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Instructional Effects of Elementary Science Classes
Using Metaverse and Perceptions of Students:
‘Structure and Function of Plants’ Unit in Sixth Grade

Wang, Taejoe - Lim, Heejun'
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ABSTRACT

This study investigated the impact of elementary science classes using metaverse on the academic achievement,
positive experience in science, and digital literacy of elementary school students. In addition, we examined their
perceptions. The respondents were derived from two classes in the sixth grade at an elementary school in Gyeonggi-
do, who were selected designated as the experimental (n=29 students) and comparative (n=29) groups, respectively.
Across five lessons under the “Plant Structure and Function” unit, the experimental group conducted science classes
using the metaverse, whereas the comparative group conducted general textbook-based classes. To investigate
instructional effects, the study performed ANCOVA using the pre-test score as a covariate, a survey on the percep-
tion of students about science classes using metaverse, and conducted interviews with a number of subjects.

The result demonstrated that science classes using metaverse exerted no significant effect on scientific academic
achievement and digital literacy. However, the study observed a statistically significant effect on science learning
emotion which is a sub-element of positive experiences in science. The students were positively aware of science
classes using metaverse in terms of interesting and diverse activities, and free expression of inquiry results and
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perceived the instability of smart devices and network connections as regrettable. Finally, the study posed the

implications of the use of metaverse in science classes.

Key words: metaverse, elementary science, science academic achievement, positive experience of science,

digital literacy, students’ perceptions
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Fig. 1. Examples of using object interactions in the metarverse during inquiry process
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Table 2. Means and ANCOVA results of science academic achievement
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Table 3. Means and ANCOVA results of positive experiences of science
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Table 6. Means of students’ perceptions on science classes using metaverse
A4 P#Sp) 28 W2 HFSD) t A4

(n=29) A (=13) A @m=16) ¢ P

WEM A5 88 £ o2 78} P o] HuTt A 7AA HA 3.31(0.66) 3.69(0.48) 3.000.63)  3.253  .003
et 28 83 9]0 2 g5e vgo] 7|9 o 28 dA =k 3.1000.61) 3.38(0.65) 2.87(0.50) 2387 024
WER A5 AMS-Sta ARtEY]7] ALE FEo] AR Folx 2.68(0.84) 2.76(1.01) 26200.71) 448 658
ol o )3k 2 g} Eo| x ARE o]l8slH ZHEF= T2

sow gt o AR HE2E ol 85 BFehs | =l 3.24(0.68) 3.61(0.50) 2.93(0.68) 2981 .006

g 2otk

b Bgtom, 84 Wed olazt goldtue),
S50l Bl HEH)S ol = /1= Sk o
¥ YT 717 o MR 2YH SHL o
= sk

9 2ol vl TAA AL ol
AR I F DY GYS B

N

SHYA: DIEIAS MO1 NS 2 0f (L2 MX| 94T A
DIETIZ EfRX]7) Th20] Zo| Ot Ofp Beist
LHGOILE 483t LIgS B2 20| KpKGHH 2 4
Q01 TS B JRP F0I2. J2/T AIS X
& ZASIRIN TG I3 224 LiEP), Ol

o) 22 Tiosst BES & 4 Q01 MO I
=] gri=]
oT E

SB: TSt FX WADILE OIS 49 501 3ot

= 0l ©f 7L

OfET et BE0) 20| 24012, T23 Moot

A [

N

1

op
ic]

x
<
>
mN
S
Rell
-
H
il
4
2

2otH i1l M1 of= 20| HO| OfZAl X|=olH

02, JI3H| HEHAS M BSSIS M=
AP DI HIEHHA QoA FH=E 2071, O]
& 2|, HZ= 27| 22 XS0] oA UM T

A SR £ UKL

SHYC:  OIRARS SOITILTA AL HIEHHAO|A
AR YIS ot SFotEA Hedols A €1
MRUOIAT fet SHO| 20| O L.

SHYD: HIEtHA WS SO TN ZARR If S S S
Fok= DRA0ILt DjUARY TH=0) MO 20 £Rlok=
AE0} 2 RS SHok= A MU 20[ 2t

O

o e YA ¥ o= FYEL $£Yo] TrFT
(127), HIEbH 2= W] 7|53} B2At5 o] E5(12%)
S AF3 o] gokon, #AHE Ud &2

dlAE et 2t

SHYB: SHet LIS oA Cifer wgdo= A0 2
25 U MM - AIZIof HYE0| Z=at
£ A=0 Y HE0] 7[0f 22 HE A Z0R.

SHYC: HIEfHAO| U= SI0IEEE 22 0| =S 5

FotEIAl Sgfel LIZO|L SHet tiES A0 T3
OF T2 MRS S2Ut 2 HEZ M= A
B0 7190 0] 54012.

SHYE: WHOMIA E2| Bi0F AS Ui Ao 2M7H &
o S [/ UA=C HEHANME AFEIOIL 2
ME 2ol & = U1 W 425 =0|EEE0
AMFEA KO KR 4 AU HafolA]
LZ0] 710 22 HANHL.

HlE 2 &8 s} 2tEZ7] AR S U

7Ves EEste] 2tEZ] AHE o] FokAl
the SH(15%8)% B2 7hed], e 2o Me 2
nkE7]719] 7] 2 7]%5S s HHESE] ufie] |
B2 91 02 ~PtET]Y] AR 5Eo] FolAin
3 A7k dethe SH(15%)E B3kt 3, 7]
71 LHIESA 0 F & o] g #AHA A4l
T nAE Aoz 2AETHER).

HEE 53 TARCR @A | G459 A
225 of ol e A 28 o] HAE
SlEE A ol G mIAA] R olfr i Fro}
= 7k vk e & 2R AtEZ)7IY BA|
g ARE 2ol o B e8= 87dke Aol
oh7] wEel 2 A RE A7) 248 5
olvt tAE fEHA ] BE 9= A

5] O
£ RRe 2 5 9

5y



602

ZEWSIUE H42H H4Z, pp. 591~604 (2023)

Table 7. Students’ perceptions on strengths and weaknesses of science classes using metaverse
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