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Abstract

In this study, we investigate the perception of pre-service elementary school teachers regarding the
usefulness of ICT in science classes. First, a questionnaire on the usefulness of ICT use in science classes

was developed and conducted on pre-service elementary school teachers.

Through factor analysis of the

questionnaire, pre-service elementary school teachers recognized three factors as the usefulness of ICT use
in science classes: the ‘confidence’ factor, the ‘sharing with others’ factor, and the ‘deepening of thinking’

factor. The 'confidence' factor,

'sharing with others' factor, and 'deepening thinking' factor that pre-service

elementary school teachers recognize in science classes using ICT showed significant differences in mean
value analysis. In particular, pre-service elementary school teachers showed the strongest recognition for the
'sharing with others' factor.
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<Table 1> Characteristics of science education using ICT

Research
literature

Characteristics of science education using ICT

Relevance to Naganishi
and Yano's Factors
(2021)

Appropriateness and usefulness of applying artificial intelligence

Yi et al.(2023)

Developing and utilizing convergence education capabilities

Student interests

Activities with strong subjectivity

Kim and Song Immersive experience
(2020) Collaborative data collection
Communication between colleagues
Access to better information
Collaborate with others
Lee(2015) Communicate effectively
Interest in learning
Self-directed learning
Learning through intelligent customization
Yang et al. Expansion of learning spaces and opportunities
(2015) Self-directed learning

Collaborative Interaction

Proceed at your own pace

Lee Y(2004)

Pictures and videos are easy to understand and fun

Improvement of self-directed learning

Efficiency of learning

Naganishi and Activeness of learning

Yano(2021) Deepening of thinking

Comparison and sharing with others
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<Table 2> Factor analysis results of usefulness of ICT use in science classes

Item Factor 1 Factor 2 Factor 3
pl4 913 -.126 .002
pl13 .899 -.062 -.082
pl12 .888 -.116 -.016
pl5 .627 -011 .166
pll .603 .047 065
P9 .569 272 -.061
pl0 .556 .296 .003
p7 -.090 .845 -.020
pl -.088 .629 -.018
p8 .196 491 .039
p20 -.036 -.127 .866
p19 .017 .160 465
p21 117 .194 423
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<Table 3> Questionnaire on usefulness of ICT use in science classes (Korean version)

Item contents of questionnaire (Korean version) Factor
pl. Using ICT, it is easy to understand the learning content.
p7. By using ICT, you can learn happily Confidence
p8. By using ICT, I think I can learn on my own at this level.
p9. By using ICT, I think I would like to investigate further what I have learned.
p10. By using ICT, you can focus and immerse yourself in learning.
pll. By using ICT, the power of self-investigating what you don't know attaches to your body. Deepening
pl2. By using ICT, the power to think for yourself is attached to the body. of thinking
pl3. By using ICT, the power to consider from the results is attached to the body.
pl4. By using ICT, one can deepen one's thoughts.
pl5. By using ICT, you can explain what you have learned correctly.
pl19. Using ICT, we can learn in cooperation with each other. Sharing with
p20. Using ICT, you can learn how others think and organize. others
p21. Using ICT, you can communicate your thoughts and opinions easily.
AgsHE R A, B5® ee wEA AW TR TR A5 £ 1CT B8 F§
g 4= Qlth, pll ‘ICTE Ao zH, R2 A HAEAES Yepddth A7 2912 <Table
Ag 2aw e fol Hol BTk, po 159 ICT 24 Hetwel 54 oA A F

ICTE AHEHO2A, Sad s ¥ A &

=4 siga Bayel dua @ % Aok =

3 ATk AZHETR, plo ICTE AHFORA,  ARwS A8k ©A] <Table 1] ¥, ©IF
Sl AFsel BEE 4 vz TASEel o e guele) A o 543 vl
Abael gk 29l ekl ek T %5 9

QQE p7 ICTE Ao EM, =34 a5
o Stk pl CICTE AHEstd, g5 &S 2919 392 pl, p7, p82l 4lE]%+= Cronbach
olafal7] 4k, p8 ‘ICTES AMRETOZH, dF5S Uil 69601, Atae] A3} Jo 5%01 .
o] AEW AAR T £ gls A Zrpeta A plo, pll, pl2, pl3, pl4, plse AFEEE
gtk R pAEo] 9o s zpalzl Q018 l  Cronbach &Hu 0.9020]3, ‘ERxbele] TG0l
Astal YEe & S ol T3l p19, p20, p21°] AF =& Cronbach &3

Q9l

213 p20 ICTS AMg-3H4, E‘r% Atgol A 06715 YERASITE AI7EA] 2.21€] Cronbach &
] T B 0.6014E dEha glors ZF gql

.
2 obgs, Az WA SR S ook, o BREe Amdel Aty Bud 4 95

p2l ICTE ARg3te, Aale] gzt ode o

71 A Agd 5 odvbR AdEo] Epdetel 20 ol QOol2Mo| ot et £iolM
PHAL AN e X F Utk 2AR [CT BB FBMo| cfst 2017E
A8 Eetel 25 Aplmabs AR SN ICT - gqnnoz Qon 25 AR JBL @
o] AbgoZ AAIPE JA AL Abae] Asb ) “rba ZbgshaL A QS AtolelA] TEALS
AL 7HAH, e8] T HYE Fete] S TeE ol golRMuas ATt w8
sty 91eo ok 2= o)
sk oleE & A ) ] 1A ICT B49] f-840] e mae] £
= ‘X/\]7’ ,9_01_]_ <A77 © Al &l
<Table 3>A= “AR2l3] , Akarel st <  CFI(Comparative Fit Index)?} RMSEA(Root

0 0]
.LL‘__,

WA FHeqe A A eglow

- 831 -



oy
ofn
Ho

Mean Square Error of Approximation)E AF-&-3}¢]
BAEot A A [Fig. 1]¢] Bol: ICT &
€2 &l e mdo] dojxlow CFl=
900 Hr} F Fkel CFI=978, RMSEAL .050:.T}
ZHE gkl RMSEA=0462 YERUIL glore »

ge Agavin HRe 4 ot =, 2

el A ICT &8 84l o

AT Uk

028

070

028

Sharing
with
others

=}
Q Abxel gk 2el ebdae Fhoeel
Azte) 29153 wad

gul

o
2 FAAECRAN U ES e gt

=i

r
rek

<Table 4>94 R nfg} o] dh=eo

ESol

AlEAbs ek eleld ICT #e9) §84 2
o AP 291, Aae] W3 2, EhA}

lo

3. O [e] =] [eXiKe) 2= L
FTHaRlE et es & & e,

9] Naganishi and Yano(2021) Aol = 3}

S FolA 1CT B89 f84 Q010 A%
o ZES 29l WEd AFY 29l Aae
A3k 29l A WILFR 2 v 7
Qelo® e gt

ot
o
e

flo fo n2

T
)
=
kI

Atk Al 7HA FEo] ygs md
& ICTE AHEshd, gk U142 oldshr] 4
b, p7 =& ICTE AMSEOE2XN, E3A 5

F Atk p8 #& ICTE AHESto g, s

o] Frw Axw o g 9le Jl drbet

o
—

filo

N

:
> mlo
i
)
=
=

)
ob
e
oX,
ok
o
T
o,
(d
Fu
ok
oo
1o,
rO
-
iin3
o
o

REomo ko> Romy oo
rie lo d
1o i
2

> Q212 p9, plo, pll, pl2, pl3, pl4, pl5 3
TAE glom, o] F3d=ol #ete] A

d L

=

[e)

A
©29lE yEhiH, pl2, pl3, pl4, pls =
Abae] sk @9lg Uehdth 53] o #35

[ ot o%k
4
%0
£
o
= d

rr

R o R 1 B AU
w©
ro
1o %

|
[e0]
W
no
|



k=13
=

M

S2RM A

ﬂl'%—!‘ 4O”A-| IC TS

2

22X 7N

-ES OfH|uAte|

o|Al-
[ |

o
784

<Table 4> Comparison of items of usefulness’s factors between the Koreran version and Japanese version

questionnaire
Item Factors and re?lated iterps of the Korean Factors and rel.ated iterr.ls of .the Japanese
version questionnaire version questionnaire
pl Confidence
p2 X
p3 X . .
4 X Efficiency of learning
pS X
po X
p7 Confidence
p8 Confidence
p9 Deepening of thinking The activeness of learning
pl0 Deepening of thinking
pll Deepening of thinking
pl2 Deepening of thinking
pl3 Deepening of thinking
pl4 Deepening of thinking The deepening of thinking
pls Deepening of thinking
plé X
pl7 X
p18 X
E;(g) :E:EE zgﬂ Z:E:Z Comparison and sharing with others
p21 Sharing with others
p22 X

X: Items deleted as the result of factor analysis
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<Table 5> Mean values and standard deviations of
factors
Standard
Factor Average deviation (SD)
Confidence 3.8311 .643000
Deepening of
thinking 3.5782 73343
Sharing with 4.1081 61380
others
Sum 3.7588 .58422
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<Table 6> Main effects and interactions of factors
of usefulness of ICT use in science

classes
Usefullness factor (I)
Conf Deep Shar
Usefullness Conf — = -
factor (J) Deep 24 . -
Shar 228" -.53° -

Table value: (I)-(J); ~ p < .05
Conf: Confidence

Deep: Deepening of thinking
Shar: Sharing with others
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<Appendix 1>

Questionnaire on usefulness of ICT use in science classes (Japanese version)

Item Content of the item

pl Using ICT, it is easy to understand the learning content.

p2 With ICT, it is easy to look back on what you have learned

p3 Using ICT, it is easy to organize experimental and observation results.

p4 Using ICT, it is helpful for studying because it allows you to leave experimental situations and records.
pS Using ICT, it is helpful for studying because you can investigate details.

p6 Using ICT, experimental results can be compared, which is helpful for studying.

p7 By using ICT, you can learn happily

p8 By using ICT, I think I can learn on my own at this level.

P9 By using ICT, I think I want to investigate what I learned more.

pl0 By using ICT, you can focus and immerse yourself in learning.

pll By using ICT, the power of self-investigating what you don't know attaches to your body.

pl2 By using ICT, the power to think for yourself is attached to the body.

pl3 By using ICT, the power to consider from the results is attached to the body.

pl4 By using ICT, one can deepen one's thoughts.

pl5 By using ICT, you can explain what you have learned correctly.

pl6 By using ICT, the power to compare experimental results is attached to the body.
pl7 Using ICT, you can share experimental results with everyone..

pl18 Using ICT, you can share your opinions and thoughts with everyone.

p19 Using ICT, we can learn in cooperation with each other.

p20 Using ICT, you can learn how others think and organize.

p21 Using ICT, you can communicate your thoughts and opinions easily.

p22 Using ICT, the power to compare one's thoughts with everyone's thoughts is attached to the body.
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