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<ABSTRACT>

The purpose of this study is to develop a science-focused STEAM program and a liberal art-focused STEAM
program, and to compare the effects of the experiences of other STEAM programs on the defining characteristics
of high school students. A total of 72 students, 36 students in the science-focused STEAM program and the
liberal art-focused STEAM program, participated in 12 classes each.

The researcher checked the effect on affective properties of the experience of the science-focused STEAM
program or the liberal art-focused STEAM program by using the learning motivation test, the motivation of the
STEAM activity test, and the scientific task commitment test.

First, the experience of the STEAM program has a partially positive effect on the level of motivation for
learning in high school students. Second, the experiences of the science-focused STEAM program and the liberal
art-focused STEAM program have a very positive effect on the level of motivation for high school students'
STEAM activities. Third, the experiences of the science-focused STEAM program and the liberal art-focused
STEAM program have a positive effect on the improvement of scientific task commitment. Therefore, in terms of
science education, rather than the view that STEAM education should be centered on science subject, it will be

more effective in terms of spreading and motivating science through STEAM education.
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II. Research Method
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<Table 1> Characteristics of participants

Interest Level of

Group .
Science(SD)
Science-focused
36 4.29(0.75)
STEAM Program
Liberal art-focused
36 3.96(1.33)

STEAM Program
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3. Application and Analysis of STEAM
Program

STEAM 94 3ol wAb 129e] Fofsh= A7
Arukel A = 8o dAga =4S flal =3t
A ZEa9I & T4 zZEad T go
=Rt en, Zzte] g2 69 uwAtR /g St
Atk AeksA ZEaH2 staAl 3 e
I wAE 3l os] EEAeH, AEd T4 =
2O ey WA 695l o T AT B
= STEAM Z=9¢ 48§ £2 44 FeA=
kS e uAb 2¢1o] ® HAS Fal Iy
o, a4 Zrafe] e Hstuwt wAb 19
W Rl AL 19e] AAlE EEdte] FHS
APt AT T4 T2 Ay uy 5
A A w wAF 290l S AAEER 29
stiew, detdd W&o ehdA A 2

STEAM ¢ ZRIHS Fddste 8L 2et
s ZRa9S APt Jdd JES T4 =
2a9e APt Jdoem FEEdeH, 74 Jd
of et gL Tz ALokS A3 WAES
o] A FastArt. WAl a5 st A F3hd A
FHIEHE 795 93] A, ARy o
T Azl 7HA] e FAl B E A A
gt 2Hzte] AL FO12AA R FAH o
AANEReH, FAES Jdd= 1Y 234 A F
630l 23 STEAM Z 2133 7338t

HstA Z2 ;I QEs FA = A
ol we S FoJH FH F TFE7] FE
of mMA= FE A7) Yl Kellere] 5571

HAAE AR A tH(Keller, 2009). 8H55 7] AALA
= T3 F(Attention), #F#H A (Relavance), A7
(Confidence), W% (Satisfaction)9] st LA4= H
Fote Moz FAH Liker 58 HERE $H
St=E Az ATk T3 STEAM FH &5 A9
e F7IE dotr 7] 98]
Keller®] #IA57] AAMAE A 2213 39
A%o] FIHSTEAM)Z 5357 % HIE F4
HA] Fo

Atk STEAM &F 571 HAMA s,

nAE dge

i |y

ol
-

N
rJ

Brain, Digital, & Learning, 10(3)

24 ] A A Figh Adtel s Al
g A= 23 g5 7] AAA Y Cronbach av
0924, §&F AAAE 0909, #st4 A= A
A= 08622 9 =2 AFEE UERYSH
Fho FAd ZE SAYELS STEAM =19
S AFe7] Ay FHgdsel TRE T 47 A

7HA AAAE ZAAstd o, HA A3 SPSS 20
1o

)
o
2

S S 1 A <L R« R < B

Rl A A0 X #EAHEA (One  way
ANOVA)S Z& zZ foolA yevbs Hit ol
= o 3]

2 s, 38 FAss] Ad o
AuAEARA A3 FAHOR o FEolA

III. Results
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<Table 2> The topic and contents for STEAM

learning between two groups

Main Subject

Learning Contents
(sub.)

Program Topic

Inquiry & Analysis on
Microplastics
Plastic Creation of Solution for Chemistry

Out Problem of Plastic Use (Ethics)
Design of Replacement

Science-fo Product for Plastic

cused Inquiry of Environmental

STEAM

Program

Contamination
Investigation of Disease
by Environmental

Silence Biology

Body Contamination (Language)
Creation of Card News
for Environmental

Protection

Writing an Editorial of
Affect & Problem for
Environmental Destroy
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Language
(Earth

Science)

from  Scenario for Global

The Warming
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Brochure for The
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Liberal art
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<Table 3> The result of one way ANOVA for motivation level of learning

Sum of Squares df Mean Square F sig.
Between Group 576.11 3 192.04 1.30 28
Learning Motivation Within Group 13624.88 92 148.10
Sum 14200.99 95
Between Group 9.46 3 3.15 .37 78
Attention Within Group 794.17 92 8.63
Sum 803.62 95
Between Group 55.12 3 18.37 1.36 .26
Relevance Within Group 1240.62 92 13.49
Sub-factor Sum 1295.74 95
Between Group 29.13 3 9.71 1.09 .36
Confidence Within Group 823.50 92 8.95
Sum 852.63 95
Between Group 180.46 3 60.15 3.52 .02%*
Satisfaction Within Group 1572.17 92 17.09
Sum 1752.63 95
* p < 0.05
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2 X319 th<Table 4, Table 5>.
<Table 4> The result of one way ANOVA for motivation level of STEAM activity
Sum of Squares df Mean Square F sig.
Between Group 3185.71 3 1061.90 5.06 .00%*
Motivation of STEAM Activity Within Group 19307.25 92 209.86
Sum 22492.96 95
Between Group 448.71 3 149.57 4.79 .00**
Attention Within Group 2872.25 92 31.22
Sum 3320.96 95
Between Group 159.12 3 53.04 3.33 .02%
Relevance Within Group 1466.13 92 15.94
sub-factor Sum 1625.24 95
Between Group 239.25 3 79.75 5.54 .00**
Confidence ~ Within Group 1325.25 92 14.41
Sum 1564.50 95
Between Group 85.53 3 28.51 3.66 .02%*
Satisfaction =~ Within Group 715.88 92 7.78
Sum 801.41 95
* p < 0.05, **: p <0.01
<Table 5> The result of post hoc for motivation level of STEAM task
Attention Relevance
Group N Subslet for Alpha =2.05 Group N Subslet for Alpha =2 .05
LP Pre 24 47.42 LP Pre 24 35.38
SP Pre 24 47.75 SP Pre 24 36.83 36.83
LP Post 24 51.54 LP Post 24 37.67 37.67
SP Post 24 52.21 SP Post 24 38.92
Confidence Satisfaction
Group N Slubset for ;';lpha = .035 Group N Subslet for Alpha =2 .05
LP Pre 24 30.58 LP Pre 24 24.54
SP Pre 24 31.75 31.75 SP Pre 24 25.04 25.04
LP Post 24 33.46 33.46 LP Post 24 26.63
SP Post 24 34.71 SP Post 24 26.67

Motivation of STEAM Activity

Subset for Alpha = .05

Group N 1 5
LP Pre 24 137.92
SP Pre 24 141.38
LP Post 24 150.58
SP Post 24 151.21

SP: Science-focused Program, LP: Liberal Art-focused Program
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<Table 6> The result of one way ANOVA for the quotient of scientific task commitment

Sum of squares df  Mean square F sig.
Between Group 975.54 3 325.18 2.83 .04*
Science Task Commitment Within Group 10556.08 92 114.74
Sum 11531.63 95
* p < 0.05, ** p < 0.01

<Table 7> The result of post hoc for the quotient of scientific task commitment

Subset for Alpha = .05

Group N 1 5
LP Pre 24 91.58
SP Post 24 92.21
LP Post 24 96.67 96.67
SP Pre 24 99.29

SP: Science-focused Program, LP: Liberal Art-focused Program
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AASE e gAEo] At §FH FE &
S WasA AdgstA] £ 4 k. dubdola A
Exd0l W& I STEAM 2L glAAl Fo]= X
Ui 9t A5l w8 wdFA A uSeol 6
W, STEAM &S guntd 3o tudsd #4
S AYa ok AE5H w5 wdpdgfel &
o] At STEAM w52 el Ao A
QTYE 87 I 2HS yFolof . o
23k weto A STEAM & HAL=T9F EAs]2
g =g7F Adge 2N AF7hA FAHs7] oH Y
Y STEAM 9 %3 FAfZA8S aapxor =4

st 4= 9lth(Park et al, 2019; Sim et al, 2017).
dAu gl godo digk HAETE muje A
olm& STEAM 59 &35 WaalA dwsiw
dews Ayl faAAe 715 AAET 9ol
STEAM 2o &v A4l g3 Ao g9

AN =7 Aol Wes.
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