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The Development of Appropriate Technology theme STEAM Program
for the Elementary Students and its Application Effects on Creative
Thinking Activity, Scientific Attitude and Leadership

Mi Hyun Yoo" - Gi-Su Park'-Jung Jin Choi-Mira Lim -Jina Lee?- Minchul
Shin’ - Chong-Sup Lee*: Yang-Eun Lee’ - Hwasoo Yu‘’:-Ho-Keun Chung’:
Ahnna Lee’ - Yun Hee Kang’

Ajou University - 'Seoul National University - 2Wonjeong Elementary School - 3Woo]ung
Elementary School - “NamYang High School - *YeonMoo Middle School - °Boin High School -
7Posung High School - 8Nepal Innovation technology & Entrepreneurship Center - 9Ajou
University Science Education Center for Gifted

Abstract : The purpose of this study was to develop ‘Appropriate Technology theme STEAM Program for
the elementary students and investigate the effects of the program on creative thinking activity, scientific
attitude and leadership. Participants were 3grade 85 elementary school students. Before and after the
program, the participants were asked to take the tests about creative thinking activity, scientific attitude
and leadership. The major results of this study were as follows. First, the total score of experimental
group's creative thinking activity and all 4 sub-domains was significantly improved than those of
comparative group(p<.05). Second, the total score of experimental groups scientific attitude was
significantly improved than that of comparative group(p<.05). Among 7 sub-domains, curiosity,
voluntariness, perseverance were significantly developed. Third, total score of experimental groups’
leadership was significantly increased than that of comparative group after the STEAM program (p<.05).
In the first factor, the score of inner and inter personal characteristics were significantly developed.

keywords : STEAM program, appropriate technology, creative thinking activities, scientific attitudes,
leadership
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Table 1. Configuration of participants
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Table 2. Teaching plan of units
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Table 3. STEAM standard frame of each subject matter
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Table 4. Curriculum of final program
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M SD Adj. M M SD Adj. M
Aol AlnEE AF| 3.64 0.68 3.56 2.89 0.90 2.96
SR AtpEHE 3.85 0.86 3.65 2.81 1.07 2.99
SRS AL EHE 3.39 0.79 3.43 2.80 1.05 2.76
AR ApnEs 3.58 0.86 3.53 2.79 0.96 2.82
SER ApEE 3.73 0.76 3.65 3.17 0.85 3.24
Table 6. The result of ANCOVA about creative thinking activity
Source SS dr MS F D
H 7.424 1 7.424
oA AluEE FA| EH_] 33.911 .000""*
Qi} 17.951 82 219
_ E 8.720 1 8.72
SRR A}mEHE EH_] 24.328 .000
Qi} 29.392 82 .358
H 4.294 1 294
A AbDEHE EH_] S 9.2 17.811 .000™*
QA} 42.787 82 522
u 10.673 1 10.673
HNuA AppEhE q_] 24.860 .000™*
QA} 35.204 82 429
u 3.533 1 3.533
&8 AlEs q_] 8.914 .004™
QA} 31.501 82 .396
*p<0.01 ***p<0.001
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Table 7. The result of a post-test comparison about scientific attitude
AFAH(n=40) ] 2 TH(n=45)
M SD Adj. M M SD Adj. M
st Blw A 3.57 0.63 3.49 3.13 0.77 3.21
3714 3.75 0.78 3.67 3.20 1.12 3.25
RSS! 3.53 0.79 3.51 3.19 0.87 3.21
¥ A 3.39 0.83 3.37 3.16 0.82 3.19
H= 3.88 0.92 3.64 3.14 1.22 3.56
KR4 3.68 0.87 3.66 3.28 0.82 3.29
n71A 3.36 0.51 3.35 2.98 0.95 2.99
x}o] A 3.46 0.95 3.34 2.96 1.31 3.07
HoZ2lE 0|2 MEHE 258 2 OXE EYCcHEWA). 1XA = &
CHFEN, 5584). = oL ofgd JHX| gotg 11AIS}H0d
<zeh olmao] HeIXIX| = 57| 2l
dZiploloz A5 Ho| E®sEH HolZ&E SF24A dAHL Aef &2 =t
2 LR XA =S o OR7|E SE0| AEHAME E0M M= 32|
Mol AZEAME & O Hz[sIH ALSE =2 ECHESA).
= JUEE Tt QE0l& Aol 7ts
st x| {22 2o Hel2 I s - XZmAle] $e! Ux| B0l
Table 8. The result of ANCOVA about scientific attitude
Source SS dr MS F D
_ i o] 1.694 1 1.694 "
SHAl S|
HEA H= AR QAf 14.891 82 14.891 9.328 003
N o] 3.784 1 3.784 .
Al
=714 oA 44.148 82 44.148 7.029 010
o] 1.954 1 1.954
IS
dicic oAt 41.876 82 41876 3.825 054
B o] 666 1 666
A
sl QX} 38.589 82 38.589 1415 238
; o] 1.588 1 1.588
3= A]
Hore Q} 45.578 82 45.578 2.858 095
o) 2.854 1 2.854 ]
K| A1
A oAt 41.772 82 41.772 5602 020
o] 2.797 1 2.797 ]
12714
2718 oAt 38.129 82 38.129 6.016 016
] o] 1.472 1 1.472
O] Ad
CRC oA} 52.185 82 52.185 2.313 132

"p<0.05 "p<0.01
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2. AARJ&E ZFA9] STEAM =g 712H0] Z5MS tder STEAM m=83 A8t
A2LE38t0] apstA Ej o] OjX]= 93k o3| AMsYAHILE(Chae, 2013; Hong & Jo, 2015;
Park & Shin, 2012)o]A] 2}&rAl Bz AA A4
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oa] mg 2 AA Ayt So wehA Bl xS ALEsty 5 63hd SstAlS Cjrto=z STEAM =2
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@R slagte wed e My 2 ep = HEes ARV STEAM 2eaus [8Y
olojol AMEZAF Ra2 Twoloz sl mujzp  Lee(2013)9) AollA= nebA EiE A He A
EH(ANCOVA)S AX3HH T, At} "ol 3 2E  oFYH0IA 1}7\40]91?%& ShATt.
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: ool welulgt ol YEHSh Park &
N Anp ARt 1t By 2 A E 3o Shin(2012)9] A-ollA= vlHd, A, Aol
| xto oAl gojulgt grafol utERgTh whd atehr|ur
5 o] }aHAl STEAM =233 x5 stgAizoAl A&t

S

Bl MA B %L slelgeld 3w pag g Kim & Choi@012)9] Avolye mers Hed
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THY BN Aut B ATolN e "y A0 olN] AR Heob 2 AsgAsell, &
Je AEs $ ouls

A 2 ORIl oy Zor Mdystu gk HRPATE
READIE Aolt eI pe05). 8 et o she gE & dyel digs 2oel send o
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oA A&Altto] v]@AICH] v|a] S-olu|sHA =o ARG 7|7tof| weba SAE0] HehA Elw 5H Y
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Table 9. The result of a post-test comparison about leadership

ox,
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Sk

A4 A R IS

31 =]
sHE 24

A UEkdch ol2g Atolst &
ARz golujgx| gelsty] 9sto] TetA Bl

A F AT n=40) 8] A TH(n=45)

M SD Adj. M M SD Adj. M

2oAl A 3.75 80 3.70 3.34 93 3.37
el Y EA4 3.81 77 3.78 3.44 90 3.45
Gl 3.94 92 3.93 3.72 1.23 3.73
A7) s 3.75 85 3.72 3.26 98 3.28
=274 3.67 .88 3.62 3.30 1.01 3.35
AR 3.64 86 3.57 3.05 1.12 3.12
=g 3.95 .80 3.97 3.65 1.02 3.64
A AT 3.93 .86 3.91 3.67 .98 3.69
79l 7t EA 3.64 89 3.54 3.14 1.07 3.23
A 3.52 97 3.52 3.09 1.10 3.09
e 3.50 98 3.44 2.95 1.17 3.01
ERQlyt Z-&A] vl 3.90 87 3.69 3.37 1.10 3.56
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Table 10. The result of ANCOVA about leadership
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