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The Effect of Brain-Based Evolutionary STEAM Education on
Scientific Interest and Scientific Creativity in Elementary School Students
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ABSTRACT

The purpose of this study is to develop an evolutionary STEAM education program based on the brain and to
analyze its effects on scientific interest and scientific creativity of elementary school students. Four different topics
based on four scientific fields (Physics, Chemistry, Biology and Earth Science) were derived from the science
textbook under the 2015 revised curriculum to build a brain-based evolutionary STEAM education program. The
research subjects were 90 fourth graders of S-elementary school located in Gyeonggi Province, Korea and they were
divided into an experimental group of 45 students and a comparative group of 45 students. The main findings of
this study are as follows. First, according to the independent samples #-test of scientific interest, no statistically
significant difference were found between the two groups, but the brain-based evolutionary STEAM education had
meaningful effect on improving ‘interest in scientific learning’ and ‘anxiety about scientific learning’. Second,
according to the paired samples #test of scientific interest, the experimental group had significantly improved
‘interest in science’ but on the other hand, there was no effect on the comparative group. Third, scientific creativity
and originality of the experimental group were significantly higher after the class than that of the comparative
group. Fourth, although there were some significant differences between the two groups in scientific creativity after
the class, both groups had improved scientific creativity between the results of pre and post test. Based on these
results, we discuss implications for science education and STEAM education research.

Key words: brain-based evolutionary approach, STEAM, scientific interests, scientific creativity, science
teaching and learning model, science education
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Table 4. Analysis of the contents of STEAM education in the

program
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Table 5. Comparison table for the learning-step of the

comparative and experimental groups
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Table 6. Lesson plan for brain-based evolutionary STEAM education program (Biology)
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Table 7. Lesson plan for brain-based evolutionary STEAM education program (Chemistry)
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Table 8. Lesson plan for brain-based evolutionary STEAM education program (Physics)
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Table 9. Lesson plan for brain-based evolutionary STEAM education program (Earth science)
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Table 10. The result of the program validity verification dkyl Aeute] 38t on| 22 747} 41.894 3}

i 1
(N=11) 20440103, F A T Aol gt A4

23]

)

( ] T =T
; % s
B Qe 9 ax gowy T EEUA Ebstet. &3, 2ot
3

SRR 46 4.18 41 g gl f 5] o wid g
W) uhEEA ol gk Enp, 3t A E A Gl digk Snp,
W A 51 4.64 51 A :
EXEED 2 , , | ‘2}&} ghgrol] tigk Eob 57 REFoM %= Table 11
P oo 8 3} o] % @% JOﬂ AR flg Aol7}
g oo P A(p-05)02 bk meby, ¢ A2
R 52 473 47 o] B Rk} /\Elzg = Ao 338 Tn) fZe
el 54 491 30 U3 oz %*451915}.
o [S) S A 5 =8l TH A=
7] P57 s 491 30 Taile 114 /\]"r‘—‘n/\]’oﬂ e =9 a2 43
284 42 qam 9 an w Ay AuEy, 22O A8 § ovlankt A
ps bl . N S =
o uko] ek Bm AL 400287 43294092,
73}z 52 473 A7 ) .
- T gue 39 W5l dd 5AH fo4 BE
2 Booamoa A, A AN WG IR feld Aol
STEAM A% Fol= 53 1% " e Aoz yeuttt etk #sk Tnje &9 &
o A3 . 4 - = o
o £ FAME 9 adgol AN feld A
bk B 4w oA o5 e, Bt serell td S0 8
A 62 5655 o 5ted v«]” AZ AYE 2712 1% F320
A neE froghe YeEhia, #eh gl tigt
T FAE g1 sk, A3 $n] AR Qb add glaiA fold AS A3 =2.1224
ol U Y BE L AFS AN M 5% FEIN el Aolvk glE o etk
Table 11. The results of independent samples #-test on scientific interest (N=45)
AbA A & AAF
e gu] 39 a4 et
PFEEAA t P PFE=AA t p
] ] et 3.09(1.02) 3.20(0.81)
Fto] gtk gu] 30 763 1.79 077
Ak 3.16(1.08) 3.52(0.90)
] 3.18(0.81) 3.06(0.74) .
73} ggol gk S 86 390 277 007
Ak 3.35(1.04) 3.53(0.89)
. ] 3.44(0.85) 3.39(1.15)
75t A gl i & —.06 952 —.16 875
Ak 3.43(0.91) 3.36(0.84)
. B sk 2.59(1.08) 2.42(1.00)
73 fAE g gk g - 82 416 A1 914
At 2.41(0.89) 2.44(0.91)
o ] 3.84(1.01) 3.47(0.80) .
73} o] gk B¢ 06 950 2.12 037
At 3.85(1.08) 3.87(0.98)
o ] 41.89(9.18) 40.02(8.07)
3 Zn)(FH) 08 938 1.88 063
At 42.04(9.86) 43.29(8.40)

" p<05, " p<OL.
R S



248 FENEIS HA0H H23, pp. 239~252 (2021)

wpeba], W78k 28H4 STEAM w$ Z 2139
32 wA 7)W STEAM 1% 3} ¥ wske
Aoz EAg) B, g A<l 2e &
n $%& Zol: Ht o ZgHelR] YA

Aoz st shgol ek Frle wolal, B9t

< A7) AL A9TE S 4§ Uitk
ol A (2009)°] #Het wF - dF HA A 2
FEFE A= A HARA Frg VS FE
st 4o savt F8¥S FAsIA =, ol
3 o4 gazRE EWe o WAzt Het
ghroll et Fu)' s mole dl fove JgS
77 Ao g BAEY w3l #Adx 9} v A
& ugo g 5] gt o gk Eebe]
Z0]E o] 2 A5 BH, Tt D) T &%
o

1R, F27] 5o

o i =2
dl, oA AFEE £ PHor

5 IE Alo] o] Het gsrol ik 2t
e ezl 2919 Aoz A, ady £
FHAAE A8A g DAl S84 TS
gaste] Jdar|(Dydl 28-S 23q7] Wi,
‘AU ol Qo] o9l It gl o
§ =ebel Y FAEA A dellde F5 AT
7} d gsitt,

2) AAL A7 tst Zo| xo| AS

7y Fke] AR - AR 2L B AL tigk F
& HE 1715 A3 Table 1294 2} w3kA 7]
Bk STEAM W5 ¢ g Hlughe vj5 BE
AR - AR 2bo] gho] BAIROR foju|gh Ao
7h e Ao® yepko, #dte| tiek v
A Bl GRE PN, 1 9 YA eh
o #3t gu) FHo| dallAe BT Hao] At
stekalgitt. st ol a9 219 F(2012)]
AT Aol ozt o P, w2
F(2012)°] et STEAM w92 28} &
ot aae] A GgoA frofn g B3-S ek
thal Bastgltt. of A@ATel M /e STEAM
5 g &2 AW Rope] 97 ¥ 9
dg Aoz ATE 1719 @ sl 7
oAtk ol2lg & st dPAFdA o
STEAM % W&o] styEe] A&y} U

w2

(]

Lo MU o i El

. g9 el E B o] Ot P4
Ak Y F2 FIAE ool U 5ol

Table 12, The results of paired samples #test on scientific interest (N=45)
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Table 13. The results of independent samples t-test on
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Table 14. The results of paired samples f-test on scientific

creativity (N=45)
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