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A Study on Changes in Learners’ Recognition of 21st Century Learner

Competencies through Science-centered STEAM Class

Shim, Su-min' - Shin, Youngjoon®'
!(Incheon Manseok Elementary School) - (Gyeongin National University of Education)

ABSTRACT

The purpose of this study is to examine the educational effects of STEAM class by focusing on 21* century
learner competencies based on burning and extinguishing unit. Two 6th grade classes were divided into experimental
group and comparison group to treat the experimental group with elementary science class using STEAM class.
General class according to teacher manual was implemented for the comparison group. Elementary science class
applying STEAM class was conducted for 9 lessons throughout the experimental period. The result of this study
are as follows. Elementary science class with STEAM class had significant effect on 21st century learner competencies
compared to traditional instructor-led classroom. Looking specifically, it was a significant difference in the three
domains of the seven domains (problem solving, collaboration, flexibility). The study results indicated that STEAM
class was effective in improving learners’recognition of 21st century learner competencies.
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Table 1. The participants in this study (unit: person)
Grade Group Boy Girl Total
Comparative 12 13 25
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Table 2. The overview of the ‘Combustion and Fire Extinguishment’ STEAM program
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Table 5. Analysis of covariance on on 21* century learner competencies (total)

Source SS df MS F P

Covariate 1.107 1 1.107 7.584 .008”
Group 2.330 1 2.330 15.960 0007
Error 7.007 48 146

™ p<01, ™" p<.001.
/) 5k, A5 Aake) A5 Aol v
=]

o) Hit A7) vl W)a) e

2 o gl Aold & % UTHp<001). 4171
$2)7} FBao} s We vla Aol AR ZA}
olx) i) W) A A

AR E 2ale Agio] vl v} A 3
47 e Aol ol FHF BAL ol
PR7 R ol T o] 2 A ARl M STEAM
S EEAE0] AAT ;(} ANEQ] 2147] &<
A ekl gpE Tk Ql4leket] Zlojsicka <
A 4= ot} o]y 2ol F}9) oz BA
a1 257} 9k 21471 96 9 e el &
A, SIEE 59, 69 5, 1S o
$59, Juds 58, f94) o 9es
rol A BT,

01[‘

2. Zoz ZAl A#x

AP AL Az v aek3.28)0] AEHk3.00)2 0k
Hito] E%o, ol SAHCE frog Aol
oFY A th(p>.05). AF%- ZAAbollA 4eduk3.53)0] H
WRK3.26)E T} Hqto] 53515 tHTable 6). A @ Wt
A STEAM % § BAA = st Zold
] %WEMXW%OI) Hlake] 9-E 23]

Aoz YrefAA] AL p>.05), AW o] 2
It =3 HoHS uf STEAM ZE 3o gsals
= stolg ool Sletitha Azetes ot
H &= 7150 & ? 9om, o]= STEAM %
ZOPL AL H3rego] & ‘:WM el el
nAE dEe AP Kim. D, e al.(2014)9] AT
Ayg Hoks o I S HAAZ el
T7F I A AN ehE wretE oA =
Aold S 98 wd PHE AAstae UAR
AA gt wd @FAME 222 s B
g w&Eve #d 78 Hdd die 41 FA
Z F}i0] AP 9le 257 Btk vlakte] 3
= Olﬂi?ﬂ g PHoR FIetke a9 e
THoIN TS Aetafof ghrt. whd |, A nte] A 9]
oude WA S Adata Ag S <
Wale 7189 e 98] #AE s 9
aff Tt S mAsta, FelAom st ot
el °§?‘§,‘E—% Ulfd Aoz Hlth SS9 25
ZAWEY 22 F e I
W *@Z.‘sHLH 71, UCC A2k SAsf ohaket Wi o
2 2EYHE 23], OK PRIEY S 4319
BHQI2ERS] To &Fe] 5] FolHd
e 2SS & A=Pva & 5 o

10

0.

AaSET A AN AR 2 Aol 54 3 BHISZE AA 2
Table 6. The result of ttest on creativity
Pre-test Post-test
Group t p
M S.D. S.D.
Comparative 3.28 532 3.26 A59 212 .834
Experimental 3.00 728 3.53 531 —3.090 005
t 1.563 —1.931
P 124 0359

™ p<OL.



<UT=2> HSEY STEAM TS
A2 AP AL 23, vl wik3.55)0] 28
HH3.03) e} Hto] 0427 Ekou, AFE FH ALl
A 2Euk3.82)0] HlmRk0.36)E T} Hito] Fobx
ChTable 7). AWl STEAM +41 F #4812
go] g lomn, of Aol Ezﬂﬂ o2 fosit}
(p<001). ZASH A g A&k AFA-ALE A
AP H3to] 0.79% *Joé}% I(p<.000), H]mk
& SAACE frovetA = AR Fite] 0.08%
318 thp>.05).
Al A HAE Aol dig 7 ek 3t 3
S A A3, vlake] Hat A4
(3.03)°ll B2l =S3kTh(p<.05). STEAM T?M a3
ol 7] Y& AFA HAALS ZHiEko 7 dlo] Z
A& BT Table 8). A AA A H]
°ﬂ Hlsl] Hat A7k 0528 E9ka,
5 AA¥H3.82)0] B wRK3.63)l H]
B Az, Aol A A4
E2 A& SAACE 9] e
o] g

oﬁ,m
.1

=

(e}

— F
O mat

rE

2 R rE oA (T g
.lH-‘ ‘lol'
Yo, o
A 1) _I
oﬂ,

!
¢

ol
(e
= 03‘4_,

N
—_
=
=
2
=

ol

ol & .000). STEAM o] 3}
o] g Acta Azt
=5 skt Z1dsta e & ok
ol x5 ¥dldl|A STEAM JEH‘E &}<50]
Ao FANAE T A H T nX= ] o
& A3 Kim & Choi(2013)2] AT Az}el HAls}

2~
T

Table 7. The result of #test on problem solving capability

o} agln F%i—% 71Hke 2 3} STE AM Z2 73S
z5etm #3t JAA AEAAS W FojA
A Al S84 2o B ‘4” Kim & Choi

(2012)9] A+ AFpe} 2k A5 A FHeAA
= A3 P o] BF AXEH] s, siAs)
of 2 FAIEE A e A5E AN 8
Whe @4 oz gdrt A% STEAM el
/\1‘— }_/\1 711)1]0] o 0113 /\1 og u}‘:q 14.71-
Ao A SFatse] #dglel Ee Azst
i, A AAE sEstes Yol FAHANI
w ol A5 A A el o 7o A
ol
4. S AILESH HAL A

H k] F ot AR AAL AFH(3.83)9F AR A
Akel A73.83)9) Akel7t AL i) wiEel, v
ulz} /\hﬂu}o Ex]gjh;}o = 7}%4 g} 2= 9}0;11;}(’[3_
ble 9). AR ZAAF 3ol 341, AR ZAF H3to] 4.09
2 ARE AAE AR AR 0427 st e
o, o]& AR frofn|sith(p<01). STEAM
A& o A A5 AL EFHol Ha
HPOﬂ Hal o dsot7le FAAIRE, AR ALl A

A 9H(4.09)2F H] 28k(3.83)9] Jﬂ% 210](0.26)= &
741 o2 z}ol7} 1A tHp>.05).

Pre-test Post-test
Group t P
M S.D. M S.D.
Comparative 3.55 629 3.63 604 —.902 376
Experimental 3.03 776 3.82 ATT —4.647 000"
t 2.629 —-1.231
P 0.110° 224
" p<.05, ™" p<.000.
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Table 9. The result of stest on communicative competence
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Table 10. The result of #test on collaboration
Pre-test Post-test
Group t p
M S.D. S.D.
Comparative 3.83 752 3.67 701 1.403 173
Experimental 3.60 817 4.15 518 —3.161 004”
t 1.018 —2.831
P 314 007"
* p<01
Table 11. The result of #test on ability to use information
Pre-test Post-test
Group t p
M S.D. S.D.
Comparative 3.92 .687 3.94 .568 —.250 .805
Experimental 3.42 883 4.04 502 -3.010 .006™
t 2.236 —0.568
P 0307 573
" p<01
Table 12. Analysis of covariance on ability to use information
Source SS df MS F 14
Covariate 400 1 400 1.406 242
Group 232 1 232 817 371
Error 13.646 48 284
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Table 13. The result of #test on ability to self-directed learning

Pre-test Post-test
Group t P
M S.D M S.D.
Comparative 3.85 746 3.75 851 694 494
Experimental 3.62 941 410 741 —2.008 056
t 998 —1.594
» 323 117
nit} RHEA 0 2 toket FALEe E T IS = PR AL 2 ol A= AARGT AL & 4 Qith
317 Mol FAS] B AFHoR 4o
o3t aL, olzle] BHlawe] Hle] Ap7|FE g 8. wd HAI Ext
ol 3849 = vH AoR dddATh vl myke] AR AL Adbs 3958, ARE AARE
Ty & Aol e Agnte ke &= 3 3o g A~ sl o, Aduke AAHA
o oA FER Apol= WAEA] kst 2] Z223.55)% vl wal A A4 22H4.22)9] ATt
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o, 2 Al =& glols $28 £AE A2 o] HlwukELh Bito] Eolplon, AdukA]
= ddstal 24 4 vk, 2ela ‘v= Wt STEAM 4 § frdAdo] =gl en, o] Aol
gl & 5 A H 2HE HEotE, P SAACE frofatthp<.05).
55 flote] etk o} 2ol 37 HEs) o] STEAM 5 #At& /i 2 A 8-8 B3l 5
o} o] & ¥ F el e Hlakat Adnk T A el Wizt & j—% A7+ Kim(2014)
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Table 14. The result of #test on flexibility
Pre-test Post-test
Group t p
M SD. SD.
Comparative 3.95 901 3.82 653 725 475
Experimental 3.55 990 422 614 —3.449 0027
t 1.529 —2251
P 133 029"

" p<05, " p<OLl.
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