Journal of Korean Society of Earth Science Education PISSN: 2005-5668 eISSN: 2289-0386
17(2); 168~180; August 2024 https://doi.org/10.15523/JKSESE.2024.17.2.168

£Sstu 63MIS St CIXY B8
=5 STEAM =20l suf A

Slex! - s

— O [= R =
(FxEHtdrd A7, FEUtL 15

Effectiveness Analysis of a STEAM Program Utilizing Digital
Astronomy and Space Resources for 6th Graders in Elementary School

Youn-Jeong Heo' + Hyoungbum Kim**
('Korea Research Institute of Standards and Science, “Chungbuk National University)

ABSTRACT

In this study, we developed a STEAM program based on digital astronomical and space resources and applied it to 167
randomly selected elementary school students to examine the effectiveness of the STEAM program in enhancing creative
problem solving skills. The results of this study are as follows: first, the statistical analysis of pre-test and post-test scores
for creative problem-solving skills related to the STEAM program showed significant results (p<.05). This suggests that the
STEAM program contributed to improving creative problem-solving skills through the procedural process involved in
generating ideas and convergent thinking during the digital problem-solving. Second, the paired sample t-test based on the
pre-test and post-test of the STEAM attitude test also showed significant results (p<.05). Analyzing digital materials and
presenting pixel art projects positively influenced STEAM attitudes in terms of interest, communication, and usefulness. This
underscores the need for developing integrative education programs utilizing advanced technologies in the future. Third, in
the class satisfaction test conducted after the application of the STEAM program, the satisfaction factor scored an average
of 3.55, interest scored 3.35, and overall class difficulty scored 3.46. The main difference from traditional classes was the
focus on 'acquisition of future career information. However, given the slight decrease in interest during the digital
transformation and interpretation process, it is recommended that future classes allocate sufficient time for experiential
activities. To generalize the developed program, future studies should consider various school levels, implementation periods,
and difficulty levels.

Key words : digital, STEAM, convergence thinking, creative problem solving

I.ME of| A ICT(Information and Communication Technology)g*
[l [
o1 8% Selelel W 3 AWwle A Jl%
- _ . - Z o =2 1 9. ulo} okoll X

COVID-192 <13 AJAIZ Q1 vl (Pandemic) % AAFcz 2 d4E Wtk 2§ EoplA® u]x]
Received 2 July, 2024; Revised 24, July, 2024; Accepted 23 August, 2024 (©) The Korean Society of Earth Sciences Education. All rights reserved.
*Corresponding author : Hyoungbum Kim, Chungbuk National University, 1 This is an Open-Access article distributed under the terms of the Creative Commons
Chungdae-ro, Seowon-Gu, Cheongju Chungbuk Chungcheongbuk-do, 28644, Korea Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0)
E-mail : hyoungbum21@gmail.com which permits unrestricted non-commercial use, distribution, and reproduction

in any medium, provided the original work is properly cited.



169 ol

g 9 AFA T e HES 43 A48y A<
Ak BerleS Hota ged He §F wgol &
W @A ALE F IS we-dhg 2O g
FEl= Aol B2 #AH A JEEa ik F
< MEE w&HY e v ALE] skl gg-
T UE 7R 2% 9F FFE T8 FAR, FEA
o & AAZ Aol g MEFH gHy BT 5
A 83 QBASAZEY Y w&S H|Ee U
g 7| % &9k st #ek W go] 2dE ] drhas
5, 2022). ol me} wSFoME e T3 w
I} oA =2E 2 A BA A4S XA
712 tAE &4 583 44, vlolE 24 F UA
g 7|12 &S 9 e UAE 7 Y S

STEAM(Science, Technology, Engineering, Arts & Math)
A 9% 58 weel 9 Aee Prstu Un
STEAM-2 | & OECD(Organization for Economic
Co-operation and Development) 3] =0l AF&-E AT
STEM m-5<l|A Art &0k F7}8ted 2006 Yakman©]

gokale Fo-5F dAlY $4S F8 HEZ F)
91TKYakman, 2008). STEAMS #o]-g-3H4] ¢

8 A FAe Shiet ofye), HE s B9
A FA S L3l gz 2l

Schmidt, 2007). &=l A& vl A
gk 2016 =7k 2 whd ato] 3}
S PN 5 A B FFH w&S Axs)

b el

o|f

HHARE S v

i)
o
<1)1_Al
ol
g
=
Q\_II

al

A Th(Finnish National Board of Education, 2016). 47|32
dAE 21417] FBES] dFwES e ZRAE 7
8}<5(PBL: Project Based Learning)< A| A1 83} FA]ol &
o] 2e48S wsHY e TFAA du wSE
J3ta YTHTan er al, 2017). $HUINE 255
A @7l 2015 70 et w3 Aldel] wWAlE

%
o} 3ol STEAM &5 Algistar glon w8t} wa}
d AR Fd Al 23 T gta A% AP
STEAM Z = 18ie] 7l bzl Ae)o] dAA < a2 A&
ZyTeka eiareA, 2019). 531 2002 WY et we
H M= HdolE, AFAE, ZAF 55 o] &

G74EE ol 5Re 9 STEAM w59 =8 4F

g x

=
ofy
o
£ o
-
=
%9,
A
rlr
o, X
'
:1rz
S
S
2,
X
2|
:

MPALE A
B ZAX]E 92015 252 243 tXE STEAM

& Teion, ol du @R A8

a2ag 4 A
Byttt A A9E Basgit o] 332019 %
S 63 3 S Ot R A SAyT e R A7
wate] HlolE] FA9] AlAE =15 2835t A
9 2g7]e 38744 Ao &3 STEAM Z21
= M, 79 AT A BA e gt 33}
71 det Blxe] dele BAHCR fov|gt 3
H= GAA T ok9] Qa4 Fojve ARE At
ke AT ARE BHusiid 93En 3%
(2020)= HlolH 7INte] &dhy TR IS Al At
of 2% 53hd SHYEA Tl A, #eky Aln
Hil & SHA AR fon|gh S Bl
stk Aol 22019 25 63hd FHES At
gho] 4 (Python) S &-8-3+ Hlo|E] A|zts} Z=

4 g3

Sw el
L ooy F g 19
o }f; 2 __}{: £ ’:1%
BRIV <

vl =
i)
of
ol

.
o,
e
=
ol
Lt
El
A
o
iy
2
X,

OFe Yol AXFEA e o] Hu
A sEoA FoA Atael &Fe SH

4= @ F doke {7 ©2021)¢] A
Aot dx| gt SR 2| F7HA] 9] A= HlolH
T AHEF ol Hlo|HE Al A3tshe W
el g ol Algdoz At ldE SHo
91THFouh et al., 2012; Ryan et al., 2019). =&+ 78+
FAZ APH AFEL A} 24 =
ato] dlo|el & S sta w48t 1 ARE diste
Ao F2 AP o] v E ARE F

[ZNe)
e
12
2_{\1
lo

>
S
ot
!

5% olg

r

o



ato] A eshe JJr7§ o jfl o
o webA, S |
2 A=, 5 vlold FHI A4k A
STEAM Z 23] =943 Hibo]
As FE ALgel e g4 o
JAAE 543171 Salre & AAst
9 2 3} vH(Hosgoriir & Bilasa, 2009). 4
o Ze S th2A % o] 8FA] TH(Keating, 1980) Haylock
(1987)& AU AAS 222 s dstr] s 24l
AN BB Az es 717 gk ololtiols
AAsE TEo gt 428k a1, Maley<} Kiss(2018)=
S A Ao B9 /A e B aelu A
9 S-S ARl 7HAA sk Be® x4_4 ES=
Cropley(1999)= 71&<] AU ololto] 55 =22
WA o2 g3 A3tete A4 582, Stenberg & Lubart
(1999) 2] 3 Torrance(1981)= Foi7 ¥4 sj2 S 9
3 ololtjol & Akl W& 58& FH o= H st
Aok = T3l BAE fdste HA A ofelHolE
B 9 grkete] A sl el tigk SulE ofold
o5 a1, FA| g AR A8 Whe nadE
Abal 3 & oJu] &k (Torrance, 1981). & 322 Ala
Y g feiAe ZAE JAst o FAE
s dsh= H4 W ofo|t]ol & AL o] & ]t
3 G AX HFE wA A Wk AlAShs T
et Tzl At 394 Ak B4
34 A A Alag X517 faE AHeste
o g Ao Ao wet BA| A BE Tl
A STEAY 32 A5 T oA ARSETKRI 2] 9,
2017). &A| A HA A FejH o r FAlE A
Aaire FAE Thdg Aol A fHstar o] ol g
AAT eke AA T F UE A AlaH ) o]F
A A8 oA 74 ofelt]o] & EHata H7lsted F

Xq/] sﬂﬁzﬂ S EE5= H A

to Fo mot
=)
o

ot o ok
N,
i')e

o
<

= a4 A

2igt SR AlnE T} A AlnE S 2y T FAE
ol HhHEo] ol Almeta & 4= QTth3Z7]H, 2009)

SHA, A Woke A 5494 Al it Rt
- 23, A S W Al lo HA #3537 of
29 Agadola BLg vk Ago] of PP g
I FAE, 1993). T3 HE A AFELS F3H0]
o AH B8] o2 B8t gl B A B
o (B A%, 2001) SFAECAA AHA A4, 2

{E2F STEAM Z277Ho| F1

HI
1z

170

o] 27 ks Shzolthil/d sl ok A&, 2016).
o At nHag e wapAe] AAE HE ugel
3 FRE A gs] wedstA] Rata slon, gta 4
FellME AE FA ] FFEES TS| AAZE A
ga7] og7] WEel(EEE 9, 2014), 2 54k
59 TnE st Suke AusS AFstr] 9
af UAE e w AR 2 223 sfdo] Sy
A AN=E 1 ek 2022 4 Zetet w&pygo] AE
G M= 1T ARE o] &3 dllFo] 4E =
AL A7y 9 G4 5 ol &dte] I Wigl o
3, i Aol TFA Ao wx 1L gk N} Eﬂ

_IllTI oL

<>== il
|92}
é
El
Ho
o,
S0
Bl
el

3 € ]

o W5 ol ¢ STEAM Eiz%‘% 7N
gtal o] 5 FA71E Zlo| Fasith g A& 7}
st S

uERY F - 3,
Ao 2 STEAM T2 Jfdtsle] %538tw 6%
SGAEANA ALk, o]

stk o] AT AFEAE v 2tk AA,
‘STEAM 4111%4% i%?‘i} 6“324 oA EA|

I, a7t &
1. B oAt
o] oq:r"v‘:— 7% Al S 25%ue FHEE &
Al C 258a FAES FeR Fd3E5 (random
sampling)dte] F 1679 oz A+E JPts



17 ol

s

. 2154
[=R<1=]

Table 1. Participants’ personal information 2]9] STEAM 2 13-& 7|dslt.

A9 25%w 2ATA(H) M 2] dA SEe o 2ok 19
A7l S 7 A Meele §34 Aol Fe4n 24 A
i ¢ 8 22 3¢ ekl Aa 28 S B

kil 2 17 A 083 AU AR} & BRE AEase

THTable 1). ©] AFolA 7§13 STEAM ZZ139]
d% A4 Aol STEAM Bl= APZALE A8kt
I AZE ugo R UlSEE + 7% (Paired Samples
ttest)y S AT A}, EE gho] 6822 YERY AT
g FYEY] FHAE FUthp <05). Eg

Aol FAgt 2FTHEY] APEAQ] Fo] YAE &
A, Gy % FrE TS we F ATE
AR 3!

2. A7 HXx|

Pl %iﬂ ‘E?% s ehd, W, A4
E ﬂHl Tl ge 1 S s 259

o
2
o HAE zgoz ool sUgE ol
3, AA B35 ARt duIEdA A

3493t olol) the e AHEE )

i
o

B 4% 992 dFdas 9%

=2 =2

o, 3gAlel A= #H3KS), 714(T), FHE), AETHA),
FM)2] 2AS BA 59T 494 STEAM 97 &

ZolME A Bl W 43 A2 (Co), el AA
(Cd), 784 AR (E HE&S AABIATE sEA A=
ZRae] Al ws Y ZxE ot o
AdM e Ak 9 Ewe 7] sl AAE
ek Tlssnh AN e EFAR FHES
g J7t AdS oAtk A oAl =
He AT | AT g dFA8E AN
ot HW ULOE 102A M= & o] et of

B
f

7N kst Eilaﬂoﬂ tf3] Rubinstein(1995)¢] A|otak
2] g3t g whet At Tt ¢
Y AES A, B4, o dgeln

3 Z2a] APEE Eol7] g
gz ] E(Pilot test)E A3 HF
2o A% A& fsto AT
Fozts A% 0}912‘3‘4, Table 29} 2o] 43 HAAS

i ) 5 O 2

a3 A% A B4
TEAMO]| er& He

mHU

¥
AR, BEE AL

| STEAM Z 2713 7t

l
| a7 3ol 93 2 8y 4 |

I | AR B)H BA) A, STEAM B |
| #34 |

I — | AEAAR A BA A28, STEAM HIE, 59 uEE |

| A8 52 9 A8 A ‘

l
| a7 azmaygze=z |

Fig. 1. Research process



i
In
9!

El

D

Jok
=

filo

Table 2. Research design

G 04, O X Op, Og, Oc
G : 43 Jd

Oa: STEAM &= ZIA}

Op: B EANZE 24 74}

Oc: 51:% ‘ﬂ'é‘-\:— A
X : JidE STEAM T2 A&

AN, Ao wS7H A9} STEAMe] o et
HEE e

el e AL ARE AN ) E B4 s

rr

3. ==Y JHE Hx}

o] AFANE FJus
EH3de gotatr] s, ik
o] g3l 274 (Rubinstein, 1995

ﬂ.Lu Eg
RSt
fru
&
o
o,
Ho
oo
ox
o

a3& AAGR. 479 Ex_mz; 245 9l
STEAM 2298 TS /1242 A4 43
& 308 34

Zaade 20239 59 8°1HE1 202351 7¢ 149717

28t OXY &8 MESFT STEAM Z23o| 51 24

BT M 9k WEoz THsdn, AR 4
B} BAG 2ZEG IS $elol YT BARL
gt Wgo 19 .

Ao gm

Mlohﬂ Z2A V%

FZ o}m rlr

Be] 24 o}= 2EE Sohkn AT 793
ATk SAAE B 2R Adom A4 ofE 4

£ E7)el FAld B A == wok e 2 3
HolE AEL PHFtES TSI vhA e 6344
qAE A AIdgdFor ZE W

& 59 B5o) B4 olE 4EL H;.}ﬁﬂ, 4% 4
ate] A AN =71 F3k A | A
opr|atm Zhae] Aol Ujgk Y HHE welahe
9 Hgoz Zzade P AL

Z
S

20—

% 1052 ol 7ol 5o, His}a@—;— Eg3to} 63| °

o 74x4 2=¢]o] % sggo;r/]. 28y PSS giar o] =232 Fig. 29} 2om, HF /dd =239
-0 s =22 o

S S AEEs A3 A7 9T WA 3o 74

8- Table 39| xawgoq ow | F 5] A27) el ofel 304 ¢4 =%l

. e L ZRIEC e BREE PIugt A7

12 = ek HA B3R 7o A E o H7)A0l Auy}, Bdgl | -

- - 7 U Ala ) AE = = pd
1%"3]'.—17“:]}]%/@&@—5—]EH“GHJ%@,'Zﬂ,iﬂ/,\J.ﬂ- o 1 5 =X ] ,‘Fq HO]]:IO:]
Table 3. Teaching and learning content of STEAM education learning program

A @A Fo ug-gss e 4 w3 STEAM 2.4

A3 AA AFolA del "olA ' oA AFE AR AHET
1 ° EC) - Stellarium(AEZ 233 S BLalo] 922 B2sly AT | 3} At S, T
° S A A TR oA Aprle] AEHULA Azte) k.
A [qF | 74:%14 HEA A S oleist Fds 2.
2 b °(;:t) - ARLE SfaiA AR &o] RS Zhoptt 73}, ne S, A, M
- UM 7oz ~ntEE RGBS HEAT
448 g8 | duels AYer Ragtsd dl5deE ofsgit.
3 BO T | 2 EsKcode) o BEdH(decode) TY S olafst ARy | T} AT v M, A
(E)
- 1A GEE ARESl] FR Bl mARE AR
golA A7 | gAolE ke tARlgt)
4 R -Aow FHY =0k ynte] A mEg A FF e}, A3, e T, A
(Cd) - Adsln Ao M HHE }JJ IR 933}
A A |- AR A 2 dEe mote dEdH. 78}, 8t A3}
i @ |-4 == s wdoz FuolE AFS PEG v A
WA AR |- AEd 2AES wHsty 45 et . .
) i o(lﬂﬁt) - -’F@-EOE;} %ji% 3 E‘ﬂ,?‘i}r/{‘; : 3}, A3 ne S, T, A




173 Sled - Ay
(12D (224D
ez el o Basl| | pelas I &1 lmlllﬁ m B 1 m | SA ‘ m ‘ 2%
2701 Higlh PIASHL CIRIE B Mol (ol 0 27145 B4E 71 4 9L .
faRE - MBSO} 92] SHOL0I1E R OV 4 9 sgen - HRED] ML) YA O] SRatL, TRE] Oj0IPH HETE HES BY + U0
fosse T e EAAA & HEEE Haxia(r) 4 feias) - B0 NBEE U BIE X4 ol H03S ARI0] ADER g A3Y =+ A
oo | - NP B0 O i RAON TRE | ) L 28 FAAA & RS Haral) 3 fol)
A ] SRA5HE | - HREl] BAR] WA 0RIZIOTE AB) | » S8EEA
~B20jE $H0) B BHH AT0) - Huelo] Ol e I
OfA C22C SRgA w2 P sl 29 Tp ate| u AR} OFF YEhc Ot ON e 12
~dolalm ¥R LEIEG YR P58 | p o] 934E gei0le - O3 JTIZ Heiel Y HET 4 Ue A sUp SF00M
tepl o | e 0] itk B ATl 0o} 12 020K
= e e JOIEE HUZ BN BYQ|
o) {308) - O] FlojoR Anjeg ez B 4 9l 02 ohle)
: o3 () #ia| et
1 » Bioly MRS ou I AR Poidg
BTzt ‘ MBE 4 28 KiEdicy
" RE AT MY BE 22Oy YHE
gt | ~AEOILI SR 2R A 4wl %l | B AROU B4R 2 RN Bl -2 70l DL 40 g of | ° TUE TP PIIEL o
O Of ¥1EI02 BRSIEX MY | TR0l A DASEN BHS 2a WASD | oo o) TV S B 30 32 DI0lA, B50|
500 0/ 4 UER KITBK, 2 BHE PYR0iUEE PAE Bl
(3RAD {ARBD
ftasA ARSI HEHR YOK| [ #e=a [ atA | AN | a6 _EeEA Liglel 4 31 gle 01 PV | mmas [ aa | AN | s
SARE | - U M5 IJOR Fuiol URIE YD, Uetel Re0l NS MO AL SRRE | -3 B BRI DBISI, ONRIAOIE OB L2 S0l T & oig CixfIg 4 2icl
=8 B & AENE L T B & HENE oaxiE(r) | Fole)
SUEE | - PEAR HNE NI USE a7 e ﬂ SRS | - 7 0907 @ ) =T
- ol : - T o 01 iR
ko B EA ) - OiRIADI 8 MR Y0 LIRSl £O1E <‘ =
- e bfonelst Weiimcode) S Ol | m Zop| mAMeR) 4% BANSE HSs Bod Tl
a7 MR Ha, 39 0[RS OE DA HAR G
5 = - U it i
o) Y EH0N) = » Cjx[2i0| 0f2f SUEOIAE AnE I
fHRUHF YOH HSH HUN HsT| = ol@s SOIR Hdsio ol 4 YUEH
228 9 KUME BHBEE ©E i’ e ol
i i HEH ic) it el
- ORSIE MRAIO| P72 MLk ol M7 -*ﬂi*;!éﬂﬂﬁ:'ﬂ'“ 3‘?1:’7”*
~EBIT 2 A O A TEE US|
~g1onl met nus NGARA L7 H | P SR ) i e ) T R
B | gy EERIMER SHi 4 2sH bt BUGE | - AHO] IR el Wah] « Hg0| CaRiel SoiE Ael
e (6D . ! e :
_tawd | 48 ol 21 a1 | muan [smia] | e o = ——— 2L
ey SR WE o) XRE BAW - LUt HanE | m}nla‘}'l:igwnmcumummmm HFHORA] L7, A E T 2
an B & M e O)
ERHENY | — A S RS Set-iud) b sl an B B MRS Haxie(e) % Fon=)
P e Ty —— — ————— - LR ADHEE WSin N WP lﬁﬁ%:ﬂ!‘ﬁﬂg“gxﬂ
bl wCi W8 CIRIZIE BAZE MAISE S8 2f 22 a :
~ X0 BHN SPloR CEN ARE | OF NTNE FRUOU, AT S@MME
i AT ERE PN ojifoldeR -
A TR CIAIRNE T AP S il osm)
Com) sHE0 M AC WS CANOF W O
s pyMEE tio, =] fEsP
ol OF WERE wolx RS 2
i ~PEL R B M)
O | SO W Bt S DRI/ | % SR DN RGN AU B, g | SpRs S v maand | ey detael ae sus
Fig. 2. Class schedule of STEAM education learning program
atiem, U8 BHd = A (index of content validity)= STEAM BJ %, 18]31 $¢fo] et BEEE o]3sl=

880]2CK(Scott, 1955).

4. AMNET A X=X2|

o] ¢ Tol|A= STEAM m&Z 2180 FIA S 3
TANEY,
T2 Abgslnh AAE HAA &
AN TS #H AFA 8y
J 7} 3<<], 2019; g4l
Hof| Folg SS9 FoJA A AYH

7¥817]

nE

N

24
.

9
3

A

3914

STEAM HI= €

-1 rlo z@ o

bt —h

A=

9], 2019), STEAM

b =< T
SAES] FoA At 3} J& 435171

A ot ofoltjol &S F45ka o) &
o Agate] EFozA Uehh B4 AnE 3
A} 8}5}=(Csikszentmihalyi & Wolfe, 2000; Lubart, 2001)
‘ofojtjo] £, & 9 AbE B L2 ofolr]o]
£ AlZglete] oln|A| 2 8 ste Fo A Ala 2HQl
(Root-Bernstein & Root-Bernstein, 1999) ‘o|m] 2|8},
Al Aol F g oy ofoltiol & Y ll= 2, S
FoA Abar 2 oAl W =(Csikszentmihalyi, 2000)

=]
pin
=



£S5 65192 Sl3t XY
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Table 7. Result of paired samples r-test about creative thinking methods(N=167)

st <l Time Mean SD t p
Pre-test 24.59 3.058 .
ofoltjo] 47 -27.965 1000
Post-test 28.83 2.679
~ Pre-test 24.42 2.631 "
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“p<0.001
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Table 8. Result of paired samples z-test about STEAM attitudes(N=167)

sk 2l Time Mean SD t p d
_ Pre-test 12.10 2.322 .
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Post-test 14.19 2.461
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