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<ABSTRACT>

The purpose of this study is to find a way to enhance the use of STEAM programs by surveying teachers'
accessibility and utilization status of STEAM programs developed by the Korea Foundation for the Advancement
of Science and Creativity (KOFAC). To this end, 85 elementary and 53 secondary school teachers having
experience in STEAM education were surveyed by questionnaires. About 21.7 % of the responding teachers did
not have access to STEAM programs provided by the KOFAC. STEAM programs were often applied to regular
school hours and creative experience activities. Teachers often applied the STEAM program to classes by
improving it (56.1%), and primary teachers were more satisfied with the contents of the STEAM program than
secondary school teachers. For the efficient spread of STEAM education, teachers were hoping to be provided
excellent STEAM programs that are practically applicable in school curriculum through the KOFAC's STEAM site,
and to be trained for improving the ability to develop STEAM programs. In addition, the key ways to enhance

the use of STEAM programs were proposed through narrative surveys and in-depth interviews.
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I. Introduction Zetazt v= el STEM w&el o< (Arts) WE&

§33 Aot (Kim & Kim, 2016). STEAM &%

$-2lugle] STEAM W& =8 3pet FAleo] st Qs 2010 o] AA WSS e wSH
Ao A V- EtE AAGe] ddl Ab3] e °of 2-F% W& A W] vt o] FoHTh
a3 H3r|E AU 2E A8 FAY 7Ers F (Baek et al, 2012). $-gvtetellA] STEAM a5 ©]
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Yoz STEAM &ii:l% I ;{]:_’,t@,gg
o gt} T3 STEAM A7 e} STEAM Akl
T3lo] 5o dEs Adete] Y] Har)Eed o
gt et AE =73 Fol-§FA AbaLet A
g8 g = e 1S 24
Ele i%AXH%-‘A Aoz sutE
e Z7bstel wel STEAM =19 7
ojuf A& Wk o tigh AF7F Wol o]Fojx o
o (Kim & Kim, 2017), STEAM Z 2139 EAH S
o] EA ¥t Ahn & Kwon, 2013). ®=3 Park et
al(2016)& 2015 STEAM &9 AejxA @ &
g AlZ B BRuAdE E3] STEAM Z2 19S5
2009 N4 w&IA L 2015 WA w4 e
o 7Fg-71se] Wi W& AAste] EAFeR

STEAM =

il

N st A AF S T8 AL =
At whd AEA hEEo] F4¥ STEAM Z=
O Eoe] sul AFo| F ALmE= Aol Q3o
e} Kim et al(2019)& 20129 o] F o= 3}8}3 9]

Aol A Aol ola] AdE STEAM s 3

3} Ag57] 9
A= wARe] o gto] ﬁé}xli(Guem & Bae, 2012),
STEAM 5ol A wARe] #Ales= ot 734 wAlol

= = 3oz ®Hag vl QtiChae & Noh, 2015).
stul o] WAFES STEAM %12 dol ujst +

=2 oE 5 5o thst A Al Huhe A%

< Ze=m Fotyal 9thlee & Shin, 2014; Lim,
Kim & Lee, 2014; Noh & Paik, 2014, Han & Lee,
2012). ol#& #EAE =Hstr] sl F=mAshdolA
AT WS et o theket STEAM 2= 17

& ks & SAE Aldste] vid STEAM Z=71
He JNEstaL, FelolA ek Ak T& Fal Sul A%

of Buste] sttt ofAd Sl dolAM wAEe] Z

8 As #
ete]  gARE AAR WALE
STEAM Z &3S0 il
Aol gk A= o] Foixl vyt
weha], B A= b 18
Jhurel STEAM =Z 2ol Ht 715Ael thah
AP QIAS Btz st} 0B EUR %
St A STEAM 2o &S §o|aH

=4
FAA Qe Bk wAsng sl

ek el Agel A

El

of

]_

Ol
=

II. Research Methods

B AF3E gu oA STEAM %L 2 &3

Aol e 2-F5 AT wAE A UGS

st et ol ko] BF3 STEAM & T &
o ‘

zeade] &8-S o7l A% Wke s
71 1%k Aotk o2 Hs dis JNEsti 2AMS
ANstg e, STEAM & Z2a#de 48 &
o]7] §1%k etel haf Wee AASA

- 126 -



1. Participants

2 s A= 10 A - = A9l STEAM o
AP ATE] B ARshil $9s S8 STEAM 9
= A8 Aol e ATaAE Hde R st
Y Fae] et o SHAE FAeE A4
sto] A APl SREHEE ShRlth whEpA, A=A
SR SuAe wEIE aEA @AW 17T A - EE
R 2getes Siglnh xS stue Hehe 239
AA wHhs Armstn glen, F5dtus 3t Ay
WAREO] QlomE ZTetwet FEStaR telo]
S Iws TEANY &9 A9 <Table 1>
2gow, 255t WAL 854, T5 Sl WAk 531 (%8t
i34, sl 19%) e F 1388 el &3

<Table 1> Participants

Secondary school

Elementary Middle High Total
school
school school
Male 49 19 7 e
Female 36 15 12 63
Total 85 34 19 138

2. Questionaire
1) Development of the Questionnaire
st apet o oA TR STEAM Z =213

<Table 2> Questionaire

Brain, Digital, & Learning, 9(3)

A g Aol #AE AF AT FAT FPol
= ARZE 2913 & Fo3 Al 294 AR
(F 10%) 2A2~ 395 &3 STEAM Z =13
ga wabEe ged, Tzage) 4§, =zl
o B e ol U@ dgom A%H =ojs
ARE B A¥A £Fe TAsu Awsiach
Awe Bge FAd £4 w9d F STEAM =
2ade 483 Aol At wA 209 &7
E(Liker) 54 HAE® AR g HPE

AE oFstdon, AA TR BEE @A A
=57 wael 46240190tk

2) Organization of the Questionnaire

2
v

201258 ghrahekge A= mid STEAM

e
WEE eI NTE

TRete 2 Ad=s F
oo AAstaL gtk o= st dAelA STEAM
W] FEIEE 3] e slojEE B AT
A ool digk wAMES AT &8l sl
ZAbE7) 9% BEdow AR IS AU
2 Aol A ek AR e £33 STEAM W5

=

o that 7]E <A STEAM =Z21go]o] # A,
STEAM =Z &1 %8 STEAM Zz1#¢ F
Ab b ddeow AU £ S W8 54

Domain Items
P 1. How much do you know about the STEAM program that the KOFAC has developed and
rogram disseminated in the form of contests?

accessibility

2. Did you know how to get the STEAM program materials developed by the KOFAC?

3. What is the source of the STEAM program that the teacher “applied” to school classes?

(Multiple choice)

Program 4. What is the class process that applied the STEAM program to the class? (Multiple choice)

application 5. How did you apply the externally obtained STEAM program to the class? (Multiple choice)
6. When you apply the STEAM program developed by the KOFAC, to your class, how
satisfied are you with the content of the STEAM program?
7. If you supply materials of STEAM program developed by the KOFAC, what is the most
Program desired distribution method? (Multiple choice)
spread (Descriptive type question) What is the necessary way to make a lot of convergent talent

education (STEAM) program developed by the KOFAC?
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3. Data Collection and Analysis

ool W3 AE ZAME oMUl HR
Hdz sy HdEAE 58 olFojxlen, #34d
AR Ade gis] Ay 32 SPSS Statistics
200 AR&stel 2T uASE T ALY §H EXE
Aol & wWARA(y AAIFAYG. MEY FFe I
Tl Ao Al e STEAM w58 2271
S g dAoA 8T F Q= WetEsdd g
A wAste FPHR FE ALk ®
ot St sl Aol A JEet STEAM Z =213 E
< Wd 2AsE A7 HAE FIdS 25 -2
Sy ¥ME 2% WALES U o= (F 6)
g Ao Al ek STEAM 2213 E9 &
At Fa3 WEEY #BHsle] Wygsty, ¥
A S ERFste] F2 WEs Vst

III. Results and Discussion

1. Accessibility to STEAM programs

M AAH o7 STEAM =

-1 HAE T3 STEAM nl5of
F8t=% A Yste] th(Kim et al, 2019). 1]
U gt @] wAbEel g u Sl &gst] )
5 Z 2 STEAM 2139 H 7%
hefol gkt
ol¢} e STEAM Z=a#de H2AE& viets)
7] flste], =g AgelA Al TR 59
Fe| = Este] B 2 STEAM 2130
sl o= A= g A=AE TARE A=

I3

<Table 3>7 7t} @Zastgeldgetol A AT

g8 e dx

<Table 3> Recognition of the existence of STEAM programs provided by the KOFAC.

Al

wn
=
2]
>
=

zzage] EAdGE g g 2
A = A9 BRI ArEAY HER
A7t 217%2 A AdE STEAM =213
—_L
H

I TR o gk sh= e AT

0o 1o Md oo rff
: o
4

A3 el welo] Bashs AL ¢ 5 9
25a wAEe A% FdE wAnT
239 Ao At

Folg Aol AT *=4.047,
p=.400). o]#3 A= STEAM 5 AL ztu
AT WALELS 2-F5 uS Ao &7l
&olgt 3 STEAM & X2 djgt B3
kel AoAE UL e Feg B gl
wekA, STEAM 15 Z3o] gl wAbEdA 7
WALES] AFHET §3E STEAM uS§ T2
#S ety Euevd, STEAM i P

STEAM S ZTFE 18] iy Bge gu &
FellAl STEAM w5g @43t A7l &
oto] HH(Geum & Bae, 2012; Shin & Han, 2011;
Son et al, 2012; Lee et al, 2013).
sty sk o A ghol| A 7fike STEAM Z & 13
o ARES FRT F Uv WS dAEL AN
TAE FAMS A= <Table 4> 2tk o
o] s Tal ZEaWS HotAaL, 811%7F &
Holx o] EAE &4l JUYW AR vEut &
=

oo &

=]
Sy

at

o] STEAM w59 ZAgo o
doz 3 AL Agsd EE ol ofyTa B
4 9tk E@, STEAM Zzales 33 4+ e
W AAE Z2E A7 152%2A4 U

Frequency (%)

Unfamilir Have heard of o8 e ents ativing the lossone T2 ()
Elementary  8(9.4) 9(10.6) 11(12.9) 15(17.6) 42(49.4) 85(100)
Secondary  8(15.1) 5(9.4) 2(3.8) 11(20.8) 27(50.9) 53(100) 2;‘05‘07)
Total 16(11.6) 14(10.1) 13(9.4) 26(18.8) 69(50.0) 138(100)
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<Table 4> Types of experience in STEAM programs developed by the KOFAC.

Brain, Digital, & Learning, 9(3)

Frequency (%)

o .. Download
Unknown Distributed Only knew Only visited data from Total )
booklet homepage homepage
homepage
Elementary 10(11.8) 3(3.5) 20(23.5) 12(14.1) 40(47.1) 85(100)
.1
Secondary 11(20.8) 2(3.8) 10(18.9) 10(18.9) 20(37.7) 53(100) (352880)
Total 21(15.2) 5(3.6) 30(21.7) 22(15.9) 60(43.5) 138(100)

o} FEWALY S X glojA Hd Aol
A TH(*=3.180, p=.528). F=r3}akgo] Ao 4] 7)
ek STEAM Z2Ia9e] F8 Ky Wijo] &9
oA E T3 Bolm FHoAE &8t Wkl
ek A4 gR =go] Fztd da

3 STEAM w5 Tz /4 34 F
thFet &3 waEe] ilo]l A
o

8
e moEelA wE s el A

stal @] wAMEo] STEAM Z RIS F¢
of ojgA A&sti A=A FHebstr] 1 Fdel
&3 STEAM Z2a9e] S45 54 Age] 7}

Apxlel AR AEkete] Ab
= YERE 2™ (30.0%), the
oA del A M (s E o] &3t
£ H o] E:h(222%). ©]# g A= STEAM
WSS APt wWALE] TGt WAl s of
A AEAS FgHsta Jrhe= Sim, Park &
Jeong(2018)¢] AT-¢ FAFskH, STEAM
Aer TRIaWL wALZE AFAle] Fqiel] shEo] )

WES

<Table 5> Source of STEAM program applied to class.

S
& Kwon, 2017). & A5 dl’te] STEAM S
AN AFe] gle wAES Yo R A9
v 5ol & u, STEAM u& A3y A5 58 &
& wALEe STEAM Z213 7% sdo] &
il )tk Hahn, Hwang & Yoo (2016)2] 5%
Atk WA, FTFRSFE AT A

222 EFstAl

STEAM Zza9l5s ddes 53 221
AAets sx dsls =7 AdelA Addo
] o

B4 Adee] 7bEste s ZAMe A3k <Table 6>
. F4 Azt A &3}
A7 M WkaL(46.8%), the o oA A
5] &% STEAM Z2 188 A3t A9/ 2
UTH29.3%). T WALSE F5 A7 STEAM Z =
aRs Agse = frele zelzt ol
ATH(y?=31.325, p=.000). =53u WAIESLS AT
WA (53.8%) 7 Fold A &5(325%)04 F
2 Agadrt. 258tuE #Euzo|x STEAM
W& ] @A WARA] o] g
7o w9 g8l A At witel A STEAM
1

agle] Hgo] A&F Ao HAT W, F

Frequency (%)

Devcloped by P % Developed by SO Y e Tonl
the KOFAC center the community teacher (myself) X
Elementary 33(24.4) 24(17.8) 24(17.8) 18(13.3) 36(26.7) 135(100)
Secondary 13(18.1) 6(8.3) 17(23.6) 10(13.9) 26(36.1) 72(100) (.'290638)
total 46(22.2) 30(14.5) 41(19.8) 18(13.5) 62(30.0) 207(100)
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<Table 6> Types of school curriculum for STEAM programs.

Frequency (%)

Regular Creative After-school

Free semester

course experience activity activities Assignment Total X ’ (p)
Elementary  63(53.8) 38(32.5) 9(7.7) 0(0.0) 7(6.0) 117(100) 31.325
Secondary  25(35.8)  17(23.9) 15(21.1) 12(16.9) 2(2.8) 71(100) (000)
Total 88(46.8) 55(29.3) 24(12.8) 12(6.4) 9(4.8) 188(100)
FUR DNEE AT IIFUBHOF FAL A I8 NBe2 ATIHE w0l 94 ¢ 2
d &E(239%) ol9elx= Wy & &E(21.1%) #Z (Han & Kwon, 2017; Hahn, Hwang & Yoo, 2016).
X}%i‘ﬂxﬂﬂ Z5(169%)°l Hgat= A B | Aled STEAM Zzads HE3 F o=
o S We&s A Zi, 15stu wAES NAdste]l Al A8t B AA vEEt o=
Wb FoBFeA F2 ARgSga, Fohw wAE 939 STEAM ZEaye wAb Aol HS WA
& FHRAAT £FHL GE AFAAAID) AL £ Qi Aol GEel R WEes
of STEAM Zzaadlo] §83A AH8Hn Jee  uorh Ea @ 33 2o Avda Fuat: 7
% AT AP e STEAM kel 25 A AT 4, dgel A8 Asses 90 94
Satel e A wAFGelA @ol o] FolAAW W o]Fo] tA FYel BEHE P A AS
nESmE stumiel LS FoA AY BEF o= APdTu B 5 Avh FHALH AT Fel
ojuf Foty Fs Algte] FE o] FojXthe= Al olR-7)Foll Ay STEAM Zzao] AFec} x|z}
A A3(Sim, Park & Jeong, 2018)¢} A&ttt T 8tul o Ao WA wWAISo] sAEte] ZHE&E u
oj9} & EAo] H|Fo] o JJdtE= STEAM ol E&Ao2 A4S 4 glomz 7Ed A
ZR2aPEL A9 g, F9gH A &, g ¥ STEAM Z2 WSS /sty 2gsis wi s
&5, AFSIAl 5 4 e Ao 54 Fid bl = Sl wAF A Festtiar e
93 A BFo] o] FolNEE @ Bas) 3 g te el oA Aue STEAM =213
SRold AFE STEAM 2298 off 98l & ¢l A88e ®, xzage el g
2 ol AE&A=A B A" JhesteE L5 A% A= <Table 8>3 Zt} 25 uA
ZAMgE A3k= <Table 7>j} Ak WA S i 7 S5 uAbel Hlsto] wig- RESSE= W&o Eal
Sl TR STEAM ZE1ge 4% Adstel 27 BuE st uge v dehts 23 3ol
Tl A&ste= A7 P weka(354%), tha 2 B AH(x*=9.861, p=.037).
oRE e BES AN HgdE A9 B 9w Ans 49 B 2m, F50a @Al FolA
UTH20.7%). TSt T aAE STEAM Z = V=W WAIS Y wEL U} 17/;—71] Ve = Aee
s Yol A8 FHe Aole FAAC® Bk olgd Axs asdtu Oﬂ/ﬂ STEAM 5&

o3k polE BolA eFAUTH2=3.765, p=.445).
AAE oz HEgste AFERT jAs
o] AEst= A9 Be AoT B u wAELS

STEAM 25& ZF@aFo=s Alzd STEAM Z=

<Table 7> Application of the STEAM program provided by external organizations to class.

k-
(2016)2] ®Wao]l Wi AV @ ¢ gk wEkA
st el gol Aol i nestn W dgo

AR duE 43}

12
ofr
ol
£
[ﬁ
o
1o,
Fo
-
i

Frequency (%)

Apply Apply the  Apply some  Apply Many Reapply improvement g
. . . . Total x (p)
a part whole thing improvements improvements after application
Elementary  14(13.1) 19(17.8) 36(33.6) 26(24.3) 12(11.2) 107(100)
Secondary  9(15.8) 8(14.0) 22(38.6) 8(14.0) 10(17.5) 57(100) ( ;‘74655)
Total 23(14.0) 27(16.5) 58(35.4) 34(20.7) 22(13.4) 164(100) .
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<Table 8> Content satisfaction of STEAM program developed by KOFAC.

Brain, Digital, & Learning, 9(3)

Frequency (%)

imtiied  diatished NP iy Ve stisfed  Towl
Elementary 2(2.5) 5(6.2) 9(11.1) 17(21.0) 48(59.3) 81(100)
Secondary 1(2.0) 10(19.6) 9(17.6) 13(25.5) 18(35.3) 51(100) 3683671)
Total 3(2.3) 15(11.4) 18(13.6) 30(22.7) 66(50.0) 132(100)

ARE sto] o **F%l 7}0
S=E ZANEE A= <Table 9>9F Zt}h ¢ Al

g o83t ARE A F= AL MY gl
3H91L(48.8%), therow AAE T HHFdE A
(24.6%)3} watd o= HFE7](148%)5 e
Hl&o] E9kth RS uAbE T alAbe] Hlgke] R}
d Qe nEsrlE v @i, Feiie 2
TuALE T CDE ol &3] 7S weol ddhe
Aom vehgth ey AAAA SH ZE 3o
A 2T ARG TS aAL Abolell EAA O Feofgh

Aol Hol A= R hTh(x*=7.707, p=.098).

oA Gl s FHlo]AddA STEAM L
S8 T2 ARES AFTE AJES &9
i glemw olE Selata jAdste] W2 uAL
ol ARES Entd oy HAFHE g wlo}
AE3t7] folst e AlolEC] AN AHu7F .

= 3} 85 2] HDPOM Jfakst STEAM =13
S stal Ao gt FhddA He] 8=
sl7] 91t ot sl Aed oz FASE A

<Table 9> Plans to spread STEAM Programs developed by the KOFAC.

= <Table 10>3} #t}

Z % -3 B3 wALES] FEE A EE
FHgSs wrge AA A 9o ZEad U
o] ™23} (Chae & Noh, 2015; Hahn, Hwang &
Yoo, 2016), STEAM =zl HaAS o]
A& o ystgel A o] STEAM A Alo]Ed]
gk &2 SR A8g AoE e

T g 33 o] AdelA st STEAM
Z2ads GAkety] 9k Wte] g E*}E—OJ
A2 e g W A s B WAES
o7 JjuE STEAM 2 adESo] 7]&£e ZTg
3“4 %‘%Qﬂ o= /‘Hi"‘?— ﬁil?ﬂ«] 7ol fé

[k Lo

e Rl

SRS P wwr e‘%ﬂ 4;— s
A5 Zzage AFel Bage FxsdA ol
dE FAA g thet 2o,

1) Development of Innovative Programs

28 ZRage) A9E A3 gle &, 5, s
WAFEE Frapshgel Al et STEAM
ZRadel A 3d ool MEd ZRads
gol g5%s 497t gonm zzadle] A4
s Adstetel Ve ZEady) Apds | 5
SAEE Y wgo] ool dort lvka sl

Frequency (%)

Don't want Book CD Web site Mobile App Total X2 (p)
Elementary 3(2.4) 30(24.2) 8(6.5) 62(50.0) 21(16.9) 124(100)
Secondary 0(0.0) 20(25.3) 13(16.5) 37(46.8) 9(11.4) 79(100) (7.679087)
Total 3(1.5) 50(24.6) 16(10.3) 99(48.8) 30(14.8) 203(100)
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<Table 10> Recognition of ways to promote the use of STEAM programs developed by the Korea science foundation.

Grade level Promoting the Use of STEAM Programs(Response frequency)
- Need promotion for website activation (57)
Elementary - Offers practical program-based program (47)

School teacher -

Provide various materials such as videos, study papers, apps (31)
Provision of class instruction (6)

Middle School
teacher

Development of highly applicable programs reflecting the curriculum (16)
Develop and provide applicable materials (5)

Promotion and continued guidance (6)

Reflect on curriculum or evaluation (3)

Study on how to connect with the subject (2)

High School -

Provides easy-to-use programs that are practical examples (17)
Provide various training (8)

teacher - Promotion and continued guidance (7)
- Improvement of all conditions such as classroom and curriculum (4)
YR ZZ o FHg sjEe) sjurH ZZ a5 Htek 4 s 23 STEM % (Integrative STEM

POl A T 5=

Tomfp AR S50 floj R Z2 2y YRS

7 HolE FHr 34 ojye ZEZuYEE e 2t sk s o oF gtk (Sanders, 2009; Gresnight &,
% Y&l gli= FFez sl 2014). oleg AEstE STEM n§ 23S
Y FE A Holr mopy s ggejA= Tekr] /s

Education)¢] 7] $8IAE 71& w3 =z a3z

7
th¥st STEAM 2% 34 mdS
]

FHe Al ge §es  TASe 245e AAden BASI AR o
AHFAL A B2 HYE Fo #E wge] v WL A¥sm BFHck s, ol H§ 7
5 wE-stg Ppel AlFEefol & Aol

o] Zolxjof St} A7}5.Q.

2) Specific guidance on the various learning materials

ol flelMe= Awe 2® IRy o= and assessment methods that can be applied in
A AR ofoltelE Ejlshe Aol gAAoR practice at the school
dastrt olelg Falg ofejtjolrt & FHEHE
A= A Ao 7w =9 B st AATE %, &, 1 93 WAFSS STEAM ZZ 130 &
A o] FolAof Frha AletEdt. EE A 2ol SALE 7] Y= AA da FAA Hg
ofelto7} Aol & A H F U=E WS4 7] golam® gst % Amel FAZAHI}
S AAHE BANIL ol ¥ AR BEE A o 4R WY Fol de A4 I B
At A FoAds Azt g3tthal A sk Wde] o wALES Tl
Agolx FE8AS =7 HiAe 71 i
W )EEE STEAM Z27@E°] ool STEAM T2 Add 5 A9 28 W
ZjEe] Bla) Feh ZRzgo] BN ghe A #of W, B el tig Jhde] olfeol A UREF
2. STEAM Z229 7] Apgle] 2els 22 Azetyt FEx 5& BHAsE Ao HaAd
#e d& Fo]7] FlajA= B FYEF ofojrolg s AFatrt. wd ws sty wolu I
8 Brjee B9, wsAgAg o, BS F  Ans A3 489 Fo Bz 48 B £ 9
F Bl % ged 259 Y, dEgHe ¢4 %% STEAM 14 s And 448 & 9= 3
& B ZPEo] HEF FHojoF shfa 4Y2)E) 8. b A FHrk A E NdEE A TS A
(&8l LilA}) Zatnh 53], a5 wAFS S Ag-ol= STEAM
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Zeage] A%l & A&
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IV. Conclusions and Implications
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