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ABSTRACT

This study aims to conduct a case study of the Science, Technology, Engineering, Arts, and Mathematics (STEAM) outreach program
development and their application. This program was operated by 184 middle and high school students at C University on October
2014. The major results of these studies were as follows: First, The theme of the outreach program consisted of four engineering areas,
aerospace engineering, chemical engineering, architectural engineering, and mechatronics (robot) engineering; moreover, the materials
for the students’ workbook, the guidebook for teachers, and the program operation manual for staffs in a university were developed
by working with four authors and ten subject matter experts. Second, the satisfaction level with the contents and activities was ranged
from 4.24-4.31 out of 5 points. Third, the vitalizing activation plan was discussed for the sustainable development and operation of

the STEAM outreach program.

Keywords: STEAM, Outreach educational program, Engineering outreach, Program development, Case study

% - 55 MEZ o= Berlsl digk 51
oF o35 =o)L, g Al ANE EA A 5ES ol
¥ o EE Ssued A ARdele §39%
Frhal=sl7la R, 2010).
BRI w-2(STEAM)-E #F8HScience), 7]<(Technology),
8KEngineering), dl&(Arts) ¥ 48K Mathematics)?] 25
AHacronym)= H]=r2] STEM 59| dl&(arts)= F71eE A
oj(LFI 7| - SOl 20128 12-13).
ZUollA= STEAM 59 &% 4z 9 2A3kE $istod]
gl el AFH R &8 4= Q= STEAM Z21319]
A 9 @ Hgo] FR/do] ZFEESI) o] 2012|0=
257 FAl, & 768AA1Q] STEAM ZzIo] 7jRte Qi

Ho
%)
=
>
=
o
=
ow
filo
=
>
SL

2

ot de R

Received October 19, 2015; Revised November 16, 2015
Accepted November 17, 2015
t Corresponding Author: harmony@cnu.ac.kr

38

20139kl 2870 FA19] & 8967H] R agHo] |
CHEk<: - BFEE, 2015: 42). T3F Aok Y8l7|&o] ist A
. B A 950 STEAM 82 AAs] ¢Jet g
o] dgto g ‘Mot yelr|s Hofpd] FAH £Aud Hdat
o} WAMAFAE 5ol FQFEAL Lo, gl dAoA 9]
AEE sl Bope] SA|ko] o ES L)l Q=
olchuSael7| & - SesiolAd, 2012).

AR g @A o] FofA = Mot H3}r|e Fofof gt
FYLS Tms] Aot Helr)sol tigt ek 24 of ok =%
Sk ZgaFo] it &, A Fofe] A4 4%kE Aok
‘DF FH(activity base) Shg2 s AR o, A
- A A9 Aloke R Het Be]es APt o8 &
3= ‘A3t 2 (performance base)” 85 A3 |= of
0] i}, ol AsE2 Tt Ve ¥ F Yol

A4S FAsl= F - LA E 9, 2008, A4
015: 94; ARIE)IEE ol o 3A =ofell izt Hde
nE Edor|=t qlo] 3| 8Qlow g3t
TIEYH HJd I37|e Hoks oFo] 7hal Qe 3 A

|

-

[

of
r

1

.

'

ofo o

i

xS,

I
]

o
flo

o ot
[\}
1

ofok



AL

S(STEAMS] of£e) L2713 AL 0 9 A

718, digh 59 G2 ofEil? A7) 7|HellA s e Fet

7\ thet A1) Aere] AEt St A4 sk 22
oS AT gl Aol
oA S WAL W B3I

o sy g
c}e o) olalel e Axsicke, 3
Figel ol 78% %

4710 A= -“?: e S5817] fisto] vl=o 5=
(NASA), =HEAANIN), FHEZ7EAL2NIST) T
tlEo] A A7 |HES el ERSHL Qe wSAlE e}
YRS Eoto] oRE|X|(outreach) Z&EL
th. STEAM®] Hefje} & 4= Qb= STEM &%
= OREA] 52 F6l 71| Akl Sl ‘3}% 3t Al
AJH ik Fa8ke] gl wSoflA AAE A5
U B R4S a2 ok ofsie A U5 U 4ue n
71315 Algsto] 71 S AAE ARRA el o]
skl Qi

53] 20008d S0] ml=9] #EE tehEASIAY, =
ddefieoldf, esfol ey, wAEA|lZF T, HEUE
S)E2 STEM Outreach Center -2 Science Outreach
Center 5 st} 50| Bee 27 - AL o)
ARle] 85| st e k=8E skl Qo o]&Al(2012:
106)0 W=, ul=ro] ofedt F2 9l Zsstuo| AR e o
A8 sk o ol el YLV 94 STRY 2

of ¢lgZ ¢ 3%“41‘ A8} el

Seluete] A9, FarleAtee Mol ojula)zh 27} u
A3} AA| qu oEHo|gk= A3|A olAl} of=2z=o)7) A
gte]o] Qloj(drg]A, 2007: 152), o] &A 21 9 M2 52

A& WAl W QIThA P4 9], 2015: 94). o]zt o
2ol Este] F - 15 GA A RE Hd As]es B
#3t gt 22 7|o| A STEAM Z27130] o] 7|35 A
> A | el S-S $Iet Fast Aol

o n%
o m[o
Mo
o
o
-

Journal of Engineering Education Research, 18(6), 2015

M

2. 9170 2N U Y8

o] Ayt A9 Wf Fatrste] {54 -
% - 1534 STEAM opRg|x] =2 7fak 2
of ek AHlolch 39408 & - nEsEe] A Y

hfiste] Hgatal Qe A 38t 7|eS Ay, o

UE 7@2 Algsked el 54

AR

ER), /e STEAM of-a]x] T2 18 & . 155HS
iAoz Al A8(pilot test) It

A, fgtoll Al STEAM obe-g]a] T 2o
Q- AT

1. 7o Hxh & 2

°l ool Z-8 7“49} e o2t gt
[e)
g, 74éi6¥ 7 EZY XA (Z 538t v‘i— 2 Uéé}%lﬁ}. o]
2 7|20 A 22O 29 ﬂ?éOl
E.B il cheh et g 245420
AL 9)17] woltt, R TIF] 7HH£% XL%%
olid)o] Fofatlct w3t Fe g 2 ¥ uS ﬂ¢(5°l)
4 Bk g oAkl ol tl(4oht A 7 Ay WS 84
£ &5l A Wttt
EA, STEAM op-g|x] Z2IHe S WA, WA Z]
TN, 7188 29 A-AR 8.
AR, o] Aol 7t STEAM oF-2)x] T2 13io] |y
& EEE Isly|ay, sk Ath2012: 69)2)
STEAM WS AZAES Sgsto] FIR, AEF Fdol
T XPEﬂ WA} %é AAEE @ AERE0| A7|B 1S
P AR A AR JH(109)E B9
obd 4 LH% E}%E F A%5E WTh HEF AEe
STEAM a5 ¥ 97+ o] Qb= STEAM I WALZ
2 Agstgon, 7 #32 58 HE(5=m¢ 1, 4=
g, 3=Rgold, 2=1%7 gt 1=H8 197 YthE
A<
T

Ho;g
3‘
i—‘:(ﬂ
r°l'§
Jiz
LR
S

Uiz, ke T2 e SRS Al Aest 1S
29 Ax
=5 sk

_IZi

Oko

i

Ehid

1%

of

ol

N,

4o

ol

=)

el

m =
AN

it

M

N

33

ox
Ui



AA] - ol
TR, Adied 1ECEAS, 2011 264 - B33, 2014), F2(1%, 3%, 5% o= ¥y 4 Q=g A
A, =20 7L 7R B AT @ojelE Este] STEAM MG aA= oRxe|A] 2RI Fofsh= 5“”54 A
ohE|A] TR0 XEAQ] S PRt DA} HekS =53t o ZuE Soiskekal, ok e A AlE7|H(TEhelA 9
et et AAde Siskelr] s L= AR ZIEH
© oRxE|A Zrae] A 9 A ok, Sk RR(UE =
. 93 A} ¥, 714 B3F), STEAM IH2 @4 STEAM T 84 24|
H AE TR wedy A, A ag - S
1. 228 e 2t of gt AHE fr7|d ez skt 71HE &9 AdM=
ARHo g ofeg]z] =R 2eE 3 Ps}% oA sty W
ol AelA ATt STEAM ofgelx] 2292 W‘l o] MES ohf e meode) |, zo] 4
T [¢] -
A, TR AEA], 7| BE 2ol AR BEE A A4 27 1 o] v Sof tigh 983t ARE Ael,
o] oo ZBYL(FFR oz} B8k}, 1EHY = -~ -
Azl - o :i no e o Y A ok A] Z2a3e 2-%(coordinating)3f
0(1_ o Uﬂﬂ'—i—l——-’]o__(f )i ;[—LTO]'ME]— __EH O]O-]k] _,_]_9_ 7‘%1]‘9]_ Z—”H]' /\]“GM] EHB_]' Xéi‘%‘ Xﬂ%’—ﬁ}E
A7) RO dtzlo] Mok sk 2D 2 2okl = gael
- 21w - = [ IV Sugl B}
A a7, @ A T, @ STEAM opelA] 2273 A o] Aol ket STEAM okg-)x] Taagel] tjat 1f
A 2 AE @ Ropd AzdA % HEY, O A ER)

Ejoto] /HEEL, 227 WE GXWE sk 4

& EI9= A= Table 19+ At 1770 B7F 502 74
o] 9l q{g E}r:}E mgg 4.06-4. 23(5z4 um)oﬂ By

v O 73lo] 0o A Wl 2] Bl ol AlS S g0
ord Elge A= —4 —vJ }73‘4@5“”3 EXH—J —.—34%
= o z‘zﬁ 348 £ @ e i 182 o1 3 5y
ZOMWM(“”” * _ _
y Hig ECTOOar-
A ﬁ @ w"ol Zhi?ﬂ Uﬂﬂé 2 9& ﬂﬂ ﬂy_ @ ﬂ%ﬂ F3to
% SPRE0] ofafid 4= Q= SHlEAL 4R ARE ARtk A 2
2 e UE ZRa3e £ - RSkl
Fig. 1 The front covers of the program books ZF =230 &L off ‘7F~aFe}t Atk
Table 1 Result of the STEAM content validities
T 24 Feo53et kst A3 W FERY A ge
STEAM & B2 SoHIA %A 3.83 3.97 1.21 4.02
Y Zo| 27 £.30 4.23 4.32 4.32
STEAM - /i AR 917 3.99 3.89 4.12 4.09
3+ Apag ujof 4.02 3.08 4.32 3.98
]_ - -
P A3 AA] 4.32 4.23 4.39 4.54
Az e §3 4.02 441 4.23 4.23
S FA 4.23 4,09 1.21 411
ofojrjo} ¥ 343 3.98 4.32 3.87
oy A7) A 3.58 3.79 4.02 3.98
STEAM 38 | A < 3.92 3.87 4.01 3.76
gz | 4, 2% 34 402 401 121 143
sor Corat AR S 4.32 4.23 4.38 4.03
e 413 4.32 4.02 4.34
Hands-on 4.43 4.52 4.44 4.54
94 A &9 49 4.02 4.35 4.23 4.11
NEE =H 84 3.95 3.79 4.32 3.90
A7) #7t 4.32 4.38 4.21 4.02
et 4.05 4.12 4.23 4.13
40 FewgATF A18E A63, 2015



AU ASSTEAM) O] oFe]2] 227 7R 9 29 Al

7t EE2FasHEA: LotSat Sky High) L}, spetZsHEA: CNU AD|AEZ])

FooFast 7]E9 7|24 et &4 WS geela o2z AP sfshyet ATl dAlste] Skekgs &
vz, 2212] AL}l 7|24 U v o R Y] H|gy] HIE o] 83t Tokst AgS s}, o5 E3dto] ety
o 2AG AolH oz HAAG 4 QleF g}, Edt FuoF HoRol Agslel, AUsiel, Aoy 5 127 g &

58 AE7L] vhde F3f Tl 2 AAE gtelal Az o, shelgslate] oglo| ffste] Hi2A QIAE 4= ik
7JZ(career path)E 2Mgste] Al AR Ao =% 3 B4 24& FE5L A AYS B9l EAREAS
FEE B, 1} 53 Al EE 7|20, AFHIAE Ao ZN

Agx 2715 Al k=S it

Table 2 The profile of aerospace engineering outreach program

o HEY7], 270 Yejof Wl A 4= 9t

ye=g o TRAE ALS EF ko] vg)y| 2AL AAsk ARk 4= gtk

T35 11“1}9}4 s Sl e ATt Y] 993 ARE AAE AAT = gl
Aol #A oA LS Foto] UNke] vigy], 2As AR RN A sjdgs 7123, ZulE =2 4= Qlth
KR AL St MRS Lo, EAlO] didh =HOAE 71E 4 Yt
ApAL] Ao gk g peiel T 2R S wAskar, Ao digt suE 7P
v|)7)o] e, 2AY 9
P F3 71l A A

HlER 270 9 wjg)y] A7

A1), vl&

A} Al 718t vEla £ vlg A4

P F Ae Tl - eEasto] F4 Q1] gobiy]

uj3)7], 2219 e gopry|

et Aad Agkstal gge-Fast vgl Adsh]

A s ARt 24 gjetsh

Algk 2710) oJAste] Uike] uig)y], 22 AAE 1a)7)

FET58 AE7re $ Umte] wisyy], 2 A%l

Y0 fﬁ%%’—zr%ﬂ HE7tolA AEs B7F WL, ofd e Hesfof shex| m=w vl 24 Bos}]
YA EE E3F Ao A W =4 712)7]

s FTLFTHA ARE %“%‘ O}L ko] e 35k Fzoju A s

Z2 W
=g

fic

:__l‘

ox,

1t

<l

001’ IUIO
‘11 o}n‘[ ﬂ-‘[
o

=)

9&1]\

\l

e

i

oO

STEAM
A

Zl= 33 |vn

ABAA

EOeu N IE SERY

Y
ox
Y
2
o
.

Table 3 The profile of chemical engineering outreach program
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