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A wHA (Fact Finding), ¥4 ¥ (Problem Finding), o}e]tjoe] vk
(Idea Finding), 3122 W ZA(Soulution Finding), & (Acceptance
Finding)%] tAl 9AIZ Atstsitt. o] % Treffinger®t Isaksene =3
(1985), Feldhusen®} Treffinger X.3(1993), Treffinger, Isaksen}
Dorval®] X3 (2000), Puccio, Murdock® Mance® X3 (2005)°e] =¥
s B2 dAFAEd o8 AFAHoRE AT B ghth(Isaksen
& Treffinger, 2004; Treffinger & Isaksen, 2005).

<E I-1> 0¥ SPAEel Aets Fe)g FANE 233w

e ol X HAFHZA A
% H] % ﬁ] (Preparation Stage) 71?_ i}_% 7:ﬂ (Incuabation

Wallas o
(1926) stage)-21 & 7| (INumination stage)-H 5 &

(Verification stage)

>

Osborn 4 @A (Fact Finding)-¢Fe]t]o] %7 (Idea Finding)-
(1963) 3l A<t ¥4 (Solution Finding)

AFA @A (Fact Finding) -+ Al @7 (Problem Finding)-
ofoltjo] WA(Idea Finding)-a}Z2= 7 (Solution
Finding)-5=%8 (Acceptance Finding)

Osborn-Parnes
(Parns, 1967)

& W (Mess Finding)-#t& 27 (Data Finding) &
Treffinger & | Al 3tol(Problem  Finding)-¢}o] t] o] 1A (Idea
Isaksen(1985) | Finding)-+A] 7 (Solution Fiding)-4&<F 274
(Acceptance Finding)

A 2E-TA ] WaEs-TA FA-ofolr]o] B

L
L

Feldhusen
(1993) 5

ria

e

A g (Understanding the Challenge)-374 A4
(Constructing Opportunities) = A %}21l (Framing
Problems)-#t% M (Exploring Data)-&# 2<%
(Appraising Tasks)-¢}o]t]e] A4 (Generating Ideas)-

A s (Developing Solutions)-23 F7d ¢

Treffinger et
al.(2000)
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(Building Acceptance)

A3+ 7H(Assessing  the Situation)-H] A ¥ (Exploring

Puccio, the Vision)-=4 ™ & 3 (Formulating Challenges)-©}°]
Murdock & ] of Al (Exploring Ideas)-3f 2 ¢t HES
Mance(2005) (Formulating Solutions)-<=-&-¢F eF A (Exploring

Acceptance)-7A 8 4 5 3H(Formulating a Plan)

¢

9] o H}AFE HRbstal 2 oA e & i
2 AxAS 3 A2 ololyol® A yrhe HAolgtn &
4 ATH(Scott, Leritz, & Mumford, 2004). &% I3l 2 (Creative
Problem Solving) 2382 94 Atnade AAASR F23 WHE
< otu=E, Fe|Ady #ug g JoH BY T M g e
2 B7LE a1 v (Puccio, Firestein, Coyle, & Masucci, 2006; Treffinger
et al., 2000).

Generating

Ideas
Generaling
ldeas
B
'\
N
Understanding the \\
Challenge iy N\ ” )
s -\ reparing for
- Y Action
\ |
R
J b I l
) Apprasing 1
Tasks
) 'l\ Building
Exgdn;rmg ) / Acceplance
i Developing
Solutions
Framing PLANNING

YOUR APPROACH

I Probxlems

[28 [O-3] CPS 641t X3 (Treffinger et al., 2000)

CPSE &2 19531 Osborn®] CPSe] 771A ©@AIZE o]Fojx HES
A Al gk o] Osborn-Parnes(Parnes,  1967)9] 5EHA ny

il
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Feldhusen(1993)¢] %3, Treffinger, Isaksen®} Dorval®] X 3(2000) &
B AAEe oa Rexa HEo ghvh H2 JidE CPSe W
A 61 P 408 FAE8ae 6719 FAIAL AR o] FoH e
W, 4Y FALAE AA HYaA'et ‘HAHLA'ER Yot
(Treffinger, Isaksen, & Dorval, 2000). ‘@8] 24'= A4l Ax7F ‘24
848 O SAES AL dEste AS et H Ag'a
Aol ‘HAH A= ‘e o], ‘ololtyo] A, ‘WS T AE
o Al MY 84aE EIFSH(IH Y, ;Treffinger, Isaksen, & Dorval,
2000)([19 T1-3] #2).

e’ B bl fAIstd Al He] ‘HAH ei'st B
AAE =, o= By a4’ HEo AY'aiT CPSEFS
&gl oA gAY TS st A or S (H A, 1999). ‘HE

~

m

>~_m

]_

o

of AFrel= HA e Jﬂﬂé’iﬂr Aol AA e T A GATE 23
of it ‘Al A @AM E CPS B & AE3l7] ol Alel
e e, AFskaa sk A, HAle #dE Aoy Hg 55 v
G Sl FAEte] CPSEYE S ARE o ol s A S 443
ok HAle] HAAGAE CPSEHS AH&37] A AAS FAASE
A of A8 @A ofel ‘A 24

gstal Fysts =H @A on. ‘H
= ‘= o], ‘olojtjo] o] A, ‘AWHE A% FH]'Y N S8
7b e fofolr]o] AT @l folelr]o] e A
o SE A Ag aideE SlAAe s W g
WA E£3tET 18 ols dARY ¥ FAALd F
ZF dA ol = AR Abarel = A AbaLe] S 7EA] mHe] glo] ol& b
of ¥HA+= AFES Ao AEA, 2019, AA, 2010; Treffinger,
Isaksen, & Dorval, 2000).
o4 & CPS EY 2> vgd ofoltyol s AAstaL, 532 ool 9
Al sdts EEohe At HA ol WAbA ALaet A ALLE
HEE- 4 o0 52 AFEst= o] 8  EA o]t} (Treffinger, Isaksen, &

Dorval, 2000). £3] 9aba Alaie} 482 Alze] AeRe =Yt $3)



S’CPS(Smart Support System for Creative Porblem Solving)$}
eetel Fon BANE AY £7E B8
7 EAE AeHor ANy dF BF Y FPL AL Lk
€], 2014). S'CPS7F A g3t Abar =59 A4S
FPH4 Anz A gov, oed waH Am
w571 A AY =E2A BEJAEY, HIT, PMI,

S Abgo] 7M5EEE x| Deka 9k

Al Ak Aparst
ok A ALE

2
& 9tk SCPSE A&

— =

.

W

Kim S0 Hyun (shkimD422)

Tteml. HU(DA FLUE N A RDE SANAL

(22 T WRE G 0l LEkEE 3Usg Mo ym

W GRM Yol BAE 2 - OSLA

BU0| BNA Rl AT

B0 BRI Hee BT

7 YRR Yol HEE - Ay -Doew

rse - B N9 ARG

7 eeE: PR AU WA N

W - Eav

e - g

47 (Unteld)

ANA (mind12%ks)

femi. FHOOA FAUS28 NFGE AASAR

STH010 LIERKE PINES HRNO HBHE

(2% T1-4] S’CPSell A9 s 3 25(d AL 9], 2014)
2. ATY ALAY 2TES ] W&
A A%E Ands 2zEdo] ng
D AFY Ande AT FHLE
AF8  AbaE(Computational Thinking)2 19830 thel  Saymour
~ 9y -
A= 8t



o]

%ol = ge =9 3 o]
2000 el 5] Wingol o8] BAow el HAY. Winge
9 Aol = 9
22

1_.

A w99 gA4olgtal 2 Bundy(2007)9F AbarE ] sfeitpglom 2
Kramer(2007)¢] A7olM%= HFE Atass shue] Aol 58 o= A
dzstal Sl

o] % 20091 NRC(National Research Counci)® F:== X3 =
FolM HFE Abargel el veFet stabse Ho] ofFolxlon, =
old AeolE AstH oy <& O-2>3% 2oz, A4, oldE,
2012; w9, 2015; NRC, 2010).

54} 49
Lee, P. | 2449 482 A8 Aol WAUZ B A7
Aol 24e RFu, Aoz sy dd aYe
Wulf, B. s e -
F48 e A

HFE A 715 A2"lS Agste] AAS WERstehal,
AD . A=A AAE FAsteta, 1Y g AA s HAFHA] 9
ramson, D. ) B}
H=Z Fdsta, a9 34gS F3 dAst A35S #e
s A
W P s W gl FHF PAEL 2
Sussman, G. :
4
Az7kol MG wruva, HAE Atasta, fxd 2dS
Fox, E. w1
ses 945
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)
a
i
=
rlr
S,
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1o
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ol
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A
AEshe FAs H4E T nEold E RdS HFEHIF ol
AT ZraY dojm FHste] ARG S daeFst skl AlEH el
e AAehes AS 23 E, J85, A2, AHY, 2016; Wing,

2006; Wing, 2008)

Barre} Stephenson(2011)2 AFHE Al2g S K-12 &340 =
k7] fsl HE" Aol FAHALAE IR AASASH(HE
2016), ISTE & CSTA(2011)& Barr 9Q201DAFZ2E EUZ HAFH
Abare] A Ad 3 sH o2 28 F~F(data collection), AF&5 4 (data
analysis), A5 ¥ d(data representation), = A &3l (problem
decomposition), F73}(abstraction), €185 2 A (algorithm &
procedures), A% 3}(automation), A & ¥ o] A (simulation), ¥ =3}
(parallelization)®] % 97}F# F8 /Wdoe=w JFE3T. ISTES
CSTA01D A A G AFE A= e 97k+] F8 7id3 Aefshd
obg) <x Tm-3>¢ #th

M % <]
A A9 olalet £ EdE EAE A
(data collection) Y&l Ag Fov
AR A THE Az TAd FoIX ARE A F
(data analysis) Folal =4317]
G| =Ae &S A adg=, AE, 2, 3" F
(data representation) o7 783}

w A &2l

(problem decomposition) | 7]

43} A ERAEE Fo]7] s 712 T2 Jde
(abstraction) Aols AA3}Y

duglE 2 Axaf Ag7tA o] wAE dsty] 23 FAS TA1F
(algorithm & GAZ E3 57
_ 27 _
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A= A Al (data representation) TZ38}
A& 3l (problem decompositoin) B3
Rl
st
(abstraction) =2
A o] 7 Z(control i
structure) T
2
duE 2 | quez g g |
A Z}(algorithm (algorithm and RATAE Ry
and procedures) procedures)
A 2d
o} 2l
A}5 3} (automation)
4
W & 3} (parallelization) 2
A9 2 A5 ®
2 %= 3} (testing and s} A B2 o] A
verification) A& ol A
(simulation)
Al &g ol A
(simulation) A dk s}

o= F & #H o2 MIT Creative Computingol| A& ZZ 187
aAHFE ALEE AFE ALY Concept, #3178 Akl
Practice, 758 AFiL¥ Perspectived] A 7FA 9oz vFro <F I
5> o] AFH AlaHEHe FAHRAE AASHEL AT (Brennan &

Resnick, 2012).

_29_



<3 TI-5> MIT Creative Cumputing ol A% #HFE A"
T4 & 2 (Brennan & Resnick, 2012)
B HFE Al FA84
HIFE Alar™
Al dHE oWl e WE e 271, AR dlolH
Concept
AT A Ay vbE g A"y oA, QARSI AT, F3st
Practice o} RE3}
AFE A
4 A ZA7, Ads7], A¥al|

Perspective

T3 @9 computing Il A AAstE HFHE AFLHO 74 8
~E Concepts®} Approaches 7 7H#] 9902 FHE3te [19 IT-5]¢9
2ol Ak tHComputing at  School/Barefoot Computing, 2016).
Concepts G AFollA = =g, dagF, &3, Hd, F43, HF719 6714
T Qe aT} —Lﬂﬂﬂﬂl Approaches 992 ®HAH, Zxst7], v,
7F E3FE T o] ol

A7), @] 5 5744 FAHLA %5
AmEe T LiE GGG AT% L SAETG A4 e B

s oz AT Yk,

&g;refoot
Computing

COMPUTING AT SCHOOL

Logic
predicting & analysing

The Computational Thinker:
Concepts & Approaches

Algorithms

making steps & niles

i

Decomposition

Creating
desianing & making

breaking down into parts

i

Patterns
spotting & using similarities

=

et | o
o E=]
= g
S -
o =
3

Abstraction
removing unnecessary.

Collaborating
working together

detail

ot

Evaluation
making judgement www.barefootcas.org.uk
& Gromn copyright 2014 (GGL)

[Z2¥ [ -5] Barefoot Computing 149 HFEH Atusy FALA
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ITUoA el AZEY O W& 20159 M w3l wel 20184
FEH Z2-F-asstaeld &gEa gtk wEH(2015a)0 A TEEE 4
Edo] ug £ AHAAE stagit AZES Y WK JdANES F
Aetal, @ ICTEE 1S Hol 2ZEZ =L AFe 7HXE
FEote HFE Alng S Z2E AdAE G E S 2ZEY W
S0l Bxg AANSFATHALT, 2017). 2ZEY o wSHA] Fa |
A AL <3 O-6>3 7ok

<E O-6> 2015 A4 &4 2 /A Ag
(LI, 2015a; AA% 9], 2015)
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A ZH(Making
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Implemetation and - g Ads7|(aAt s 52k )
Evaluation D P AA (¢ AZEF ] 2 PPT)

A7/ = ]
- S AR ERAYANN A 5

&3 2ol AR ANG 7 BANA B8 AsES A

HA 2 (2015) FoHFE wrdERds ol 7HA @A
St A FE S wAE sAs ] A7 ARl HEY, £33
AW FeHow FAE H4T F v 2ZEE A&
It Aol wse) Hxe FoH wAsdg s gAY
o TAE sdsr] 913 "yl THE 120, B okehel
df Bk W Aloks ZHAl sked Qliel Ama dAde] 7)ol d
T AZEY AFES AA stae] A&

([ m-8] 3a1).

| 4#1: el #2: 22| #4:

SEHl ERERE EECE

sETE0] Bas| staFE0| sraRE0| HE, staxS0| 150
3 pEsa,  Jjeido= peigo axs, Hos Mmse
ABBE 20| 9t o] o= SEHEKEN 2 MALS D duss
OfLF CIRES  mES0| HOjoh=S NztETle) 3182 ML,
H=tate o] FEES = oA
HOSLES 7|22 HOSLES 7|3/ 2
HEeick HEEi

(17 T-8] FelxF8 e e (Havard Graduate
School of Education, 2014)
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g A P mae Aden v zEeE Asig mue
U-M-C(Use-Modify-Create) 222, o] E= &&= AdT & 54,
S F HeS AA HFHoZ HlE AS EUE AEZER AEES U
= Rdott, 253w 1dhdg wde D-D-C(Discovery—Design-
Create) ol 3 W2 Ao EA3t, WA & AFE 5
3t= Discovery WA, F WAZ HFH Al YAIF Design
ThinkingS F33F+= Design @A, npX|Et o2 & A& EUY=Z A=
& dtEES Adeta, HF"d §d8ks Create BAZ 7A€ 59
A ol Ede D-C-C(Design-Computing-Convergence) =@ &2 A
£ YAdsla dZFYa= HHFHY, EPL AFHE, Ix4 #AHFY 59 &
52 o AFAoR §@as Aol Aol
<3 O-10> 9 HAFE wgds =Y
2 o A &5
Use - o] E: &§
> &)} 3l i - 2= 3R}
U-M-C =l R S Modify 4, & B
A o o
- AL EdE A=
Create ]
& AEE TS
- =REAA])
Discovery - A
- AFE &8
e -Computational
' =S ol
e . L »
D-D-C ®¢ Sehg Design Thinking T =<1
- Design Thinking
- e s EUE A=
Create = A= E AL
- AFEY Y
Design - gApel
D-C-C =& | A o4 - AZTgas PFY
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Convergence | - &%
3. %94 EANAL A8 AFT Aug Aw wa-
AZESFH 79 2

7} g%e Aok $HAALG ] 54

1) §%9 9uls 57

M Aoz A ALgl o] Al EAE dAs] of A A
WA EoF F AA s=ret A e T3 ShEol HAE o] FaL
ATHA 4, 2012). &l gt 7ida dof= SApntty vefattt. 55
o] 7hd& &3 (convergence), &% (integration), &4 (consilience) 714
=% T flo] AREHE AT By, obew, 2012 HgeE, £
45, AT, T4, 187, 2014; ol A7, 2017, 445, 2013)

e Oe TR Ao] Hokd Mz o] gl stuE §Hetel A
Av 28 g =2 ad 92 god F Jdvh§F” in FHET
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SH71EH-(201D) o= FoH AAE SASH] 5 AR FAow
A M-S (STEAM) LSS Aldatrt &tk STEAMS #3t
(Science), 7] (Technology), & % (Engineering), <14l (Arts), 3%
(Math)¢] = A2 zatel folm. wazre] E3A gL ol

= H
e A2E w8 Solth( S ey &5 2011).
>

do

oo

X
il

< §¥He=z JtEAuA ste FHUFOEZA STS(Science,
Technology, Social studies)x %, MST(Mathematics, Science,
Technology)x o] AL, 214 7]9+= STEM(Science, Technology,
Engineering, Mathematics)l5o] A& %A}, STSHHL Ziman(1980)
o] A& &ol& Ab&sta 1980d ) THHF-E A AR w5 o] dshE g

%‘
FoE B g drk(H G A, 2019 A4, 2012). 1997 W=
] 5

£ 5207 FuoA 72 #HE Ygo] AT FHHol uf
Atk vlgo] A7jgol wep 3ehA XV—‘, ool 7o Wy A3 A
TAE THALRE FEAR LA S asolti(AH XS, 2012). MST
> 8, 33 7w Al wHE e wFoln, FE J|Euy
Mo F3

& F usHdE Fote] 74, 3o 't gste] dAE MST
o wFe] iFom MAAsa AL FAA Ao 3, 743t T
= wao] WEE IFE S AASATHAE Y, 2015). STEMu &2
MST xS0 %la(Engmeermg)E E'h?_ 5ot} Sanders(2009)+=

H
e $o WEe FHOE @ FUH woln

K
i
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STZIEM =

s M: Science & Technology
A gﬂ?work Eni;:,,:": n: m
for Teaching Across / all ?Md in i

mistry

3 v=re] Yakman(2008)2 &AW (STEAM)S TAAS=
gelsl7] 9lal STEAM =#g [29 T-1013 2o Ay
Yakman< STEMol| ArtsE F7} 3}9 Science, Technology,
Engineering, Arts, Mathematics®] ©Al 71X &% & 959 &
4 FxHE A9 WEGH Rde wAHn oF FHAALE
(STEAM)©] 2} ™™ s} vt
SH A AL (STEAM) STEMo] Artoll sl gsl= olEd o] 71
‘ i

Ho] n&sE FHE, s 2011d w838y &5 gl A
S0z YAt §FAALE(STEAM)S 542 st 7ho] zol=

o]l Aok e A, 2012). & H A AR S (STEAM)Ol &l 2015
N WSHA Z2AAE gl WSS Z3 7|20 et WA o
]

= 3o
2015b)ol 2 B ovl, Hey IR0z §3 WsS

KN o
=1 = = AN
th g, oA #HEste] FUFE Arte] St ole YA o R d<=
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Bopo] @Al woHon), AFFS TFF ArtsE Sl )4 3ol
Sl §8E Amsol Gk Fgol AV HD A=, AEE,

2012; &334 9 2014). i ¥y E ¥IFoZH STEAM &2 Al
b Add A (H A, 2017)

SFAA NS (STEAM) thFst Fofe] g4 WeS oy A
(Creative Design)®} 77424 Ad (Emotional Touch)o. & 743 3Fo 2 4
a7 HEE thde foke] 34 A, HA, A
o ol & ®o] FYH ol FFALoE FAE MAY F U &
2% (STEAM Literacy)S 2zt& AAS A= Aolth(Mg ¢,
2012).

ol g FHJANNF(STEAM)S] w5 Z2I3 7S 9a b=}
S A (2012) N M = A, o AA, A AR s =
AZ AASFAT. B AN ARG FAE ALY FAR QAT
T UEE 575 Foste A2 Adz2Ye s8¢ AW &

At o)A A= AA i L
7he AP o R A A 93 EA4 A Y XS 54
< }

A AP shere

=

=

=] ’
o B, Mz =d84a ¥ A7 #H7F S xdgMmEs 9,
3

A AA, #AEA AR Al THAE xSt
(Convergence), &2 A (Creativity), A4 % (Communication), B
(Caring)’'®] 9#< 7|2% 4C-STEAMS Agtstdth. STEAML &2
54 5 W8 &5 ud 3 T i Aew, STEAML S0 A

H
o Awsty 540/l wrk Bgw Pl =A%: gom (P,

3
g4 F83e AAstAT STEAMI &S E3f olF

=2, g9
Al Aol 4C T vl ‘IS STEAM &3 A2 o3 H
STEAM §3A2] A4 2 &8 28 52 STEAM 29 W3 x4
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Aol M= Al

(¥ O-11]
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(N Fa 9], 2012, p.68)

[2¥] TI-11] STEAM o5

B

2 o] Folx

A=A o
= =1

77+ Al
B, S-$- 2015; e, 2008; &<k 2017, o]4o], :EfH,

2011; Stohlmann, Moore, & Roehrig, 2012).

A

Rk ¢

o)

3

2012; ©]

I STEM, STEAM

s

71 4

—~
fite)

o

_47_



£ F Qe e 2Ye Awedon, an 3 Ee A 92
2EEA, BA, 2A)G ool UgHE FE(LETIZAEDE, FA
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SPmENE §5
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TH
Technology 25 Engineering
A4 7_“
(=H) } e
2 \E o
=MoliZ €5 o|zatdA 2=

Mathematics

[1¥ I-12] STEM &3

Lo

WS TR Ui 2P (E0Y, 2008)

aZan w i e [ msam am || i|sTEM 28E=20 wit
stal, mAF 2 I 3
DS}, Aeie
. ﬂé:;'a ! 2Suxd £Z STEM NSZ 2
1 NESE ME =
= =] ;
ZaAE NeA
nEstw TEEA 2
STEM ZR == e| MY WE o8t
Efigs MY I
3 | meus sz |
oA He
i =5l l 4
ST™ _E_S_?E]_M%‘;"{%EE:J% iﬂ% Web iagram A l
¥
SoiAE AEA [ saus =3 |
nSEHhD MeRd s i
L 24
| sus=z s |
AR A2 3
a5 STEM IS =z 19
STEM WHZ=Z=27188| LH,S___I.LJ-)E;Q?EI Epad
PEIH MH EH £F

t 1

&2E =4 STEM K223 3
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WASHOIDE 714, ¥ m&elAe BF T4 STEM Zz1g A
A wge Agstdth(ay n-13] F1). o] BFe AEHon Fulw
A, A, AARAR o FoA 9
g, Bel w9 %E 440 Aedel AR Geuse $47

o AAstn I W& ddE Sx7F GaA= Aol SAo|Hh
[e) [e) >
hl =

T3 STEAM S Zzaae AAHo=z /MEstr] & A
(2011 %Z=Z8we STEAM <SS 93 49 7 Aus 93
PDIE da R3S APt ol &4 (Preparation), 70

(Development), 4! @ (Implementation), ¥ 7}HEvaluation)®] 4¢HA %
t}. PDIE 238 ADDIE 289 dAdS ZFolu AAHATS Ha w3y o
2, 53 2t @AdR Q5 FogA uKS AxsAch(1d O-14

FaLl).

P(&H]) = D) = 1048l = E(#H7}H)
H ._—_‘_— H H + H His ,‘
T B8 FFA MWSTEAM [2STEAM £
a4 § FR = )| g gr:
3 3 =4 "iil% 3
@ISTEAM 'Riﬁ*ﬂﬂ TSTEAM
N e R e sEdd|; % : HECRES. AU R B |
3 : 3 H : : : ’ :
Do = A @7 vkgh A3 WSTEAM
ik ZEgast Zeay g
_' E "' f H H H E
DRI HO® =+ o W &}
84 ol
' : 4 :
HIOES R E: 2o
T3
%
1STEAM
2
244 H :
i [ E— : ; :
T T T 1T
2 9 A

(29 I-14] STEAMu S Zz 78 /fas 9%
PDIER & (A 214, 2012)
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sk Wells(2015)= §%%4 STEM 1SS $3% PIRPOSAL 23 &
Mdstdoh((2d T-15] #a1). PIRPOSAL =32 &4 2<l(Problem
identification), o}e]t]o] A A (Ideation), <17 (Research), 7}s3F 3 ZH7]
(Potential  solutions), & % 3H(Optimization), a1 Z2<¢t 37} (Solution
evaluation), t]<t(Alterations), 85572 I (Learning outcomes)®] 871 8.4
2 o]Fojx At} E3] 4 T AEF7](Questioning)S Z} WA wich
gFte] ik Abarel FHA ALLE FE 9SS sk Zlo] 5Ao

o,

(Need, Define, Formulate)

|

Questioning

[ Problem Identification ]

[ Learned Outcomes

(Process, lterations, Formulate)

Alterations
(Identify, Redesign, Retest)

Solution Evaluation
(Test, Analyze, Interpret)

Ideation
Criteria, Brainstorm, Generate)

\
/

Potential Solutions
(Analyze, Visualize, Select)

Research
(Explore, Investigate, Examine)

Optimization
(Expariment, Revisit, Construct)

[1¥ [O-15] PIRPOSAL =3 (Wells, 2015)

ol e AIgdATss T HdS W, FFIALF(STEAM)= ¢

o, AAARe BAE AN, GEE A
A Ste BES AxHn dut A2 ¢ 5 Ak 53 $FAANLS
(STEAM)S ¢ 252 A8 Gl ot §3 2A: 235
%A, e £E, Fr9 o BAL ne@ FHe TAE AN 2
27k glom, sldcte] tgsil EASE MFRH FAS ALY 2
2ol ST 49, 2017)
% §HAAILF(STEAM)S] m5HAE 429l mafe] ofo]r]o] =
Faom T o) olge mwah WEe fU1HoR BEeL, Ase] A
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A7) Eeie B As s A dF AT A AZE o]}
o], o], vl & #HI o] vgI A5S FHIF wFOE-T,
2016; o3l dsiv], 2013)% HaE Ak o7, &3] 24 (2014)2 =,
Abs], et #eh Ay wte] gdS §3ete]l S AAUS(STEAM)
22 08e NS, ol el sed BHEE Y sy mz ol
Al TAAQA AaE gelskth
A AR, Ak, WA, $71742014) 2 25 A eR &
59 39 HAZEOQl AAYAE AHES AFE ALY 7Rk 39
AALL(STEAM) FHEFA  CT-STEAM ¢ RIS JfEstx
CT-STEAM X23¥S 7bio=z wg Zzaas AAsgvi(ad I
-16] #ka1).
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v v v
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