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STEAMT} Z3ta.g
(STEAM and Engineering Education)

2o /104 3000970) a3} slazetulol AT AHIFEY APl H Az
orha meolth B8 I o] WEL TS AEHA olg A £PE wEYen AwA|,
$el, AUE 52 AASHE 5 A84 7129 ofnuUstn Bel £9e et 20
Aol 2ok A4 2 2o} BEE AnsHer] F5HEngineering S AHESATH

THole B AdZ FdS FAALH, TA F7ldde 7lezed el 4HH%e
U 2oiaeh2 ofF] e Er] Aotk E3t 1Y AE, sof, HE 2, &9
o dig Kol ofFolf e, of Aldjef qlAyof(engineen) T o] A5 AHEE AT,

ofe]] A

<o Foh 1841710 eAEGlen], A ERStuofA of FH(military engineers)S
WEsEett o] AZI7AA] FEt Zledt Ao B2 mte] oES Zlo] ol 2pAl9 A
A g HGatal itk Alolch g 194]7] MRHRo)= n7E A Yof(civil engineer)
7b 7128 FAE A Y of (military engineer)ol] BItiE= g oz AW O, dRFoA 9 7
b S Az, Gl RS wobd A4& FA 12l 19417] FF o
Fol Soleba] Heha THat AP w8 FaAo] x| AlFskglt

A 22k AR ol 35 ool TEH AL $43HE HFo] AFOw, o Hopg

8}3He (engineering science)o]2til HE2A E itk uwEhy oLbdo:=
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(engineering science)¥} 3-8Hd A (engineering design)Z FE3}3L Qoh(o]F-9, AHA, ol

3, e, TE9A, 2009).

2. 239 oY 43

S8H(T &, Engineering)®] &3+ ‘engine’y} ‘ingenious’® ‘A2l = L1l FUdE )
ingenerareolth, 2719 o] A} engine'e “HHSITPE olulgirh melk ALE
(engine) & FA7IUVER), FAGH, TAS G 2L AN, ol A5E T
AFE2 AR Yo (engineer) E+= ARS8 H(military engineer)%ol‘ﬂl‘/} ol¢} &
£2 gamigon, of5e
3
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2 glop

SO EZRO AT} 7|4S FRE, B2 ArE( ki), ot
A ZEa UAA Eol e o ZEAYf FAbel HERTHE YL, 2011). T
SHITE) A (T2 AR, 713, H4, 4, 715, 39 59 S& 7ML SlaL sHE)

o, SRSkt PRAG 5o S 7RAAL Qo whebA Feke ehbel SEolof et

Faol g S - 9o B AW, AT, A AW HSH (& D3 P
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o X
U] 9Pl AT A7 38 A 2 B A4 sl A, | nFBAALTAES
Azt A P& FAHLE o sk Wile Zolle 2o (ABET, 1997)
A\ 3}ol| A1) A A (Design under constraint) Wulf(1998)
TS ERBA 5] 99 AT ejek B A AN | SRR
S (ABEEK, 2005)
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B 728 A B, 39 92 seond 5
T N oz s
J Be SAT 08 24 ol o159 AT A0 4
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nE AR My T 99
E(Engineenng Council ~ for
Professional Development  in
the United State)(717]4%, ©]
z]—v 2006 zHo]Q_

Husm AT} 7148 So aga A7k A4 S 25 Yste] 71
A HHeR A ARt 8dke 2AIE Edte S8 o

o] A3(2007)

E%9(2008)

xw Efz XHF:% 248 o a0l ¢ 4 1oH2009)
Zo| Wbt ZapsrmoRA BA '8H€94 430
29 O, 714, AN TS AAHOR AL T j(jj o EEeidAr

59| olok Slal 13}

EO U]—EL 7_]

U, AH, £7E B} A2 AF, =7

97| IFAFA (2011)

A
AAZYE Q7tolA] o]elo] HwE HHog Hy| 9 et -8t
ﬂ%} LA ol9fo] Heg F7) Sl etk -8 HelEUs AHOLD
71t 9t 3] g EfE 39, o, ded 59 EE 2ok
o, S8Eo] A7t 4 Hoh aszo|n WEAYA WA= BAl | AIW012)

u]=+9] National Academy of Engineeringoﬂ/ﬂé

Education? 2= oA K-12 2SS ot 4 %’—3_, M
Concepts, Skills, Dispositions for K-12 Education)& 3
o] =3

TEEE I 08 5
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€ 0131 ATE EAske] (& 2)¢F

2010 'Standards for K-12 Engineering

A2 (Core Engineering
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(% 2) K-12 282 2%t &Y 38 74, 715,

MZI

o=
Childress | Childress
S Hacker et | Custer et N,?\IERgnd %SME(E and and Sneider |Koehler er
al. (2009) | al. (2009) (2009’) (2008) Sanders | Rhodes | (2006) |al. (2005)
(2007) (2008) A
TIHA e
20 | aaa . _ = x| 28T
ored | gno | EEL paem | LRV | eam |\ TE2P) newy
EJY = e PEE
A €
A J N V v N Y N N 8
13}, 48t
Jl&ne N Y N N V N 6
pa|
38} 5
A3 y v N V N 5
Mt =7 N N N N N 5
ONAE v v S R\ v 5
HA/
HAX N N N N 4
A
rl== J N N N
Z|x3} N V N N
24 v v \ J
e y . y 3
ol v v v 3
71&04
cHt
A3 V V N 3
A
i V N 2
=
AZs J 3
A3 v v
A2t} N N
7189
08, &z, v v 2
ot
A, y N
=efst V N
A, A, 71543, AABAAN, A&7 A, &8, §84, Ag Adgozre Fst ofs], &) 1
olgroll Wig o)), AE A Y&, A 2F, Yy, dEF9

Z3 1 NAE(2010b)
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K-12 3ot g =2 A7 WS Aolstglod, 8/ B =ws 85171 (doing
design) = ‘A7 o|df(understanding design) & &8t A £Q 7l (big idea) 02 22135}
th oA FYsHA HRoA AAFE A Ee 7ol FeE 3t Tle, 5 Afold
A A|3}7] (Making connections between engineering and science, technology, and mathematics)
7t 8709 = FolA 6709 =wt w& BRlo] ek ARkE/A| Fconstraints) = 57 9]
oA A des FREL, EI ST =ZollA Fotat AHElS] A (relationship
between engineering and society) ©|3]7} FQ3lttal st oH, 57O E=REA ‘YAAE
(communication)& A4 7|5 ox2 BTt 4709 =ZolA A A, AAZAL(systems &
system thinking) 7} 83 79 E= 7528 ZRIstert. 2 HSHoptimization)’, HET
(modeling)’, ‘%A (analysis)'o] &8t AAo|A FQ3t Py} ALGO R 47[19] =FoA EolE

QITHNAE, 2010b).

52
rlo
re
-
>

=0] 53, e}, 71s Aoy 54 52 ol&ste o|Ete] #AE UEH
o}, [2% 112 Engineering is Elementaryoj| ] T8}, 33h 7|&0] of® Zo]7} Qlal ofEA A
=

A=A o dis vebd ol

Science

Technologies
the products and
processes crealed
by engineers

Scientists
Investigate the
natural world

Society
+ Values
» Meads
* Environment
= Economy

Scientific :
Knowledge

what scientists

Engineers
Create the
designed warld




(B 3) B, B, 7159
78 g

R PERE
R LCEEE R

_Tl_|-%|' 0%
T e T QAL o2 Al8E £ 918
o B ANS el 99 FoHY =78 AR,
o AR 2 A7)
s * AEA ALY URE oja HEd 3 _
SE e Foln Agn AN A4 ANS 2 AL BAoR §,
B 3 A IS olgslel ABI 71&S A
+ pstonsE AFuE N4, Aagl 3, dTEe g7
e+ Bay a5E s Sis) ke o3 tseld A9 BE s
« 719 dEs a8, A, AEEY 29 A5 Y 5ol A

AAAGA olefat Hopge AR 7195 Adsel gt HAEL 150 dA7E 99
FoA5o] whEoll 7149 ABTT uE FeES £ 150 RET 7149 47
S 98 o] 98 BeAEel e A4S olgwt e %ih g5 BE 2 4
4 43 o)A Fekah Futo] & Ae AFAT Qg A, &7, BASES FeAL
Role AHoRIEAS Bl ol BAZ Ao SHoel EH?SP BEe AR
oh R T Bl 714 AEEES ASl] 4% 33 Azt Baks wshiit

(http://www.mos.org/eie/science_engineering.php).

The Relationships Among Science, Engineering, and Technology

Science seeks Engineers use
to understand scientific

the natural discoveries to
world, and often ‘ design products
needs new tools and processes
to help discover that meet

the answers. l‘ society’s needs.

Technologies (products and processes) are the
result of engineered designs. They are created by
technicians to solve societal needs and wants.

(a3 2) atst 28t 7|1% 7t9| BA|(Massachusetts Science and
technology&engineering curriculum framework. 2006)
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Zope} Telae] elgre Hlamele] By ok mel Pt vj3 THLSAZUE T
SIALE ‘A professional who was a knowledge of advanced mathematics natural sciences
gained by higher education, experience, and practice and is devoted primarily to the creation

of new technology for the benefit of humanity"2}3 % 9]} % T,
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Zaixt afstxt
TR TR FtE B
A PETENT B A4 H5S A
o BAE B EE AHE e 27 AN A, 49 e AEe 27
AM B A8UL BEE HZ g4+ AUS YOR ¥ §IE BHOE suE
o A% AR EE WH AU Ak T A BAVL EE 98
A3 ohlslor .
AR ZAE A4S B4 AR 483l A ¢ AR ZHE AAZ AN 428 A4S
Fa US4 7lea, BEAY Ael YAg
¢ A4S 3 A BAo| o - FEE, AL
9, A% 9 AulAS S 712 Aa7t 8,

P scientisn = FHAA WASHE A4 Bl it AARAE AT BER Aot
s Hze ANS GPE o et 2 A T g2 AT 95 g

Yo Ay Aol FRH HFE it Hl% wﬂw eg A7

2o BEEE ALHE d BoiUt B4s BUAE TEHL U g %s}u}
B ARyl el £ o oldlsy] el dTsis Awe weln, Tue Bek

Sabengineent HAT A9 AR B3 491, AAust e BeHY A4S BA
o

=
I A, Ji*ﬂ T Y E% Jﬁoﬂ

A 7t % XIQP -TLZ ZEAAE AASL S
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=S A
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gtk mepd et 0 71 Bobldl du vAR M gzl g 71 Rl
FASH: AYERG 297t | 2 o] &l

JE WE [ J|&, 29, ojaoM Hetes STEAM | 125



< H5o| AR et dAf= ¥k (19 317 o] 355t
A 7 (Engineering Design) & L&} Qth(0] 3L 9], 2009).

st
[=)
M
=

Al

ste A
= 744

safste] FetuSagE BAsH] Ao FeusgdgAel o) olsizt Zastch ¥3t
IS0 ZA = S35t S0 =Y(ABEEK: Accreditation Board for Engineering Education of

Korea)oll Al [ 49} 2 Aoz st a9 ¥y uss %’41 WS Z2IHY
=
=

o,

A 229 Fomsd SH4S Am QA dT der %%TﬂﬂiHWashington

2012¢ 10€971A] & 9570 theh 6097 ZZ2 o] ol=S
HPOPE}, 21M7] 1= FAO] XA 7L 7)Aol A 7FA A2y A A E= 33k Jof] ¢
ALEHY A AT Ao ti3t =842 dA Yol AA9 A4 T84 dEE da=

= A il
3}% Add s5& A4 4 doid aAgelst & 4 qlth. EMF(Engineers Mobility
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=)

engineering degree program)®] °1F& WHsh= Z|WE7|Y AR FuS9 ‘Substantial
Equivalency’S HA5E7] 938t ‘Mutual recognition’©. 2 1989 of] WO Foko|t} 1995 T3,
1999 opmejzhashat, 20059 Y&, 20009 A7kER, 20079 vkt vkt 20099
ZlofAlef, 20119 ¥7], 201230 2{Afore] Zhlom AR 157] 3 ¥=o] i W2t

[o

5o, selgh, o, sl se, ejkloh s 28go] St oS, 2012),

AB€aK

FFt28U3 8

= Ameedtation Boaed for Ingearerg -
Fhovarom of Lrara

AR, | Ay, LA,

ol2g| MM o Ldt oiE w720 oS 7| =0f 2% 20| H=2 YA S5u80| WHE &350
Zoja0] 4| 28t 8o S8i5l=2|o] ofso} 2ol jé ;;ﬂ"_é”;i;;m e [ i EeR S
ENHoZ Eolg) &0l 2% 1§ X2 380| 9IS 1§ T2 0| cfd A 23S A FIWEUHE
ZH|7 E|SISE E2%icH 7|20 FE= =29 olRE HZ5h2 ofof Cyet Apo| Hi@E - UTF 7(offict,

FEILZAZ7IZN0SKEC2009) A Fohag TEIAHo] (E 6 2L FHAUE =

getolop bR 7128 AASAT

(1) %8, 71293, 3R AN FHI1E6S $ET 5 e 5

Q) AR ofsfstn $4T 4 9t 58 9 AP ADIHL 4T 5 Y= 5
() AU ARZAS Wsho] A2H, 4 84, S AAT 2 Y= 5
() 33 BASE A, o2 BAS 2T 4 9t 5

(5) 33 AR DL 7%, P, BLES AT £ 9k 5

© 23 34 Ho) & TR B 29 5 9 5

() EIHOR HLES F 5 Gk 5

® BAEE DAL QN3 o]o] SFHOR Fofg £ gt 59

) B33 shActo] AAH, AA, BAH, ASIA Al oA GFS o5 4 U FY A4
(10) AR =5 it 712 A4

(1) M98 Aozt 224 Aglo] T QY

(12) AARS] ot olalo} FAHOZ T 4 Gk 7
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Science, Computer)+= 7|

%
B 5HoR o)4atES st vk

a4 T8p Z5Ha 35 Azt

E=E
Ol Ol =
= o= 1|2 min/e= 1| 2 minfi=3 1|2 min[i=3 72 e
ST E 3 SHEL 3 Set=EaE
A2 i -
o BEEE 3 BEHESF 3 HE 3 18
e o =
HME3H ZEHHH 3
E-dy 3
Do JEEaIE 3
JIEZECITEET| 1
MSC  2FE 3 17
&2 3
JIEECE2 3
JIEECIEaH2 1
EEE MM 2 BEt4EH 3 E e 3
MSC o5y e 14
HEbH 2 3| Btttz 3
OlcH & H &2 P Oi2H & H &Eha P OlcH &M &S5 P OlcH &2 M &7 P
OlcH& H &2 P OlcH&H &2 P OIHEH &EE P OIHEH &Es P
HYUEHEE 202y  JIHISEHY 3 HEAS P EY=E P
g5t 3 L ES 3 THERIO 3
/ety 3 T EE 3 25|28 3(1)
JHTNEE 3 JIHEEH 301) HILAALA] A2 3(1)
TITAZEHE 3 CNCIIE 2 &5 3 ML 2
= BREHEEINZEH 31y SEY 3 ERES 3
Z mm NHEEHES 2 =EFHZE 301) ZELH 3(1) 66
;Ioﬂ FHEs 3 FHEEIIROMEEH a2 EgdH 3(3) 15
- EEREER 3y THHE 2 Ay » szyzEs , 12
J17st 3 | SS9ty 3 EEXSHH 3(1)
=S89t 3(1) BEE 3 EEIFHIEA 3
s&5t 3 | AHBAREE 3 | FEEBs 3
HFEZLYAHE 3 SHIIHEH 301y MAEFE S 3
CAE 31y BEEISEM MHZE 3
REA AN 3(3)
HoHAM AL 3(3)
AHAEL| A B 3(3)

(28 5) 3uthst 7|ASeate| uRnY(EHstn, 2012)
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7t. &ststZ2(Engineering Science)

SRS 2L &S MEsts 7|28 o R AA7|E, 98, 1A H9g, A5t
A 2AED o] 23 e Fofo] st ou|gith(o] 49 9, 2009). FTShES FeAo] &
ShAgE ob2] HstAtEo] AGE Fol YhEo] WA 23t ol Y 52 FEtAtEo] AR A

AN
Q7S Fol A A4S wFOR HoH A4 wEof o

L}, 287 (Engineering Design)

FEAAL Baaime] A4S o $27l Baw sk AES AT B nberls
Aot} n=o FIuSFYoAE FTHEAE “Engineering design is the process of

devising a system, component, or process to meet desired needs. It is a decision making

process(after iterative), in which the

BEHM=, 2ad HA basic sciences, mathematics, engineering

sciences are applied to convert resources

optimally to meet a stated objective"2}il

=5l Aol g olsto}.

st AAY e okt (1Y G

oA Feke A, FAAEs A,

solztke AIZHAl Aol itk dAle
dxEo] weoAe AZRAEIR, 4
A= S& AAsH, F3H4 249 F

AMel ROz T FAEE A

rlr ‘51: o
rlo
i

o o
il
o,
-
é
2
-0,
N
Gl
Hu
e
rlot
in,

—i‘—-
289 AHg YL TR 44, 74,
(1% 6) BeAAL 7125 24 i
°r e o] AEE FevlEe gaeR B

H, 57 AATE, TV AR/AR, ARE FE719 25 2 1A B o] 2

ZloleH(e] - 9, 2009).
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o]=+9] NASA(National Aeronautics and Space Administration)@} Massachusetts3=(JIf) o] A &=
K-12 43049 F8-d A 3+ (Engineering Design Process)& [19 7], [ 81 o] e}
et

-
Step 1
Identify
the Need

1.
Problem 4 - or Problem a
8. = I Step 8
Identify ep.
Refine the Criteria and Redesign
besan Constraints

-
Step 2
Research
the Need
or Problem

A 3 Step 7 Step 3
Bulld a Brainstorm Communic Develop
Model or Possible ate the Possible
Prototype Solutions Solution Solution
Step & Step 4
6. 4 Test and Select the
Selectan Generate E"a::m Lot
Approach the Possible
e Solution Solution
5. Step 5
h Explore ? Construct a
Possibilities Prototype

Qg 7) 38 MA DH(NASA. 2012) (a2 16) Step of the Engineering Design
Process(Massachusetts, 2006)

NASAQUI)AIAE FHAATEE F SUAR Hegl®, T AR SAL eIt 2o
D #4) B3]

® 2713 YrP1E ]

® 7Hs3 2R g B AXEY 5]

@ oolt]e] 757]

® 7Hs4 B

GERCECRIELS

® B} AAE W57

44 5]

MassachusettsZ=(JI)) o 5| == Science and Technology/Engineering Curriculum Framework(2006)

of FEHEATEE oflef ol T 8HAR o] AASHAT
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O BAYG "a 3lel]
® EAYG e AT

- @A) 24 Ao} sAH 2]

S wE EAT QS Fo OE AE e
® 7Fsd San s

A L NP by

- gl o] A Zoju]

- 7H5E AN 24 YT 339 WeE ek

- e SN 2205 3 BY BrE]

)
&l'
i
2
>,
oot

g

% k]

- 27)9) aut gAle] Aol dnht & Ao g W
BRI L e
A4 A7)

- AF g Aol H mobd Hw wigrow A% AAks)

i

5H7]

ST} STEAMS] BAE EW AF7hA] s Ax o] 335he] A9f, ¥3t i&
Bl A7, FRLAZIET Bt A BEAAE] dBNo Bool A g
o 2 18H(Science), ~8HMathematics), 7|4 (Technology), ol&(Arts)?] A A& 7FZ3s}al ol&
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NAzke] §Re FasA TR ot B8 TS e, A&t w9 Uy BAE
AT Hz7he] v 2 QRS ujA T WA b gk Ao TEe Fska) /)4 A
sapgo] FRA L, Batdt 714S AR AN, BeHy A4S wolse] WMHL A7
o agna Fake Ao AAR WSOl 1ael EAH AAAAS 23 9= £F

ol shitolchol 4% 9], 2009).

o}
=)

Qcien ce
e

£ w =

Mathe- Enginee- | Technol-
vatics 4 \ring 4 ogy

FHAY S (STEAM) AFFF S A% 712D @=et oA, 2012) A of A
A

23} 2ol YAHDKGTEADT FSHIALR BAS Aot

ol MAL A RS MOE G Zolth AWTOIA FolAt BAL o2H
ANRoE AFsI7E 44 ek H%e] sSe] o= Mgl UgS W= AFHt o
2 AUY BAE weEd ol Sk IR SUAMLKGTEM) FUIA chopet
AR BAlG 3t FoH AAZ WEILE BANE Ho| Bobnh 1 WAL 4w
W wsf Rk ] A

Pepe et AR g ANSHE FRolth SHYS] 4Bl thate] I e
Bo oy Beke] wxe] £ HeAol Btk dE BW, HEE 9 sk, S

S

Vg A QA BRI, G o A7lE AYPAY 2 AT ol §2 B Aol

i
iu)

do
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Hh o] Foke ojFAEE Awol et siES 27| fIeh dAgoltt ofgA st H[H7
£ o HHEHA WS, oA sjof A2 ol o @ HolHE AR, T2 =2
Z A2 o wEstA shd oA dfoF SR A Folil 2ol A siEshs WY
& nRsls Aolt

3tgt(Science) VS. &8H(Engineering) |
21+ Century Skills,p93 (Bernie Trilling, Ch.;rles Fadal
m*g*a g : Why? ZoHa7ay: How Can We?
ZEZ(Question) 7| EHX|(Problem) 79|
EES E71 Aol 2 2HE Z7] Yo 2
ZE0 gt H7|(design), A"t
SN OIS prototype(or solution) =&
7HHe Y sl = Prototype : 505 H7t,
e Soiution - EA1 BelZA 49
HHUZELE M BH(LY) BN 52
HE0 itk FH(E2)S Ei =A%) T Yo =5
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