SAe 5§ £ 2019,22(2). F 49~78

PRILRE STEM 8 STEAM FEHVEE

85 21 M EABIEHRF A A SR B E S EE HA
¥ (2RD) A2 (Interdisciplinary Curriculum ) " F}E2 ~ Bl ~ T2 ~ #5122
( Science, Technology, Engineering, and Mathematics, f5f# STEM ) HV{E L5
BEUERTT - 1990 F£REBEE STEM 5 » K = FHAGHEMEEEER
B& 1% STEM JAZ » DML STEM Z& B EI - 25| ' STEM F|
STEAM | #5228 » 49 A2l (Arts) iy STEAM ZE ¥ EUR -

AIHRFESEE] STEM Bl STEAM U E M8 - DL o AT It — B <A
IR R R AR MR IREREAE U Z 21 - ATt
i B S B S HREEA R S R B Sl - (R ORI ] e STEM
Bl STEAM F(EHVHRE © HX > Bfi# STEAM ZERYH ~ /NG Rt > 7>
PrEERIZEEER © FER > Hffr STEAM (S HIEGHIRNEL R IARE @ Fi% - fErtT5e
FUREEHUE > SR EERaIpeas R » FRHIIREIRAHES) STEM B STEAM #EE
R E B R EH L -

[E#~ : STEM £5 - STEAM (& - FifGRIE - 5 (R <HiEsERE

TE&HR © BOLRRRASEHEE AR

WEEE © 54EES > e-mail: tangwl@mail.nptu.edu.tw
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. S >
ifEe R

CON: 1=

RTEE 21 HaEEE R BE A B R R EEKRFR 2 AA
—HSREHES BRI SHISERIE (Interdisciplinary Curriculum ) ~ 4785 S22 RVRIERELEL
REZ BEMSNIEM A » ERAE T M EEEYE (hands-on learning ) BAEZE
B (Project-based Learning, PBL) WY EEIT - FH4E A& A% ) (maker
movement ) * % 2 I EEAYRZ .y (Patton & Knochel, 2017 ) - Hoop » ZEEERIE
FHY ~ T2 (Science, Technology, Engineering, and Mathematics , DL fi
T STEM) HYMIGRAIFZEE » DABSEERL /AR LM - EA R - Alpril=A 2
TS T HAVHEBEE ) > BT RSO EE TR IRV E Z RS — (Young,
House, Wang, Singleton, & Klopfenstein, 2011 ) »

i 1E N FE R BRI ALY STEM 2 5824 15 STEM Ffft B s 7y &5
Bl (R ELREREMBEH R TR » IR HEBRREZEOMN TN (
$ERE ~ JEET5R ~ BT~ JEEEL 0 2017 5 Fenyvesi et al., 2017; Kennedy & Odell,
2014) « EER 1990 FRE S FEH STEM HE » (REFEIERIESFTE -
B AR R TR RN L OB R AR - TR SRR A T
Rty HILIRFSBUNTY 2009 FEHBHASTE) > %51 T AEEE - ik
TR EIEE > 25 STEM (5 ( Obama Whitehouse, 2010a ) -

BREZE S ETHRRAZR 2014 £ 11 HE#AA (+ ERREABERE
QAR ) AET BRI ARIRCHIERE - FHET 2019 £ 8 HHVINE ~ PR K =k
TEER—FREFEN - 2017 5 12 ARRHSEERE T Mhorks (RS
O iR e ER R A RHIEERE - oRER R - B TR - BER - &
T B FIAIERE R S > R 12 S RIRATRH S - B AR ~ R TRR
(EATERHRTE R R A - SRS A B TRETEF - EREE - Mg
PR S EAREE S (R ETE R BT e L £ 4R - 2017) - B
BRI S > RAGK STEM #EWA 12 FEZHTRHSIEERZ = T - HEEE
AR PR A TSR, T SRR th AR T R ERE) - fRAtER AP B
FIBEEGHIEE (AR~ B - TRREE) > YRR EERET - AT - A
EEEEEIEERES  (BEH - 2018a > B 11) > KEAEG 5] E AR
AE (N) /BBENZ A N-V2 THE - B - RIS AYRRs e | ()
Bl 2018a - H 17) - 2t " HAARIESS , RIAMERUL STEM 25 - £
BRBEEEGA TR B 28 RS > HEAERE « RS H AR
HEMEFESH L2 ERM S (BEE > 2018b) - H_EHUAIHIZER) STEM #
BIERNESPEE: - MR EHER TN -

BB 2 B S8 STEM #aHUBAE - B DIRIEE R Akrlt > R AT
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i % # W STEM £ STEAM %5 % B

[EIREIEE S » JoRk T ¢ STEM | STEM+ | HUBSSEIRERE - BIA0 © G AZRER
(environment ) /) eSTEM - B¢ E (entrepreneurship » BIZEHEH ) 5 2ihl G (girls »
VR BRI e S STEM HYERE S A 5asR & s iR B2 B4R 15 ( Computer science
B Coding ) HY STEMC » 2E N EEEE (Reading) HY R %5 STREAM ; EF
W A Chumanity ) 255 » 5032 BB R SE (Social and Emotional ) 5 175
0 1 HEFCE (Liberal Arts ) A /) STEAM ; T2 LR Fo il - EffT A(Arts )
STEM 4i A Eiffirasat AR Ry BFEEFHY - TAZ - B fiA1%E2 ( Science, Technology,
Engineering, Arts, and Mathematics , DA N fif§ STEAM ) 1Y STEAM # & (Ffl&
&> 2017 5 RS - 2017 ; 5E{EES » 2017 5 Portz, 2015; Quigley, Herro, & Jamil,

2017) -

EBETFAREFRIAZTAIER STEAM (5 - S B ML S8 A\ S
BT ER > W2 A ABENEZ BT « BEE R T2 - fla
Maeda (2013) MPEEKF STEM AR » 49 ABiTFIELET - (e4h i@ E R
EA[EL BTl STEAM 24A ; Sousa Eil Pilecki (2013 ) HA (#& STEM %] STEAM)
ZE » S A Bl 2 B - fEE STEAM 4 %EERIZHY7RAT ; Oner ~ Nite »
Capraro i Capraro (2016) JRERAIAELMTHY STEAM (5 » REEEEEKD)
M/ STEM AIFEFIANETT  FHINE 2017 4= STEAM #5535 Bl F L BUN
HYSCRF - AMEIRIER B S A R BB & & - 2R EFH 11 H 8 HET
B EHZ21) STEM / STEAM H (National STEM/STEAM Day ) - T] /7% STEM
JEEF| STEAM ZREITF RN R EUEEE - [Hi5E5 ABEHERESR - L
EIREE N " STEM+ , Z S -

&Ry Bl > ASL53 S5 STEM B STEAM Z(H RS EEETE - LUK STEAM
HENERGIRCE TR > wE s IR B pIpE i S )] - A0l lEsiE e
FENGRE RS - RESTRSHVEE - B8 AR ERVAE . L Hh o BRET
55EY STEM %] STEAM B - EESEBEGHBIL —BORVBE « H
K > $R&T STEM B¢ STEAM FE -/ NEF IR ~ HEEAIREE R REZ 2 - A
s ML AR IR S BURHIE & M E B & 54 STEM 81 STEAM
BZ2M o AZEo A EENERE - e O e S e MERER U
s > (EEECREE R4 - T8 STEM Ed STEAM HEMEE - H3 > HfF
STEAM Z(HHH ~ /INEZEG Ryl - i HARAEEEAER © 20> Hffr STEAM
HE IR R AE © % > (EHTTERIEEREE - SFaiRsBBE I
GEFL TR IR EURACHES) STEM B STEAM 5 BUR S B2 B B i) B fH 3 2 i -
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1 3Ee x

R - =B STEM ZEBURRGE
DI 573t STEM SEHIIEEE - FEAE = (ESRIA SR ST BRI A -
B 1% STEM J: 5427} 4 B STEM 208 2 SIS -

— ~ 1990 EREFMEEEFIRFZE STEM 5

1996 FEEFH[FH R E 4 (National Science Foundation, NSF ) 2&3& (¥4
AR BRI ~ B - TREAIRHAYREEZE ) (Shaping the Future: New
Expectations for Undergraduate Education in Science, Mathematics, Engineering, and
Technology ) » HZHet S~ M~ E~ T (SMET) HYEMHHE » (EHERIEET e
EURHETTHIEE 5 NSF f2HBARENT SMET 3 H BCRETEI 781 EfEmErE L)
SREEETE (K-12) 9 SMET ZF1UHIE (Bybee, 2010; National Science
Foundation [NSF], 1996 ) - NSF 1f 1998 R X A& e - L TSMET | 4%
TRFIES B2 TARRRHEIVERRE - I T A SR - s
THE ~ BRIV EE - SEIGHILmEA ; (NSF, 2000, p.1) ©

fEtH SMET 5 2 f » B E RS ERITFIEE - RRERGEE - FrbiR
ZEIEZFE > HE SMET TiREERIEE (interdisciplinary education ) EE#E
EAEEGEE ~ DEIERFE A RVEE R - RN R AR A S BB B » 7T
FrE 2242/ STEM 228 K REREAYRE ST » Fylth - E¥rdn %4 SMET &y STEM »
SEFEAN R ~ MR THERE STEM 28 » A REEREEE A THHIREE -
R STEM ZEI#E (BiafE - 2017 5 NSF, 2005) ©

— 2 2006 FEEZSRIEHEGEE) STEM BHEBERER & 1A
(—) 2006 F£2 2009 &5 /647 (George Bush) HFHA

2006 FFEARAHER (EEEFIETE]) - 5HEA STEM ZENAS > 2%
B IHIRRSE - [FF35EIE 252k (U. S. National Academies ) #72¥%f STEM
PSS ERAIRAY] - IEESEUS R ¥ STEM HELEAEE - IS EE40
STEM Z%& (Sousa & Pilecki, 2013; The White House, 2006 ) ‘=15 EF A& HEE
H & U FREE T - Ry Prdsy BT SRR - FRFEIRCSCAE 15 B2 AR e
BIEEBRAE - 15 34 (AT BSEIRNEIEHEY - IR RAFEIE » Bl
2007 43 ( SEEHEAZE ) (America Competes Act ) » BREhfE4l 5 E 2 WF5EHT
HY STEM #E & BB - FHEERRETE - FHUBR T ELNAVEE SR - #EM
=% STEM Z{5( America Competes Act, 2007; Smith, 2015; Sousa & Pilecki, 2013 )-
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i % # W STEM £ STEAM %5 % B

() 2009 & 2017 F£EFIHERE E (Barack Obama) FEHf

1. (2009 SFREERBEERLEAR) - (BHAR AT ) & (EHERE
BRIEEK)

2009 FERE R #ET (2009 FEEEHEAEEZ) (Apple Inc, 2009)
BHEEDL T STEM (| R4l > JEEHE RTINS » #i#E] STEM #&H#
HM#BE IR - #F 100 [E35TH#E) STEM (5 5 F4E 11 H > BiEERL

(ZH A A AY (Educate to Innovate ) E2HI STEM &Y ETM: - Hff 2010
FEF] 2020 4F - FERGEIEY TIE AN JITRZERENN 1696 - EEHE 240 53 Bl 1 229% -
FARHR SRR TRIEE fy 329 - BRI 3696 » 45 G WITEHSEISHY AE VB B2 AR
BIRIEIE N T 62%MFKE » & RIEE A A Efi STEM e j 2 E5E: 5 4R3I 4
fEFETEL 10 E44 STEM ST » 3Gt EEEFEIVERIE - ERESS
FHAR  ERAERSENEEE M o A T2 ) UREE - BER
REREfELAEE ST ([HTEa{E » 2016 ; Obama Whitehouse, 2010a ) o

T (AP AA) Zi% > BRE BIEEETE » 72 2010 4£ 9 A 16 Hife:
ks T 757258 ) (Change the Equation ) 2 EUSR - DABZERNI TR By e AR
STEM (5 » F 2 BB TR AT SR & 2 2 R SR ERI{% > K 100
e 5 KAV EAS RO L& - ARy STEM &t > seb3 B e - HEE it
WG BRSNS A LLEAVERYNES) - B0 R BUEEFIRI 2 AT ER AEEE /MY
STEM HIgERH - TRSBIR RSB THIRIEERHE © h—E e ESIEA
FIHERAT SR A RN E S DIEFEARREFHIBZE AL Fs B Guyotte,
Sochacka, Costantino, Walther, & Kellam, 2014; Obama Whitehouse, 2010b ) - 4%
2007 FEHEAAEEIR AL 2 1% - X7 2010 4 (EHREEEREFEZ) (The
America Competes Reauthorization Act of 2010 ) » 5TE FL4EHAAY STEM (5 &t
TIFE - AR ERIH AR - B EE) S AR STIER - A6 B STEM
T ESGEEIAE (Smith, 2013) »

FEB A = AR BRI BUR A %= (Office of Science and Technology Policy,
OSTP ) HEHHEL STEM HEARWNIIE: EREEHFABUNEE STEM
5 SEHHEFEITES > H9H NSF 84 STEM ZEAlEETE > —FHEE S
SRR T S BT > B2 E 1 STEM BRI SE ) « Z—HHBEH
Bl ~ TGN B SR » ELSRAETE » 1) NSF FHKEE) » 5EMEsH
1Y STEM B2 5 aRAE 5 i BLi5 eat & i il 5as L Fri /b 281 STEM HE/RY/D
BOREE > RESSEER N AEAIBUAERIRY STEM KERERf s b &y - BHE - R}
£ st B2 STEM BV ZEFIRHST 5 1 2014 FFEIF R 0 E4R51 4.5 (855
TUU R U STEM B HIAEE: - fil « $2ffhrp ~ /NE2EE STEM RIIRT4g4% ~ i
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1 3Ee x

BEEREAEL - AR BT RTECERE - ST HENEBHKE - TR e EEE
stEE > WhAIKE STEM 8 By = s (i M 547 4§ (Office of Science and
Technology Policy [OSTP], 2018a) °

2. {2015 %£ STEM HEEE)

2015 4E 10 5 7 HIE=@iE (2015 4F STEM #5742 ) (STEM Education
Act of 2015, 2015) » E2F1 STEM EEHVEEML > 2 AIEE A S RENHIE
WA HBIZRIEEE ST - fEIRED - BIZMUREEE - BIEFRARRERS -
FIEAEEARG )5 - SRR R S5 AR i 1 THY STEM 2 0EE) ; [SIFFHAE
TEFe STEM HE BEHE - BHY ~ TREMEERERMNEE - SiEEWREE %
A D NSF 482 (s F AR AR BN & - SZRHEHYIEE - BRI FU O AERYNE
BESATETHY STEM JEIERFE - It—AHBURHZEE] STEM 5 FEI R
HEBIEIERBE NI -

2015 42 11 H 9 HAEHERER 1T STEM 5 5wiH > 2K H STEM &8,
HYEESE ~ JE1S NSF &E T FAVEREE N\ B BT B - DU BRI =
FERAMY A gy HALERY B AR AR STEM B350 R - £ H B AS S »
DAMEE SRR It &Y STEM Z235 4R ( Parker, Pillai, & Roschelle, 2016) -

3. (B RERINER) B (SRERIRESSRFARK)

2015 4% 12 H 15 HEREERERIEE T (B4 574 Z ) (Every Student
Succeeds Act, ESSA) » #ETTHRHLERFLE i STEM i STEAM BB FIE &
(Catterall, 2017; Every Student Succeeds Act, 2015 ) - 2017 FEEH @ ( EEE
B E £ 22 ) (The American Innovation and Competitiveness Act , AICA ) » 2%
EEANE (2015 FEIIREEBF R AE) gEIR IR A - I REEAEIE
( private-public science prizes ) » By E T 21 STEM & A RV
FLE o R EEEATRPERAIRMGRE (Smith, 2017 ) -

(=) 2017 F¥25ELN)|1E (Donald J. Trump ) FHA
LAESE STEM HFEERSFRINES

2017 1 H 20 H)IR AT AE > BlErFRE R Esa LRI 2 s MR
B DAY STEAM BSH0ME - 12 STEAM SsiisLR /80
5t &R (House Committee on Education and the Workforce, 2017 ) » [E]4E) [ 4E
9 H 26 HEZH S - EnBFEE/DEEEN 2 (83570 fiBhah B2 s IEErY
B4 47 STEM FIERNRIEEES - 2E48 STEM ZEECR (Whitehouse Articles,
2017) < JIE A 2018 4 2 H 12 HFRGEH STEM EE ZAKSZESIHY " 22
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&4 (imperative ) » $5 R E - RIE RIS ISR 3 (8557THY STEM #(H
&4 (Whitehouse Articles, 2018 ) °

242 (RRThlEpter © SREIRY STEM ZEIREL)

STEM Z & # 5 Ry R 2 BRAGE: IR A B S HERIEVEIR BUR - 2018
F 6 A HEMNEHM BRI A Z4EET STEM (5 SiEg » BFLBUF S,
FHBURHREGHIE & - B0 - 1L G8EHE - JFBUFESIIR - ERERRER
& HEE AR IR & 2 BR5 F A BT STEM 25 5HE > A~ {# L) STEM
FIFRBURESRE R EAR > AR AR L AZE Rt - BB ARAREE AT R H
fE (S > 2018) -

HE—Es#i%  (EREsIFB E EUR » 2018 4F 12 HE—IHAR/ STEM
IV E TS - (B IhHRIERS 4R - 35E] STEM X5 1Y5HE ) ( Charting a Course for
Success: America’s Strategy for STEM Education ) (OSTP,2018a) - [tt— STEM 2
B RigETE (STEM Education Strategic Plan ) #5055 STEM +HEfAY T bR E |

(North Star) » DA Fslffise (Vision) » & ITEESREEIGE » 55 [ RRLFHE
=By STEM 25 » {5 STEM & - Alflst gy S BkiEE
FH o EtERMUEHEERERS - 550 SRR STEM &AL - 1
RATA NI A EIE# STEM HYERE B4 - i ZaFEAMS » JTEEER
RV R » HSBNRA G AR - B2 W0 STEM BE2E B
M~ NEERIEEN: - e R STEM SRS EL ke » AR bR )
/> STEM SEIS 2 E B ERTART i » FyR2KAY STEM Z38l S a4 - #l
AZTEE B RKEHE YN STEM AA » DIRIEKEEHE AR A
A REEREENEEKE  MUF AR TR - b > et BEREEe—E)
7EVEFs STEM BB HISRES » SEUISS R ST ERIG ~ Bte 24 R A SRR
EHYSRNS ~ S E R EGERIEE ) ~ R ABEABE S E (EAVEIES (OSTP,
2018b) °

EEEB BN 27 ~ (S EEBEST - Ig1UAAAEE STEM 25 > #
HAR R BB 2058 TR SRR 4R - 1€ 1990 A5 STEM HHEZS -
FE(ESSEARER TN AR DL STEM B8 kBl 538t 71 Rk i HAE 2015 4
5ehk STEM 177 - WEfR STEM i a HYSE BT - AE4H 2 5 7R SL - 2018 £EJE
B RRER DI SE BB 2 AR ) STEM (5 > STE LT E ISR - Se HFS SR
TR AN EE A IS - FHEZEF 5 SR -
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1 3Ee x

2 ~ FESSHE STEM FHBURRY STEAM &)

DN stz B2 B STEM 25 BURAY STEAM SEENEURHALE ~ TLamAE &
HEEN A AR -

— ~ ESGURR BRI SR BT HY STEAM F A HE R H5 2

B S P Rt S D SO AR B2 2 4 2B STEM ZUEHIEER - 5@ 5
% N\SERH STEM MHEARVARZSEE- LT - R SRS "8+ #0E ) (all
hands-on-deck ) #J A A" ( Scott, August, & Eggers-Piérola, 2013 ) - STEM 5K [d]
PB4 BRIV EL RIS (disciplinary education ) » J0HFR ZEA [E] SEIS AT
EE > BReT 42 RAE (integrated curriculum ) - 252 HEEE R AR (a transdisciplinary
endeavor )( Guyotte et al., 2014 ) ZRT1] » & B 52 #2025 0155 ( National Assessment
of Educational Progress ) 4747 2011 FEERKHF ~ /NEALF 4 - 8 Bl 12 4RI
GRS (£ 8 FFAREARRS 2009 FEIFIEA A » 72 = KA R RE R A AL A
BEREIHIFIRE = (Sousa & Pilecki, 2013) « Fy g 18 » FHUEAfT4H A
STEM (5 » BE( 55—kt STEAM (& HBIEEAME -

BEBADKAEZE R STEM Z5 2/ Y STEM #E AR H: -
B ELER R B Vs R M EERLB L - Rz E AR > FInEiTEER > FrbiE
sRAEENEITEL STEM B AN » MR T STEAM (& (Catterall, 2017 ) « &y
T/ STEM FE2iEs% Fy STEAM I ? RIEERY STEM FIEEflo Ry #5 # 0 Ry B 7
Al > STEM HYRHEUR R B ~ ZBE50Y ~ S3A7ay ~ o] FEAVAIA Y - i
Frfeialie T80T ~ EElY - JUMERY ~ JHY ~ BRI (Sousa & Pilecki, 2013 )
W& RiE e B DHR AVAE & > AT REcE R e TP Y BT MR B 2o A5
M REEERREE T BT 7 A T A > Efiriedt TR Rval R R
(Kim, Kim, Nam, & Lee, 2012 ) o Wi{F G #1VZ TS » DO HREE S hn{E 4R
(Howard Gardner) Y2t 8l smm 2 2 ER » H #5125 STEAM #EH
HERERE Y — o T AERERE S - BoHE - BB - B8 - RREIE -
AR~ B4 - HABZ > B BRRIEERIERE » RN MERE > BE 59
Fr ~ AZEELEE I aMrE (06 ~ J54E3% > 2004 5 Gardner, 2011 ) - Sousa £
Pilecki (2013) tEF IR 2L TR AE R - [ Bh AT B & iT4i%E STEM
MBI ZE BRI > W 2R AEEZETTE - FiEEirat A STEM LR =
BRSNS TR RE A SR RVERAR © HEE) STEAM (5% > EiHEsH5 STEAM
VI ES, » FIRAMNEANAERE - SRR - Rt gERE - K
KRR ~ BENNERRIGEIER S [ 1) ~ 3Rl 155 » ( STEAM S HVHAZF B
AL SRR AR T -
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i % # W STEM £ STEAM %5 % B

— - # STEM %] STEAM HEHIES)

WHATRE STEM 8 5 STEAM Z(5? Platz (2007 ) S3Afr{#kZ K NHY STEM
BE - WA RERBEIARE IR Elr4S & STEM » 4%y STEAM R
12 SEAIERR (BB RWAZBFECR 2§ » #3455 STEM (5 - STEAM
BHEIEZFIRDTZ0E 2011 F-55 AR 5 525 525 Rhode Island School of Design,
RISD ) > & HFIIEERLIEIHTH (John Maede ) #5850 " 1 STEM £ STEAM |

(STEM+ART=STEAM ) &8 > HEFSEHAAEEN STEM 5 » T5RIAE T
BEGEHVEE - A2 E N EEINRE W - WREHEE) STEAM &5 - &&675
EARIFERTA OV FIEAiTRT/EE T RAVAIER - L= a1 R g B - Frllax
bt T HEEEAHAR T 7 STEM %I STEAM | (stemto steam ) » HiiiE K H 52
277 (Maede, 2011, 2013; Rhode Island School of Design [RISD], 2014 ) - £l[55%44
UEHCE BB S BRI 5T - (RERFETHEE T4 A STEM AYHUL ;5 BiEhikies
fir+aat AL HEZ KBS ; FR AR T A EM 2 s a T Bl sk E)
BlI¥r ; RISD #:E) STEAM HEHYHE ] » TP EREIBEEE - 41A 2015
(B R T AZE ) 45 T EL STEAM 2B BRI E L F AR (el (ESSA,
2015; RISD, 2019 ) -

FHRE 2016 FHEFAORIE " TIEACREK | SEfat KRR AFERIRRE A
200 #{EA R STEM Ry TIE > [EIF 700 E{E TAERAARESATEUY - REtREE
4 NHJ STEAM HEREAE ~ EEREE ~ Risas NHUR » iR 2R
HEERE (ER#E 0 2017) - ESTEETNEAR T - B 2017 4£ 7 H 20 HERSE
115 EEg kb2 (2017 44¢ STEM %] STEAM A% ) (STEM to
STEAM Act of 2017, 2017 ) » ¥rH2ZEM HAYFEIEIE 2015 4R STEM JAZE » F5R
NSF JEFR LA T4 4E 7 £F STEAM IIEIERI S 28 i B m & i S 8sta
MEEMTELESE TRl A STEM HSREAE 1 » INERE R » (RHEAE LA
( Committee on Science, Space, and Technology, 2018 ) - FifaE3F IFRAYEL 2 fdr
(informal learning opportunities ) 1 fEE5 1% 515 ( afterschool programs ) ~ fH#J(E
BT =M RS EE); BRI O EAVETE] > DU AN
280s (RISD, 2017) - FAGRZERVHER - T 2018 4 5 H#E A& ifseel
PHYZEE » RINEE T AR IERUEZE AN (Committee on Science,
Space, and Technology, 2018) » H{% Al:EHEZE IR AR EZIE -

= STEAM B HYET i

& STEAM Z(EE B MHERE STEM (Z1E% » BN STEAM HEHIEE:
TP - NI AER AR - E IR HaE 22 - Y 281356 STEAM
L ESHIIERGHE (2017) f5i @ STEM =t STEAM #UEFTHEERE (L » fi#
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1 3Ee x

ROFRIEE B G = HE VAR Nt ER DA RS R E izt >
FHBSHISREIE &S (BB A BRTT ~ #EH) ~ BIME ¢ JCHEER T AR RRE ) 45 STEM
EAZh{fy - STEM ZEHEIM: - SMiBAIET] - s ol T g EER
ATEE - Blaf (2017) BUNTEEMGATNG - 58 R B 1A - B9 - Jhm -
BRE ~ SRS SE BT MHRARVERR) - HhEke S R A B AR - T IR iy
AEmE R (OMNERYSS ~ aeat B4 ~ RETHTE A ~ FUR(EAVIERE - REEE -
SdffrtervserE)  EEGA TS BT o R ses STEAM 25
HUDAE © LRI E MV e B IR - DA ST ARy RE - MU EM: 5 2.
GhE RSB MR ARTRE 3 B i B AL - 4. R E mAYEER - A1
FETtt g - AT PR - BAEREEEE - 52 STEAM HEH
(EEIEEN) e &= e R

FFE T HET4S & STEM HYE N » g8 T H A EHBEHT
STEAM W5CAYELER H 1Y - ZRFURERAEE R E > flaE S EREIERG
R GE B AR TR ML S I =121y STEAM RFE( Bequette & Bequette, 2015 );
HEE STEAM HENAIEFIGREEM: B4 - S5 EiTHIHTT - RIFHEERIE
ENEREIG M PR R R B B R B R B2 Y (Liao, 2016; Wynn
& Harris, 2012 ) - SEESERIGE » BT ESERIERBIRE > #T TEAERS
EEEERNVEMITES 0 (f STEAM b St gEE » FIRtgM4eREER
= STEAM & 198225( Guyotte et al., 2014 )- i3 BiH2e #EE) STEM %] STEAM
BEREGT] > BRI R E S -

B - 2B STEAM EH BRI

FEEH 2006 F325 K TS STEM HEESK > FIIE 2011 4 RISD {0
£ STEM %] STEAM ZE#E) 2 1% » Hit AR ERNIE R 1 A ERHELIEIER
9 STEAM (5 2017 F-H —13#5:0 T 61 4 E ML H R & &
FRAFLEE S PR E B aiEaa s A - B R geg
B2~ A%~ A 3D FIEN ~ BEEEE - DUNAS S STEAM B8 > SIS flaals
R FER B4 BRI /1 (Education Week, 2017 ) » RyREE 4 48 1 55
STEAM ¥ ENEHRN - %525 STEM 81 STEAM H ~ U/ NEATE R »
MRt D GGRAR BN E] > Sy B IEAR R IR IE R AR IE IS SEIk STEAM (5 ~
RILEFY STEAM HEER: » R IHERNERIZIEE > (ERHEBREES -
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i 7 % B STEM ¢¥¢ STEAM &~ «h5 B

— DARFERBEM STEAM K&
(—) BHRERSBRHE

HH IERREFC AT STEAM GifEaRie - A LI \SCR EHIERIR > 52
FURIER RARE » SRS iE R -

DLl s Y STEAM 4R FEERAR » BIANSE B ZAR NI A3 A 25 Danah
Henriksen (2014 ) FsiH9T & &S 2008 F-4: BEANTEHY 2R B2 AT A
(Michael Geisen ) ‘Eii STEAM [Y&K8EH » 4nssifigBifles » BrgEad: Allis fifl
SERHEYE - ZEHIATE DAET B AL > 455 STEM EERIA N BT RHEEMER: |
BB AR R EGARFRERE B0  Eitiss SRR AEN
B S B MR R B S - 58 T STEM BRI BB ERR] > FEAY4R 2L - (]
HEERAE B - Liao (2016) sREH/NEAE2E STEAM » DL PBL SER—{H
T BEHEE B % H AT R ERE  BEEE S BT (B SEE ) R
R ~ TH2 ~ B4fy ~ FO8eE2 > (200 3 AN G » B4 HAIE B8Ry
i EE - EIX TR E R ) EEMS  BA DB E ChmEENE
Wl RRE AR  2EFEE A 3D FIHIgENE T AEE - EiEE L
REETEH (RN EREF R HCEERC S - B& DL 3D FIEIEER » BRIreEEE -

HiFY STEM 2 EHIAEERMEEE (FERE > 2017) » DL STEM RBIZ0HY
STEAM &¥EiRiz - SREUDIRIEE B DRI EESRAR - (140 Stix 81 Hrbek (2006)
o3RS Sl 2 T/ NE B STEAM 051 - RS PBL SRITiH - 1
B E TREFR R ~ B9E - LS iEE DU RZHY A8 STEAM - (hER4:
TEFI RIS IERY A - R TREAHRERRE - Sfiraest B2 RN AR |
T 2 4 B ER 4/ N & /E STEAM J2E0% » BB T 2oy BaeEr: - &
RoE S A MG STEAM 28 EML - AR HIEF B ASMER - 40
Yakman (2015) ¥}t STEAM #EHFEHVEERE » HE5R STEAM HYEBEEE
B2 il TR RNl sk AR R 2 FIRHRL - STEAM ZFI R AR B 57T » fise ERE
B > JRIEENRSE(EHYEEE (contextual learning ) - B & BUERBLELA TR A
& 45T STEM IL[E EEHVGIN - ENH e BERIE ST B (] > 41 Catterall

(2017) $2HET/NER 3 28 8 FRAR(EA T 0B HIRERORAmPESERE - B2 ARG
FRREIRENE - RN LERZ > (ET S E TN o PSS (HER AR
Sials - RIHAET] STEAM (Y525 > g2 S A pTh S8 E0 A STEAM /Y
EE =S
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(Z) BRRIEESRBFHE
L. SR ERRERERER T E

B STEAM Z(& Al AIZE L sl B B s B f T - B0 - i@ B
—FTAZ T RERIA & B Bloom YRR I A B IV AIEE S H0:( Center
for Creative Education ) » % &5 E{i7 52 il s FCE Aoy S 5L B0 » "I iBhp ~ /N2
it STEAM 45223572 (Sousa & Pilecki, 2013 ) « 55— H401 2013 FE4HLITH/N
B NS E N BRI ET B R E > SRR 2R E S B(E - LED
KSR ERSHARE - W RN TR E S T SR EEET PR - B
A GRIE G EEENE STEAM (5 » R85/ SRl B4 » HAE I
TTRE N (TR Ry HE AL > 5 [$HIFS 223 STEAM 5342( Patton & Knochel, 2017 )e

T DA e i T M A ORI 53 2 ()8 R 3] > HDIGRI&ET#] " A’ STEAM | &
Jii STEAM (5 » Zaktaet &4 TR A& S 2GS 5% STEM HIREATE
w ; [FR e et S e E e - fil - R AERET - ' et R
TAZ - HEs A~ RIREARASE PBL ~ S5 E [ HYEY (inquiry-based learning )
( Children’s Museum of Houston, 2017, 2018 ) -

2. JEERBRERENE SR

STEAM & th il 2 & B e Eit - Oner F A (2016) H5E 104 iz 7
£ 12 FHSELIINE STEAM 35 2 S84 » 875 STEM SRAI
SERERIIETIAY PBL RE2 - BHE 3D st ~ faPREse - St e[ - #EehA -
BUEHEE A st TRIERES - BUFBR DU Ea TR T miB &S
LLUPBL gxataEdn - SIEMEPREEs NAYIREY - 2] 3D SIEIR - 24/ NHEEE
HEEUETR o ZIATE RS AR STEM /&8 iRy Esin(E S - HASREUR
FUEBLER T - A\ (EIEARAVER A RE S R AAE TI 52 RS - IRl s AR AR
TEERBEAVEITIE - 45T B2 400 A RS VAN R B e TR

(=) 17 PBL 2 " %t 8% | HUERFEHEABEE RS

NemEIEREFEFHAE » 19A B EERIS VL EIE - FlaEE
JNEYEERE AT A 2000 FFE%IT 5 —FT A TR EFERE (public charter school ) 7
A F P22 ( Charles R. Drew Charter School ) » 224 5 E 2= 4y PBL
H[a] STEAM 488342 » sZ A EMEI 47T T 8551 /8% | ( Design Thinking, DT )
EAYRHEERSESE I  JL[E R &S F4Y STEAM+PBL Bt - HAgl% (& 3D
FIEN L TR AN A GZ PR AR 28 2 1Y BE (T 7%5( Drew Charter School , 2019 )-

&5 | SoFISACINEEH 727 Circle Cross Ranch /N B3Il » B 3 & 5 4F4f 4
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EEES NBETEME » (EERAREER - 1 AR EIE - RSERES s A
sk B2 A By s SR R REAE A Y PRTE - 455 DT BV 15 (empathize )~ E #E( define )~
A (ideate ) ~ [5iZ (prototype ) KoHlEk (test) FiEELEUERTTE » FHEERE
EBE STEAM #4882 9 (Cook & Bush, 2018; Henriksen, 2017; Plattner,
2010) -

7 EHCA FIRERIZ B VRS - AR STEAM #EHYBEHEA A -
RZHER PBL ~ PRITHEE - Hiifi £z STEAM &iEERME - SiE4E SRR HIE
FHETHRME - M DT B8atst - B ASVNEETE » Se B R=mR
BUESKANE -

= - STEAM HE R RIge

br T LA FEIPREE N STEAM 205 251 - JRn] FLEEHY STEAM 245 > 48
FI PBL 5 DT 52 - siERARI= HiEERHE .2 - LUT RIS STEAM 52
B TE R -

(=) /NE (E&PAEE) ZEHH STEAM T2

B an NEH R R PR S R 4 L E E = T HY STEAM BRER - LR ES
FEEARGNINEHm Lo T EE A 2 S 122 (Richland School District Two, 2013 )
et/ N - BURHEAERRS (magnet school ) » {i/NER 28 5 FR T Rl — G A L8 £
o B2 E STEAM (5 « X ARG MR (Maury ) By—{E/NESERF
FzF#FF (Mount Pleasant ) » #2/ V2 28 Fp B By —(E STEAM [ - 5% AR &4
& STEAM 542 - R—HeBn=(AY B2 £adk (Lestch, 2016) ©

(Z) STEAM &Y (BE) 2K

2016 FE—F AT E i (Design Tech High School ) DUSEFHi A ERB 5
DT J57% > 238 4C fnk 2P 8RS » BIGEE(E (collaboration ) ~ J# i
(communication ) ~ #tH[4: B (critical thinking ) ~ A7 ( creativity ) ~ fifkt
[ (problem solving ) FIEZEH (project management) » ERETHY DT /& -
WIARARALE - v LA A ILE R T RES A4 550 S22 2R M1 30 i EATRE > &
P AR TSP (Cook & Bush, 2018)

55—Fft STEAM EEREA » BUNUCLL GRS MY 3 55 ( Robinson Township )
52FF (Montour ) /NEE - DL STEAM #(7 ~ Al H) » EEREE SR AT 5TE7H -
ISR BRI - 2E15( Lego B B = ~ R/ B2 K52 ~ B8 R BT F ( Barnes
& Noble ) fE & » H A= [RS8 M1 BB AR A1l % 22 ( Brick Makerspace )
EEHE - HEAY PBL - EEEBURA TAEMHBARIAIRE > FYO2H 2017 FFatamk R
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STEM A1 STEAM Z{EHYHELERE (Nagel, 2018a, 2018b) -

402017 4 9 A EEAE 7 (SanJose ) AT —FT & #VE s+ /& (Steindorf
STEAM School ) (4 52EE] 8 £4F4k ) » BRkR T Relell - BIEE—RERIEZ 4N B
HET X AR MRS » DIRIE R B R - B R RS
HE0E2E PBL (Cook & Bush, 2018 ) « S3—Fir fA &R E (Los Altos) HYFGE
#r (Bullis) EEER (4h50EF] 8 F4R) » AT ERMER BT A SCAYES G
B RSNy TR BegE84: DT LS, - (E YR ERTsE
BUPEIRAY » Brm BB sp ey BB SICE RIS SRR EREEE - filaneEs
AETEBERRRT - (RN > BTERGTEEINT—I > B2 iE A drm] Y
#efo] ~ RHZAERS ~ FhEr i IR RS FIpE S A - AR E N B4 ez I
A RYAC ISR (Cook & Bush, 2018) »

&ier LALEE] > WIFEE AT STEAM BRI EHISRES - £ IEAR B EIEARHY
EEBET R (ENE - E2BR - REFHERE .. - BERHR
SUERIE b K% PBL ~ DT 5l - FRARAE: - THAE - fIXEE% &
BEIRFUTE ~ MU HVE AR B R]  fEEEeRRYEEETE - BB
H5E R A B i hn R R AR E BRI - (5 2 - SRIEAURR
RIS R B RIS B 4ERE S F STEAM AYEAASRTE - st E
Fg e N S EREM AN T E - BT EMR > RS HEEE Y STEM MiYEEE
HER > LU F e STEAM SRR B2 A RIAE -

{fi ~ STEAM Z(F HEEAY & BE N FE
— » STEAM BB’ 4P
(—) BRAEETZEREFRER

Al BRI ERCE - &8 STEAM Z(F - A LIR[EIRY 5 2RI EL R
R RPN TR FE - (HEEE LA ETY R - 1 B2
BT B THRE SN - /NEFSE VBT ERAE B T ERES - il R EE AT
T B HMEERIT S R R R R R T E (e 20165
Wynn & Harris, 2012 ) -

(=) BR/DBIREE RESE5[ T

Quigley 81 Herro (2016 ) f5H#HTFE ZHIHERY STEAM EFE » 4 REEHS
IfEEEAE S SRR EE - AR R BTSRRI - Catterall (2017) RISy
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ITERCHEENIS SUSERIZE - BV AT E 2B HERZ S T BELEH TR &R
A REE EEC H i B EE STEAM H AT -

(Z) BB AR T B TR

HEEELESR I DA /8y STEAM B2E% - 40 = ARy Da Vinci Z25 -
&NV RRRETERE ~ B REEATIINHYEZE (Fisher) STEAM HHfE A ~
HeRLE I F T ES (Pulaski) RIS - /DA ZMAVEFEIHIT - BET
T STEAM SEBENFEEEE » Eim AN IEIVERE - EHMRE

(Quigley & Herro, 2016; Yackman, 2015 ) -

— ~ STEAM SRIZHV 4B I RE
(—) GEFEEAN R

SR G A IR EEEREEZC > 4] Beane (1997) BRIZ4HEESTAL
OfE R (EEER ~ 118~ FIERIERIERGT ) ¢ Fogarty (1991) Ryéf#Eafie sk
FHEE (Grarat s Bzt~ g - WA - a0 R sl B
A2 JURE - 485&0) 5 i Jacobs (1997) A7 @ REREAST B R A2 A H A 1

(EEREAAL ~ SPATERRL ~ ZEER) - ISR GIGRIE ~ SRIZEEH -~ seeitieaR
F2J7% ) - Drake (1998) $T¥HFSEIRIGFIRATERIZGE - HIHIVUfRGeR 720 (18
SR EAVEITHE - SRR - B SAERARERIIE - B R RS
etz TSR EREG R AR A PBL ~ S5 Ry rfu O RVAHAR - BRI
i~ EfFSRER s TR TURREE -

W7 # R0 Fy STEAM SRIZFE B ER AP IA TR - B A ILA ~ &
4~ RV - BRIARBGIHRRGSECE RGO BRI S ~ %
BEEL - SRR - FIERGEER S A AR KRRV L - RS 2RSS
FHE T F MR FE AR RIS > o BEER Rl Er e A B irsS g 8 b K [E1/E
H > I 2 DB Z R GEERIERL  ZEEERET % (transdisciplinary approach )
B RISk A A A2 - M IFAHAREE RIS > RItg "M Bir2Rlasg

( Catherine, Bruce, Tait, & Meagher, 2011 ) - [A[fif STEAM Z{ & X2 LL PBL HIRY
RS EERIRR 23 BLERA S CRIERIE AT o FHINEER P2 E ) STEAM
BRI R UL IR EE - T RE Bl rh BB Ry B — R R AT &R 5 e
5 B o ] BE R SRR AR E Y S T S = A T B ( Quigley & Herro, 2016) #2557
MrEB R B 20 » W7 E 305 STEAM [Y3RFR 4 BEER AL 2 2R sl IS 22 R 4E
A PBL g%at » BEEERIAIE - BINR HEEREEIEMES R - ERERR
B AEREIVERE » FII CEERHRA R R - SGTEHE R - B4R
BB RE B A RN EE - BRI R EEDLUHET -
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(Z) STEAM REHyIG# 4 -

HEEHEE L STEAM sRAZHE MR - A1 Fepaft 22 B S i iUsRAE 4l
&% ? FEEEGTCEE MR STEAM 3712 » TIRERS(L STEM SFAEMAIERE S ©
FLTAESEE VA% STEAM » ZHR 7RI (Glass &Wilson, 2016 ) - FLaRFE4H
& =MS > Liao (2016) 2k STEM HEMGEE » s =/ DA RIfELL B8
BERD R EER R (R - A B R 2 R FILEEESRAE - Y STEAM
BEMNEEHE S ED > WRER G REA - BESFIR T A STEM 1Y%
EURERE 5 X ANfel S e il i BB R B TAE - S RP U LAV ES T B R L
STEAM 312 » 122 EEE i STEAM HE R #r MERTIRE -

Glass F A (2016) FHHET2 STEAM HE i TAESGTHIRIE 5% Hay
AT R BV ESET AT FrblE R PBL Ry J50% > SR EERIRRE
ARRE > MR STEAM BREZAYEGT » fR R A 5L B R S A oA AR
#E > BEH - PEHEBERERNNE A EER A A SRE Z B
B R ERR . o B AR DL Ry e R - L B A £ A A
R H 7% ~ B PBL HY STEAM sREZEEE T - SIS H & — BRI SFlske R
RETE Ry A MESRHE -

=~ STEAM FFHYBEERTE
(—) HEMBRZ BT - TRESRIEEETE TR RE

FE STEAM HEhZ mZEERVAEIE » —HELFRNME » BB
IE4RAITEERE S STEM HHEAZAT © 5 STEAM R AR SIESEIEE » B
HIEE R 2 A TR RV RRE 5 FEHY - EirEnRTTEE STEM AI5E
J& o EE Ry R B ETRE - A B R T A A A AR - DL DT 4%
FEAITEL STEM » R4 % - S S ERINEETREF - N2 8N
STEAM A2 ; BAEET TAZAIBE R R AR - B ANE AR - S22 -
Al B TARE SAVERAT » B BN A AR TRl 2 A - Rt 2 8
Ry RS EHA T T (L BER A AR VR KB AR I 45 > B Ry A U L oRE 2 —

( Catterall, 2017; Henriksen, 2017; Portz, 2015 ) »

55— STEAM ZE I R AR BB R T SRR T T - Portz( 2015 )
HERPSR R AL B SR R 2 SR T PR ER AR (S FH PR BB - T LS8 R PR AR
Bl e R oAV HE SRR TR AR E - s AR
TEBRFTHYAERE 883 - T TAZRE R ERAY S8 > St Rl (Bi7) - DUERS:
ORI GG - RHALR TG HEBIRVEY) © KIEL > STEM HERVEER
i > EZSHRIEAE AR EN B RS BOREARGT - EEAATH
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R TR B ERHAAERE - A R EIERHSAIRERVERE -
(Z) HEBEGHFERRVEE

PSEERIGHIAY STEAM ZHETET » TR AR HY STEM T/EHESR « Zaman
R RS A BERIVEEHE - BB TIFRE » ORI S Bl
W EIRZEENT S B — APER o ZEl{ers FavEs - HERGET PBL HY4EER
RGBT TS SHISHY i [EI 205 - RIS E S AVt - R
[EISFIE AR ) » TR RV E R HEMENS - DUIERE LR
M FF (Kennedy & Odell, 2014; Quigley & Herro, 2016 ) »

] STEM JAZE T eiE#ETEH STEAM 2 - Catterall (2017) 7 2015
FHIFEIUAERNY STEAM B3 - (ERIFZ B BRI S HIAT - EL3E
/D EHE STEAM (Y574 » {H24848 STEAM REH#RARRIRSI 2 1% » sEhs
RESIHEHERE STEAM 25 - 2 - 281 STEAM FEHIAETRTHHEHERE
AJEEHAEEER (T BUERAR - HUFG STEAM S AIGHE -

[z - fE§5SE STEM B STEAM HHHY &R &
— ~ STEM ¥ STEAM ZHBURE B ERIZEE

PRITFEEEEE STEM Ed STEAM #EHVIERE » nIHISSEDRF A R BRI R
W12 B - £ 2006 4E NSF {23 STEM (5 > BREMHHEGMALEL S
BUR - BRES BRI E R RS - ARSI 2R STEM #5 - B4)
SEZESERE > GEESRER - IERBGEEREETER © S@cht - b
BREE 28 STEM 20 A STEM FHEAIKES © JUHEAE 2015 Fifis STEM X
% > Fy STEM FHEEEHEIERMEE - 2011 FA0ARIETIHFRAT A -
STEAM HHEEHE FAEFNEES - REBEBEYAEMRECY - HAll
LRI AESE STEM EUER > &8 B~ 2B B I - B BRI R L T & 1F
TEARSE TSN WL 2018 SRR STEM HY EAGRIRIZ SHigE R -

B R EIALER - TREUEHY STEM B STEAM FEHIBHE - FERCRAK 12 4F
BIEGREAZERTETF > 49 A STEM 81 STEAM T - HESS B HERNE
HFIRGRAE S FEERE 2 - B0 - HATEAA STEM BEHIRIEEL > R
ACERENIAZE > SRATENE - MR STEAM 25 - FFRHIAE STEAM N
HREYE R B H AR ~ By~ MBS - Tt e/ NEE PR
(S EISAIRERY STEAM 24 - 2 IASEEALE; - EEFEERESIA STEM B
STEAM ZEBUR » feah i ~ /INEEWIFERTPE B e e (T - SRl DRUTREE L
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28 STEAM 5 © JNa] HRH S A B B 2 T /BN S AUE T STEAM
WE > EEEREIFESZEEN - £/ STEAM ZEHREBEL 8 » ATHE
JERIZESE ~ S 0E SERoiRE - EENTEEEE - EERSFAIRH] - s
EMERSEAYTIFH SR e RAGEER K » BEl AN g %R - 12T
HIFTIIRKANS

Z ~ STEAM HE IS TR RREZLEL S

STEM Ei STEAM #(H/E HATHEEE SR EEE - ([ERSEAHE TS
Ski STEM 25 - F&E SRV ASCEE - SRy STEAM 15 - B EAl
AT > PO — I3 - #5556 STEAM #5488 - I ER
A RS T  BPRSE A ATE I AR R EE ST - R RS £
B~ ATEAVSTREERERG T - IERBEHERMES R HF BT & STEAM #2527
SEIRAERRANE © JEIFIZERY STEAM A2 AT sRAZ s s HysE I - (HMEER
TF STEAM RTEZRE » JIREMEIRSE BT TV S mHE - A RRER it
BERERE TS PREZ - Py STEAM RE - RIE2BEiEE syt
siedtAl > FHEE STEM £ STEAM H(H#E »

H it STEAM EEHVEE G875 SR I E 2 @)Y PBL-DT-
Bl BIEETRES) - DU B ISR B St - R EE AR
oo Rt BESAME AR NESFEEETEA BE FR-EF - F
SRR (FAVE) THRMF - RSB H 2 TR TN - 5 IR R B
B o AT 0 AL - D EEAERVERERCR - RoRAR A SR EE TR
SEMCRER -

STEAM ZEHIE 2] > FZbT3 4t STEAM & fE Tt » PBL ¢ DT
FHETM - EHBEES2R > DIBRBEER LG STEAM ER A -
P (EAIIRISE - ERRENER R e - dekasiEl] - =5 STEAM HEHRLEH
B > TR ETCARAVACE - U HAERGS A AE A AT Bk o B0 STEAM 23k
i~ BIREEE - MEIEERE - iR ENEMRES [R5
[ I RRAR B R ~ FERE - G T (A B B ZE ] - STEAM E I E it
RIRE A AR ERIZ4E R - AR SRR L HPTE R B HEE ST
—HEHY STEAM SE&E% > EITRAGASTURRHYSE -

=~ STEAM ZIEHHSERMRE REXER

STEAM EHRIIRASAERTE - ZETHA SR dMEH s TS RS <A
HeE - EEAERBEEETREEE > FrLUSEEEAVETER S STEAM
LEHERNIDBEGRT - ZEERENATES F8E - WAE b > SEEER
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SR » T S SRR T B PRSI RE Bl R BB BT STEAM SREZHIPREK -
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EREHESATE R - ORI R BB E TR SR R U RIS - FAnE
SEAEEERE R AP ~ BRI - SERGTIS FURHRRZREE - 1T
FEE > BLAEEHE STEAM F5 EHEAIRR IR -

RS ERAEER - AR AT & B PR SRR B A - HE SR
FIfERL STEAM 35 B 527 > L H ol VBB s s SR E T
RAFEA STEAM ghsETTE - BT STEAM E2{iqb/t5t - DUZRGEE BURATET
TEZ HIE

VO ~ STEAM ZU R HIBRBLAE R 3R 58 4 Rl 3 7 SR i R AR R RE )

STEAM L EF& TS - HELULHAE LRI 2 4281

RRR - MEE B HAE T B R AE ST o WRERER EIGHRCR - &5 T
WEHER A B — BRI SRR RS HIs SR R AR e - H ARSI
BN SR IE MBS IR T - E IR S Bl & HU RO A8y 3L
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W pkan A - EIES R > ElEGE R -
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PR BB E IR - FERCA ~ AN RS ~ D ERER > BB EEI2 8 STEAM
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R > BE R AR IE RV - EAEE BT EISE) > 95
JEEER B2 A B3 0 B FETRE AR A RE
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HEHRT > BEEEENNNE > e EARESEFIH AN -
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Explore the Development of STEM and
STEAM Education in the USA

Wei-Ling Tang

Cultivating talents with international competitiveness in the 21st century has
become an important goal of education reform in many countries of the world. The
interdisciplinary curriculum has developed vigorously. Integration of the fields of
Science, Technology, Engineering, and Mathematics (STEM) education has been
proposed as a good way to reform education.

STEM education policy was initiated in the 1990s in the USA, and then carried
on by three presidents of the United States. They promulgated relevant education
policies and regulations, and then passed the STEM Act in Congress to improve
American’s STEM literacy. In recent years, the Rhode Island School of Design (RISD)
added “Arts” to “STEM” to advocate the “STEM to STEAM” movement, and which
caused worldwide movement towards STEAM education.

This paper explored the development of STEM and STEAM education in the
United State and analyzed the results of STEM and STEAM as interdisciplinary
curriculum practice by the method of document analysis. The research results and
suggestions can be proposed for STEM and STEAM education promoted in Taiwan.

The framework and procedure of this study are described as follows. Firstly, the
researcher collected the scholars' academic papers and regulatory documents
published by the White House or Congress. The researcher stratified the development
of STEM and STEAM according to the policy promotion period as the vertical axis.
Secondly, the researcher investigated the cases of the primary and secondary schools
implementing STEAM education in the United States as the horizontal axis to explore
the STEAM curriculum and instruction. Thirdly, the researcher analyzed the dilemma
and response of the STEAM education. Finally, the suggestions were proposed for
implementing STEM and STEAM as the educational policy in Taiwan.

Keywords: STEM education, STEAM education, integrated curriculum,

interdisciplinary curriculum
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