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RGBS ERM

H 21 4 llsk » EEEMHEE) STEM ( Science, Technology, Engineering, and
Mathematics ) ERFZ0YE4 2 (Herschbach, 2011; Toulmin & Groome, 2007 ) » DIIZEflES
FATIEAIAA » BUEZRZ S B = ERPE - 352800 REirry E ERRHL
THEFEFER - REMERITIOEZSI2 ABBEEE (Bifaf5 - 2017) - Maeda ji?
2011 F42H, STEAM ( Science, Technology, Engineering, Art, & Mathematics ) —3d] » £
STEM #EHVERE EANAZBTHY S F iR - RRMABEANBEERANE - FTEHESEA
BRENAIE ST - FEEERG STEAM EE (MG - 2017 5 Ayres, 2011; Maeda,
2013) - FEEE ~ HTIIZAE 2010 FFHEE) STEAM (5 - FEIANMHIAE 2015 4K STEAM
FIRBIRBENEZ T MEEERE 2018 4 STEAM JZER -+ FEZH < F

(BPEHE ~ FF200% ~ Eifth 0 2017) - STEAM HERVERZDABEE Ry LB - iiid TA2
TG AREE RIS B4 LR R S HY 7 Rl SR - et Mifd i R Y
BIFTHE ST » AART MRV EESESE T ) CGBEERES ~ PelsEss - 2016) - &ELE 2019 514G
T+ T EEBERE - AR EIE T PR E L A AR R R
EFE ARG, - (PR EErp R A - A2 ERAEMARE (B%
BEWERE - 2016) o + AFEIBURETESR] ~ ESEISAVRES. - 9858 STEAM HUERAE
et EER ARV B ERA R F B HE NSNS EeEEEa
TaERF S ERES RITHER (BRBEWEE > 2016 5 ZEHE > 2014) - BAI
BB SR E N STEAM sffZs%at J7 BR S » KEVE SRS 5] - 3D FIENHVAIZ
B ESRAENT ST - /D IERI R H A VEI R 55— 99 R BB 4 1T PISA 22 -
RHEEM A MESELL R IR - BRI AR SR ESRAEER N B EEER KT » &
FCFE e N A R RE A RS S S B iy o ATHITA s HalsiRh - (2 B
ATERYRE L2 STEAM FRAR -

fu GBS TR/ BTHEXRBNERSEBEATTHENEZEERE 8=
WA Rk - BRI TR TE) - B THIRR R - EERL R
& o M R4 TR L RACHE - MAEME S SZE RS - IRgEE
Bge  AWISAEAE T AP | BoTilG STEAM (E » fEE2 4 8UE T EdE
GREESE | HVEREMST o (HERA A IBIRIEESL - R - BUEstE - HFEEE
Tk BRI ARRNEE - BESSkEETTE 0 DIRAATEEEAYRE - EE)
HEMIIERREE - VAR E HA B BN EERAE - AR RIIR - T 4ik | EHEERE
N 25 H () A4 (R AU R > TR TR 1B Bl e T ISRV S RE oAb > B B 22 AR g T i RE

(FEJREE > 2002) o 4uBEERiE ey e i AL JEAH R BB S R [EI R H IV RIER NG - <
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AR RE PRI B A TR A B T - SR T AV ERECR (55088 - 2016) » AWTE 1]
B AT ~ BEREED ~ RS BENKE AT ~ B TR - 8ilr - BEERASE
SR > HEAEE [ R GRER ) HYERET -

R B

AT LUMEZR 7 B BN AR ERE STEAM GRAE - L 26 FABI/ NN EAE Ry
WS - SRAIFEI R AR AR R AR RS ) AUARRAAIRE > JE
BT SEt B EE T RS, o NIt > AWIFEERE TAIRIERE - (D)
B5¥EIs STEAM SREZAVIGIEIZER - B/ NERATE(E T R AR SR ) SR RAE Rl 2

(2) P59k STEAM SREZAVRAEIZE - BYNERARAHAL T R (AR ) IS E RN
Fyfl 2

XBRE
STEAM 3 % 69342 3% 3t
STEAM SMRZRAE SR « R - TAZ - SRS RS TR T

WELRER ISR b ) TRRRIET IR BRI AR Y A (BR1G(E » 2017) ©
1E STEAM ZEH » BREEIR AFIRIaRH SV » TIPSR AMIRELEF
KpgaEtt AL B MR g E T B A M mAERRE
TAE ~ Bl RRHREE R4 ER T TE GBEE - RElgs > 2016) - SEEIE B
KEEHY Michael G. Pecht % s He i WfERfE R A= MR E > 52
EIERIZ (broad field curriculum) - FHEAERIZEHSFHE (REE BB IR - (HEFRIE
HENENZPEEER AR > DULETL STEAM #HEE L  EERR DY T
R IR BATE S RN B A EL S S, > DAL ENT STEAM 2 »
EHRMEE AL (5 B8ER - BB > 2016 5 Lou, Liu, Shih, & Tseng, 2011) -~ A
WFZEH Y STEAM FE 5= B B igERAE - STEAM B E L O ES IS 2R - IS -
BRIV G > (FEAGS B SEERAE - AEE L EIRARE (PR
2015) -

FEEFE B Yakman (2010) R EEBEIAY STEAM HEES - BHE " &F
8%k IRt B RS R RAVES: (Bl —) M EE—EAERNEESR > 2HE
AR B T2 - ST S SRR B ERE A (GBEE - BEET > 2016)
¥ EEE g R R E R B  RAGET R E IR AR (Z5588% 0 2016) S B
& TSTEM +A | » EEEFHETI2E - ASUNFER (SR > 2000) 5 S5IUE5RE
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STEAM HEERIER ~ BHY ~ THZ - BT BEE SIS 2R A T - BEEE T EEH
A RTRE ([ES - 2015) 5 S FE4R A3 STEAM B4k HiZ A ks a4 s 528
HIAIRERIE S - (HEERE S EAEHR K (BEE - FEs - 225 - #l5EFE -
S > 2017 ;5 Long & Davis, 2017 ) o

B— : STEAM #&HEL

s STI@M =
STE@M . Science & Technology
A Framework for interpreted through
Education Across Engineering & the Arts,

P all based in
the DlSClplmes Mathematical elements.

Content
Specific

ERACE © BUE Yakman (2010) ; f# STEAM Education (https:/steamedu.com/) $#ZFEfEH#,

EHE#A (2017) 585 STEAM B EHMESGTIERH ALENS M - (1) EBHREE
BH ITHRIERESE . (2) "B (98E > EELEARYUOER S (3) £
JER » Sl ARERTFEL s (4) BAEEHAME - EECAZES) (Hong,
Hwang, Szeto, Tai, & Tsai, 2016 ) ; (5) FLEEE » WA EH EHEEYE - HRIARK
% STEM SRAZHVEEIAST - FI40 - STEM SRAE A B S22 A AV E EFH (Olds, Patel,
Yalvac, Kanter, & Goel, 2004 ) ~ #f&F18# (Fang, 2013; Feldman, Sternheim, & Adams,
2008) ~ K 4EZEH (Klein & Sherwood, 2005 ) ~ j#E @AM E1ERTS ( Zarske, Kotys-Schwartz,
Sullivan, & Yowell, 2005) ~ BEE MG MEETEREH (Zarske et al., 2005) -
B A B B S, (Watters & Diezmann, 2013) -+ {H STEAM RAZAYE
e = - 43 LAl STEAM ZUSHEZRAERESETHURR M - AUTFTHEE STEAM
HETEZRHVEE " LA ARSHISERE R | B2 Al s | USSR AR LR A -
TR =I5 B2 ARG STEM F1 A iR T iR s dss ) EtE - R uEes
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BIE T R B AN ER TR T iR ) A
SHEHCHVEEER -

W B 2 0y s B SRAT R ok STEAM #4409 A $

PR (2000 ) 38Ryt EIZEER 2 R RETAE B Nl o [E HE B2 R 1 —fE B2 T =
HEEE (1) e AR B S RER % 0 TR & JI5E R e s
JEE > TR SRR B E ARG (Robinson & Schaible, 1995) 5 (2) HWAALLEHY
WEIRER - BWETR(E N FERREE S TEERE - HEREHETE  EREEN
FFE (EREE - 2002) 5 (3) BN > BEMHAENSFEZEE )70 EiEERI#EEE -
/NG - BIRG (KD ~ ERE » 2004) © FEED (2003) A1 (EIRF/NE
JUE—ERZEE) fhiad - TR EELSEE - HEBE A, - B
STEAM #5275 B & GFUIs R IR - (H M AT 2 E S A AT R #0053 FRRPTA SHI
HYEEE > [Nt STEAM SRR E BRI R 2R Ak iz pk B AT (25885 - 2016) - fp[EI%ER
AR COBE AR SR TR Y & ~ B SERETE R - B B RS R EER G
REARUE FHEA ZUEEIRE - BRI B A B2 o EEERIs s E )7 =0
ZETI I E S A (E 2= AV B E B2 B (Baeten & Simons, 2016 ) © STEAM #(EHY
Toh[FI R T B B AR AH AR B S B RS oA R 2 RHE BE R Y S i B
R B AT g 4GP R 2 o B E BRI R AT R Y E BT MIFER A8 iR
FIHR IR EE R o3 B S IR (Wynn & Harris, 2012) <

HEH ik
o % #3

AT LLE AR Tl SR 2R ERE SRV NEAEE STEAM
BENREETIL > FEEMMISET T B e | iV - £ T AR | BT
HYZERERE th » =g [E BT — e e R R NI R B 5 - PR & B2 AR 0 5 [ At ]
BEfp B ERS STEAM A - FrAS2E N4 - —4H 4-5 fir » L Yakman

(2010) =ty STEAM #2252 (STEAM Teaching Process Card ) #EfT2E 5 -
WEME TR ARGk | - PEREE  EHISEL - EIAISOERS R - RUEFSESE - [HhlE]
BT -

L Rarse o stEERAN 3 (i EZET SRR SE AR - SR A E —
FoR 5 BB B ER Sl g T R AR S ) YRR -
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2. Fosferie R SR EBEEALES - PR - BRIV E RS R
R~ BREBNEFPREEEMT > 55 S H AR B SR EEAT AT
(4 1) % SEATECERGESET > fEH Arduino FEFEEERGT LLEE
SRR (5 61 - UIEERRE S E - BERARg iEEGtk
eI st G F - el R GBI > FEESEEEH
CEER GRS ) RETE > SHEABRER AR AR EE RGN - Bz
RE @SR (2 A) -

3. K AHE O BEVIFTLEE BTG o REREST - BRESE ~ SGTEEE ~ BUR
e ~ BEERIRIESREIEEY ~ ROERHE - #/ MRS R EIEEMR > ZhiHE
W ~ 51EE -

AWFEABIZA/ NEAY TR G SR | (R L - STEAM 2BUBRE - M DAP45HE=(
HERK ~ P8~ BEAREALEESE  BETEU N A Bt A A B (S EE -

¥ 2

AUTFEER I EIERIZHY STEAM 28 - HUASRSR - BRSNS R G
B "R RS ) VERE - AT =i EEA L EREE R AR - BHENE - BE
TR > W5 e 2 BATAEER B - It TEIEEE 24 BEHIREE
RS AEARMGIEEIEE - BuES  BUER - BVEEER MR EHE - BER
FRE BRI - W IMUE R B S E A (EREERE A - FPE84 Arduino
AREakat ~ SR REAZ RS > (EHRE RS TR - AR E AT
WrE B - TREAVRE - B A MRSk S aaaT B - RIEGETE
FIFIKERIR ~ BEEAR ~ [EAEAREH - S A A S > — B R BB
aETEEAEHERC - & B A S plaa TRk R SR 4 -

HRHR

AWFEERTT RV » FERT S B (L3 GBI R R/ NN AR R — (8 PR 3L 26 fir
B Rt ge g - Hep B4 12 A 2o 14 K - WFFe SR AL R R AR Ay 12 (EHTERER
B EREIL - BB ARSI R SR IR A =5 - 1 [F BRI Al
W22 PERYSE 20T - TR C&LE TSR | Brh s TAY) - BF
A~ BMEEEH ARG > ERN AR - BN ERS AR ERER - A fIkE
Scratch ST RHY > (HM RIEMH Arduino HYREFURIE © £ TREAIEEMT 71 - i E fi
BKEERR/NRRR > HRGFHBFEESGHE @ MMTA2EER - BR - NEFEEMS
FORRE > (EREEEA N (FaneseEt -
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B B/ "RUENIRER ) BRMKRETERRE

e AR
GEENEFNE > G AEHMASERS > L ERAEEE - RAR - S
RomimzE 35°C DLE - B4EEEA RS —RMPERIR SURTRIVSRESE - DUEIEERSH
HIRSR

A 4

i
FIEEETT \
4,”””””’::::: Y

[ AR ] [ B E ][ Ee st ] [ RIESES ]
[ [ [ [
REANZE N STEAM Szt {5 Arduino T
PR A ] ‘Zﬁﬂi %
Ve N\ Ve \ Yo Yo Yo e\ G Yo Y e\ G Y o o )
A | Bal |ca || BR[| @ m | @ e|E | w8 mB|k]s] %
iy | e | e ||| s |m|lw|e|]| s Bla| |e|w| x| |6 e
nE | BE | B || s|ls|elwlel|la|slc|®| |®|a| &6~ 8|
&wE | FR1| B gi| B (| a|lw| (& |n|s 6] |#2]E B I (g
whE | XE | Re gl | m|=le|[m|s|2| 2| |k|68]|" & ==
g (e (mE || R|R|F|(e|e||s|@| P 2] |wm 0% o
i NE = I T I T IO T B e » ;_ o d
Bt | B B | R E| o A Ao
E 5 R SR E 2=
L A A )H_A_A_A_/\_/ ‘ | 2R
Vil A R
i 53 S3H I 34 3 ‘______w
ol . wenw ) [ - S 3
BEE - RefEmie || Em steam g | | EA Arduino mi
BT RESRRE e || nRen st | | SR BREis I
e - SR IR - sy AR — (ARERA - BAES

Bk ~ kA - SCEE ANJEERY

[ BAE R A R e 5 ]

% LA
STEAM % ¥ if 42+

AWFEEL STEAM ZEE2-F (Yakman, 2010) SRET | RdZEAGRES , 58
IR » ZHEE MR © (1) B & re & ST RAAOR  DUREEAEIER 5 (2)
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T Iy B SER BN BRRAYRLL 7 MU RAVEIRA 2 (3) i rp £ ERUYE
AERE T PREEE T HE ? R EBEIA{EG B ? P A BRI R R 2 (4) & LR
B BEER AR - EMEEE CHPES - IR FmE RN SN e R
AR © STEAM FERIERE REVEGETSRIANE —Frr

& TRMRIVREEE , BB STEAM HBEHSBEFR

B TR

L e HEE (FE) SHALIBIE — R (R TE)
s —— HEE (BED It — SRR EE (R TR
B P RBFER

B —— BREE TR fth A {E Y (R

B — WNE AN - PR EEEE (Eif) EIEE CHIE

LR —— H A YRR S HiE s ~ BIELD - SR

FH R Ao 7

R OBUNMRB T S E R R E R T BRI G RERBURER
HHE ~ RS ~ URER - AVITETRASETTAWSE STEAM HEBEREE
W ~ RESE UGS - BB EALE ~ B\ B ~ (EmeFEFEMER - Wik
FrAEMEER RS - B AESUEREEILE R = A 7 E R = A B 2R & a2
LEREATAEEER > T BNER > EE-BEVHER R L ¢ IMERERTEETL
A =9 B 0 =0 B AR E AR AR S B VR BRI DR ~ AR e - R
it - A = AR IERFELE S - ARV ETR » FIAREE R/ N ARy T EVE AR |

TR FTEARTES o T EEEAGER ) Faat ERAERE LIRS EAEE
=LA FE AT R - SiatEBM b > ARILFEFERHS IR - 673 HSHE
M8 BIETEEE -

KR AMRAMRSTIMRRIRE « EREENDHERHTNERA

W RIRE Elasits U vagil)

(—) PSS STEAMBMEAYIGE 1. STEAM $5h@ief L. 7347 STEAM ZEBRERINE
B BUNEAHEE TR 20 PASREAIERE 2. &RE NP IES IS
e NBEEERER 3. BHEALHLE HEALE - ARSI
faf ?

(Z) ESGUKSTEAMBMEVIGE 1. EdE=a0EsEm M EREaRE St (T
B BUNEAALE T 20 PASREAIERE 2. &RE NP aEIES IS
GBS ) VBT 3. HEREHE HEALE - s R
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®= : MRERRIS

HREE AT REEH
YN A STC-1 STEAM #2255 1 41
GHD-1 SRAREEETEIEE 1 41
GHP-1 GREEEETES 140
Int-1-20180227 1 57824 2018 4 2 A 27 H Z 3hiskar sk
TN-20180218 2018 £ 2 A 18 H 22l BALEE

R REITS
B TR REEE WY B
LadmEEARE FESEARTE

% - BRI/ NEE SRR RUAERE > IR T RS B E
WMETEER > RGRSHIEER T HEERE ) R - BETEOREEBAR " TRt w2
Fog B F{oHEG A7 HIE STEAM HERZEE R - K PEH e R
&L - B =PRSS AR EESRY -

B= : £ STEAM B EHZBIERHNBBicH

EFEASR IR AR ? (R
L. BAEYEEEEVEE « 2T - PRS-

, - 2 EIMNEEE LT 1C SRERRERS

EEES 173 ARk P e ey
Tt 6% A5 o FrLARH I ZAAY 1% 2 BT AR R

R . o i ~ EIEERNEERE -
< R 8 SR | ke

" |3 JEG 2 X ok SR R ) FH B R 2l g 22 R
7 T~ BRI IS R ARBH IR ENE AT o BIEE
CO & F PN RB Hivg R e = ok e £ L o
Fre R/ VERIERE > RERIERER - B

BEIRHIBOR: -

(STC-1,2018.02.27 )

Ry TR ek sl | R HRE B ARG h 22 AR - B LA/ 48 511
EIRREIRIREEEST - 3Ry TAHNERS o RO T PNEERS ) o AR R D2 SR RERERY
W s HE NI T A g iz RAVER - B R TERCE > HEOS -
Itk > BENE/NHEES R T ek TR 2 A, xR gy LAY | B STEAM #(H
FEEE R AP HESRAEMER LINAERSN - BRI REES - S nkEE=R
SBHRR B A FINZE SRAVENA - B0 - S5 SRR T
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R EEP PR T ETSEBEL AR SBEMRIES A e o I &F
FHSRE . ERZFAIIEC NI L FRTAPB TR~ % Ik
HE o FUBAGREAZFNNE TR IBT CRLZF 2L o (STC,
2018.02.27)

NEHEMEESER | ISR | EtE - SAERTERAISRIE A | R E A
E¥IE TRESGERE - A THGASCREE ) o it E IR =8
(REY) :FH 4 HRAEAEGT - 2 HRAERESET  F 4 dHRAGEE - 2 A
ERIE F 4 ERAREE 2 HRALISE - B BExETEIEEEGRE - ENEYEER
AR  gRRENRSER  Falf =R T IROSIA ~ R LI
AR - W6 H R AR SRS A R AR 5 R AR 0 7 & R R AV E RIS
(GHD-1) - 55 BiEkatE A EEE - BUE2S BEFTGE I ERE S - 5GTHE
(GERRETE MR > BEURRERERS - ATREEVEENIKE (GHD-2) - 55 =H5at
[ ) B RIRGTAVSE - BR TR Z RE - S - BIREGASN - BEHEK
M EEEARE W HAERERSCRGREN - GRS | TREERAM KU » &
W SERIRI K AR - BARMRES (GHD-4) -

B : FIR =R ERETEMRETRA

W %
g - .\% »rgé’
1 ; 1 |Td
“sg\ L r
| '..’:., 3 1,* 1 5
= ‘__-;_(‘A f\! N o :;5

GHD-1 : Hal - &R - JRE% | GHD-2 @ RE - HE - BRaE GHD-4 : HAI - 1= - 4H4A
LRASEARE L EHRE | RPRHE P EST A MRS | RFPHE RIS 5T
PHEMT ARG BB A | A AR RV ER T RT3 M F R R B
ZER G BERANG A | T CBBEE R F R | RAFR O IERIEHHEY AL
FA kR - fe Bt Jefe bk o

B S R -

2w 8P Arduino #2578 K3~ B ER KA

HEEN/ 48 Arduino E(FHYIETEAUNIRHIES + Arduino #E7EAR_ERYFFSR ~ Bifirfith
/W AFER (0~13) ~ PWM S/l (3~5~6~9~10~11) -~ JHLLE AREH (A0~AS)
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% o R& > HEMBCEER: RGB £ LED 1 - s5 245 IBZ AR A ERIE#EE - 1% >
HEMBE A 525 Transformer W72 Z(FHRUEER - B85 Scratch 2.0 A2 2072 £ HESR AR
Dl B a2 seny M - B2 S aHBRAs T R AR s, iV EE R - 2
"Rk A RS ) BN A S H 4R - Arduino fEFEAR ~ RGB 4% LED J& - falfk 52 -
SEEUEON 2S o SAHEE RS mBlock 23X - DUOYEURUHI SRR EE Ak 5 2 © 5
Transformer F1 Scratch 2.0 2% > #/E RGB 4% LED WEIVEI G o ZEHEREE 415
TR AT T e LAY ) F{E STEAM HE MR -

FHBEFHEE— - = U~ AR HRERZATEEE  Arduino » #2582
SHEER T - R AR Arduino RHYEIURIEEE o Fl40 - S4HERAR T
TEBSRIAT -

B Arduino 4238 12 i oh SR P B4 RGB 245 LED % » 7 3 0 & B e
% # g 4§ % o (STC-1, STC-6,2018.03.24)

F2BEMREE ] BRATRPE 1 B RGB 2% LED ¥ Arduino # L5 » = #
FERR N EEARA Y o (STC-3,STC-5,2018.4.24)

¥8 Arduino 427 7 kAR R BIHFIREE 0 T NP S AN T IoEBF R
o (STC-2, STC-4,2018.04.24)

PR (G A] LLSE PR B2 2R B2 Arduino IR TEANAR ZUaa TV RICRRIEY -

¥ RAE A 1000 Gip pE o 2 B PRS Ed & B ASHE T4 R 135 § R -] > 1000 R p
P2 BEREERD AR I35HY & & 0 cnfzst %307 % 27 o(Int-7-20180317)

AN S d kAR BIRE £ P 1000 GRP K PE 2 B RIRS E S A ko ¢
R FEEO0R EHHFRE 180 B o (Int-15-20180317)

APEBRIS T RMSH A RGB 29 LED B¢ #ke ~ B FBIEAE
FRd K d S % k% ¢ hE I o (Int-19-20180416)

AFIZATTR SR B Y Arduino R EGETHIS AL R - LHEBC
AHAIAREE 5 POl R - I -

AL E e i P DB B 40§ - 2% 4255 % RGB 242 LED %
BNF R >R e BANRMRFOES S BB NE RS BTG A
(TN-20180415)



124 BAFEER - REY
rwmeihp e TRV SER

5 E AR A 6 R KR R B R R A R A AR A AR SR BB E
%ﬁz}iﬁﬂﬂ Arduino BN EREAELG - WIFTE T S4AEE STEAM A EE R
TR RE AR Y WEENE  RRGESAEEHE CEENMER Arduino
BCAREERAER - EADCBURHIES ~ ADMRRNIE E AR R A SRR SE - ki
IAEEREIE SR S FAVEEN: - HEE— N2 H Sl S SR A ARy
BINEE NHE LIRS AT

HZEAT e Arduino B & 0 FF kAR P EE PIREEES KX PR IENX T
BEHE AP REL FnE R FUERMNE IR FNAEEAL R
2.4 9272 plen e (STC-6,2018.05.29)

TS EHEEBER] STEAM BB R [ 40 5 l”* CAZEARLT? o
STIRRAEAY R GRERE VAR > B 4ERREEZEE RS - N B EEIERY
SEETHERE B EON S ERIREE ARG SRS B2 - BUEEME
B FAREHAVEEET RIS R HDE » W4 RGB 4% LED f&afipkaktn 5 55 A 4HAVELE
FERRER > ALIMRECHIES BB R GEATRF S 8 pik't + 55 /N4 AL BBk
IR - BEE YIRS - —SR—EZ AL ERR S EH - flU > B RESEN
PEEATT

F- R AP I KA EH R > RGB R FIRE EE I E ko

EEFE AP % Arduino 4258 R HIR R ﬁmm L E BB RER K 50
£l
PR R A AT A %% o (STC-5,2018.05.29)

I EAHERAE SRR STEAM HEHEIBE RN "6 g g L4 A7 | » WA
W R I RGB 22 LED EMIALYMRECHI S 2 50 A BRAYEL A =403 Fs M Arduino
RS FIENR SR RUR s P e a R YRS - Bl > SEVUsHERA:
PEEATT -

REF-AezA%EH  BY Arduino L 54 > 4 PIRE E 5 R R B A
BEcx § e 253 j A& gk o (STC-4,2018.05.29)

Broenk [ RIS ) USSR - B TR =AY ER - BEERKIEEC
Eﬁ?rlzﬂ SRR ENES (B Satii A AIEREEEREE > fIAIRE
ot (BB HRERR - MEHSERNSEGE KD (Bas) -
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Bh : JIR=fAREIREENEEAS

r

u—_gaﬁ.!:::vmﬁmwak

= .

FUULH AR SRR S = AR FdEnat AR R e AL Arduino FUERSZE R

BT T ARG E ) ST AR
feg g TS RE R AP AR R

AP IR GRESE ) o BUNERITE SRS - EAMAISEEN RS - sRE R
A (1) gENISR "R, BD TEMES ARG 0 (2) FESKERNAE
BREREAE 5 (3) RENEM Arduino SE7EREREHHEZEN (4) FFE=BIEMEHE -

ALl BT R - BIRERES 6 70 HK S Iy KELIEHE - =i EBE
NRHER AT A A SR EE R R R o R LR SRR AR -

&R 7NHE T RUEVIRERE , EFHER

T
gy R RS 2 GOUMERNE 3 A Ao 4 FEREREA
Foo D TE R BRREERE
| A s
1 6 5 3 4 18
2 5 6 6 6 23
3 1 3 3 2 9
4 2 3 6 4 15
5 4 5 6 5 20
6 3 3 3 2 11

Loy D f#n ) R TRIE S R o % 6 SR SEIRFBE RN TR 1 (&
NEFRMEBENRE - REREE SR (677) - RIS §ERE R
SURERAT

2. PFEBZASE ¥ SN RE o GOGREENMER - FEINERS - EIEFEE
RHETH ~ it R RES st E Ry + &R P At - g2HA
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Designing a Collaborative Teaching of the STEAM Course:
The Case of “Green Building With Sensor-controls”

Chow-Chin LU, Jon-Chao HONG, & Fen-Fang CHEN

Abstract

Collaborative teaching of cross-field STEAM course can develop primary students’ ability to
“explore and implement.” It is both the global education trend and the target of Taiwan’s 12-year
compulsory education. This study adopted a case study in a sixth-grade class of an elementary
school with 26 students as research subjects. Three collaborative teachers designed STEAM
courses and guided students to construct “green building with sensor-controls, ” including drawing
design diagram, writing Arduino programs to manipulate sensory devices, and assembling green
building with sensor-controls. The data collected included STEAM teaching process card, works
of green building with sensor-controls, semi-structured interviews and teaching notes. Results

found that: (a) the collaborative teaching of STEAM courses to help each group of students
construct the green building with sensor-controls met the daily energy-saving standards and
achieved beautiful and practical effects; (b) in the course of constructing the green building with
sensor-controls, each group of students learned the cross-field skills of STEAM and ways of

communication and coordination, as well as cooperative learning attitude.

Keywords: STEAM course; collaborative teaching; subject study; green building with sensor-

controls
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