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B EEai kST EHE LA 7 B B 57 25 8 B 41 K
B AL I TE AP HEH B IEHEER

FHERPEAE 2 R R BN ET 108 T AR REABE R E 2 s HEiR 2 A R E
BB TR AERGEZRE » SRHRESE e B RS - e B R PR T ak B IR T B 2K
HYHIER T = WA B ERIFRAYADE - EME B FE S - IR EHENS - A =2
T IETER BRI R RGBT ERRE ) - AR - TERLER SR B AR E B RIER > E AT R AERRT 58 L
FHE D o BURIFFERF RS Kahneman (2003) RYESZ S EREEH G (HB0lAE KSR RIS ([ FERE )
HUSERE T - AR — (M = fE N E A (ol EIEs - FRARE ~ BRRD) AR =17 R - IS
T LR R TR B 2 EE SERE VRS © HIR ) FHRHE ) B FGR - AR
—IEERFE ISR » DISLEREE T o SSEE A 26 2018 1 TR E B2 FHE T BEE - A
BRI RIS S B BIEE R - AWFZEEIE 169 (YA RS - BHREICR R 77.2% - Hh 5
MEFFE 102 A (60.4%) > ZZMEEHE 67 A (39.6%) » SEIJMEEG B 12.189 5% (fEUEZEE 1.554 5% ) °
AW T - BB RS HIFFE T 2 09(5 B s M iRl B R e i o R DS 2 i
HUFFET RGO » WP FRiE SRR - A EREE B = f A AR 5 (HukEIEE » SRR E - THIEE
B EEIEMR ; (EEERRAK EHEEE S SR EBIEAR - ik Ol g8 SR E o =2 2 5
THEE - BB R B E R E S =B R IR AR - RS E 0 R PO G s i s 5
S BIEHIE (E E R AT - PO BRI HI3E o SR R S S R R R % (RSB E
JERRPR G © FPEE (LI ER RT S R G - ERBARE AN SRR E > R R R IR R 5 (EfEE
AN T JEk S T B B Rt A AR ER TR - 15 R R B R S = B R 2 EHRARI R - AR5
B ERTE A L R 1R o R B RE B R R R - R B A R i o B B A TR L 17 R S R R TR [
TR HIRE R RN EARE - VR E R EMRETI R R R -

BISEE : SAEEER - AMFEE  MHAT  BFUHSHE

FASCEIWER MR - BT ¢ stanup0818@gmail.com ©
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BE2ANREREITR TR — 2R 2R ENEZHE (Lim & Kim, 2014) 24
B LR R REF ER 2 A TRITEE - MRS (FFEE - 2018 EFHE - KL
0 2019) - MEREHEI I FELE G R 2R3 E2 4 STEAM (science, technology, engineering, arts,
mathematics ) BEJJHYE XL 1E (Sergis et al., 2019) o [ £EFE STEAM #E E 2 ERAK AN Y HEH)
Z N 0 i AN STEAM HURHESRERFET 4 - WHZ2ILHBUTSE BRI EN 2 —1E
f65 STEAM K ERFCELE (ERY B B EE) - AR FCRVHIE By 2018 FFERTHE - 2018 FEEILTHIER
WHE B T AR 2K RiEE T - ZRERE KRR DIEE+ AR REARH
B2l 2 BRI R B R P 2R EHE T - RS2 EEEEREFR S EREE S - Bk
EIEEHEME - R DRI RS e Es T & {F (collaboration) ~ #LAIEREE (critical
thinking ) ~ #EFERTRERR AR (complex problem solving )  ##3 ( communication) ~ BliE T (creativity )
E5CHES) o AR EAEREE R E - DUEE STEAM HEHEM (ZILHEE#HFHERE - 2018a)

BEF PRI E R R B FTE Leont'ev (1981) HUTHENZEREARRRE - THEN E A VBRI & A BhEh B
(- Pha e NR—iH 18 7 B/ NFARRFE SRS EES)  28A HERRENTE) (A0
SEFMEMEREE DS MEB R E) - WOIEGRERRE (W fEiER—TEE R A TERN
AR THEE 2B ) - K - EE RIS E SRR S — R - 2RISR
fgph o SERAR(E A RERIBIA R - AL A TR 75 (Li & Liu, 2018) - fEHEEFH
FEELE LS ~ PREEARTEMRE T - FERRIR A ESHA RIPVEEMFHIHE T (Hong et
al., 2016) ° 25 =[5 E AR E E EUGEE S - 8 2R A A AL SR R /77 (Chase &
Abrahamson, 2018) © Tsai % A (2015) o » (EHEEE 2 FEAZ R 2 T LAY FE BA FIER AN (T
DI BhE A ST R AR - 1T BB PR PR e R B B S AR, - T R SR F R (21 -
FefRH » TR RN O - A ATREM AR TIFEAXEE (Henker et al, 2015) -
INEFER A (U GmE, - HIGHaEM S BUEG P AVEERE « EERERFH = LA AT RER
T A AT R L AT YRR - R ORI L At B PR Y 356 824 (Hong et al., in press) ©

FE S LRSS (trait activation theory, TAT )  ( Tett & Burnett, 2003 ) 553 » 155 Bl -{a[ 5 £ e
HIFERETE S AAEE - R E =R A FET R BRE IR E PR [ (Tett & Guterman, 2000) -
Tett £ Burnett (2003 ) jKF JHLE G i P A TR ERSR ARy B B TIF R BHRAGR - SR BN AT DU TS L
SEENFTERBEIEN - EEERE - B TIFESAEER PR ESIBE - RIS TEE
e EX H A EAES - AT HEERE IR B SR - WS LA FRREA e 2 B E AR
EEM - A B TR EGE - BYE R EINE - 540 HLEERRES [REAY AT
SEMEZEE N EEREMERM - {EEEEFEMS - FLEANR D = rTRE 2 {8 A B 5 R E Bl
RERR M B E R, - BN AIER T FOCHBER SR ER T RIS R R E L - (RIS EX
I AT RBUHBI A WEBRE - AR 7B E —E B B emir e 2 B T R E R 2 4
fHlAMTR & RE B RO 58 7 = A 2 8 B 5 A 1 (B P S RE L 43 S IR A AH R

— BfFEE

REFE WL E 2 8 N P aT R iE T BRI A F S A FHERIIEE (Ajzen, 1991) » JREEHE
—ETE (HE) -~ H5 - @8 reiE— ([ imzryfEi: (Albarracin & Shavitt, 2018) » FEEFE(H
S EYIREHE - AR5 - R AN SRR it - FRSEREFEE (Tormala & Rucker,
2018) - fe—{E ARYRERE ] DLTE It s it rOFERA T T R DL R B & EHAY /5= (Cunningham & Luttrell,
2015) - [ - BRI HE IR EEEREZNER (Gwinn & Krajbich, 2020) ©

Rt B A RS B A I — A« e iR E B S - BB R RS AN E
RIMIRE ~ B AMVFHEENE Z R FAEEE (Haddock & Maio, 2019) » TIETEREEE (cooperative
attitude ) #ER R H B TER 2 (1 pk B 2 SRR AR EIEE OIS IIEE (Hall et al., 2012) -
DAFI R4 HE & BB A a8k R e s i MR E LA DUER HE - &1FREEE A
PRI 2 E Rk B ) E BRI (Er & Atag, 2014) © MAEAIFSETd » S1EREE BIE2HIE 2L
HLEIR R & 3L [R5 15 i) T TR R 2 rh i E R M AR - A (FRBE TE R E R E i
EREG T RIEZAEE T - e HEERE S - Ji > EETRERENEERET » e ES
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HHSEREE 2R -
—HER=E

HIF T T 2 AR AR A Y LA AT DU IS HIRR AT T Ry (Tpe, 2003 ) B2 B [A] A 2 [EAH A 52
B EEENEAEERTTE (Chang et al., 2018)  [MIAHFSE#E HH Kahneman FiTHe 8 % & 8 FEFR 1
Zf (dual process theory, DPT; Kahneman, 2003 ) HYRME & AR AL (8 2 AN [E] Fl % 0 =AY - FE 5 8 FEfE
HEm (Kahneman, 2003 ) 245 » A FHAYHER EHE R DUE /- B AV RERE » A1 E SRR
S BN E S FERR o Ry TG [alEE o TR R EHERI e E T T 0 Bk T EIRIEE , (Evans
& Stanovich, 2013 ) - ifil Hong £ A (2004 ) KFH1F% 7 SEAVEERL 53-8 — 1 - Posialag » RRAIRE DA
TERCCE » Hor o DU RS a0 A1 SR TS TE A T B ERI#E S - Hong F BV FIRE 215 E
(R AR B FL L BE 7 BT 9 0 - I AR B R E B AR & (R R R LAk
TUETT 20 ge S S T A ) BEREHE ; EEAR s SRR G o W
HIRA ~ B« RFeR B FE Lo R - DUAER  fiTRBRYEF (Doury, 2019) - [ERE @ &
(E R AR R AR SRS — T BT N F A NKEE ERF#HHK - SRS 2
EEAREMHGS - RN BB SR E R M E IR 7% 7% (Baker, in press) ©

FRBAWTSESRH - AEk o A ERE PSS R AR R E L PRI T DA (5] e e 8T
HIBIHTZE b S AR A% » DARERS T35 BRI FHEZS (Oyemomi et al., 2019) © [AIIRF » S@&EHFFRIRFEH -
FHENREE RO E IR o 2L BN - B E RS R S E(E - I B pess by =28l
EBEEZ BB (Brown, 2013) © SESR(EREEPKEAY /77 AR 2B E SR FRE &R
B E TR EEER (Foray et al, 2012) © 534N » BB T EMER AR B A F R SE2E 17, - AT
DARREH 3 14 F 2 2 i =T U 2 ST K B2 (Pellegrino & Musy, 2017 ) ° B FRIESHEERY
EEEHS2EERE KR GEE - BEERRET - B AR R RE A R o I RTRE SR
ERLfA L L [ o 2 AR BRI o = o BRI - ANIFFEDUAIRR > = - AT 2 SRR TR R 25 )
HHERLSS PR T3 o0 SE IR -

= R ENENERE

HPE{T R 3 (theory of reasoned action, TRA ) K i1 2 175 5 (theory of planned behavior,
TPB) CHFZMIE N B KB AT =17 & (Jolace et al, 2014) - L (HEHEERS " &
FE S EEE B - B AR Ry R R B AR T R E T R BIEAD (Ajzen & Fishbein,
1980) © Ajzen B Fishbein (1980) #2HITT R EREE —H A ¢ FHMER & 17 R AT aeM: - mHrE T
EFEER AT R BRI EHEMER Y (Chang, 2013) - FrE BRI EIEEERTR €T R EHES
{EF2E (Amoroso & Lim, 2017) < fEHIF Z T - £ 70 Z BREE TR (8 A EE 5 Z R0 Ry

(Hashim & Tan, 2015) - MEFRIEZAIELEIER EZ BN - WG R HE N BRI 25
BUFR O TR - AR B R B NI T RGN = - BRI - AW TR R R R 22 AR St R B TR R
BB R L BRI EEE R -

Jitk
— » RIREICER R

ik o o e (I A LAt N\ L IR s S 78 HH R B AE e MR PR B, - B T A B R B M
W ZHEIHE (Neel et al., 2016) © it & HIF% 5> ZHVE AR E B ME E A FEEE - EEARF
BEET AT - MEAFIES - SRR E R E R R E RN g 2 R EEME (Jonason &
Zeigler-Hill, 2018 ) - it & HIFk > F i A GRS » el # 2 #E (Rimé, 2009) - {H
5= PN ERL R Sl A E BRI BB RE R - (R MR SE A R A e 2 1 el R R A 5 Y
FHE o B S FREE A EEE RS AR (Stroh, 2015) © K - FEAEFETE(LE SR ARG
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ZEIRH R - AWTFE LG (R RO B IH - JIaso S OR o B IE B ) R (ORI
RS —(HRERE - 178 - ERRAYRIIEE - A8 1 Ao -

R
ITEER

1 HRER

(—) ATEREBEEEAGRS 2 Z iR

HIER LT R FES I E BRI (Salim et al, 2011) @ —B&W S @ EEEEEEMN - 2485
A A A L S BE PR R B 53 SRR 3 [ (R A B2 22 (B B ( Shimazoe & Aldrich, 2010) < 554h
Lin (2007) th#HH - (REFSFEEEEENES Bl B M S 3% o ST R AR -
Rt - ERBERGIEREE - A REE ERTEREE  ERE(E R IRIREREES) (Willard
& Duffrin, 2003 ) - #UEZEEE RIFHIE(ERRRERE - nREREEAEEX & (EIFHETT R AT RIE% > =
(Cummings, 2004 ) - HE T ERERFERR B E T RIFAIRGE » g ERR B8RS Z1T R (F]
A1 » Alsharo et al., 2017; Llopis & Foss, 2016; Mueller, 2014 ) ° [t5F » JREHHRAFFRIGH - 2B HH
EEREE s BN I AR 5> 517 R (B4 > De Paoli & Ropo, 2015; O’Neill et al., 2014) -
B AT B & 1E A VR ST R R 2 (N R [ 8 P % o =R B B G 5 9 RIF A 1F B
FE o RN AR BERYHIEE D F4T B (Goh, 2002) © H4h » F1E% 3L F B2 it & By R E) -
T 7 A T T (e L qef B P e B Rk R BRI N R - AR - RS - [EIE
I AHAEE (BIZfreintmss) ~ o= (EE (LW AE )  (Asterhan & Bouton, 2017; Wang & Noe,
2010) © AUt - AWFFERHE S S E R R EEA AR LEE (GEEMBRKE) - 55
ik 7 B R A = R A AR - ol al A - FRAIR E BRI 5 E R A PR MR e
FR G ERE R B 0 5 2 R BRAR (BGR A0 T

HI : AEREREEL ok (ol B B IEAHR -

H2 : A EREFEEE R B B B IEAHR -

H3 : A ERERE LI Rk 8 2 B IEAHR -
(=) Gk FHE G E R Z R

TR ARG W DA b 8 ¢ 1 BIEERE RN TIE A =GETHRRE - i B S R TIES
FGEFTTERE ; 2. TPB 2 —EE A FEIENT RER - EREBEANIETRE » REERKEE I
TR EFE (Fishbein & Ajzen, 1977) ° fRi% TPB HYHE: - BRI DAY 21T By nl SRy TEHIE
12,2 — (Fishbein & Ajzen, 1975; Scuotto et al., 2020 ) ° Scuotto £ A (2020 ) +5HFEHIFRILZHIFEMRS
B BT - AR SRR TEREN AL =R - 5390 - MHRARFSRIEH - B AR B IR AR =
St P A AH A B IR B H A Al b o TS REAE I M T A% > = ( Tamjidyamcholo et
al., 2013) - HEWREE  E2HEEHEEHCEMSSENINE TS BiEHBHRNEMKE
ROCE RS > FEO EREREER9lE. 2125 (Cheung et al,, 2013) - Rk » AW EBEE(EE
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BEFRIELAIHTRITT By - BRI R A 1 38 e S B A R e = R R B AHRA 1 -

S HEE I E R E M 5 (axiety-uncertainty management theory, A-UM theory )
(Gudykunst, 1988 ) HYEHELSKE - FERE B E B AR S - & s B8 S 0 E T A PR BT RE A2
TAT Ry o MARJEEER » Q1 5227 3 I ok YEE Tl 7L U ) 5 1 R P B AT Ry AP 8F IR 5 0t 43 = S 3k
(Presbitero & Attar, 2018 ) BIIA1 - &G K F 257 FRIFAVIE T - 1R & b 2 1 [E HY 48 5= 1 G i
B BRI AT ST R ERE (Blote et al., 2019) « H A HEGmE S22 EETI5BSCERE - Kl
REE R S EREARUE - RIIG - AR (DR Bl i il = EREAHBRA R 28 (E i e - 1T EL
ORI 1 B 1 2 BRI R R BB R A 2 P 8 - DL Kahneman FfrHe /8 5 S 51 R R P G iSF 1T
WA EN TR AI R B RS + AT BT 2 B (R TR E BN - B Z =R
R FERIRAGR - HARERAIT -

H4 @ PO EI By =SB E A B IEAHR -
H5 @ FRAIS S BERT 18 7)  E FH B B IEAHRN -

H6 : [E RS B o = BB S &R -
(=) BTERBEE LR S Z PR

[ AR R0k o = E PR A A SR BERIRR A T Ry - EENMER A N A, - TR E AR
G A ST E— S 1S 1E (Asterhan & Bouton, 2017) ~{HAF B EEEEE S ET -
HIF =0 A R 2 R B CRY AR e b A —E P » N8 FR— S EfT R » AL
B R A B RE S E R T 23 (Hong et al., in press) ° thitf2ah - (EEE [T TEREZRETAYF - fill
RS T TEE R IR s ZHIFR AR - NV E B EER - SF A2 B2 M A A 1R 7
PRS- EEEHRMIC SR EE RSB - A T R ERE S (Hau et al., 2013) -
HLM R HER o B TR B - IR H B R IR RS R - e i
HETHFR T EER - BESREFRREBEEEZM S @ Ry BEEETHR T R EER
FEHI > S 405% - Bidegaina B2 Lukas Mujika (2020) 2 RE4VREE a2 EM ARSI - Kt -
AseE N B EPIEAERRE L - K 2B R 2 B INE TNV - Bt - A
iR e FREE B E S R BT

H7 @ EEREE B o = B BT B R B I AER -

A

SALTH TR TR ) R Ry B R BB N T (E E R T o 2 A B2 AR E T
JNER ~ VRS A BN » ASERERE - R FERE —HNSEEE - WRHRERS
chiEfit 10 2 15 fFAVBEEEE - S ERMERTEE 0 RESETEE #E - mArhHrEe - 2
BEAB RS EG SR EAIREM R SRR A SR F i - KL - BBAESERI5Em—
H TR AEREC TR ) EhL > 2FEMEBARFPEEL R - FRERIN - TRES T EIRATE
stAOTERL - AR A v R RTRE - St — D BRI e ROBER ~ N A B O FE R R R - 17 2018
FREER AR, o JERETYRE RS S H  P7 ZR R B R FT R AR 2
I AER R ER A s AT (R B (ST B RBE SR - 2018b) - DL - MBS - 7 hl#EH
HIRELE(E K STEAM HYFEFEE S MERIFRAIRGHE - W (e P2 Bt 1T R S HIFHRIAISR -

= HRBHE

ARG TS I E TR - 2 EE 220 2018 2L E AR T RIEREN 2T
FR/NERAE o ORHFSEIEGE 2 B BE R R N R RS o ISR 219 RS - WP ERIE S R
REAEE R —EE R - F ek 169 BB XM - B RUEIEER 77.2% » HPHBMEH 102 A

(60.4%) » ZHEHF 67 A (39.6%) ; TE/NE 94 A (55.6%) - BIHE 75 A (44.4%) ; FEH
B35 AN (20.7%) » REHCE 59 A (34.9%) - JNER 42 A (24.9%) 0 9 F#E 33 A (19.5%)
SRR R 12,189 BY (FFHEZER 1.554 5% ) -
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i Westland (2010) 5 H VB 7EE & 2 MBI 1 HER R IR AR ARER N - BEARERIK
e AT REFE - HAR T Tn = (50/7- 4500 + 1100) | n RBEARE  r s VBES EAY RS T
REE B & VB IENRE H B R - AR SR AU - AR FE 4R Westland FTHe A =EST
iR AR RIES  RDEEES 48 Bl r B4 EBALRK . Tn= (50% (4°) -

(450*4) +1100) 4 - FEER "n = 100, @ HAWEREDTEER] 100 ELL B SURAREA
FF& Westland FTEEZEEK » TIAWFEIVEE R Ry 169 £ - FFEHEERRIEYE -

M HERE

AW RERRE LT - IS NE2E i At R Em T TaeaT - WASH 2 R HE
WIRHEREL > FFamH A REEMAEERNE - DB SR REE ; B ERRAETEE RS
182 A5 R R 2 By TR /7D Likert 5 B8 3R (1 3] 5 HRIFEAEBERIFERE) (5
RyRF RIS -

(—) AfFEE

AWPFEIREE Ajzen ( 1991) FTIEMVREREES - iRt SFREEESR - 5t 11 & - DifrE2 0E Y

REERERESERE - A - SR HEEIRER - REEEHREHEI -
(=) Ak
AWT5e 25 R Hong A (2004) HIAERD 28R - Hi o - FRAIRE - 18Ik

BE 3 Er18mE - =T sEA 5 8 DAErESEE SRR FAMEERRE - 20 PR -
WREHE - WESH EHHECHER  SAKE - BEEITER R E AT - B MR
THIEHMY  BAGRTFEHOWER § BESE - BB R R E e EE T - B TkE
PEWEE - ARREHCHWER -
(2) Flis +30

AWHEEHR Huang A (2016) HFFEDZEBESR - 45T 5 8 > DilrE2 B Wik FriE2H
R ERRRERE - 20 ¢ AR ER 2 0] DUETT B R AR D SRS ) -

iR

— - IHESH

Hamdan % A (2011) fEHTEERE MY - HERRSIVIEE - BEEETIUE - EEST -
eIt - ARWFSE DL—FE B RE IR 32 3 A7 N B0 R0 3 A DUE T I RE 5 539 DAERRETE 2 % 72 2 oo i e H
B W INMETRIE o T AT Z2 RETE Y N 50800 31T DA— S B 38 1 (R R AT S AT x/df BB /N A
5 * RMSEA fEfR{EIE/ MR .1 - GFI Bd AGFI fEIR(EE= 1L .8 » [FINF & EIHI N R & & (factor
loading, FL) EUEA /N 5 I - BIZERFEREHE A MER (Hair et al., 2018; Kenny et al., 2015) 5 AHf
FeMEG R RS EREENE 11 EHNZE 6 8 - PUsEIEETE 5 MM ZE 4 38 - SRAIRELE 5 = 4 78 -
TEEETNE 5 7B 2 4 7 - FRE S RENE 5 M2 4 R -

- BEEERUE ST

Hair £ A (2018) f2HRE—E4EEE (Cronbach’s o) JEKH 71H » MiHEEE (Composite
reliability, CR ) {EJE#E:# .7 > M AHHFFE Cronbach’s o [HSTHL .83 & 94 » CR {E/TH .84 &£ 94 » AHf
FMERFEEREE > WFR 1R -

Hair % A\ 5% FL (HIERE 5 (KR I EUE Z FETEEER R - A 5e s S EEE & Bl maE
HAZHE  HAp S EREENY FL BT .66 2 .83 » [Fuli[EIaERY FL B/ .68 2 .80 » FRAINER FL
BT 79 & 83 - BRI B FL HAHY 63 £ 88 » Fiili /=2 FM FL HAH 87 £ 91 U1£ 3
FiT7~x 5 Hair 2 A (2018) &MY (Averaging variance extracted, AVE ) {HJE KN 5 A R iZiEm
LIRS - AR AVE BT .56 2 .79 » WI5R 1 Fivs -
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®1 BRZEEHENESH
HEH M SD FL
AERERE M =4.14 > SD=0.68 > Cronbach’s .= .90 > CR =.89 » AVE = .57
CAl 424 0.86 74
CA3 433 0.79 83
CAS 4.01 0.81 .66
CA8 4.15 0.81 77
CA9 4.09 0.84 80
CAll 4.04 0.87 72
s ElfE M =3.90 » SD=0.70 * Cronbach’s &= .83 * CR =.84 » AVE = .56
AR1 3.89 0.87 75
AR 2 3.72 0.89 77
AR 3 3.83 0.85 80
AR 4 4.06 0.84 68
BRI M =4.04 > SD=0.76 * Cronbach’s a=.89 > CR = .89 * AVE =.66
RRI 4.08 0.88 79
RR 3 4.11 0.89 81
RR 4 3.93 0.85 82
RR 5 4.00 0.91 83
T M =375 » SD=0.76 * Cronbach’s o= .86 * CR =.86 * AVE = .61
ERI 3.85 0.88 63
ER3 3.62 0.91 80
ER4 3.83 0.89 80
ER5 3.69 0.93 88
P> 52 2HE M = 4.03 » SD=0.80 > Cronbach’s o = .94 » CR =.94 * AVE =.79
CIS1 4.05 0.85 90
CIS 2 3.96 0.95 91
CIS 3 4.12 0.82 87
CIS 4 4.00 0.86 88
= BRERCE S

BN EA R BALEC R - AIMRREE RN - HHR S H NSRS 1B
MRS {E B o/df ZE/NFY 5 (Hair et al., 2018) * RMSEA J&/)NfA .1 » ifiif GFI ~ AGFI » NFI » NNFI
CFI » IFI 82 RFI JEA A .8 (Abedi et al., 2015) ° PNFI Eil PGFI J K/ .5 (Hair et al., 2018) - A<
WA SRR E 43 B ¢ = 258.1 ~ df =203 ~ ¢*/df=1.27 ~ RMSEA = .04 + GFI = .88 + AGFI = .85 »
NFI = .90 * NNFI = .97 » CFI = .98 * IFI = .98 * RFI = .88 * PONFI = .79 * PGFI = .71 » B R A2t
B E RIFnIEAE R -

m - EEEMEERN
FEATFE LA S (FRE R RV B AR 280 - DA= TS R HIRR ) S B Rl 2 B R S (F R VB IR

BIE o EASH AMOS 20.0 #ETHREEETT SEM 43475 - EHEREN S TG SRR » S ERE AT B R
B EA EAHRE (P = .57%%% t=75.99, **¥%p < 001 ) - S{EREFEEIAN EEAG EFHR (B = .56%%%,
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1=6.18, ***p < .001) » & x EOEEBEAEMEMNE (B=.13,1=1.75p>.005) - FEHIEHFEH
SEEREEAEMR (B=.61%%* =724, **p< 001) - [HEEHEEGES ZEEAEAHER (B
=_32%kx =417, *F*p< 001) o

54N » Hair F A (2018) £ - BT (coefficient of determination, R*) HYE{E Ry .25 BFEIF
FEER G AR - R Ry S IFRIRFBER P IR - i R B .7 RISERRZIA AT
FRFEFERE - M ARRFFCHI M S SR b & (ERB S S s (ol A R T Ry 33% > £ By 49 » B EREEBIRE
I B RIERE STy 31.3% 0 f* Fy 46 - B ERBREE EHE R ERIMERE S R 1.1% » /2 Fy .11 PuliEl7E
TGN SR R R R E S SRR TR 45% 0 2 By .82 0 4llE 2 FTR -

B2 EBEHMFER

**xp < .001.

5 EIRWES
AT LA S TERRE (R R VB AE 5 IH - PRI ~ RRANSCE ~ MBS F =T AR R3S

R T EIE - R SRR E R R AR OB T R RS AT - AT FERY RS A A SR BT
GFREEEERE S Z R E AR IR (B=31**) » 2133 i -

x"3 EHRAERAD R

T GIERERE
B 95% CI
FrE = E 31k [.17,.45]
#xp < 01,

GIEREER B TER 2 (L B Z SRR SR E A B EEY) (Hall et al, 2012) - [iffF5E
e R BN AT 2 B AR, TR B P A IR S FRERE (M =4.14,SD =0.68) -~ {fE={i}H
RIRRIER > S8y - PR AR TR E (R SIS R T 2R T 20 & AT S5 EfRE
& (Hong et al., 2004) - b Feis BT AN FERY22 BB HEA A By PO Rl 8 2 HIRE 21T R (M
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=3.90,SD =0.70) - FEHISEMEE & (R EIE A ZE T 050 - GIuE T SR
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With science, technology, engineering, arts, and mathematics (STEAM) education in full swing worldwide, several science
competitions based on STEAM have sprung up. One is Maker-Highlight-STEM&A, a competition sponsored by the Department
of Education of the Taipei City Government, which involves STEAM learning and creativity through hands-on skills. In Maker-
Highlight-STEM&A project making, knowledge sharing is crucial for seeking approaches to solve problems. Participants must
know how to collaborate with each other and have a positive collective attitude to knowledge sharing to achieve the team’s
goals. In particular, in the competition, the project topic is given on the spot, which encourages participants to share their
knowledge and discover new ideas while creating project functions and improving their project quality, thereby helping them
win the competition. Extending Kahneman’s (2003) dual process system, which states that automatic and reflective responses
exist in knowledge sharing, we divided reflective responses into rational and emotional responses based on the cognition-
affection model. To analyze the role of the three types of knowledge sharing, this study explored cooperative attitude as their
antecedent and continuous intention as their predictor. In the highly competitive environment of Maker-Highlight-STEM&A,
knowledge sharing in teamwork is crucial to win the competition; however, few studies have examined the correlation among
cooperative attitude, knowledge sharing, and continuous intention to share knowledge. Because self-identity can foster
attitudes toward a behavior in relation to the intention to perform that behavior, the present study considered the self-identity of
participants in three types of knowledge sharing to predict their continuous intention to share knowledge in the competition.

Group interactions can affect people’s motivation to share their knowledge. Thus, this research built a research model
extended from trait activation theory and social sharing motivation theory. With cooperative attitude as an independent variable,
knowledge sharing as an intervening variable, and continuous sharing intention as a dependent variable, we proposed the
following six research hypotheses:

H1: Cooperative attitude is positively associated with autonomous response.

H2: Cooperative attitude is positively associated with rational reflection.

H3: Cooperative attitude is positively associated with emotional reflection.

H4: Autonomous response is positively associated with continuous sharing intention.

HS5: Rational reflection is positively associated with continuous intention to share knowledge.
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Hé6: Emotional reflection is negatively associated with continuous sharing intention.

The purposive sampling technique was used in this research wherein all participants in the 2018 Maker-Highlight-
STEM&A were invited to fill out a questionnaire survey. A total of 219 questionnaires were collected, of which 50 invalid
questionnaires (with incomplete data) were excluded, leaving 169 effective samples for an effective rate of 77.2% and including
102 male (60.4%) and 67 female (39.6%) respondents.

By performing the first-order confirmatory factor analysis, questionnaire items with lower factor loadings were deleted.
Then, the reliability and validity of the questionnaire constructs were tested to ensure they met the thresholds of statistical
standards. Model fit and path analyses were performed to verify the research model.

When performing the first-order confirmatory factor analysis to evaluate the internal validity of items in each construct,
items with residual values over 0.5 should be removed from the original questionnaire (Hair et al., 2018). In the original
questionnaire, there were 11 items for cooperative attitude; five each for autonomous response, rational reflection, and
emotional reflection; and five for the continuous sharing intention construct. Of the remaining items, those for cooperative
attitude were reduced from 11 to six; those for autonomous response, rational reflection, and emotional reflection were reduced
from five to four each; and those for continuous sharing intention were reduced from five to four. Exemplary items included
“If my teammates have trouble shooting, I will help him or her right away” for measuring the cooperative attitude construct,
with CR = .89 and Cronbach’s o = .90; “If any idea comes to my mind, I speak out right away” for measuring the automatic
response construct, with CR = .84 and Cronbach’s a = .83; “If any idea comes to my mind, I determine whether it is rational
before speaking out” for measuring the rational reflection response construct, with CR = .89 and Cronbach’s a = .89; “If any
idea comes to my mind, I think about whether it will be rejected before I speak out” for measuring emotional reflection, with
CR = .86 and Cronbach’s a = .86; and “I would like to continuously share knowledge in this type of contest in the future” for
measuring continuous sharing intention, with CR = .94 and Cronbach’s a = .94. The CR and Cronbach’s a values were above the
threshold suggested by Hair et al. (2018), indicating that the composite reliability and internal consistency of the questionnaire
were acceptable.

In this research, having a cooperative attitude was the independent variable, the three different types of knowledge sharing
were mediating variables, and continuous sharing intention was the dependent variable. Data were analyzed and tested using
structural equation modeling with AMOS 20.0. The results of the data analysis revealed that cooperative attitude was positively
associated with autonomous response, rational reflection, and emotional reflection. Moreover, autonomous response was
negatively associated with continuous sharing intention; rational reflection was positively associated with continuous sharing
intention; and emotional reflection was negatively associated with continuous sharing intention.

Throughout the competition, there were numerous benefits for participants apart from the purpose of the competition itself,
including teamwork and knowledge sharing. Despite the fact that it is important to know how to effectively improve students’
knowledge sharing through such events, it has seldom been mentioned in research related to science competitions; hence, we
conducted an empirical study targeting the 2018 science competition. The research results revealed that all three knowledge
sharing types, namely autonomous response, rational reflection, and emotional reflection, played a positive predictive role in
cooperative attitude. Emotional response and automatic reaction played a negative antecedent role in continuous intention to
share knowledge. In line with the Chinese saying “thinking three times before taking action,” we should focus on knowledge
sharing from rational reflection and deactivate knowledge sharing from emotional reflection and automatic response to improve
knowledge transmission effects for participants to experience a more meaningful STEAM process.

Remarkably little research has been conducted on learners’ knowledge sharing behavior in school and even less on such
behavior in competitions. This research revealed that a competition involving teamwork, the behavioral model of knowledge
sharing, and the intention of continuous sharing can be expanded to understand cooperative learning in any other STEAM-
related contests. In addition, this study proposed three different types of knowledge sharing (i.e., autonomous response, rational
reflection, and emotional reflection) extended from Kahneman’s dual-process theory (intuitive feedback and reflective feedback)
to review continuous sharing intention. These three knowledge sharing types could be a reference for future research teams to
improve knowledge-sharing effects in other cooperative settings.

Onsite team competitions promote cooperative opportunities for participants to develop their attitude to collaborative

work and knowledge sharing in rational reflection. Cooperative attitude development is essential for meeting the requirement
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of new 108 curricula. In line with this, other types of science or STEAM contests can integrate onsite activities to ensure that
participants must work collaboratively to win the contest. In particular, National Science Fair or Science Olympic contests
can be implemented with trouble shooting onsite, in which effective knowledge sharing can be embedded along with project

making.

Keywords: continuous intention, cooperative attitude, knowledge sharing, hands-on science
competition



