RS T
2019, E - HFH 1, 73-95
DOI:10.6173/CJSE.201906_27(2).0001

Chinese Journal of Science Education
2019, 27(2), 73-95

DUttt e R s B h B L B R 2 A S EE
FILZ N

EHE

BIERE

REL

B REE T B Y ﬂﬁ?&zﬁzﬂ
BT EEARAE TERRBER A

z=
REBREREHEE - eSS R Y e S S T 2R
Rt Va2 o A DIRER A

A

RN AR B
UETTRIREE > KA RS HAR

HEHFLL - R EES T 2EERSNEEERTNVNE - ATRER U T SR
BRIEHERBER - L2014 ~ 20172 1B R AR B (S r387 4 m P 84k
P EH5 » BTN R ST B PEAEBSRRRIAEN - eI ERIEA S
BRBNREHE G - BIFEREH > vt UEi e E e B E 2 EBSR RN

B ¢ B R R B A B Y

A B BRI E © KIS E

HHPHERI LA B E > 2BEHRARBENAHBEBEA B ERCR - HEREE
EFPERRRN  HEBEFHERERR A AR AR - AMEADTE P ELE
SIEFHERRNTERNER - MIRGERAPNEREHSER S It TGS B2 A28

I EBRAH R R IR P B R R A s 2

bses iR B RGEE

HRERFZ SIS

FEHFSE > MRAERHIERTTH - R AR A SR

RA#EE | RIS YRR -

= HIE

MER ST IR AREES T &
FHHERRREAN M —FERNE - THEAE
1087 R 4 o 3 R SFUSERTE - DU B R}
REBERER  BHEBETHIFEESEE
BT R B RIRE S oA A S e B 5
ﬂ?ﬁ'iﬁxﬁ(ﬁﬁi?%%iéé’ﬂ?nﬁ%ﬁ(%%&Eﬁmﬁm
2018) - AT IFETE AN HE A EE) AT

REVERHRL - AIEGHE

BAEHERES)  WPLEEEEN R T - a5
BT REERRE ST 5 et eSS -

AIRES | EEA AR G AT AN HE AT
o FELUS R AEERNE AR (ER
BWtgth > 2019) - RHEE R REEEA
[RICERHH A ERE T > S BEAL
ﬁmﬂﬁﬁ’zﬂ&*ﬁﬂ’]ﬁ%aﬁm%ﬁ%% fie

AT+ B R M 2 st & KB I B 1L

*EAAMEH - TEH > mchen0040@nknu.edu.tw

(B EH - RE0843H13E - BT HH - RE108F5SHA21H » #ZHH - REI10845H23H)



74 Tz BER RwEE

RHEEEL B dury > SUZREE I & TEA KBRS
BEE > H BRI YRR E
[ FHYE IR - MBS E AR
FIEIREHIPRE] - #H HZ 7T » Black (2012)%
PR R o] K B B S R R S
g > BrEEA HADSMERTER R - HLAEE
4 HIBFIERAESEAIRES] - MR
BEHENF LT > BT EARRIMIIIA
%A FFIEEER ST RE TR L
EHREEFIRIE - HEREE > o DUEEE
P > FEALER A R E A B I B (TE AR
i > 2007) -

RE KRR KR BE RN TR
BN BEEET  BEE T Y aE
HRERRHE ~ AR S R0 E -
AWk T 2 RPHY AR T ERE |
BIRHEBETIEE MRS E
BRI ARAREEE) o [CHEEREIFREEE - &
8898 ~ RERIRRE(EEEENTER > 528
B2 B A T S Se B KGR 0 B BB
I AFE » BRI RPHE B E RN ERIEE -
H AT 1083 3RAHHF RE TR S 51| Ry e RAE - #7
il A £ S B TR M R AR TR TR TR
BEARY) BT e Rkl T I E R A A =
L EEEZE R > ] E R B ST RE R A
RUEENETIEE(RER - £07E ~ mK o
2018) - " 2EFERPH AR EEHE K
Rl YR8 > Dl EE e84 A
% HE T EEENNIREE > SEE AR BRETR
Rl ¥ A EEARINIE o [FIREA) SRE AR i
TR B R EEWEETST - B AR E
B BERSEUM AR e BER
BT T~ FEELAT A, - EAHAR
EEERRE > RERTHREFEELETRRE
o AR SR -

FHEESENEE TS > AFLRZE

B ER A AR R 7 BEE A B ER
o W EE Y EASUR 2 $1 3 BE— R I R 2R T
gt > MSBHBAIBIR(TEE - REE ~ R
HEE > 2012 5 5RGESRE > 1997 0 BERE - 5RA
B~ REYT -~ JmEK 0 2007) ~ BEHIEARTE
(HESRHA ~ BERUE ~ AREETL > 2003) ~ BB S
HRRERE T ~ BEAKSE ~ 506 > 2017) ~ BIfF
FERE (16 ~ R » 2010)FHE > &b
WASHEBE R P ERBERRAIAR - &
Wtyesie DMl EERBERINWANE - L2E
i - BIBRAHE R E R SN R A E
PR H R BRI 8 - W EEE
FogE o REFEHE AR EETRET - MERE
FEVRE R > BT EE T R BRI
BEREIH © Do b Se U B E AR B T
RIMEFET > B R EVE MR BT
RH o RINVAR R BN R T - 3
bt At bl th A RS > DAIEEE
R Ry R > W% E e RS IISEAVET
B RUFEE SRR H E R ER
% BESEEENEN - BRAETRAIE -
BB ERTT ARG AE A R B PR A REL i 2
% BBGERETEEA T > e R4
B [% 2 B 25 R T N 2R AT 2 Bl 1 - TR
HH iz AWTFT HAVERY| 5135

—  EfEE A E TR ERIEE

= eI e RELEEBAESEE - R
Fi ~ SR R 3 9 % B A T ] 2 )
o

= RV SRR B - (B2
I URE B2 -

A\~ SCRkERR
— BFREIMNREE Rt
BN R T B AT



R E R EAER

g - HHH 2RI BRI s
BB E N LI EERGE S a2 A
FeRE » IREITEARZRAVH S T RE IRV |
Rl T ERRRRVECE o (BRADH > 2015) - 1
RENEVREE - BRERE ERVAIERERET - A M
BRE SRR B R S N A
B HMAERERE (2 R - PRIFEE > 2014) -
BIEEHIE R4 Ryl - Em ] By
EFRUETEE » I EE A BT IRRBLIE
a > ZENAE B i Bh B2 AR B E H R -
AT P B T i R P R (R P e 5 > 2013) - H
RUEEN T AR ERE R GRS BEam
AN TS TR & - ERA R A
DR A HHATERHF O 8) - hESEK
THHARVER B GRINAT ~ #8557k ~ TRt -
2017 ; Ma, Tucker, Okudan Kremer, & Jackson,
2017)

DREFRBFUE  BEEZFETH
A TIRAKHEERSE > ESERR R E ik
BRI E - WARERHS FUsERIE 41 25 14
BN > EfGRIEES B S FRAEF
i > Mo E SR A T E (RS - H AR
BRI R R EERE - PR T 58
EEER - RIFREPRR IR TG AR
Ah o AGRERE B HEROVHER > 583 - BRI
o DU RSB T (BE B E b
2018) - 5351 > BF EE FEE HEBYAHT H S
BatsE > BEEERE - sk E /N
i MPHEAE - BEHBUTHNE (R R E
BEZHL - THEETEE - BR0E DIE-E
BUREBIE AL > BEALEHERER
SEREE > feTHE A S BRI EE - R
EHE AR - ZETHY A R IR R 5
2 MR R A EHGRITH 0 2016) ©

BERE ]IS EEBR S (FRAE &
B > 22 B ] DLAG B e A ) RELY 2 R M 22

EMERN I RE 75

HHERES] > FRERESAATHFJI(Kim,
2018) - BIBSEHBENEE B R AT EHE
ERENHITAZ — > ERCE R 2 0E
TR G - 2 v S 2 B 2 E 5y
SWER > EEEHRA5NE - FFtEE2
ELE AT B = B E (R 15 E4E s - 3l
HERTE M B IR S EREE BN - 5E
BIRERE I RAZRE(FEZF ~ fH1r58 - 2014) -
Huang, ChiufiiHong (2016) %4 1 #1684 Bl
RGBT ~ NEAHEITHE - R4S
R > BRI RIEIVARRE - RIS
M EEH e Z R IE A HEE R (5
RS2 BEEEE) > AR ARSEERE
& A8 E HAHRA R - NIt > 2R HEE
TERRE S DUBERAY T 20 Fl R A skt ~ &
5o fESHEARERE ST > W PASE R E FEE bn
HERRRENERE > DEBRBERAEFET
AT

ZHEEREFHERRCHE

LIRS » BRI R 2R
EEEAEMS IRV E (e
o IEANEEEIR(ERE - BEE
LiEfE » 2014 > 2016 5 Burguillo, 2010; Cheng,
Wu, Liao, & Chan, 2009; Yu & Liu, 2009) > |fij
S —EAEVIA » SIS ENEIEEE S
BB HERNE ? AEHEEY - FiBE
NEE B R 7 A AT 2 E B K H AR
Ay E1#(Vandercruysse, Vandewaetere, Cornillie,
& Clarebout, 2013) » AN EEIESF HFHIAN
TEENREGE 2 FISMESREIR 5 [ ME B -
HE s BRI (Liang, Wang, Wang, &
Xue, 2018; Tian & Wang, 2016) ©

S B LA ] o) B (A i 5 E
B g > HrohE s ENE B TR % T
Hi BARFW AR A [ERY4HE » Trischler,



76 Tz BER RwEE

Kristensson&iScott (2018)AYFZeH5 T » H[%
HYAE R E B - SRR B R St T AR
BERER QAR N FESER - H
&R S R e R R A ER - 527155
BRI - HAZHEWMFEIGEE » BRSE
ELAE A SBEHVRERAEF - BT ARSI AR
BN - (R EE R T EAERAETT
BREF -~ Em AT F R AR E (Desai,
Tippins, & Arbaugh, 2014; Pack, Avanzato,
Ahlgren, & Verner, 2004; Romanello, 2005) - 2
ZFEHILR(2014) W5 H 2 A B ERERI(E
B NEEFRERA - i F R AR AR AR
Stk o IR ZE - AERNEFEERSE - IR
VREERETENEER - BAERENS
Bl gERtE M EIRR S ERE ST - RIBCEE
A Y SRS T U7 5 R EE R K
EH#AE(E B CHERVEIRE EERY - 11 HE
B 7 RS RI AR ARAE S B AT

B4 2B EEE) - AME A LAY 5REH
R AR RN HIREE T A 5%
HEHR EIRTRTET S B BE(Riley, 2011; Riley
& Karnes, 2009) > JLHZE (FAIATGHE
R B ERHBENRER - 24 M A
BRI I DUE ] - BAESE AR iR H IR
St B E N —THE oK o &SRR G —
BN (H R B RNY S B Y 2
BA B EY - A EE ZFE (Christiaans,
2002; Christiaans & Venselaar, 2005) - Riley Ei
KarnesifE—2F5H » 5 E B BLEZ R ERIE B
BT LA HEASN » NEREBEIEE
HIRYE B ERE - B S BRI 52
HENACER BRIV EEERN » TRA 525
[EER BN ~ ZRTAVYE E S R R ATEE SR
L M - EEEHAREHK 0 EEY
B — LR - S8Ry E P AN A A
REERLE °

[ B A1 B (R e B A T B Y
H o B TERARNSEE RSB - BIRAEK
ELEE » DURSTRARRAVEGEAE » A5
B LURR s Bie EE R B Y B B A R (1) - R
of T2EEK, - T ERER ) BT AEGE
o SRR BN BRI E R > Hop
SEHRABRARHERS IHENE £
HH o BRSPS o I R R
BRI Ry R I > AR P B AT 3 R
RIS PR - EE SR 2R T R 2 Ry thoT
BRI o WERETH P EUR R o DU 3Rl
3 ERZEIILL IR T E S -

(—2EHRAR

3o R Y Bl AR 2 R oy Ry N AR B R Ah
FEN%R Z (Collins & Amabile, 1999) » [NfF
B E S 0E N BRSBTS - G2
2% FEBMESH  MIMEERAIZR
HIMEHBITR > EE0EHHRE - R
o e F5 oK% (Collins & Amabile; Kreitler &
Casakin, 2009) - ;ZEBIRAVN R ST
FREHIRIR » HARE B NAERZEBEIMERZE
REEAE—IE - [HAFRERZ AT HE -~ 4F
br ~ FEPKERE CENEEIE S EEM A ORE

Bl : mEXRIRIEHRE



P EETTEER

i > 2005) - SSA TR B &Y N AR B
R A E A R AR R8s BRI (Collins &
Amabile; Tripathi, 1992) - Hong, O’Neilf#ZPeng
(2016) 3+ 8303 {ir o B A by 5 o 2 A e T
FUINERH - BERENESERISEE - 2
RAE Y RIAERIEM: ~ RIS K 2S5
T AT BT B S B S o {HTripathigt
HE P E2AENTE R LB ARHERERE
d o BAR S VAL BT B B A4

BELESFIIE MR - O - HER R TS
FI|i% < s I [T RS TSR EIEN I - 1%
B R - B RE B E TR BNy B AR
# o TH7EEFEQOI)HIMIFTREIE - 2 HE
TEBEER A BN DLER T o 2RI B EE T8 A\ RE
DN HixE - DUERSHREEERE 2
RGBT Z - TR TEREREEREC
YN PERR (5 Z RN B Ry i (R - = TP 2R 2R Y
KREBERDNFBHEHETZET] - HitXEA
R S 2 BIA Rl R 20 E 20y B4 21
ELEE > NIMES BT BR T NEREEE)
1% ~ SMERYEREREITRAN - TR 4R APRRA (%
HURFIEN I — NI LAERTE - IRIEE AW 7E R 2
BB EEs L " 2T, - TN
P R T OB, IR > EEAT -

1.2 Fhik

MBS HEHNEEREE S ER
HAYY S T S5 B S5 Y 5% B B (8 A Y BE
jj o

2 B
SEE RO LR H O AR (%
BEERETRNZK - [F2Z2EEEO A
o FEDUE M BT AR RE (A 0o Bh AR =
BZ o
3. B EN
I P iR BE I E

A AERT

EMERN I RE 77

TN Hid » HERERDE TR
FHEF S -

OBEBRAEKRERR

B 5 e B 4H Rl B 0] LS E R Y A
{EHEFE K Al JHY IR (Kurtzberg & Amabile,
2001) - {HELME A B ERAHEL > DL E
R RE T R - B B I P R RE A
AWV ZE R o i » DLRCE BRI TR
£ (Erbil & Dogan, 2012; McMahon, Ruggeri,
Kédmmer, & Katsikopoulos, 2016; Mumford,
Feldman, Hein, & Nagao, 2001) - #2525
o B EAR R EAIE - SREIRE IHY
B8 BERT 4G BIRECA R R R B E Ry
IR R R T B R B Bl B B IR AR
Z(Pociask, Gross, & Shih, 2017)  #[ICurseu
BiPluut (2013)PAZKE REIEZ ~ MR fe 48 B
BRIV ER R Z 4 TR » #BESE R
ERERNEE  BREERSIFNRFIEE
HY  FEERg® LSS EETR
G BHEHE M R YR A 4HRAVE
AR TS A RERVER AR - RII AT S84 RE S Y (X
Z o BERHETHESAYSE o ZhuBiChen (2016)
PR T E R AT TR IR - R
Ex R BAEER TN AT - BLE AV ERL
HEZWIEAR G » KA RFHEEN G5
B B BT RNE AR 2 EEE PR
R Al RIS SIRIEHT » 55490 » Lovelace
BiHunter (2013)i753 3 - HA M JAHE
o LEERTHENAEEB T A E
B WHBAE@EE T K EE T
B RE 5B RS K A -

HNREISENEATM S » AIDLER
NREMELERA » LHERNAETEE
HE BB (SR KB
HyZ=IH(Lee & Kemple, 2014; Ryan & Patrick,



78 Tz BER RwEE

2001) » Van EckEiDempsey (2002)H}22 78 &%
B 8RR U7 A 1% T RE SR 2 B
A (H A S BT R B B F
FERZHR e g AR (E480E - HthgaH
154 - Rubenstein, McCoachEiSiegle (2013)L4
RELESHRIEEFESEHO > 2 eE it
RHERGG B RN EET - B AR i 1% SE AR
o R A BEN KA - BURE RN &R
TFFRES R BRI o (R - BB SR A
12 R B L [E RIS BV ERT 0 T A RE
HIEIRREE N KRG - B R EER 5 S e
B2 o 4 FH A R0 7 2 e = oK R R RE Y
HE) - EFEES BIFHVYMEEEEC & (Brophy,
2006; Marks, Zaccaro, & Mathieu, 2000) °

&R DL R A Rl S HLR R IR Y R
= B EA REFAYEERHE > AT
HRIIREE I R B AT B R TR > WE ]
DT HRI - M2 BIMERR ISR A
R E] DA HLERE AR T PR AR AR R
B o WAL S A IR F (201 AYBTFEEIR
S AH Rl Y 30 - R T B A R
AR EEE S R A RE ) - T EIROE
# R TN R ) 3TN R o MHRE RN
o
LEAETRE

BB o B ARRR R R B > mT LARA BN
B R RT3 -

2. B EE
B x5 B R B Ar Ay m e A - AT DU
FHEIFRATE T - SLEAEE T BT -

3.5 R
HIE SR SER - B IS RAFAYIRT
LSRR SRS > (RS TSR -

(OAFERRE

ENEMEBE R > SRS HEA
BEEmAVZRIIEE B % (Chiang, Hsu, & Shih,
2017) » AIEHIVE M AE RS B R 1 U SR B
BERIFG - FHEHEBRAVEEEEE - A
BEFEREIEL - ME S RIEREZNE
T RIS R 0 7R IR R ER Y S B
A HFIRAIE 2 [ uipLk &0 Ek =] A Bh & B R
RELT FF L R REL 2 P AR B R ik A e o] DA s 48
HEEFAY4E5EE 2 Amabile (1983)f2H T/EH)
%~ BliE ) EE R EEHE EE (E EEE
HERAEFELIEN - ME3MEZLERR
YEAmMA  HEAEE ARG S B0
HREAZZN B HEEERR - S8R
sk O] 43 By B B a T SIS A R I s B R 2
i 0 HIMBETR B IR EREEA R R AR
HIEE o HrpiEig HIEE R B E H AR A RS
(A B M4 (Christiaans & Venselaar, 2005) - [
B2 (2007)#H B T Ry R B2 A2 HEA T ZE T
S IR RIS AT AR EI A
AP AR AR A R RS IV EE A - (ER
WS FIARE o AR BCEE B AR R
B2EH AN EE SIS -

i o] DUE—EE BN = - FHRL
T B e AR 22 A M BV RIER AR (Yue, Cai, Yu,
He, & Jin, 2017) - By | Bgas Rk B A R RS
fNEE{% - ChristiaansEi Venselaar (2005)§t %1k
B IR TGRSR TEE, 1R
W& PPk B 20 B2 4 OB BF — A REET A
akalll 4R - &K AB ST 1% S B Y AlE 7 B i
TR A SN - TR R A RIS
HITE LA R 2 iR HIE, - B AR AYRRE
I R AR I S e R T s i - EA8 R
FQ014)HIWFT ST KB4 S BRL ERH YRR Fiy
B AR EFGEETHE LS » 28
B RS RIS A e B (E Y R A



P EETTEER

HEERERERNEE » IS E T8
BEm > FEENEESBEHEIIHE - 4
ERERAL A EHY ERERIG - BIE AR
e T H ~ MRS A - E A EG e
[ < P FE AU B S T AR DUR REAR R a0 AT figg
TREAY SRR R -

o~ NER A 2 B A ] DLSUE Al
EREMEDL - HERAKESBILHAE
TIREFIREN AT RS - B L A
IR - WoRDEES S AR B BRI 0 2
BLE R UL (PR (B S > 2011) » B2 0JH
TR R SRR > RIS IR A i Bl
fige D T RERE DA [ R At PT 384E  — (R Ay R
= I = A S TR SR IR E = S RSB E oAy
(McCade, 1990) AL - $HEF ~ /NERAE >
ERFCHYE RN BEIE 2 u B B2 AR S BTS2
HIEEE  BRATREEASEE - BkEE
CEGEHT PSRRI ERNER - FEED
S MEEEAI I E T DA gt 282K
pebat BT EMAVAE - DRSS IRE EAT

o

RRFE R S B TR B B AR T e
S > BEEBESENIERE
AR H s AV R R B Bl i Y i A
AN LS TR F (201 )Y FE S A
ik 22 FH R TED 6 0 8 > e s P B2 A S B B P
sk FEIE Sy T RETRAIEER T BT
ko~ TEEPAER ) K TBREAEK ) FAER
2 MHBEERAT -

1L BERAN

KT LIRE IR Ry £ - B RS0
THEga S T E HRE RS ~ DT Ae JRRHRHY
BN ~ A A [FIREIRAY R MR A B
fEdmt -

EWBERR I NER 79

2 AR

BatE BN - F€48) - THEM
(BETH - BEREEERe) kB E TRV EM
GELVIIIE ~ SETHI IR FRE -

3T Al

Bamat ik - BETEERYAIER ~ 2D
3DakEtE ~ BIEAARE - # R Y
I -

4 B2

B RS o B R TP RO T RE Y B AR A
BEERNG - SRR A - HA
ARNZREE -

DR
— IR RERE

" BRI AIE E SR ) BT
55380 > BLIB B TR B AR T o R B R B AR
HER > DEFHSH - SREEEFNHE
FA - SEEE A% SN2 HE
HYRE TR AIEIARRE SRR - WA B & TREHE
BEEGRELDE - ZRAEFAIELEE
SIEIE - G EmEDV B2 EFEZR B
#F - SEBEELYRFERIAF5%NE
i AT A GREE o HEARERRIR D - AHSERL
HIFOEm B > W0 ER 22 Y8R A5
Eor > MEEFERER - AIER O REED)

PN o

Re=r °

W5 oy R 2(EPE B HETT - 56— PR Ry TR
HIFHA - B 7 R (5 - AR B RE R
PRI BB 1201248k 4% 148
B CRRS T BR BRI ZRNER » ERA
b7E 2 ILam iR - 55— PREeE BNl
o MR SR AT IR E Zs Es E N R KA =
FAVETEHE MRS > HELHRE

W



80 Tz BER RwEE

¥ SedtE S s EE Y & h 2L T TE
o BIERZEREKEAMEGESR > WL2014
~ 201 7R AT B S B B R Y 2 =
R USRS > PORBEBRS SRS - &
GEt L4124y o [EIUCH S A8 Ry 387
17 FHRIEUERET F594% -

= ERUEREDT

AHIEH B H I R A
{FRRBERINENE - (CHIE R AR - 2
B T IR A B R (L
B - REERMEEE - DFIRE

BREEI I 0 DT B R AT
S -

(DRERRRNERE

AWt FEE 2 B AR IR A e A
et T 2EE - T EBAE BT AR
HH L SHNRB SRR - B
HamirsE T R E s 2B - BB -
K ] B R A VE A2 I > P2
BB E RAH R R VAL H B > HIEE ] R
IR By TEAEMREEIH - 1M K152 IR A

Ham AP EET N BIE > fT2EE
I 5 4H Rl ER R 33 P o f s BRI
H B RBEAANE AR - AR
#RHAAENHE DD HEEEER
EAEICHEE -

(D)ERTEA DT

KRG ERKTLEE2EHE -
BEPxAHRY ~ FIEE RO BRI 4R
Hh2EmaEk 2 fEGERH TR IEE(2012)
e E Y3 (8 2R » HET15(E-—EE -
B e EERGE) - HAEMR(SE) KL
TH(5R8) > ARSI B2 AR 2 Bl B ) 5 T
IR ZER - 590 0 R EREEQ014)iH5E
PR E R A &R - HET40(E
A - EEERERSE) - HIEEH(20:)
B BRI (SRS 3(EREHE - A DAERET Rk
B E ) - A AT AR S R EEEK
F8 o MEBHEYERE N BT EEE R
IR E a0 E R R AR - DA P TR
HIEAR T ~ AIEEZER ~ 3Et8EEA
s o WINEARIE N EA R R S
SLRASEME S - BRI EREHE )T

B2 : SPELERSNEFRERRERNE



P EETTEER

o I SEEELEE AT » 5 ESH
i o E N EEE RS R ENEmARE
WEIMME(EH=) A EEEEAYE - ERE
RE)ERIRRTE - hullPrA RN # &R
seff(Likert) CEAER( = IFEAREE S 7=FF
HER) -

AHFF2 R FHSPSS for Windows 22.0RK 7
#AS(IBM Corp., 2013)3EfTIHH 737 ~ HZR 7T
M R EE TS ERER - INRFEE YR
i e B RE IR A B B E i B A G B
ETHGETHEERARE - $HEE P24 TER
G 14017 » HZ O 14005 - HRu(al ARz
100% » FF&ETHE T 2 BEAREEDK - 7E7HH
Gy > DA T RRimaHARER L K T EE M
Bk ) F BB THER 2 2 AR - MIREARAEER SR
BHPZE B R 55 (2005 )Y i iTite » DAl 4 i
A E BT EENHE)3 LU T EOREE. 001 583
JKAEE » MHBRECRE 40D, | > HEE KA
AREE.001 25l 5 55N E— 20 E B Al A
% v] S & K48 77 A Cronbach’s af%##E =
Za o KRBT a i ETRY - RE
I RSt nbats o MRS EEhk
T SHE ~ BRAH RS SE - RIFE &6
-~ BRI IS - R 2 HNEZAHE
I 2460 ~ .898 » ZH&HE Cronbach’s o {AEE
TrIA.893 ~ 940 - fEEESTHEESR - HIRNEA
{6] B 2 A P2 AR o MR EER BT i
Cronbach’s a4 {E 57 & NunnallyE# Bernstein
(1994) (S ME S . TORVEEAE » EFRTHE
EERARE » B Rz 2 #ifFE -

Bt~ W SERE R BT A
— EXREUNERER

KEFZEER A Amos for Windows 22.0RK#k
S (Arbuckle, 2013) - Bl &5 = B S T[]

EMERN I RE 81

ZAERE - DUEgES MR 2 73 #fr(Confirmatory
Factor Analysis, CFA)é &R/ mHNY " 4HEEE
(Composite Reliability, CR) ~ " UZH3HE |
M TEBIRE | » £ FFornell#iLarcker
(1981) ~ Hair, Black, BabinEi Anderson (2009)
FEEAELE - FTARERAR & AN 70 HA
I KA S TEEETHICREZEKRR.T0
S rey s BLZLHY & (Average Variance Extracted,
AVE)ZL R 2,50 - GERER - BEIZAR
B2 ES .66 ~ 96 7 [ » Ht A 1{#E
AR Z AT & By 668211 . TORVIEAE - B
Ji5.70 B2 R /K A (B A T RE T LR 85%)
PSS 2 CRE /TR .806 ~ 931 7 R(E K
172.70) » BA RFHICR - [MAVEE 512 ~
TJTN 2R BESOLL EREAE » BUREFRE
H B HIHRUE -

T B T IE - AR ZEER F Capron
(1999) ¥ & HISSUE IR AE - B & —(EHEHE
Y AVES: 5 HR AR 2188 i Pl B AH e (4 B > Bl
SCRFE ISR - RIS SR EHY
AVE VIR 72 ~ 882 - # R & H
FEAARRE (A B > P T REUR S & m
RHETER] > BN ERAEAERE -

— IRERDN

&R20M - 2EEBAFEMRITTHE > A
BUEZLE84% - BH B R4 H T RER
st I RELRR AR > AR =AU
% > §91559% - HR A A REEL H i #0E
By T REZITTARTIE ) AR mEHH
LI E EH R TR > B [ E A
B~ gE D B (R B A ARV E B T
£ s =824 B i 5 — (- E2PE B
WG LE 5 B AL B HUB s - R ] (R IR ST
EBhes  AEERERTTE - [F—(EEFT AR
ER B % $9591% © EEBFRAEET



82 Tz BER RwEE

X1 BEFIEE - REE RBREFREONTR
2E 0 M et kA ERx SNE BB Kb &G R R
FERZ B B B ARE B SR FIE AIEk AR AR R
EEE%  (88)
WAEhE 617 (.85)
REREIHE 477 537 (75)
REARE 527 64" 647 (73)
Elx#E®E 607 667 587 27 (87)
s 52" 617 66 59" 63" (72)
gEdRsIs: 73" 63" .54 62" 69" 627 (.87)
Reffrask 627 627 49" 62" 58" 527 TJ17(82)
HEE 567 667 537 66™ 597 567 61" 17 (81
IR 67 597 537 627 617 ST 747 79" 737 (84)
g 53T 517 55T 64" 07 54T 63" 617 ST 687 (.88)
8 637 584 602 597 623 588 642 627 595 6.26  6.42
R 0.92 1.26 1.13 1.15 1.00 139 086 096 124 099 091
i ARG BRI SETE Y P R R Y SR - Tp< .01
ERIEASS% - ERAGELDE—EKERS R BESEHRIBAERDITER
4H R —(EERR - {H By SR 2B AL e S B 7 HEN=387) A E3LL%)
/ I
NFREE - BRGSRFARROLE - - .
S EREE A S B - (L EE LR i 60 16
AR BRI EE AR o3 R R 78% Fr96% » T LI % LR
035 | VA E I A R W B (A S R 21 °
S 136 35
=R 230 59
= BAERLE SR Ed|e<aEn e
sHosREURRE R xE PR - )
Efbbﬂﬂﬁﬁﬂ%fﬁiﬁ J:E/jﬁ!; ﬁgl}:i_ﬁ Eﬂié& 212 55
BB IH(M) < MRV (R > RitEa 778 TR 301 78
f*‘ﬁréa@/ﬁ@ffﬁﬂ&/ S TR (10 65 il 370 %

A - AWt R E S A 38 S (2
B - BERAE R RIEE ) > R L — PR
EHECRERR) - WHETEMEREIE » LUk
FRAL 3 1% H B #0465 2 T S R 2 R I
ERUETHEAAVEIE - MR T 2EEE
FERW )~ T EBREKR—AEER & A
wik >R RI ) S(EABE(p > .05) 1%
T o] (% > L g I ] 9 R L AH S 23R B Y
B MR 2 7B L B IAR A B (R EUE R3S

A o WP R EE IE S (Modification
Index, M)EHZEHEA » RIEFEZE(2011)2E
asaMIEriz?/J\ﬁASO AR 100 RIL A HETT (&

I EMIE 412 ~ 53,9977 » &
EF'/JEJE?EEW%% 99 - BRETFG/ NS0 2
AR ARSI SEEME > FrE S THE IR
W HIEIER 2 G e EE - E36T
e



wESTELRAEREREINR

=3 OBEEBERRAREGHERE

83

ST JEEEAE LAl ETHE TEAER(SE) CR(#{H)
S E 1.563 150 10.446™
SEFSEFRAAR 1.640 181 9.045™
EFxEHE — R E A BE 0.883 077 11.406™
PR B — I 0.831 071 11.651
EIRAH B — 4 M S 1% 1.000 - _
R FH - Rl A% 0.859 057 15.106™"
I -3 TR 1.000 - -
BB HR TR 0.719 .065 11.027°
SEE R 1.125 103 10.937°"
SEEFE RIS 1.092 128 8.506™"
AN RN 1.000 _ _
RIS FH — iR 5% 0.882 063 14.043™"
18 FH — BE T 5% 0.751 .050 14.905™
L CR:HHAERE - Tp<.001 0
72—»{R1 & 2 AR2Le—s1
R e, 87 7
29 .69
s—{R3 & .
so—»{R4 P 9 79 8 AR24 e ca
93 R5 [g° ko 87 "
o—a[RE XA mi)ey 2 Eom = sR20le
a—»R7J5% MR27|e— 65
\ N
ss—{RE ; Soe
R \ : |
49 A70 i 7IR30 62
o 9 ! ! '_ R31|e .77
s2—»R11[? i 78
a—RI2ZNS( 55 8 7+ 46 / : P [EE]
e—{R135; S \ i
o .95 v,/ \
79—»{R14 L8 R34 .20
SRISNG M o g\ AL WEER R3S} 75
81—>[R16 ' SIR36)— 78
73 -86 68 .83 89 o7 o R37 74
53 .73

s7—»[R19Je e

44 _66

B3 : BERZSPELEEREFRERRZRIE



84 Tz BER RwEE

RO =0 e TS 2 A 5T 2 (e A =X B
B2 BRI B - fREEHair%:(2009)/y
i BREE S RIE S/ D a S e EE
& ~ W {EENC I B 4V AC S 3 U7 iR 5 F
A FE TR A P e A =X BB 22 R O Y
RO = 1,872.824, p < .001)#E. 05V EEE /K
A JRRIARGT T AT IR AV S B R AR
B - (HAE R EEBERERBORS > &
BEARBUA AR - RITE B AR GRES -
2011) » (AL - Ryt AR ISR~

HERCEAEE > APk FBollen#iStine (1992)
M HpE - WE P BRI -

4 5 (B TE 1% Ay 15 =08 o 2 e i 1 22
= BRI BB R © BCE R
(Goodness of Fit Index, GFI) ~ %% iEfil g
}51Z(Adjusted Goodness of Fit Index, AGFI)
I IRER 7 (Root Mean Square Error of
Approximation, RMSEA) ~ (15 TR
7 {H (Standardized Root Mean Square Residual,

x4 BIERBBRIVBREREDITHER

SRMR )55 2 5 i 2 i 152 = B 22 0 fL Y 78
FCRE > H A SRMR{E 8 5 fE A (LA AU B G 5
ZE - HAEBUNEEE - BN 0SRR R4
WO - SRR E 45 R ER - AR
Firf5 2 SRMRAE £5.062 » S8 KTA.0SHY Bk
R > {H/NJR.08 » Tyt B PIHEZ L - R
I e BB S R B A N SRR O -
546 » GFIEHAGFIFEE 5 5 £5.910 52.900 »
B AT O0RVIRAE BN AR FT A B A =
REfRREM VB R E - RN E B EHEE
T I S FE A2 (Normed Fit Index, NFI) ~ fH
o fCF5 2 (Relative Fit Index, RFI) ~ £
HACFE 2 (Incremental Fit Index, IFI) ~ FER
AL FEIZ(Non Normed Fit Index, NNFI) »
b M 2l 52 (Comparative Fit Index, CFI)
J7TE 5T B R A R LR R T 1 Y 23 B R
¥EMENFI ~ RFI ~ IFI ~ NNFI ~ CFI{E {7
£5.910 ~.910 ~ .960 ~ .950 ~ .960 » EF K
2 90RYARAE » BN AW ST AT A BB R

A 70 i P AR A B e U T E SR A HIEr

e i/ NTAT 1,143.430

Fldf <3.00 1.860 =
GFI > 900 I 910 =
AGFI > 900/ I 900 =
RMSEA < 08 050 =
SRMR < 50 062 &
NFI > 90p) I 910 =
RFI > 900/ I 910 =
IFI > 90p) I 960 =
NNFI > 90B) I 950 =
CFI > 90p) I 960 =
PNFI > 5001 790 =
PGFI > 500 E 680 =
PCFI > 50pI L 830 =

5E ot RIS oldf T RITEHIELL ¢ GFL:

HRCREFERE © AGFI © Si% 7 SERCREHEHE - RMSEA © ATUS TR

#2472 1 SRMR : FERE(LIGTTFRGEZE(E + NFI : fEAEERcE ?a’fﬁf * RFL : AHBPERCIETE © IF] : pRREACIEIR -

NNFI 3F*E§EUEETE$E CFI : EE#ERCTSHE » PNFL :

PCFI : 5 ELBOERC R FE T -

AR RO R FE I ¢ PGFI « Al EiC e e AR



P EETTEER

PR B 22 R 1 B RS I K B b
FIFRAEREAE o 5550 > RHAVREBCEREAE © KF
R O S F5 £ (Parsimonious Normed Fit
Index, PNFI) - #& R 30 & 5= (Parsimonious
Goodness Fit Index, PGFI) ~ {5 Ll s hc & s
& (Parsimonious Comparative Fit Index, PCFI)
ROAESPAL B e B AU RS A2 & - DAPNFI
PGFI ~ PCFIE R R4 BEECE 1L - AT
BENFE E.790 ~ .680 ~ .830 » B K jiA.50H 4
# 0 BURAM T AT SR U —E
FEREE -

&R Bt AW LGSR T IR =0
se HAHEZUBERCE - R waE I R B AE
BC > BERTEAXZEBIER  SHEEERT
I MRS EER BT R - BIFRAHR
EILSNER A - JEH A FH B B R R R A e A
RAGECNEZ 3G » BRI
1= R A mRE St RN R BCE 2R T
B X i 5 e A S P S R I AR Y 2~ TR
S| REEBENRE L - &k AUt
FE AT R S B B A U B AG IE B E Y
B b BT AR AR K BN
Ho & TR E AR AR U B e i =N 2 )
HHEHERHEICE » BEERE 2R
P L A o B R B =X 1T FH SR R L Py
BiZ &k -

M~ REEZIRERIRR
s S A B (E12) - 2 Emh i e v

=S5 RIVEENRUR - EENRKREEUREE

EWBERR I NER 85

DI RIEGE R ~ BB AR f s BRI A H %
BER - BRERSEERTEL - SEIRY
153 528 ) (3 SR By 936) o B e L ol (S SR
Ry 942)yH HRENUR HEERRE - BlE 84
SEFHGIGE - I SR B2 A Y R FH B
% > LUk B B i o A A e B AT I S Y AH
R ER AR B2 EEIRA R E R R
BRI L BIRSEHKRGY - B
PRI E PR - MAEADT ST SRR
T B R e B R A BB B R R
HEESR  &ERER A E R SR
RIA ERRERCICRE R .817) H R - ]
B[R Rk & FA B & i o s g
ZHVER > G NPAEB T R GRHIRI  (HE
FTERERT - FIGE AR S DPE
B R ERERRIA - AR TTH
R A A 2EHRIE B EFE R G E
RIA SRR E R.769) - B2 FE B
A DUE B B B R R B BRI » P
EHPGR A S > BN E P R A S
BRI E - FER R R R E X
A > MEHNEERFAFERICR > H
RESBEIRAR > A E B E A T
E -

{h ~ Ailam B AR

AR URIEE ERE RIS EE > &
S RRE R AT R & T SR A SR R
R - SR A EEE R 5 BIH - L

VBT E 8 VBT AREEIA HERER EESIER HERR

SETE IR 936 - 936
B4R 942 - 942
== at! - 769 769

EIRAH R SRR 817 - 817

it - FORERZCR



86 Tz BER RwEE

PR AE R ~ AR F e 35 B3 Ry TEAE (R
RIS > BBEE GRS HKEE
£ 4 B IR S B B S AR T IR 2R 2 Bl %
A R HCE R A5 SCE o DU IR R AT oy
MTEE IR R 2RSS - WSt WK HE A S
INECEE R AR R R - [FIRHE AT
FUAEHUE ~ BORHEUS Koriam L AAHRBRPR ] -

—  fEEm
(DA RENEREEER  BRAeTE
AEEGERRERN  HH2EF)
% BERAEERERREDNEEE
ERENEEZEYR
K BERGHENA R E S BEEFEE R E
BRAHpR RO BRI A B R G K8
B FREE RE RN BRI ERT
AT PR R E IR AV 2 &k} - Bk i 4s
RETRS IR A B B
o (HHPIRBERR M E MR - T
175 38 (B % 4 i P S R B L T 1 Y S A
R BIRGAFREEERE B EN
RN R G HRFNRIE GRERT
B8 A A [E(Collins & Amabile, 1999; Tripathi,
1992) » A5z HAMAHSE » AW TT B RS P
PRRFEEARE - NSERAEE T E 231
mE > BREM B Wi - HERER
T e L PR+ (B A5 (RIS PR H E R AE Rk
HysZ 8 - B A Bpes (B e BN 1| o A
FIEMRNE & - &2 E SR EEE A
KRB S HMA A ERIEE - 5540 &
B TR TR A B 0 AR
R = FhiE AR (X559%) > G
SENEHEE RN R T Z2MHEBAE R
IRBAS RS A BN T SR AERE 5%
FlgeE) - RREGRNERE 2T TR 2 &S
SEIEAY A E L o T EE RIS S EH OAF
e A S & DABR A Y RS s

B H BB N R R BB 5 H A
EZR%  HEBRAREEHHEZE - BX
Hp R E S - BE TERFHERYAEE
R ROE YN PRAE TR E 0 EERE
A DLE B B S B AR - AH5E
P oyt ss B f1ZhuBidChen (2016) ~ Lovelace
EilHunter (2013)% [EBRAVIAZE45 BT > &
T E R B M B e o
ATREZE R BRI - R E SR
R MKE R HALESE - HEmk
NEAIE EH R4 - o 0] 25 1B gAY (X
o 5hh o SHEPREIEEAVEET S © Ryan
EilPatrick (2001)50 5 DAERAZ 552 i W & 2 4%
A CHER R BN E B SR e it 52
#%(Rubenstein et al., 2013)5E414 15 =AY =
> AWFEAYAE R IR S I —Emeh o

O BHELENSEERHANEANBER
BERERFENR  BEBNBER
ERPNBIEHRERRERERE
BT 35 2 Bl A B R S A S T T Y B

o DIFLEER T > SEIEA LU EHEH A

R ENEEMNER > B REMcCade

(1990)HINTFEMHAT - 2EEBAEAVBIEGRTT -

BAREBGRZER  FXHRERERL

THAL © TS EBE3E A P EYEE S -

HEAHEER Bt ES —Erm g - M5

LS IECFFRE £ B 4 h i F B B 1R

MHBARYAIE - (E22 A B RAHE R AR

A FERETRAIR - FOTAIE - st R

B E R HE A SRR > SEAIRESE

Y AR RE R TR ISR (R dn - B EGR

sTSEFanfR AU > R (TR S Ay T

Hipriet & 22 8 ] R R e BB R R

TEaLHYEEIRES -

AHPE S [ PR R A P o T IR e

REERPE  HEHEEER Al e



P EETTEER

8 - BERRHEE RYTHE T A SIRER I
o HH S h A e 2 2R
2 B ERAR th i) DIE e R B EE
HYEE - FERERAVE S E M U A& -
HEETRANT TERIE 2] A AU ] - 502
{1 PEERE O R8P P DA B EC SR Y45 2R -
OEMESLQROIDAYBTFEIEH > SRR E R
T REIEEAAHRBE B K B o oREES
LA EZH BRI - AVTRBENE
AR HLAR AR - (BRI AR RN > R
B H] 7 AR MY SR 2 o A
HER - HREREHEEESINEELAR

/\/
~ o
Jm

—EE
MEEREAET2EERNES
EEBRAA R P o R AT S - SMEW
FEBE DU e RIS B R A - ks 5
WIS SR B B R REA S - T s e
ST ARSESIIRENRAE 5
T RSB » ATt
BB R ER R EERNE -
S A A R T DR I T P
FERI - BES A EREGER BN 0
T BRI - e B R A
SEIINRE ) T BUIEIAIES » R R
BRI IMBE T R (0 |~ T BUERIRIEE - R
e R I B R AR B, S R
SRS R (4592 ~ 5.98[)Jf5 35
BF o DAL T % 2 A I S8R
B FE 2 PRGBS B RSB B4 » %
] O B O RS S e
EBRERRRE R Al ~ BHERDT > B
30 7 P R S B o B R A R S

THEESFRRIE - DUt e fHEARIERAE JI 1 e Z BT
71 o SEIE SN E e M5 IH s 1%

EWBERR I NER 87

AR SENER > AR E R
RS GERHEE N EER - #EH
SEINERTE HLAE DA B R ] 52 BT =
(S

(DB ARV E

KRR EEREUR - 2B - BRAERK
SR A S B R I B H B R
OB RAFAE  CHAE BRI R 1) 8
HENAE  BAEEERIEE R R
EIBRETIER  BERKEHERHESR
A BT > B A S B A E 1
R E R BR AR MBI R A B ~ 2R
WEBER T 1% - SR BB E R T E 0 H
thIff— 5 T B ARV ERRZE » B
IR SR R H AT TR BT 9T $RSEER
KEGEHEHSEELREHEER > 1E
FERER A ~ PRt B =S E ek - BFE
BIEFpRE TR -~ MR R B EREE T - #
— T AR R S B R R A AV R (&

et ¥ R B S EE R ERY
g7 AR R DL VB S T
2R - ARG ERABEEEEEES
TE L Bl M BCH B E M F B E R A R
ZFHRE  BEEAKR IR IE EH #EITEA
BeEt > WA B E S Bl R M R AR Y FE
FIMEETBIERS TR -

=~ WIFERA

A FE L E AT B AR RN
R - B e T R BERIAN
WERZITT > AWTFTRE(LHITEHR - FEFE
NZ R LA IRA] > SFEEARTE K&
BIEERSFEE B ERUEAVERTT - RITA
FERET © 5580 EBERR LRASE



88

Tz BER RwEE

HEMAVER - ERCRER > BEUR4E  FRHEMBEENZ2E > BEREEAFEZERE
EZEEAR > FERIE EEERR A V7EEE > AEBERE -
SRR EIES T

R AR EERE AR & T AT

=

2+3
TS S b A b2 54 B A R
K HEE TR R

u

HEPRRAEAREIL S b MTHE  BE Rt E ) B MKEER AR

FEERR iR EMAE S TEL - MEEER WA EES » IR EE

10.

11.

12.

REGEEELL AR, AV ERE - ISR R e

EE B

. B SREE - AREIHQ2012) - REAESBYIREREGHENS BRI - Bk

#4) > 16(2) > 25-44 -

T ~ RFEE - FIEMQO14) - REABERAESRERIEA BT - BHXE
) 18(4) > 21-54 -

. ERE - RER - BIERQOL6) - REVEEIRSHAIEE (FHiE Z S FESSHEREL

P o TERTHEST] -8 1-11 -

EHARE ~ JREE(2005) - SPSSEAIAETREF T - =4k ¢ AR -

EEE - MRIFEE(2014) - GBS P ATERHYBETEFERERB R - PERFE -
65(4) > 14-31 -

FIER ~ RIEC ~ PO~ BN - BERM - EKEEQ013) - T+ FREIREAHE
EHMEANTIEMNE  BEEMREFIE L T ZFREREAHE L/EHEBINEE
MEAR ZBIEF(NAER-102-06-A-1-02-09-1-18) - 20T * BxRZBFWZEkT -
MAESZ(2011) - AIEBERBANE DAy E—D T GHES | Bl - HEEREHAE -
100 » 53-74 -

EAE A ~ BloksE ~ EME(2017) o SR E AR E B 2 A BLIEERAR 7 o A AR AL A Bl (1 X
SR RSN R o BCIKEIEER - 23(1) > 101-127 -

Ml ~ KR E(2010) o 2] 4= Bl is AR E IR BHE SR B b 2 S BRI B g 1 v
R - ERAKBHELBER > 21(1) > 31-55 ¢

ALZEN ~ FEEVE - PREEIL(2003) o ERHRHEBIMEEEAIERE iT— DU NHE
Bl - BRAKERSR - BIEAEEE > 48(2) > 239-254 -

SRERE(2005) - RAMTENE « A& N TEIBIBEARSE H 2 BRI — LIS N\ EAIRSY
FHHSUERBEZ2ERE AA - RERZEI S B bR KRB EL TR -
PRE -

TRAE$A(1997) - HHEEFREGER A4 S EH KEE R B s — D ERBEE LT




13.

14.

15.

16.
17.

18.

19. [

20.

21.

22.

23.

24.

25.
26.
27.

28.

29.

30.

wESTELRAEREREINR 89

B Fsfol] - BEEERER > 22 375-386 ¢

TRITEN(2016) A E P E I TAE S T Y E R R RG T 2 e - BHRERANHE

FI > 3(1) > 5-11 »

TREE ~ BRI ~ TiasZR(2018) o RIERHYIEEAETRE A EEN BT B/ VR B A R 1 5 B A
[ER24E - SIERMAEASR > 44 > 1941 -

SR - EE vk  JRMEI(2017) - RIERERTTEEFIRERY R - HIiPEE - DIERE
HARHE RS i L 2T - BIBHE BT 0 25(4) » 355-389 -

TR(EZE(2011) - SEMEmX BIER KA « mlfE © =245t -

PREC2(2007) » FIFHBIERRETHRRI AR - KRR E IS > BT 20RO A
seEtgeRT » Z4E -

PREH(2015) « FHEZEE2.053E - BIXRBEMRRHEAKENE FHAF) - 1> 190-195 -
léﬁ%&ﬁﬁﬁmﬁmml%ﬁwﬁzoa) += E.EEZKgiﬁn%*E%ﬁE.EqJ'—?—'EEE%LE

B EER o BWEHHA ¢ 20194 H25H » £ Hhttp://www.naer.edu.tw/
ezfiles/0/1000/attach/52/pta_18529 8438379 60115.pdf -

IR ZEEVTERE(019E1H) - +ZFEREFHFTRIEZWNE BELEYS
R EERS SBIFCRREFM - B HES - 20194F4H25H 1‘;2 E https://www.naer.
edu.tw/ezfiles/0/1000/img/67/224701854.pdf -

FEZ2FR ~ FE158(2014) - SEEIEHBENREEE - EMRETIERE® - 4(1) > 1-12 -
ERE - RED ~ MW - FEKR(2007) o 5B S BREGRFR A B
G MHEATEDTSE - BIEAEY > 11(1-2) » 5-29 -

FEAE(2007) - mEPéib—fH’EEH“””%é*@Eﬁ%ﬂ% P IERIZ B AR YEE T AR
FRpRS [EEEAIAH SIS | Rl - BIEHE R - 303 > 2-16 -

Amabile, T. M. (1983). The social psychology of creativity: A componential conceptualization.
Journal of Personality and Social Psychology, 45(2), 357-376.

Arbuckle, J. L. (2013). Amos (Version 22.0) [Computer software]. Chicago, IL: IBM SPSS.

Black, G. (2012). Transforming museums in the twenty-first century. London: Routledge.

Bollen, K. A., & Stine, R. A. (1992). Bootstrapping goodness-of-fit measures in structural
equation models. Sociological Methods & Research, 21(2), 205-229.

Brophy, D. R. (2006). A comparison of individual and group efforts to creatively solve con-
trasting types of problems. Creativity Research Journal, 18(3), 293-315.

Burguillo, J. C. (2010). Using game theory and competition-based learning to stimulate student
motivation and performance. Computers & Education, 55(2), 566-575.

Capron, L. (1999). The long-term performance of horizontal acquisitions. Strategic
Management Journal, 20(11), 987-1018.



90

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Tz BER RwEE

Cheng, H. N. H., Wu, W. M. C,, Liao, C. C. Y., & Chan, T.-W. (2009). Equal opportunity tactic:
Redesigning and applying competition games in classrooms. Computers & Education, 53(3),
866-876.

Chiang, Y.-H., Hsu, C.-C., & Shih, H.-A. (2017). Extroversion personality, domain knowledge,
and the creativity of new product development engineers. Creativity Research Journal, 29(4),
387-396.

Christiaans, H. H. C. M. (2002). Creativity as a design criterion. Creativity Research Journal,
14(1), 41-54.

Christiaans, H. H. C. M., & Venselaar, K. (2005). Creativity in design engineering and the
role of knowledge: Modelling the expert. International Journal of Technology and Design
Education, 15(3), 217-236.

Collins, M. A., & Amabile, T. M. (1999). Motivation and creativity. In R. J. Sternberg (Ed.),
Handbook of creativity (pp. 297-312). Cambridge, UK: Cambridge University Press.

Curseu, P. L., & Pluut, H. (2013). Student groups as learning entities: The effect of group di-
versity and teamwork quality on groups’ cognitive complexity. Studies in Higher Education,
38(1), 87-103.

Desai, A., Tippins, M., & Arbaugh, J. B. (2014). Learning through collaboration and compe-
tition: Incorporating problem-based learning and competition-based learning in a capstone
course. Organization Management Journal, 11(4), 258-271.

Erbil, L., & Dogan, D. F. (2012). Collaboration within student design teams participating in ar-
chitectural design competitions. Design and Technology Education, 17(3), 70-77.

Fornell, C., & Larcker, D. F. (1981). Structural equation models with unobservable variables
and measurement error: Algebra and statistics. Journal of Marketing Research, 18(3), 382-388.
Hair, J. F., Jr., Black, W. C., Babin, B. J., & Anderson, R. E. (2009). Multivariate data analysis
(7th ed.). Upper Saddle River, NJ: Prentice Hall.

Hong, E., O’Neil, H. F., Jr., & Peng, Y. (2016). Effects of explicit instructions, metacognition,
and motivation on creative performance. Creativity Research Journal, 28(1), 33-45.

Huang, N.-T. N., Chiu, L.-J., & Hong, J.-C. (2016). Relationship among students’ problem-
solving attitude, perceived value, behavioral attitude, and intention to participate in a science
and technology contest. International Journal of Science and Mathematics Education, 14(8),
1419-1435.

IBM Corp. (2013). IBM SPSS Statistics for Windows (Version 22.0) [Computer software].
Armonk, NY: Author.

Kim, M.-S. (2018). A web-based system to build teams for project-based learning courses: An
industrial engineering case. Global Journal of Engineering Education, 20(2), 91-99.



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

wESTELRAEREREINR 91

Kreitler, S., & Casakin, H. (2009). Motivation for creativity in design students. Creativity
Research Journal, 21(2-3). 282-293.

Kurtzberg, T. R., & Amabile, T. M. (2001). From guilford to creative synergy: Opening the
black box of team-level creativity. Creativity Research Journal, 13(3-4), 285-294.

Lee, I. R., & Kemple, K. (2014). Preservice teachers’ personality traits and engagement in
creative activities as predictors of their support for children’s creativity. Creativity Research
Journal, 26(1), 82-94.

Liang, H., Wang, M.-M., Wang, J.-J., & Xue, Y. (2018). How intrinsic motivation and ex-
trinsic incentives affect task effort in crowdsourcing contests: A mediated moderation model.
Computers in Human Behavior, 81, 168-176.

Lovelace, J. B., & Hunter, S. T. (2013). Charismatic, ideological, and pragmatic leaders’ in-
fluence on subordinate creative performance across the creative process. Creativity Research
Journal, 25(1), 59-74.

Ma, J., Tucker, C. S., Okudan Kremer, G. E., & Jackson, K. L. (2017). Exposure to digital and
hands-on delivery modes in engineering design education and their impact on task completion
efficiency. Journal of Integrated Design and Process Science, 21(2), 61-78.

Marks, M. A., Zaccaro, S. J., & Mathieu, J. E. (2000). Performance implications of leader
briefings and team-interaction training for team adaptation to novel environments. Journal of
Applied Psychology, 85(6), 971-986.

McCade, J. (1990). Problem solving: Much more than just design. Journal of Technology
Education, 2(1), 1-13.

McMabhon, K., Ruggeri, A., Kdimmer, J. E., & Katsikopoulos, K. V. (2016). Beyond idea gen-
eration: The power of groups in developing ideas. Creativity Research Journal, 28(3), 247-257.
Mumford, M. D., Feldman, J. M., Hein, M. B., & Nagao, D. J. (2001). Tradeoffs between ideas
and structure: Individual versus group performance in creative problem solving. The Journal of
Creative Behavior, 35(1), 1-23.

Nunnally, J. C., Jr., & Bernstein, 1. H. (1994). Psychometric theory (3rd ed.). New York: Mc-
Graw-Hill.

Pack, D. J., Avanzato, R., Ahlgren, D. J., & Verner, 1. M. (2004). Fire-fighting mobile robotics
and interdisciplinary design-comparative perspectives. IEEE Transactions on Education, 47(3),
369-376.

Pociask, S., Gross, D., & Shih, M.-Y. (2017). Does team formation impact student perfor-
mance, effort and attitudes in a college course employing collaborative learning? Journal of the

Scholarship of Teaching and Learning, 17(3), 19-33.

Riley, T. L. (2011). Competitions for showcasing innovative and creative talents. Gifted and



92

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Tz BER RwEE

Talented International, 26(1), 63-70.

Riley, T. L., & Karnes, F. A. (2009). Competitions. In B. Kerr (Ed.), Encyclopedia of
giftedness, creativity, and talent (pp. 165-168). Thousand Oaks, CA: Sage.

Romanello, T. (2005). Collaborative competition? A great way to teach and motivate. The
Physics Teacher, 43(2), 76-78.

Rubenstein, L. D., McCoach, D. B., & Siegle, D. (2013). Teaching for creativity scales: An
instrument to examine teachers’ perceptions of factors that allow for the teaching of creativity.
Creativity Research Journal, 25(3), 324-334.

Ryan, A. M., & Patrick, H. (2001). The classroom social environment and changes in ado-
lescents’ motivation and engagement during middle school. American Educational Research
Journal, 38(2), 437-460.

Tian, J., & Wang, L. (2016). Impact of design elements on performance in online innovation
contests: Contest sequence as a moderator. International Journal of Services Technology and
Management, 22(6), 315-330.

Tripathi, K. N. (1992). Competition and intrinsic motivation. The Journal of Social Psychology,
132(6), 709-715.

Trischler, J., Kristensson, P., & Scott, D. (2018). Team diversity and its management in a co-
design team. Journal of Service Management, 29(1), 120-145.

Van Eck, R., & Dempsey, J. (2002). The effect of competition and contextualized advise-
ment on the transfer of mathematics skills in a computer-based instructional simulation game.
Educational Technology Research and Development, 50(3), 23-41.

Vandercruysse, S., Vandewaetere, M., Cornillie, F., & Clarebout, G. (2013). Competition and
students’ perceptions in a game-based language learning environment. Educational Technology
Research and Development, 61(6), 927-950.

Yu, F.-Y., & Liu, Y.-H. (2009). Creating a psychologically safe online space for a student-
generated questions learning activity via different identity revelation modes. British Journal of
Educational Technology, 40(6), 1109-1123.

Yue, H., Cai, K., Yu, Y., He, Y., & Jin, Y. (2017). Investigation and analysis of college stu-
dents’ cognition in science and technology competitions. International Journal of Emerging
Technologies in Learning, 12(7), 146-157.

Zhu, Y.-Q., & Chen, H.-G. (2016). Empowering leadership in R&D teams: A closer look at its
components, process, and outcomes. R&D Management, 46(4), 726-735.



wESTELRAEREREINR

btk

MEEEANE ity REAHEE el
ELHE#%(CR = .903; AVE = .701)
RIS R T 2 s AR AR RE A3 6.32 85 2377
BRSNS Ry T 2GR 5E A E TR E AR - 6.35 91 27.72™
TSNEEESE R T2 E MR- ~ TR - BRI AR - 6.44 .90 -
TSN R T RBER S EEEN T - 6.38 83 22,617
HHEEHE(CR = .847; AVE = 661)
PRSI SEE T E NI - 5.85 96 12.65™
R ST T E T DU E A AR - 5.92 96 12.63™
HEAGER - AIEE S UAERE LSS e B - 5.76 56 -
R ELEIE(CR = .806; AVE = .582)
A RIES LR RLE - 5.88 70 12.10™
By 7RIS  WEBSIFRER - 5.91 84 13.627
SNFEREEE) > H BN AR A - 6.25 70 -
% &7 BE(CR = .852; AVE = .659)
TIERR R ER A EERE ST - 6.06 72 1535
TERRA R B LR Y E - 5.71 64 13.24™
HAERR B ERARIE - 6.12 83 -
B (CR = .901; AVE = .695)
THERRE R E R e BRI E i - 6.23 .89 26.02""
AVERR R 2 E AR S R L, 6.04 82 21.98™
WAV B TR E R o 6.25 .90 -
BT o FoMe S EN SRR - 6.41 .86 24.06™
NI HE(CR = .759; AVE = 512)
BN Bl o B R S B R - 6.18 73 11.59™
B ertn e B - R BB E S 5.91 75 11.86™
H B 2 R A0 ] DU BB BB g A R R - 5.55 .66 -
BEJEAIE%(CR = .865; AVE = .684)
SELFEEE % - REPRERRA e — S - 6.40 .90 -
SEIFREEEN % > FRAE AR A E SR - 6.42 87 2371
SOTRELENS > FORIEAMEA R R 2 AV AR R - 6.44 .83 21.80™"
FEfii4E%(CR = .891; AVE = .733)
BUMERERIN - FRE BRI SR HAERTIEAE - 6.10 80 19.23"
BUPERARIES > IR EEASEIMRIARTE - B 1%) - 6.29 87 -
BUMERARIRS > TG BEASEN TEMET ~ 1) BVEHESE) - 6.41 80 19.147
=LA (CR = .874; AVE = .700)
BUPERETUI > Pogr A R AR I B & B AT TR - 5.95 81 -
BRI > R E BRI MBS T R (5 5.92 79 16.68""

BUEARIRS > FREESYES H SRV EN R R 5.98 .84 17.86™




94 Tz BER RwEE

MGEEANE Pt HERAHE HE
HBFEHTER(CR = .873; AVE = .697)
SUEREALEIE T IR RS ERTRIE - 6.10 79 -
BUMERBREAE T - g BN SHE RIS RAVATE - 6.29 88 19.62°
BUERADEIE T IREEE A II5E - 6.31 .88 19.80""
FyEUFRSE RAVE RIS > e T — AV - 6.35 83 18.16™
BEEFETIH(CR = .931; AVE = .771)
FEBRSERIES » R RIEE ERAIE - 6.35 89 -
FOVERBRSERAIE S - R RRTAETE - 6.38 87 24,60
FIVERBRSERAIE S » R RARE A E B - 6.51 88 25.16™
BRSNS SR ERSEEEESEDEE - 6.45 .86 23.99™

5 CR:4HASE  AVE @ IS EEEHE - "p<.001 -



RIEZ S ET) Chinese Journal of Science Education
2019, 55— &55 4, 73-95 2019, 27(2), 73-95
DOI:10.6173/CJSE.201906_27(2).0001

Study on the Factors Affecting the Team
Performance of Senior High School Students
in the Creative Contest by Using Structure
Equation Modeling

Yu-Hung Wang', Jia-Ru Liou' and Mei-Chen Chang™’

'Division of Technology Education, National Science and Technology Museum
*Department of Industrial Technology Education, National Kaohsiung Normal University

Abstract

To promote energy technology education, the “National Energy Technology Creative
Contest” was co-sponsored by the Ministry of Education and the Science Museums, with the aim
to provide a competitive platform that could allow students to implement creative projects based
on the theme of energy. This study explored the influencing factors that affect the performance of
senior high students participating in the contest. Based on literature review, this study developed
a contest performance model, and treated the senior high school students (N = 387) participating
in the National Energy Technology Creative Contest from 2014 to 2017 as subjects. The
confirmatory factor analysis was used to evaluate the contest performance model and explore the
influencing factors in the model. Results of this study revealed: 1. the research model had good
model fit to the data collected from the student participants; 2. the team composition dimension
had a direct and significant influence on the contest performance and was the most influential of
the assessed dimensions; 3. the knowledge application dimension had no direct influence on team
performance; 4. motivation factors had direct influence on the knowledge application dimension.
Although students’ motivation did not directly affect team performance, it had a mediating effect
on team performance through team composition. The proposed model analyzed the influencing
factors that affected the team performance of senior high students participating in the contest. The
results of this study may be of interest to high schools in evaluating the influence of motivation,
team composition, and knowledge application on team performance when organizing teams.
Several suggestions are put forward for reference to schools on team contest, including team
composition and support from school on knowledge application from schools.
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