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BRI RE RS & OB VIV IR - AR A RS BEW HAR - Kt - /£ STEM
ESIERE G HVERE R 12 B R EA S SR T & AT B EIRER A YRR A5 (41 Hsu, Lin,
& Yang, 2016) « ZETFEHEEEAGT - A2 A SRR IR - [S]0IG A A E R B s g R
BHE ST (IRIRFR » 2016) » PR E R PR S S e R B DA R 2R 2RI = R
HHEZME (Beaton et al., 1996 ) « ZA1 » Z{EHEBERRIRTHIRE ST - BR T ZENE ALY - FERER
PRI S S R & BB RS0~ SRFRFR (2015 ) FYBFS% (88 DAPE feg 43 A5 X (Hierarchical Linear
Model, HLM ) B8 02 B AT RN B T R IE 522 - [RIE > AR EEEITE R 2 B
BIRaVE amEAE S - B AMEEEES A8 - R LT LiEDE - SRR LR AR - MR HLAE BERY
[Olf - EMmazHAIEREAE -

RATAFFE 2 AT - BIBETRE PR S R B Ry 2 E R BLSRNE » DR 24
HEEBHFET L - S EHFEREZE - 57fR - ERFEEENEE - SEREEAREEERE
77 (Association for Science Education, 1999; Johnston, 2007; Kind & Kind, 2007 ) > {i¢ Csikszentmihalyi

(1988, 1996 ) HYAIE ) 24 R (system approach of creativity ) ZRFBERIEIVEE » AIE A A
T RS HENY OARERE - B B S ARAE K RSB E SRR - i =R B TS T2
F9 ) R TS - R BemiE LRI e Gl FEIRE T EEN =2 T RS — R A
B R B DA S SRR AT - WGP LB PRAV AR B IR T BBFY | — R H R E AR e FEE AT
A A R B ERR FE A AR A AR ) — EERER AR RIS A
S ELOrTEUSME: - Horp > TEEPY > JRENRIER SR ERR  [EIRE I R B R A IS F P A
At HEEME RN AR -

HHENERS EIVEZ A > Dunbar (1997) WYAZEER B ER BB Sl AIERE -
i DAVOE 53 T B B S B B B AL - FEHR TR BN G PR SRR - TR S R
HEF R A AR o SZIHFTLMEERZE 734 (standard protocol analysis ) @ iR a4 » #HiE
S EIRRA > FEAEE S B (distributed reasoning ) - 7R E[JRE(E B & LB L EwEs
MmEP R EGEA RN ENRE > EERE G EME B AR EAVERN - HE KRR R -
FELL > ERRLLERIRFEREZ HERERR TR S5 > Dunbar WiE— 050k » BIRORELLIEAF A
HRE ST - SR ENEE HRAREE T REZEIRRAY B R SRS o (EREE E R E am A2
FEASHE HAZ OLHIES — BIE B AVEE - R takpis thEie Bl R AR - 28 fEERGETEm
fERE » (B EELIEEEP A E)  EEREEIEREEE TR - IR EEHAVEES » F AR
HYE LR B VIRHRE - 5 RE IR AR B D 56 TR (AR LaE 2 S - RISk B BRH A ST s
BIEFZESE - BRI S AR E -

DA EERA TR R E RS SRR R oI RES R 2 st & 2 E Bt HERAE R
FERZHEH A% (Leonard & Swap, 1999; Reiter-Palmon, Wigert, & Vreede, 2012; Sawyer, 2007 ) o 224
M= - Reiter-Palmon ¢ A (2012 ) (5[0l A5 1 SR 4HAR N BIXAE 1) R BHTaIWTFE - S5 A1 RH
EREROT R REEA > MR M AR A RR M R B E R B AIE T o TR
FEoy Ry VUPEES - JdE - 1. ROREWREREIERS « BI¥RRE - B > DURMERAF R EZESH

( Mumford, Reiter-Palmon, & Redmond, 1994; Reiter-Palmon & Robinson, 2009 ) » [Fh B EE [ =0
1555 (shared mental models) ZUJAHRE © 2. UCEEERN @ BEE AR RSO ERBLER HH B FT AR HY N
ANERE RN o DAF Bl Z [ f# . (Reiter-Palmon, Herman, & Yammarino, 2008 ) » [hEAE H IS

(information sharing ) MERAENT - 3. AEUARHLBLEEE © — HEIRRE A ST REAVIEDE » AIERRZE
TOLARERL » WA AR E— P S B E R ARG T - 4. STEE - ML AR R E R e — (80
B BE S GBI AIERR - FEER BRI BIES ) [E#TT (West, Hirst, Richter, &
Shipton, 2004 ) - Reiter-Palmon 5 A\ MM - BE(E A JEER AV AIE E5EI2 2 IR R - [EEREHR
HYRIZE 85 FEAR S AP R A B X [ 2 S i [ 38 RS B - &S0 PT BE 23 B4R RT3 = -

[FEIES I AL A FEAR Y B{E B » Leonard Bl Swap (1999) sy JES Jy 4H 48 vl 24
BE SRR EES - AIREIREY RS EE AN RE ST RS A AR A A E L0
Zils VRS ) BRI AL o PR — RS EBRAE IR R W A E D B R A B R
HEVA RS2 S - 1 B SRS T - B B ZH B AR K155 L 2 S 4K
B [E]Rs . 7 SR LR R RSP TREAT R B » 2. BRI S © BRI R A A e g ey i
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(a0 —EE SR - — R RIEIEE TR E LA e ) - WA e B Ay
e - —MRIMS - SRS PER TRE R E A AR EM AV E g - 3. FRMES — Al
HEE S EAIRAE  WAMEA B ZAYEEE — LR HUR A RS EE RS - BEEAIAE - (8 A K5 -
PEESUBRI SRR - & TSR IR H A2y - RAGE R B AR ATRE AR - 4. BRM(L : lE
TR R R 22 R AR B 8RR U707k - BEE RESER BN IR Y8R - 5. Bo s — B
BIPXH SfE B R e 2 B — A - PRI )50k 5 BEPREER IR - BEAREAER - &R
RIEAVEG T (EE 8k o [LY) » Leonard B2 Swap 7R3 5y - BEEIBAE SIS A RISHYAPER - (HIE
FEELRAAY AT —(EPERA - #ATREEE A= B0y B B BRI A Y/ NIBER -

Tk E B AISE AT E SIS EL > Sawyer (2007 ) AIBFFRAIE A HEF » BB R EA
EUEE o MR B E) 347 (interaction analysis ) FYIZE TH - SL8kZ IS ERUE BN # G L0 #
HYBRPERLCEEE - 653 B AR L R AT (¢ B RG OB R » sZ b Zeda - W fF B A KA E TR 48 T (=
TR TREREIAREENASE - 85 ¢ 1. THEIRE | TEIPEE - BB B R A g
S EmELE AR o 2. BNEPEEL ¢ BRE B IR R T o AT HA S B eI A HEE - 3. K
{EFEEL © BMBERTHTRMAS R EHERS e BB BRI IR RIS Bt & a8 - IR DA B BEA
HYBRRIOKFE R EERE » EEAE MR T ZE © 4. BEIEPRES © B EARIS IR - E st A ERY 5
N DUBEBEAEIE « 5. FPRIEE: © R EUAE T » MEFFMINAVARE - HIREER AR EN
BB B BB S F > FREHE IEBAH SR AL FE i © Sawyer (I SR AL 22 SR 1 2%

(40 : Wy IDEO EHFESENE]) » Mg Easeth [ E S L33 (Sawyer, 2012; Sawyer &
DeZutter, 2009 ) - ZA(f » Al ARSHE B A SIAVEE T - FRHHE R -

FHLL EETamaT sl - SR E R AV EIRRAE 183 IR R A R @IV EEE TR - B AR
SR 0 M TR YA  KBRELEURL o P DUE R R B A e BUE % B TfF (Lohman &
Finkelstein, 2000 ) - &S ERET BRI SIAVIRE 25 DA 24 SR B s 152 (Harvey & Kou, 2013;
Leonard & Swap, 1999; Reiter-Palmon et al., 2012; Sawyer, 2007; Tsai, Chi, Grandey, & Fung, 2012) >
[ AE R (B R P S T o (i S s R R B - ELASE 20 R i 3 B e RE R TR R o SR+ 7 FH R B R
EEBITER - B2 T - ZEEERERR-FOINEGER - DA EXHRDNEEE - Hafmmik
RFEEE AR B R RERITY - BFEAREREREE - 280 @ #EDEEER RE R E S
FENRERLERE - Ex e RO EBE R ERGE R E (MRS % A > 2016 ; Imants, 2002; Scribner,
Sawyer, Watson, & Myers, 2007 ) » A4 E RS PR BEIRAVRIE R - INENEB R E 0 B EE LA
EHEAT - I - AAFREENEEER - T B EERANLS I ERR A TE - 4t
EDSeR AR EERAEL - THIA TS A [E RS M — BRI B SR AR SR E R - fEEPXR RS
12 ERYERE - FEREE DE R R FE U © [FFF - BT ERENT RREZHEEH
BXOoE > BRETEEMMTH R A BHVAI SRR - WE SRS BEEE R AL ER AN -

AR _BpTH - ARFEERE RIS . T EERSA S HUA (in vivo) (Dunbar, 1997) - FEFERIEEH
BEZ RV TR - IR E A EIMEHNEES » #1T Lee » Mitchell 82 Sablynski (1999 ) DIEAR
P& (grounded theory ) FyERBREHYSIAIIAT < FEIL - AIAFURHER 3 A NI R HEE B R IR 2
HEETTR Rl - [FERFiaEpis LB Eh T R AT RIRAVR % » WL D g 2 B AE
H o> B ECEER RN ERIES -

AR

KIZER TE&#%ET | (mixed designs ) (Creswell & Plano Clark, 2007; Teddlie & Tashakkori,
2009) o H o EAAWTSE HAY o Chi PO{EREEFERE R > WEEHYEZE - 55 > HIETS B
WEEEERFERENER > BT REFRE - = AEEER TR RIHEEE  WREZ L
TR BEERERETNAIEEE L B D IR E TR > #rE A s U AR
% DEEEBIBRBEEA B R TT R IR (B o SBIY > AUSENEIR sk BT RER R 0 DUsiZ
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BREFEE - RRES AL - HIER BEBRASE SRR o 22 8% K ZERRT
ARESHFREVIEEEATRIS20BE - WIHER - SE e SR ER - It > At
FERRHUIE 5 > M RIASHE BN ERRERNERZRER - RREICEMNEZEEZH
oo g (MR EREEERE > RRESUERNEREER 2 AR - SOE AT ST 200
2 o R RBENLZ (HRFF G I B - ZEBR BEETSEATE A - lR RERYH - (BEESF
BHEFS > BIEGR 10 {36 > BAbpsf - TEEHEEEER/ERE > B 1S FREH
EReLER o AT 4R SR EL - TV AR B PR EH A SR S EAY R -
BICEGEEAE  UH o Ry N(EPREEL - 1 ATE(FRE - A EZ T AR ERGE R ERY A -
DISUEEE 2. sR2tesT - piOGRIEITIRRVIRST © 3. HENL2RME « SRS - SmAIGR
TEAHE © 4. SydaTam ¢ 4-5 AN —dIEERm R 5. SER G © S Ealm A B AR
206, BREHE « plRMKEH CRER REBEELHITZ -

BEAN - ABTFTINE E UL R T SRR - Dileti 2 BB R ATe 2 Bk - Bl E
cH RIS s K B R s ~ HEBOEERREA T T - HR-HEL EAVRIESE BT A -
SRR ESE T AR R A E A TR R - EIEES 2 ) B T RN AR R R R B R
TEHEE TR » CRURIPE R R R E HAES: 2 o TR IRE 23 B KEEAN A BT | - WA R
2O BTG SRR SRR - SRR R HR R Y > DA 2% Bt EREAH BRI ARAS 3]
.

= HRERERBR

ESHEEHRNFR 5 —EEI HI A G HEIZE Y281 (observer as participants ) ( Gold,
1969) > Eapk B R oran BHsEaTE M BB - WAIREH S BRI ES) - F—FE Y%A —FHEH
By > WMEIE RS SR E M R B EHT 5 A B R T SRR - IR H S S R LS
YW 2 51 o PR EIFSEE PR 2 it o BbAh » BB R A EERIEE —EE L E S =
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FEMENLIEZE R 1% > WSt B (ERGS BZ BRI H — 2 RKATE R > G R L R
ETUNR - BEB-FEHSHERE - HFHE SR S LRSI AEEE > S 2 ml %
smAGIRES » BRI ZCEE 10 /NRFRYEIRE St > AIAD AT o U BRI R 3 RS/
Ao WM RS EE - S —{EFSEL By 105 SRFE EEA 10 A& 2 W RE B el smERE R -
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FIRERANE 105 B MR TS R R ERE R - EEVEREET A EE AT
RIEZFTFIRIA 420 H - #22 QIR FREIERRL - HE—FEIR Lee FA (1999) HISZ
Ao MEGE R AVEEETR - WERGTH R - — At B oA - iat
ILERSEHY— B o Hik - EEEFEFRETIVBEAE B L UMERE SRR EZER -
TERE SRS 3  RERE REPH A B UM - ik - B U BB BT
AR ETRE - B Uiz B R 2 BB 2 S L Bk - BB B 2 SRk fi4y Ry 40 738
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M~ EXRDH
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SRS O BISOR RSB R A B E T - AR
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BT, AR E SRR O - @i " EESE - K BB ZA R ER
FEREIT T4 v - BiFs o S EFAH/ITRRT Ol F #H2 H?  TTETNES
SRy RO BRI | -

% 0 T gL ) RURERAIFTAE B0 MR OIS » Inbldiss > DUk T —PEHEZE
BEAh  BEEEE-RZET > JENHES—EERNWES > Winbla » BRI "5 R
F o AR EH > FET T RGBT, Z BEER - SR E R R SR G R R
RE T R R E o 4ok A a2 s AP RAEEH EAPE 2 BT TUEAPR
£ Ak - RIERRERTY T BRAIRR EGRIL | 2 BRI - EMERERSBEZZ OSSR
AV ERaMER R AL - AR ESTmIER T > SuE a2k T B B RS TERE - Hi%
RGN TS ) BHMEIERE  REFIES - BER > idd s TEBHERT R M5
FPERZE -

DA R BE > AR ah 28 (HE—FSRZE - [FS 5B L B R EIZER 508k (Leonard
& Swap, 1999; Reiter-Palmon et al., 2012; Sawyer, 2007 ) » f &AL LEEE —FERZE - /E A0k
ERXETEmER W TR B 1. ERIHERME 2. FTREARTPE > 3. B 4 #
B TCHEEE 5. BB 6. BUEULERE ) 7. (THEAMHRE T Ry 0 8. LEMHRBEIT A 0 9. RN - H o
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Creative teaching is becoming essential in sparking student’s interests and enhancing their performances. To improve
teaching, teacher learning group is a good way to support teacher competence development. However, few studies have
focused on how teachers make effective dialogue and generate creativity with others within a teacher learning group. Thus,
we adapted Csikszentmihalyi’s systems model to reveal the way of the dialogue within a middle school science teaching
group affected the developing process of group creativity. The mixed-method approach was adopted and data from video
recordings and semi-structured interview during 2016-2017 were collected. We used constant comparative analysis to
analyze the data. First, twenty-eight dialogue elements of group creativity in first order and nine in second order were
identified. Next, a serial of Mann-Whitney U tests was conducted to examine the general and unique dialogue elements.
After modifying by the interview data, the Interactional Group Creativity Model was constructed. In this model, group
members would discuss fluently with the general dialogue elements. Furthermore, group creativity would be promoted with
the unique dialogue elements, which are contained in five stages: 1. Goal-oriented context stage: Group members achieve
shared understanding in group goals and directions; 2. Expanding stage: Group members demonstrate multiple teaching ideas
proposing, alternative solution raising, and teaching resources sharing to broaden the group’s thinking and knowledge; 3.
Understanding stage: Group members perform illustration seeking, explaining, and feedback to reinforce group’s knowledge
basis in this stage; 4. Suspending stage: By distracting their attentions temporarily, group members consider more
possibilities and developed appropriate ideas; 5. Information elaborating stage: Within the spiral circulation of the two stages,
ideas and information are elaborated through contextualization and combination. It is noteworthy that the five stages are
nonlinear but circles that might be generated within single or multiple stages. Group creativity developed and elaborated in
the spiral circulation between the five stages. Based on the results, relevant empirical and theoretical research have been

discussed, and the practical suggestions for scientific teacher groups have also been proposed.
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