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Research into Development of Beliefs about the Goals and Purposes of Science
Teaching:

Analysis of Life Stories of Five Experienced Science Teachers

Yuta Ueda and Tetsuo Isozaki

This research, through analysis of five experienced science teachers’ life stories, was done to further
evaluate prior research into beliefs of science teachers. Furthermore, it attempts to clarify the development of
beliefs about the goals and purposes of science teaching to show how beliefs about the goals and purposes of
science teaching develop through pre- and in-service teacher education/training, the value of this, and
suggestions towards the realization of this. First, an overall concept of beliefs about the goals and purposes of

science teaching is clarified by further evaluation of prior research. Next, life story was utilized as a research
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methodology for the clarification of belief development, and an interview survey was planned and conducted
based on this methodology. The stories gained were analyzed, and the facts that various experiences, whether
in or out of school, have an influence to clarify beliefs about the goals and purposes of science teaching, that
there are cases where experiences outside of school can provide motivation for adding new concepts to one’s
beliefs about the goals and purposes of science teaching, and that beliefs about the goals and purposes of
science teaching that were held at the time of becoming a science teacher do not change throughout a
professional career, were all made clear. Based on the above results, the development throughout one’s
professional career concerning beliefs about the goals and purposes of science teaching is perceived as part of
a science teacher’s consecutive professional learning, which happens in and out of school. Pre-service teacher
education should make a vital role as giving an opportunity for developing beliefs about goals and purposes of
science teaching. Suggestions were gained for how to realize development of beliefs about the goals or
purposes of science teaching through pre- and in-service teacher education, as well as the value of this.

Keywords : Science Teachers, Beliefs, Continuing Professional Development, Life Story, Goals and Purposes

of Science Teaching



1. FLCHIC

PR O {5 & (beliefs) 1%, EEICDZD
ZEh o B PR EL K (continuing professional
development) OHEEZMH I ED 1 >L LT
Z\F &1 (Gilbert, 2010) , F15% O 15 & AR,
NV F¥ T AOMRR, REOFE & FEE, FF
flize &, REREOK < RAmEICKEL 5 2
HETH S (Jones & Leagon, 2014; Bryan,
2012), BEREETOE&IT, WAETH O & 2
AHO (FE) BHEBL, (PR RES, FEE,
BY8lhEoZkMlatsa ATy, BN
O PR EAT O I T 5 TR S LT,
AN e R O BRI SR E T D B L R
IR L o BE & A L7 BFE (75K, 2002)
NETHND,

L2 AT, HATIE, BEREEOBRD - H
BIZOWTORS, BEROHR L FHIZON
TOREE, BRZOREIZOVWTOREE VD
3OO T EICELDEIEL LD
(Friedrichsen etal., 2011), HEZFZ D HFEHiz
BT MRV END L HICoTET
W5 (fl 2 1%, Campbell etal., 2014; Cobern et
al., 2014; Avraamidou, 2013), Campbell et al.
(2014) 1%, 1M OZEWHE ORI IZE T
HEBHTOHEOFREDY ITOVWTHAEL,
HBHEREORR « BIEIZHOWTOEENEFR
HfD Gt =R EIE L ECTHOLm R kE %
HoTWHZEEHLMNILTWD, ZDX
2N, HBBEROBR - AEIZHOWVWTORES
DIELZHONICT D L1E, HERMER
D1 -5Th2Hb00, FEHNOBEBEEORE
DCET AL, B L TEHBOHER LR
HIZOWTORZEREOAREIZOVWTORE
SEXNBEELELOTHY  BREFZORD-
HIEEIZOWTORRICET 2 EDERHITD
720N,

AT, £7, HEBAEOREZIZET S
FATHFZRIC O W THIBL L, HEBERO B/ -
HIEEICOWTOER&EEW I MEZHMLT 5,
I, BEBRBMOEEOREZELZHONITT D

BEREEROBH « BRSOV TOEZDOREICET S04

LI LR TEmRERB TS, S0
W2, FOHFERICESWERENOEONT
fER A, (1) BRI ZM AR 2 BB R O
HiY - BEIZOWTOREE, (2) ZDORE&ED
HKEOWEE VWO BANDLEET S, KEZIC,
IhoalE 2T, BUREE R OHEEME
BleBW\WT, B#RZEZOAN - BEIZSWT
DIE&ERESED L OMIE L o HAL
T T2 a5,

2. BEMBHEHS
(1) BEHHEBEOBN - BEIZODVLWTOESR
Friedrichsen etal. (2011) 1%, ZCiTafF%E % H5
HL, BRBEROFHEZEEL 3 >OEEE
F1oXoTHpELTWS, ZZ7Tix, e
HPEEO AR « HEIZSOWTOESIZER ##7
DHEEFAEDEED 1L DL LT EMITS
A, BERLEE O — iy HPHEREIC DWW T
DIEEZTHDLEINTND,

1 HHEBROAHZEHMELIEZDORE

HAZZOBMN - BEIZSOVWTOREE
BAEEEDO — N2 BHCEEICODVTOEETH
0, BEOEE, BEE T 52 L o%E, BEiconT
DEB, D VIFMRE, B OER, haREN R
Ko dORBAZICHYT LN,

HEOHERLEFHICOVWTDOER
BRRL D #E L IO T OB AR, Bl o &E, #
BEORE, EREBEDLIICHEEZZSOD, BI¥%E
BIRTES BIEMICEBRT D HIEICODWTOREEZE A
TW5,

BZORBEIZHOWVWTOREA
BZEORBIZOWVWTOREEIE, BZENEDOIEST
EDOREBIZOVWTDOREE W I FEAERPEEL, Mk
A, mERIL E D X O TR, BREE, EXibEnb
DhE V) BIERMAERITH T END,

¥ Friedrichsen et al. (2011, pp.370-371) X v EF{EK,

—Ji, Campbelletal. (2014) 1%, BRFlE#=
ODBEB - BREIZOWTDO{E A %, Roberts
(2007) ICXBHRFHI T T —DT 4 V=
Y1k TU 4 varEn ) XKGIZHEDNT,
4y LT b, Roberts (2007) 12Xk 5D &,
TaVary TIIHABEEN BRI FDOAEY
EXEDOWMBED L DD EBIRT HHEELY



Mot NER R TP N

RizcT LW /1ETHY, U ¥aITeE
BI#ENTRE L TORE - AR~EINR R
HL< DT Th A EEDIRN % fRik 9 5 EE
EREFTEVWOIREFTHD,

ZOXHIT, BRAEEOAR - BIEEIZOW
TORERE, BBAEFTOBIEOREMD &K -
PAZHALE T DEE L W 2 #HB O BEEIZ DWW T
DIE&ZERZDLELTED,

(2) EE2ES

T, ARICBIA2EEEZERT S,
HEHBFIEICB T, 204U Eicblz»> T
BEIOGFEENEBINTE L DD, REIK
WEMRESOERTRINLTELT, 0O
RIEIZIE, M EENED LI ITE DO»
EWV ORI WA H D (Jones & Leagon,
2014; Bryan, 2012; Pajares, 1992), # z i¥,
Dewey (1922) X, ANDEOOFER R NDOIEE
W7ei a2 G Al chy, NTREDRFE
SOFHANICIEONT- DO ERILT H L LT,
HBEERORASHEICER LTS,

— 05, BREEBEHRIEICE T Mk E&D
XANZ2OWT, —EDarerH2aniEohn
TWDX5E]Y & 5, Jones & Leagon (2014) i,
HE ESPVWTINLRBREZORFEE T 5
LOTHDHHLOO, MNEE L TRRMIHE
&, BEaNRAMESE LRSS %
BT2b0THDHELTEDOXHZFED T
W5, F72, Fletcher & Luft (2011) 1%, &
FEETHLEWVWIFFEEZLEL LARWVWAT
ik E XBlEnDE LTS,

AT, ZhboFEmrlEx, HEEH
A DG &% TRBR-PBEA o Jnask 12 5 < BB
BEIOEANRREZ] ELTHD,

(3) ERLEBEERLEMAMRE

FEENHEB A ORERKO H & D 55
THEL G2 METhHHLEVW)Ia Y
ZIFIELNTWD b DD, FEHAIOR¥EHE
HICB I A2 ESOMEMTICIIHFREETICE -

TEWAD D,

Jones & Leagon (2014) %, PEE}EAT O 7%
RE&EBEREEBELOEELR L-ET L E
BELTWD, ZIZTli, BEBRHMICNET
LS E [BEMMRE) (5 E BEORE)
MR¥TY A ) T3l © 4 88ICX S L
TREAM ) FEI 2 E LT D A AIC 2
Lav, HERAEMOMTE T 4 V& =04 ET
DS E LTS br IR & #8 B L T
EEENMTOND EEND, £, TOEE
FEEE DFE R A Wi I HEHICNTET D&~
B2 D E3ND, BB OERIL,
RO &I, BRI TEER
B AT 57200 ERD 1 DTHD &
RpEhTWb, ThENDERDOE NS
WBED EZTRDDINEVWI ERITRLS, B
BARIINOOBERLER I E RPN ORE
EEEIT-o T E&hnb,

— 77, Gess-Newsome (2015) %, HERLZAT
® PCK (Pedagogical Content Knowledge) % 7
A TE B ENGR S A L LR E TR L OB
ERLEETNVEERLTWVWD, ZIZTII,
HEHAMOREENT TR T 4V E—D XD
WCHAT O F OO ERKLZENTHHDOTH
LERZENTWD, ZOEFET VX, BIFRH
MOMEAITH O, REFESAELE DN
0 Bz 3 S OB R Al oo B Y kS
AFNEH EEIND,

PRRLEEN O & DAL E AT IZ-DU T, Jones
& Leagon (2014) 1%, Hak% & Itic, BB
fifl D 52 3£ S D J7 TR ME R0 4% 7 W A AR JEE T L
ELTWD TBEWNRE] DEFED1DEL
THEST TE Y, Gess-Newsome (2015) 1%,
MEHTHLELTWD 00, FEHAEO
PG & RERER AN T LT IR
ANVZ =L LTMEMTTND, 20X,
PREL BN O EFEEITB T A2 EEOMER T
WZIEZERINH DL 00, BEEMORE &N,
BREFZEBZITWREEER PO FZSBEEIZBIT
LEUERUEFD I HDERLRINTVD Z LI



[ESART/AN

—05, HENOEEIL, FEhAE L LT, &
A 28R E R DO FIT L A% %@ U THMBYRL
REZRTHIZOOERD 1L LTHRRES
LTV % (Clark & Hollingsworth, 2002) , PEF}
FEIZ DWW T b [AEEIZ, Jones & Leagon (2014)
L Gess-Newsome (2015) 133z, =5 LN D
BFEBEPHEICEEEZRIT LG THET D
ZehMUTHBHAEINKET D EEX T
D, DFEV, BEBHMOGRIIWMEIREKICE
BrH 251200 Th<, EMAREEZZET S
OOEFRD1IHDELTHEELKEZH-
TWb,

3. REICEE->TOAZHROKRE
(1) 41 V3E2a—ZFL LI=-HEDOEER
HBAETOESERROBHE S D 212, BHIY
WRIEIZ L DT 7o —F RO EFRICE -
TETBY, A2 a2—1FF0KLAE 2
TR WEFEDODLIHOTHD EEIND

(Jones & Carter, 2007), A ' Z a2 — %@L
<ELNTEA—T VDT — % & FA W5
X, A=V - eX MY —, T4 Ta—2X
TFATEARN)—, IJATA =V =R LN
HY,FEELICE > TRBIEND (RFEE,
2005),

F—=F bR MY —iX, [AAND, HMFE
2L D, FADEZS O O ek (HE, 2002,
p.3) LEEIND X OIZ, BUR - B - A
&E@m@_%béﬂkzﬁ¢é4y&el
—Z B U CHEEFREZITO 2N ELLHM
Thb,

SAT7a— AL, [HEBICL-s TRy ENT
AFEMMZ@E T TOWVL OO, $70b
HANE EOHEFEICHOW T ORI, BT IR,
Mg, BLOMEFICH BN DR NS —
v (FEE, 1988, p.2) LERIND L DI
FEEDOEMEN DAL - NEE— &m#&:
ENFELHLEHBITH D,

TFA 7 AR —F, £ ¥ E=2—I1TLo

HEREROBH - BEIZOVWTOREORETET 5

TEbNTEA—T VDT —ZUSND TER LY
ZHAWDZ & T, BBV OBMIC LB R L
YHREV/EY H L (Goodson & Sikes, 2001),
ANOBERHFERICEDZENELDLIHHUTH
% (RFEE, 2000),

FA A=V =%, \BRBEHORRE L
DEICFEST=NEVSFEY FIZER L, &
BRI FF OB R Z MR L T < (B4, 2012)
T, MAORBROFEFIZHEDLZ ENFER
HEHMTHS (RRE, 2000),

EZAT, BRI, THEOHFTIX, BHLN
EDOXIBBEEEFS-TWVWLINEAR LN
FFIATELTNDZ EHZ W] (FKH, 2000,
p.194) WETHL EEIND, ZDO XD RER
DB A E 2, KRElx, 747X MY —
B 72 Ry DA DO FZEORE LA FEIZE A
2ETLHDOTIERLS, FAT7A M=V —W7
RH»AG TAPBCORRZ EO XL 5 Ik
L LERS T T me;’am (%3:% 72,2005,
p.192) IZHEH L, BEOFEEIZEIT HRBHM
FHEizHBabd, 2FV, Ftkz;;.%ﬂtlﬁ@ﬁx
FLIEOR Y THEMFEFE LT TN E LT
tH, TOAND [GEY - Wik L LTIXU TV
T4 EbOEBEZDL (RET, 2005, p.196)
Mk L o T B,

(2) AR =) —DFEH

(9472 M=V —] 1%, —KRNEEZE
W o456 L, HikmasBEW T 256005,
—RERELTOTA 7 A=V —1%, H
B ONEIZOWTHEEREY ER2NDOEHEI
frz &9 & Li=WiE (Atkinson, 1998, p.8) &
ERIND, TORH, NERKEKD I L DK
bHEELRMm AR LUEHIHEEEAL TS Z
Ll b, —J, MMEOFEwmELTOTA
TZARM=U =%, TRBREZEICLEZEY L,
N DAEFEMR, Z L THE LD REHE
EE) 2 RIRBICTE AR 5 & T 5 EBH&E)
(B£FH:, 2012, p.6) EEHRIND,

TA 7A=YV —MRELITH ETHERZ



Mot NER R TP N

ElE, BEBOVORNRTE T TR, BUOERE
FLURTIHEL LTOEY HFICbEELHD
_&f&é(ﬂﬁ,muu4/&61—®%
BIFDFEVIE, A X aA—MHEDORKER
@ﬂﬁ@@f@ﬁ%%@%%%%#<%%
K>, BRBROBENDA B af—L A X
Ea7 —OMAEERICE>TH726 &NGE
DEREZBLRIHETHLI<A M=V —H
>, BERLEOIEFE> LW H 3 ODNIHHE
MBS D (B, 2012),
AfTIX, BBV OMHEOENVIEEL, #
ﬂﬁ%ﬁ%ﬁ@%%%@@;ﬁ:ﬁﬁ%b%
LZOMNENVIPBRTIEY 208 LT,

4. A B3 E2—DBE

(1) 413 Eaxa—0REH»

Atkinson (1998), #3 (2012), #&H - Ak
(2005) DO FERITHESINT, 2 3 E D4
Bk v A Ea—2RR LT, ERIDOA X
o —RFEIE I RERERELEEL, £21Z
RYT T~ EREMEEERE L,
AU BEa =20, BRHEG IR 5E
AMEDE 72 LI EBEELZITTEDLD
WCEDSTWoT=2DONEMY 72\ EWnWo B

ZEHEANCA =NV TIlrxlz, £/, ZEDOA
&B;~@1Lﬁ%ﬁ%’%@®4y5fl

—DT7 —~v LHEMEHREAS VA B2 —

— VTR z T2, AV HE2—0D8TITL, Ef;
EMEHEICE ST, A2 aA—NiE
#VWE%ﬁm_mof%%otoﬁgﬁ

ﬁ%ﬁé%bﬁﬁhat i4v/5iiz7’ M
ERE F33535 BRIL, @B 23Hmse
W27 o -4 iﬁﬁilﬁﬁ \—%o“(%%iéi

I BFEW L?‘: D, Mz <TEMLEZY L,

£2 HEHODTF—ELELBEHFEE

1[E] TAEOREEOROEEZ L

1. /e o - SRR, SRICE S TERNIED L b D TLIEAY

2. K AT IXELLIATINI=DOTIDY, TORFAEEL L=
EDL 5 7B B TIDY,

3. KK, FRHTEDL S 7R SIVE Loy,

4. HBEFBIIATEHEW S BE 52 E LI, Tl bEENR
[ & A/

5. BHANTEERTIA D LD BNT=DII - ETI0,

6. FEHTHD I TSR IONT, BT LIS, AR
T2y, PR AR HEREE, EEETHRCRO TSR LEN
T2l EEBZ TSN,

7. REGAATHONIGE, TREREAATE 5 L BboivE Uiz,

Folnl EEREETE LR

1. SEEOHROREIBNT, EDXHRZ LR SNTWELE
My FDTDIZED X HEERAALLT, EDOL D IafEa Ighs
WCWE LD, Fo, EOLIICTHHORZEAIRY K-> TBLIL
F LDy EBR T LB T EE Y,

2. HERIEAN & LIRS EN CE AT, BRERiE LTS
AE ORI 52 - ChA 5 Z LI CIhy, filxis, e
5 - EY) - BE R - BHE - KR TR - o5 ik 8 7 4 —
< VIEE EOHER L IIRNOEF R b, # éﬁaéiﬁ/\ti@%zf <
7230,

5% 3 TERHBIC W TOREE
. BFEEDL LD THD EBEZTIN,
. FRERE POX Db D THL EBEZ TN,
. FRFRNIE DL IR DNDERETH DL EBEZTIN,
. REFIREEEIE L CED L S 72BRRE A A A—T SIVTOET )Y
. BEERIETE L CED L S 1@ W L BB Z TN
. EZTEDI L TED L S 1BE DT HI=DTT

Ok W N

K R

(2) A8 Ea/4—DEE

AU B2 —DREICY > TIE, HE
FEESEPRCEABEBLT 2L, BEE
ATy 7Ty T LBAENE L TOHEMNKRE %
BOOLIT, DV HBEWICHE 5 2 UGS

oL, MRBAICEMAREZ L TE R
OB AT, G5 AEEELL, TLETH

DAVEE 2 —DOKRREIZIER3IOEY THH,

£33 AVEEAM—DOBE

A BT NSRS 38 N (5 5 20 HETAEHRISLY;)

L, Bk,
B i INSIEEERIT 31 5 (9 B 12 FITEHRISLY)

, fﬂﬁ**’“”i&ﬁ

L

INNEEEFRIT 8 4R, [ENREM BT - @i
C #ihim fﬁ(“"ﬁxﬁ”z)ﬁﬁ) ESr R S BEWER
‘/5' C3FEHBL, B,

/ﬁiq:'%& [SEHBL, Bk, ok, FEiok

DI | e B A} B b O () A
E i SR END 1%, NIRRT 35 I (9B 11
LTS L, BT,

K H R,




(3) ErEbsH] - B

A2 a2 —PHBIZELIZEXZEBL
Tele, £ FEa—0FERREIZITRE 2
ERND D, A X a—DOFEREH - KR
TR 40EY TH D,

#4 AVBE1—DEMHmEE - B
A BT | 2015/2/10, 19, 25, &4 WREERLE,

B #fili | 2015/1/31, 2/20, 3/9, &9 WS,

C ZLihi | 2015/3/5, 10, 17, &4 ReEFRE,

D #hili | 2015/9/18, 10/2, 23, =l 4 WFEPEFREE,

E #0l | 2015/10/7, 21, 30, #f4 BSERRAE,

KEH R

(4) REBROSH

BONTZED Z2XFITRIL, 5L TFERE
oL, HBOHVIEFRLELFTHLREONE
NEHIND T LT A ML,
FATAR—U =TI — N0 ik
ﬁ%%éﬂfv@wt@ TFA 7A=Y —
DI S Wz BT, BRI M ik
& L T SCAT ( Steps for Coding and
Theorization:j(%Q 2008, 2011) = HW7=,
SCAT 1%, [1] F—42HoOEHT NEE
lzl%ﬂ%aw@xét@®7 &%@m
A, [3] N a@AT 570 05EM, [4]
TINbFEE LR T —~ - B EDNEIC
a—REEZTHLTHE, [4] 77—~ - 1%
MBS ZHNCTA M=V —F 4 &b LT
W T hETh b, B, [1] T—%F0
EE#& XFEMEBXDICY - TE, <
FEHARA S E< APV —fHK>DEWICHE

L, <#EMRA>SICBT2HEBHEFEORLN -
BEEIZOWTORERICET /KRR, <A F—
U —fEIE > ICB I EAERO BN - B

DWW T OfERITET 5/ BRIk T 5 BWAHT
HDOWITBAERFEL TCWAHEB O R -
Hﬁ:owf®ﬁﬁﬂ bileGe, Fib
1] 7—%HoEETXEiEME L,

5. REOHR

T, ko orEE L TELILE A

HEREROBH - BEIZOVWTOREORETET 5

=V —=F A4 %5|HLNG, BRHRZD
HH « BEICOWTOELSE L FDIREIZHON
T, 54 ORI ZAN Z EI2HEE L T,

(1) AHKETDESH

A BEE, THE BRBLG O R - 5 A
LR - B2 TR BRGSO
Bl FEFIZHE SO BE - A 2 LR S 5 |
EWVWOHBHEBEORR - HEIZOWTORFE
ERFEL T,

AFMOBEBEEORN « BEIZSOWTO
Bad, Bl 2L, TEREROWEOFEIZE
W, HilrZe AARBIG o R ER - JRHI 25§ ¥ 70
HATRINDZ LB - BELERS LD
o7z (RS WHEEE LD, FELEICH
T ARBR O - FAlZH T 5 L v
DB HEEORM - BIEAEK LT TS
7212, OHP Z W T Wiz W H X h—1
—TA UDLEIRTE S LI, BREAENIC
o R TTHREE SN CWz, T oftt, HE
%&Eﬂi 725 LART TR TRFPERROKN & D%
) DEBEREOEM - BEEICOWTORER

B E B 2 T,

ZDO%DOHEEFIZBNT, X, FF
ET DB OEMFITIZONTO [FEEANE
BT o EHEMELHLF T, MBSO T
&ﬁ%ﬁ%(wzﬁ,%%ﬁ%)m%ﬁﬁ-
AN GFET D a2 motz, Z ORI
v, WELLIS D5 %%%%P<WL6;N
ol (P BEBEEOBR - BEIZOWD
TOREZWENRLOIZ L] EW0W)H) R bh—
V=AU PBMRTED X H1c, HE#HRE
OHEHK « BEIZSOWTOEE&IE, XV AR
HbDOLlgoTWaotle, ZOM, TARED KIS
MMt D RAAREE R B O EOBLEE ] b HBH
BFOHW - BEIZSOWTOEASZHMEIC
Wo 77,

(2) B#EFDESH
B Zihlid, IR OHMREICR 258102



Mot NER R TP N

LRVWEAICLMERELE L TORENRRA
H B2 EERSED) 0O EBERO
HI) - BAEIZOWTOR&EZHRFFL TV,

B#EDELE L TORFEHRET - B2 K
EWVWOHBHEBEORRN - BEIZOWTORFE
i, B, T=BRpmea® <, BT
2B L T 2D E L TORER
R BZFNREE (B T) oRFEICK
STEMRENTND I EEZRELE] L0 )
A=V =34 UPLERTEDH LI, #
BRI e > e R CTREFS LTV, 20
fin, FRR}BGAHIC 2 2 LA Cix Toh iy
DT mm O RH~OK S, TEE (U
PAREE, HAS) oREICIVIEELTO
R - ZB2FRAFICHIA N EEELE
R, [RFEFEROBELHFLLSEBBE T
MmO ERCBEEE I b EBHEEOBR-
HEIWIZOWTORRICHEELZH 2T\,

D%, UL TH D E Rl E MR
BITL2EEFEFENLOMFICOWVTO [FH
FILRHAEELEMBEIC OB WAEEDL WD
Tl ko RhBEELEVONE DR
(HIg) BHAFICR bR WAEENKRETHD
ERFHIEARIC BN T, fFESH FATE T
DL LTORFENRAT - B2 T2 EES
HOEMERZHE L] EWVWOIRA =V —F 1
VINBLIRTE S X0, EMFRICAR LN
ARICHLLEREL L TORZENRRYT - &
AFEVOMENEBEROBR - BAEIZD
WTORERICMbo T,

I, BERFEROBAR - BEIZSDWTO
BRI, Iz, EEREBETISEROE
WD B D HEFRAEATRE BT 2 A OIS
DNTO RO L REEY 28 U %
HzEoF L2 LTWHHEAINELBY (P
W) &9 Wo KRR, BHITRT
DHEAFIZRDLEFEITH R DR VEEIZS L
T L TORZENR AN - B2 5% #%
SHLEZOICFETEDILHIITMYHATH
A EBRBERKEToT2, TORKREL

T, AFEORBITMmoOBB ALY L AL O
FHmEIZE o] EWHIAR—=U—=TF A
MBI TE D X H1IT, HAEEZEL THY
Wb D Eo TV oz, Z O, [EEH &
WROERFEE O THEEORKE] [3CHE O
AN & ot vy TRZREToMgE] TR
BOGH ] FHHEBEROBR - BIEIZOW
TOFEEWEIZL TWholz,

(3) C #EhDEH

C AL, TANEINEE LiF &b e L
TOHARBFZELIMASEL] L) HE
BZmoRAR - BIEZSOWTORAZREL
TWED, BERORBFEIZEEL L X TCRRIL
WRTEX R ol-, 72771, BBHEAIZ -
TR TEBZOLLRELTWEEBZEZROH
B« BIEEIZOWTOREDEAEFEZ®@ LU T
HarICHER LD Lo T o EEL N,

(4) D %ETDESH

D #AE, (RO EFEED AL — L LT
BT 2RBEEE2 D TR0 ES
&L TR IC R - ARt &
WOHOBRERZO BN - BIEIZSOWTOEEE
REFL Tz,

D #HORFEDEFEHED AL — & LTH
LT @GR ELE LD &V ) BRI HEEZD
HI) - BEEIZOWTOR&IZE, LEHBOKFE
BEmp S OB ZEIC DN T TFBRES R 2 7o B
DEBRIL, BFEOEER L L TORYOR
Bl-o7 (W), T EE X2 L%, LEFEE
D K ZFBE R ER L 7= B 222 k9 5 5 5k
EAEEEBIIEAT-VWEW) D E ol 1
WHIAR—=V =T A ML TE 5 X1,
BB HEAIZ R s TR THREINL TV,

ZTDO%, ZoOE&IE, BlE, Ao
IZoWT o FEFRECR S 2 L THE
BRUCR 22 S CE s TodRns, B
DEMREIZRD LI BRBRFPBNTEI,
ZoZliE, BRCHTosEmBEEIRZ D L



WO BB ERZOHR - BREEIZOWTORERIC
KT DHDHERIZORN T, 08V H A =1
—J A4 VUL TE D X D ICHIBANE %28
CTEVBHMEERLD E o T o T2, F D1,
(77 NV ANDOKENNL DRG] b B #ERD
Hi) - HEIZOWTORE&GZHAMIZL TW\o
7=

— 0, B oW EE L U CR R B i k.
BLERrED W B HAROEN - BiZ
IZOWTORERIZ, BHEFRRFERIZBIT D
WFFEIC B L Calk_7=, TESD 22\ TA ¥
— Xy N THARXTWERERIZ, A XV 20D
Twenty First Century Science THFF D & D
HZBIRT 2 X0 B MICH S 72 (HEE),
INLEBONEEHEREER X2, T ORKER
EoNTELT, BFEOHEEE L L THY
BT Bk - BIL 2 and 2 & v ) BEREHEz
DODHW s BEZOWTORESLEFEET S L)
7otz 1 E WD A M=V —=F A 2 nD IR
T&E2L92L, brEMEDODHEZNVE X 50
J, BrieiiE s LTnb oz,

(5) E ZEDEH

E#EiX, [#XToFELICEBAICHE
7 MR RE ) 2 ARBLG O W& # U T
FliZoF &85 EWOHBHRORY - H
BIZOWTOREEZRFFL TV,

E #ZETOBBHEZOBEN « BEIZOWTO
Fax, Bz, Kt TottFiconwTon Ik
FTCHIZOTHEMMEE NS L9 At E
AT OB TR o2 (TS, BFZEIC%f
TOWMA T R EDEFEICHISHATEL XD
7B Z X, KAl o thFic&ErL- 72,
ZORBRIL, FENELEHRTLHZ L TIER
<, ZNUSNDOREDNEZETDHZ Enthaich
T XICESLSE WO EBHEZOBEN - BiZ
WOWTORERCEELEZ, JEWVWH A =T
—J A4 UM BLMIRTE S LK 9HIT, BEBHEANC
o R TTREE SN CWE, T oft, HE
BRI 72 2 LA CUX, TH AR R R o B R 2 )

BEREEROBH « BRSOV TOEZDOREICET S04

HHBEROBR - HIEIZOWTORE&RIZE
Brhzi,

D%, BAEROBR - BEEIZOWVWTO
FERE, iz, 2%FHEOHMEKOFEK
WZoWTo 2KRICEELTHLZENE TH
ERRFEL COWEBEA O Mm% KICEE - &
BTED LD RMERIEREIIOERE WD H
BEROBER - BFEICOWTOERIILEDS
T, EZ TP L E U CREMREN %
BRLEY ET 2B HoT 1D A b
— V=T A4 VPRI TE D X512, #AE
HEEZBLTCLVHAMR LD LT T2,
Z o, THRFEORE] bEBHEZOBER - B
BIZOWTOREEZHMEIZL Tno T,

6. BRDEER

(1) BHEEICETIESDREOH

B O Nk %, Roberts (2007) D ¢ ¥
a1 e varlEnIRENT T T
—DRFIZEASNTELET 5, HEHAENZ 2
SRS CTHRELTCWEEAZO, #HBAER
DBEFTHRFET D IR TEEEZA, B
ELHRFLTWRWEEExET DL, 54
DO RAGHERR AT O BB HAR O B - BEEIZD
WTHOREDERZFIIRSDLICREIND,

&5 SHADEHLEFOEZOSE
AU HEaAf— Tyvarl J4varl

A Hhib O x

B (il O A

C #im O x

D kil O A

E Zhim x O

MEAEH R,

Af@IZBWT, A, B, C, D#HiX T 4 ¥
3> 1, EHEITT 4 a1 OHEBERD
Hi) « HEIZOWTORE&ZEBHARIC -
FREETCHRELTWE, £72, EBbonEE
FHREELTWELELTYH, BRI -7



Mot NER R TP N

R CHREFFLTVWEEBHEROBW - BHIEIZ
DWTOFET, BRAEEEZE L TH M
RbD e TWo T, X, AEDOKRIE
ROBAR, D RBREFLEAEN & D eV B,
RN ORBEEZ®E T, BHEZEROAWN -
HEIZOWTORENEESIN T2 &
LD ThHEEZLND,

—J7, B FANTERRZANIT 22 o 72 M40
FOREEFENOOBE, D HENTEIATE
D FAELLBEIZ 31T 2 B0E 7 O KFBE T O
TR W) FRATORBREE > & LT,
T4TarIoE&RICMATY4Ya 1o
ERarRETLLOIC T,

(2) EEXRETLHHEDERK

e (2015, pp.117-144) 1%, Zhli 222 Ok
BET2%50, HENICBIT2HLOREFEE
WCOWTOREEZFRLE LT, [FAUFEKDFE
LN DOE, RELHENLDOE,
BNWHE I X 23058, Hilgk O BE WY
— 7V, RFETOWHERLKRFHIZ O & W
2 X HIT, FERND DRI ~[ D> TR
FPIZIER > TE Y, H0IE E B2 7 O
BT 2HWENBRVWEERL TV,
ZOMREIZHE ST, AFTHE L EE
HEEOBRW - BEIZHSOWTOELDFREICH
THRBEHETOFLRE VI EN SR ZE
LTHD, KFEICBWT, B OEB D
HI) - BAEIZOWTOREEZHMEICT D LD
RRRBIL, FROWNAMCEDLT b S
TWie, — 5T, BREEOBRR - BIFEIZD
WTORERITH TSN M5 X 5 723
%, FRATORBNEDZ oNniTF &7roT
Wiz, TNHDZ X, FRONENDEDL
ODNEBEEOBER - HEIZOWTORE&D
EEEIC KT DHEBERN RV N E WV D KD
bHie LA, FERNAOERORFEDEZE LT
HEZROBR « BEIZ DWW T OEEMH
LTWS ZEERBLTWDLEA D,

(3) ERZRETIHELLTOEREEREKSE
HPREROHER - BEIZOWTOREZDRE
BT 2RO EST REHRE LT,
EREEnmbsZtnbolz LT, 2
BB o T2 R R CREFF L TV O BEE D
BeATEZEB U CTRFFSNUET TV D 2 L2
FTonbd, £7-, Campbelletal. (2014) D
HIZBWTYH, 14FMHOBEMNE DA T,
AL 8L DOHEEMD > H 74 O
Xy s a1 OREERFLET, 14
OERBHAIL, YT ar I OEEND T4
VarlliZvaTvariIniboi gEeat
FIo2XoickhoTnd, Zok5IT, ¥
RSN B EEORR - BEIZOWTOE
[bo& LTy, BFOMENGE S
NDEICHENELDDIT TRV,
SFY, HEBEMICRoTRATED LD
REHEROBR - BIEIZOWTORE&L IR
FLTWEELTY, ZOREIF, BIRATE
WZBIT DA 2 OREFESHEMPMREIZEE
EHZTHOMEE L TEERERKZ LD L
WIHZLETHD, 2D LXK, L LM
DEEZDNEDLDVIZSWHBEETH D Z &
(Pajares, 1992; Kagan, 1992) (22 T, &
ﬁi%ﬁ)%iéﬂtﬁﬁﬁk?ﬁﬁﬁﬂi@{* SImbED
D12 < < (Crawford, 2007), B % kB D
FADFZITED Y LTV (Luft & Roehrig,
2007) ZEbHEX DL, BEBERBEN,
HEHEOBRR - BIEIZOWTORESEZHE
T55E L THEEREHZH TS Z &%
RBELTWAEAS D,

7. 8hHYIC

AR TIX, 54 ORBEELFL BN O R 5R A

IZHSNWT, FRONIZ DT 4 22k
BN BREROBR - HEEIZOWTOREEE
I T 2 L) B E2 52 TnH 28, &
BRAEOBT CH 2B ENEREROR
B« BIEEIZOWTORRIIMbLLEE1H D
b, HEBEMIC o RS THRFFL T2



BB EEO B - BHEEIZ DWW TOME & Z
EEZBLTLEDL> TR NWI & 2B 5 NI
Lc, 2DOZ &G, HATEIZH T 5 BF
HOHB «- BIEIZOWTOREDIENT
BN BT DB ZE O ERE ) 257N e L
TZOND Z L, HEEREE DB HIZ
DR - HEIZOWTORE&EZHRT 25 &
L CHEERAZEZHE-TWVWHZ L, EWVWIHH
BHBESLCHBERBE BV THB#HE O H
B« HEEIZOWTOREDOREEIEDLZ LD
ﬁmk%@EﬁM’ﬁﬁtf%%%ko
—77, ARIZBWTHZITHRFTTE T
WHDD, RELZS54D 5L 34 O
BEAEN SN - - SRR OFEH RN O
BRI TOIEELEST-L 1T, EBEIZH
ETPAULRRPBEIOE IRV EEL
ZTCNWDHIENINETEL OEITHR TH
fahTwad (flziE, Wong & Luft, 2015;
Crawford, 2007; Luft & Roehrig, 2007; Eick &
Reed, 2002; Tsai, 2002; Pajares, 1992; Lortie,
1975), 2O REEE 225 &, BHEFRKEREIC
AN T2 FAENZE ORI THREEL TV 5 EB
BROAM s BEIZOWTOREAL FDOFRH
WEHGZTHZ LI, BMEORETH 5,
Mz T, MEEFEY RIS DS W By
NHDOREEOREOHIZE LY, BEMNZRHA
LEOMDr — 20K, o BE O HRR
EFEOBESCHEFOREIZOVWTOREE
DOAAEH & v 9 B b O BRI 05 &
BROFBZEORFT 2 EEZBUT, LVHEN
RBRHE R OCHEBRAET O FIZo0
TORBRRENELNDLTEA D,

B

Eﬁﬁ IhlebA vy ra—fAEICbED
T, RSB AL T FES 254 DEETTIZ

:DiDE%%%$LAtﬁiﬁ}

i

1) 3] 1%, BLE TIE development O FRGE

HEREROBH - BEIZOVWTOREORETET 5

ELTEAELTVDHOD, HARFETILE
ITET D L) BRI S 412 Hm

IhH D, FEiED develop 1T LV IAWEKRE
%%,ﬁf%@%®%F%%J#é,@o
KYHBERIZIRE] 75, EAKELTIH
€] 35, Mz EH) 72, 5EO I8
B bSEVRROXLIIC, BRI TV
GRNEBIZL > THICARZ 20725 T
HoHbh T 28RL &, AFTIX, 2
DEIBREVIEWVERT IFE] EWHFE
EEHOTWD, (REL XD Z(2011) T3
] L [IEER) 20 AERELT
TT A TR D | [ OEREIE]
22(4), pp.418-427, BWR.)

5% Xk

REEAASE (2000) THETO(E S HABE L
Fafm [HE LrFR] BN, pp.194-
197,

frsE L E (1988) [HF®E RO BM & Hik)
FRsa iz - FHE S - O AW T#6o
T4 7a—2] JHRKFHRS, pp.1-17,

KAM (2008) 4 AT v T a—F 4 71Tk
LEMT — X 5B FiE SCAT D#RE—4% F
LT < /NHMET — & 12 b 3 A Al RE 7 21
b DFHE—) [HHERFRFRAE
R ER A (HERE) ] 54 (2),
pp.27-44,

KAM (2011) [SCAT : Steps for Coding and
Theorization : @??E’J?ﬁ% “C“%? L7 <
INRBLET — 2 R RE AR W T — 2 5y
Eﬁ?%JT@ﬁ:L%Jlo(w,ppw54mo

R - NR L 5 1w (2005) [Z A 7 A b
—J— e A Ea— HHWFEAM] &
D ER,

BERE(2012)F 7 4 7 A2 b — U — i@ J5L 30,

Ve (2015) THMZE L L CHEMAETD]
A EE,

TH KRR (2002) TZchl 2353 25 B 28 L B
REOFERE] [BBHAEFTFE] 42 (2),



Mot NER R TP N

pp.43-50,

e (2002) [A—Z 0 -2 b =] HR
B

RLELE DS 2 (2000) [AAEZWEED —ERO
TAT7AL=D =] IxVT 7 ER,

RELE D Z (2005 TF7 A4 72 b=V —HF%E
A B Ea2—TiEVZ & bAdITikl KH
AL - EEE T - TR [BEEO
AV RFuv— FEENME~ A F~0
WERW] FRRF R, pp.191-216,

RELZL D Z (2011) TTHE] & TFHERERE)
o EPEREEL T T T 4 Ui DR AN
5L TE] 22 (4), pp.418-427,

Atkinson, R. (1998) The Life Story Interview
(Qualitative Research Methods Volume 44),
Sage.

Avraamidou, L. (2013) Prospective Elementary
Teachers’ Science Teaching Orientations and
Experiences that Impacted their Development.
International Journal of Science Education,
35(10), pp.1698-1724.

Bryan, L. A. (2012) Research on Science Teacher
Beliefs. In B. J. Fraser, K. Tobin & C. J.
McRobbie (Eds.),
Handbook of Science Education(pp.477-495),
Springer.

Campbell. T., Zuwallack, R., Longhurst, M.,
Shelton, B. E. & Wolf, P. G. (2014) An

Examination of the Changes in Science

Second  International

Teaching Orientations and Technology-

Enhanced Tools for Student Learning in the

Context of Professional Development.
International Journal of Science Education,
36(11), pp.1815-1848.

Clarke, D. & Hollingth, H. (2002) Elaborating a
model of teacher
Teaching and Teacher Education, 18(8),
pp-947-967.

Cobern, W. W., Schuster, D., Adams, B., Skjold,

B. A., Mugaloglu, E. Z., Bentz, A. & Sparks,

professional growth.

K. (2014) Pedagogy of Science Teaching Tests:
Formative assessments of science teaching
orientations. International Journal of Science
Education, 36(13), pp.2265-2288.

Crawford, B. (2007) Learning to reach science as
inquiry in the rough and tumble of practice.
Journal of Research in Science Teaching, 44(4),
pp.613-642.

Dewey, J. (1922) Human nature and conduct,
Henry Holt.

Eick, C. J. & Reed, C. J. (2002) What Makes an

Teacher? The

Influence of Learning Histories on Student

Inquiry-Oriented  Science
Teacher Role Identity and Practice. Science
Education, 86(3), pp.401-416.

Fletcher, S. S. & Luft, J. A. (2011) Early Career
Secondary Science Teachers: A Longitudinal
Study of Beliefs in Relation to Field
Experience.  Science  Education, 95(6),
pp.1124-1146.

Friedrichsen, P., Van Driel, J. H. & Abell, S. K.
(2011) Taking a Closer Look at Science
Teaching Orientations. Science Education,
95(2), pp.-358-376.

Gess-Newsome, J. (2015) A model of teacher
professional knowledge and skill including
PCK: Results of the thinking from the PCK
Summit. In A. Berry, P Friedrichsen & J.
Loughran (Eds.), Re-examing Pedagogical
Content Knowledge in Science Education
(pp.28-42), Routledge.

Gilbert, J. K. (2010) Supporting the development
of effective science teachers. In J. Osborne &
J. Dillon (Eds.), Good Practice in Science
Teaching: What research has to say (pp.274-
300), Open University Press.

Goodson, 1. & Sikes, P. (2001) LIFE HISTORY
RESEARCH IN EDUCATIONAL SETTINGS,
Open University Press. (7 v K>V v, 1L«
A7 X, P& (GIFRE— - ILATEZ - BRI



R’ AREFR) (2006) [74 7 XY —
DEEF Y] WhE,)

Jones, M. G. & Carter, G. (2007) Science Teacher
Attitudes and Beliefs. In S.K. Abell & N.G.
Lederman (Eds.), Handbook of research on
science education (pp.729-780), Lawrence
Enlbaum Associates.

Jones, M.G. & Leagon, M. (2014) Science
Teacher Attitudes and Beliefs. In N. G.
Lederman & S. K. Abell (Eds.), Handbook of

education Volume Il

research on science

(pp.830-847), Routledge.

Kagan, D. M. (1992) Implications of Research on
Teacher Belief. Educational Psychologist, 27
(1), pp.65-90.

Lortie, D. C.

sociological study,

(1975)  Schoolteacher: A

University of Chicago
Press.

Luft, J. A. & Roehrig, G. H. (2007) Capturing
science teacher’s epistemological beliefs: The
development of the teacher beliefs interview.
Electronic Journal of Science Education, 11(2),
pp.38-63.

Pajares, M. F. (1992) Teachers' Beliefs and
Educational Research: Cleaning Up a Messy
Construct. Review of educational research,
62(3), pp.-307-332.

Roberts, A. D. (2007) Scientific literacy/ science
literacy. In S.K. Abell & N.G. Lederman (Eds.),

Handbook  of  research on science
education(pp.729-780), Lawrence Enlbaum
Associates.
Tsai, C. C. (2002) Nested epistemologies:

Science teachers’ beliefs of teaching, learning
and science. International Journal of Science,
24 (8), pp.771-783.

Wong, S. S. & Luft J. A. (2015) Secondary
Science Teachers’ Beliefs and Persistence:A
Longitudinal Mixed-Methods Study. Journal
of Science Teacher Education, 26(7), pp.619-

BEREEROBH « BRSOV TOEZDOREICET S04

645.

-]

B KRB RFRFEREEE PO R
AR AT

U AP UPNE SN ST SR 20 TR





