Asia-Pacific Forum on
\ ' Science Learning and Teaching

e R FLE2= L H swmiE
PRSI, 5T -, 55

USSilla

RSO PR R

"

I B
£ 500 %2 (7]

"I%%'B: pfciguo@cc.ncue.edu.tw

N i

i [ 5 B SR S5 O R
A SR ﬁ*‘%ﬁﬁ'u i J%w%ﬁ%{lﬁ
%L#F‘Eﬁ%é?ﬁiﬁﬂﬁﬁfé

‘,

i

é‘eﬂdﬂ’gﬁ

i)
Jﬁ

() () () () () () ()

ﬁ

Fl 1 ]%EI

%If‘z WEHfFﬁ iﬂ }"r? *PE‘—,—HI AVEfol— 2B EI RIS r? IJ¢H§&H| LB “j{&/ﬂﬁu
%FF”F« il ST ) T SR RIS SR o ORI E ““ﬁﬂﬂﬁ
EF%‘“ ﬂ/iﬂfj‘ffrj I“E'IHJEFE—-Iﬂ EJj&FIJ}‘ [E—j— 7.[?11/,; rq“wﬂl}d.ﬂ?ﬂﬁ: ﬁhf Eﬁﬂr ErE
F \LI&IEIFA lﬂ*ﬂ?y}ﬂ ‘Eﬂ:l%*mu 54 o F e Ell I*%[;Sl“%aﬂfj‘
SRS %[ﬁ dsr_%e SRR ﬁf? {REE zﬁgﬁ B SRR 5T e FTJ s
;ﬁ[’iﬁﬁ? ?Fuﬁlﬁﬂr EEL 414;;& E?:"sr Fugl;ﬁﬁ%ﬁ[?jﬁi —rf_E' . HTE‘}»
ijﬁj HYRLE! o » 57 BT E‘ﬁ pJEIpﬁiﬁJ S [fF A A fﬁ—sr
Fﬂ?ﬁﬁg_ “UP[ m[#j\_ﬁ[[* ?{FIJIE' u@'&lﬁ ﬁl& l"f‘"lil:ul:[l:[q‘[LLlll[} R[N
J il puﬁmﬂ%ﬁ? “‘J*“F“NU D %iﬁ”*[*;ﬁaﬁ? ﬂJEmﬁFf’FPIZ[ A A
[ﬁj [r, pjil @%W %é—:ﬂ[ 5] I;FE' jc HIEN R > A I ppl B R e

g%ﬂ»’ﬁ%ﬁu Jfﬁ AElE: +=] J[@F{@Tuﬁlﬁﬂﬁy El FUIE:_TZLF B gﬁ'lﬁ FE[FIF?E[

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

-y
—"

SRS O - 9 P ’*)lpargr i FEIEH 1)
= I
< e

‘J'Eﬂ* I*I**fﬁﬁﬁ'ﬁgﬁl@w SIS B o 0=t P AT s 1) iR
RIS 755 ?@ L IFOF2 80 dHRE J;"#»;&,mu@mﬁﬂ@ B R
E“[?ﬁjrmﬂjﬁ—f

BET RIS EISEET - SRR S

—&h

—

ww%%&%ﬁﬂﬁ&%@f@¢m’%*‘*ﬂﬁﬁj iﬁwiﬁ&w
) > ELRLRIF S FAPP R Ll P b 3«! 5
National Research Council(1996)¢! /ﬁ[ﬁ&'é‘f | SR I/ %o SR Eﬁ%ﬂ'%@
E e Ewﬁ HED fgﬁm%ﬁ TGP LR « SR P Eiﬁ
Natlonal Research Council(2000) 7~ 77| ]?fj [? Pt AR5~ B A R S
10 I B A i St A Y )
i[fﬂ”“ /IP FHRAETRE

\*BE:[

m =
J\*B _L

g S = b=l

ﬂu

L oSS ?%p%[‘—iﬁ g\rﬁ—iﬂﬂlﬂ@gﬂ#@,ﬂj G PR -

2. K25 PERAHIE| ;rip Jﬁﬁ Eﬁa‘fﬁ Flﬁ‘yt»— [ﬁmﬁFfﬁpiing@%@ o Fo
o = wa%@ﬂ@ﬁ»ww[ R TR S
Jé:leij‘/ [N 5 RLE | S %{iﬂiﬂlfﬁﬁl?{tﬁfﬁjé—r

3. RISV bﬁﬁfﬁ%mﬁﬁfﬁj ARG Jgﬁ#’?‘if&ﬂjﬂl
R B PLALA ST LR H AL

4. FETRRIAIS Fw?ﬂ’:@ﬁbﬁﬁﬂwﬁﬁmﬁ’“EﬁWﬁ%
FI JEI%%}EF IEIJ\FI J?’] [~ o

5. SRR ) %ﬁ%[lﬁkﬁiﬂﬂlgu sri%;‘.F CEEREY JS*?{

~J%p% K%ir N F’ ’]FIJ 1o R UF;/'F” ’

6. FIZpUR[ZEH gq‘—iﬂj;%p* ERS FTE RLEwprey o I Mg s e

By A e o £ fglﬂrﬁpsgj\gu PR ﬁ’g[g J?ﬁ[ﬁj%ﬁ'iﬂ%&ﬂl

FEE R PRl

Carnegie Corporation of New York 7! Institute for Advanced Study L[5 5[V~ 5 £
Tﬁ )T 2009 F A F[REFR - G}Wﬁﬁif 1> £1%% The Opportunity Equation: Transforming
Mathematics and Science Education for Citizenship and the Global Economy (Carnegie
Corporation of New York and Institute for Advanced Study, 2009) - F %F F [l @F‘ﬁl = g
EUER IS iJF“F‘gljﬁ\j\ ugzj\ ? ENSIVRN | ’Hclﬁ@ B s 21 lJ*r?FI
E”fﬁifﬂ#f FFE SRS *gﬂ?ﬁ%ﬁwﬁlﬂﬂ“ﬁ%‘i [R= 10~ PR R o T&E*JHIJ
SEPPEFTEBESS 21 70k PR w%@%éﬁﬁ LR .

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

%i 2% R[S ]Eﬁﬁiﬁ' 1R B SRS N Hi?i’ﬁ']F CETE I F FE A
?:‘lﬂ HF‘_‘)}%?J [J%Tu
\/ : ff'rjk

F R E R B BB o T SRR B AIIE 7 o FI National
Research Councﬂ (2007) | J’Fjrj[uﬁyf S ] ES T IRESR] AV Fr JFSA—‘{%EIEUFT]‘FF%?
H'3% © NSTA == Partnership for 21st Century Skills %7 2009 & 4 F |7 5§ S 5P 15 %[ 55 F A
He 9 i s 21 (T A - I O A
(http://science.nsta.org/nstaexpress/nstaexpress 2009 06 29.htm#1) - £19f » NSTA 7 2009
TR RS SR GE R P i F 8 Race to the Top [ - ZE Fr Y F
(http'//science nsta.org/nstaexpress/nstaexpress_2009_08 03_legupdate.htm) > ¥{51{& * S &
43 [ F | @;'F}Jbggjfgq & RNEFEE P R G T J’TE[J@‘;%/,’@*E &é”r?’ﬁ\El'srﬁ'l -;Fm&é%p];rﬁ' ]
ik ~ ?Eﬁ FE j?'sf[ﬂ:ﬂ:l RS T R #ﬂﬁ PRRIPOI & AR |~ AL 454
F@S‘JJT"L:?“?F < T AVEPAL o PRI R VRS YR SRRy o SR TRIEEED ~ B[R A

TSR R

MRS B«l&ﬂ"éﬁ’rﬁ IR Eﬁfrﬁ ﬁhl}lguﬁ% A= s R T LR[S Ewﬁfﬁl
;Lﬂ%e}"r? ?E'THI FVEfel— 28U B[S ”T E}ﬁfﬁ er IRE P Igﬁhyrrm %ﬁﬁ P gfmj
1976 F' ’ *l‘ﬁ HTEYiaT) = H1E ﬁ’ﬁi#yﬁﬁ[“ﬂr B ﬁ‘U@ ERTRE T+T;T

f" 1\ %ﬁ@gﬁuf{ﬁgﬂ FHELE Fi%ﬁlgﬁ iSESs 'UWE:EZH[TE' 1t e ‘E:’i”f‘l:?y:
Eer *?W%Wﬁ"bﬁwwl“?ﬁ%‘WWmWWWﬂ@%www’é i
E%E&:‘fwﬂﬁ*wﬁilkﬁﬁﬁ =10~ ke s ol - B E Iﬁ%iﬁ?

PSRRI © BT 'J ’ 'iﬂgg*f? U?'@HI ’ [JIJ%/ ﬂﬁ%&u%ﬂm ) #‘, ]a:j’?:‘[ S aan
H EHﬂ‘rﬁ l’?ﬁﬂyﬁﬁ s P thg\ﬁpﬁi R - [@zﬂggp SRR Jﬁl_ R {;,k,i;ﬁq Zal
st HEFSHE - [p st Sty - gy ﬁﬂ**ﬂ 12 Pt PSSO 7
Fu}%ﬁj‘%léﬁ i warﬁ TRV o BRI ey B - ,F[@@rﬁ pr[ﬂw% S R T SN
BT E‘[i@ﬂ%’f‘*?ﬁtﬁ”*l*&f [ERF T SRR I AU R R
NE2a R

ORI H SR 2 P R

)TQJT“‘I Ejé ’ ﬁl%?yﬁj\ﬂ J_Efll?'jj Fj[uﬁlrﬁj—r ) ?{ﬁy%lé’eal %IQE;FT‘% §J IEJ* ;"
BT TP oI B 5T | A et qqmawk
oo Eransford Brown,=* Cocking it E ) How People Learn (National Research Council,
2000)15 ¢Ej?'ﬁ'?ﬁ5“{ . Ejrﬁg%ﬁ?* [ T S Jqflj el — ,;qu?gj;:p[@,szf T%ﬁ
E‘EE‘,' jZ?earmng with understanding) >+ ‘HTHEL}{"’ @ %JWV’?F I o I“JIF%F Al "’
Ji 'rEW@El[F (Y = £ (goal-directed agents) EIE Ién = Eﬁ}iﬂ* Tyt e S8 A ET J_}: j'fﬁ
F’ETE% J,ul;;jrlfﬁ ;I—“H:ngrjgj;ﬂp% ﬁf f FERal o B8y EL%@“EJPWWJPI )
MWﬁﬂ%ﬁ$ﬁ%+Eﬁﬁfﬁhv*'%§;§iﬁﬁﬁ%wﬁiﬁ I3 S
TUFTHIRE T (NRC, 2000) A T RS AV - FIEL A4 = li’ 7 pﬁe?
EI@ 3:1;/[7 F[J Sk e Ejl" '—rij/\;é?fu*’ ?EJ\EI EIJ;L:E/[@_‘% % -, T F&Isra@
RS EL%i*ﬁ E‘[J“":"ﬂﬁ? HEI LB EES= R s [I’F‘jﬁ}FJJ;lEIEJ— ﬂf%; J
SR 5 Eﬂﬁ*ﬁi 52 ﬁfi[f > HIRSER] ~ 7R AR A EU/%@
(National Research Council , 2000) ©

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

HONE[SEIT) i T 51 - W B ) Hwﬁfjf—[ 57 [ FI(C F~ FF 4 )
Tk u
FHIHT Efugg

JEE AR R oz é'ﬂgﬁ | IV RL IS MRS Y %*ﬁf”r[“
Ay ELEJ;{I%&E;J;;H i';l:pifl‘:[ w{“ﬁ%ﬂ'lflﬁ’” DS [JFLFIJJ{I

N
o i
i ©
2. SR R ¢ LR AR R e b
L TR
3. @#ﬁ%ﬁ%g JETEI gg %‘ME‘/[&&E Jﬁlii RS G S (ST
M “%%Wﬁﬁﬂ‘ ﬁ“?W%”P%WjW%O
4, T—Fﬁ%f [l U\FI Jﬁfﬁl gﬁ%—: = '-f‘é‘\ ~ ok Hf FI}JHI PN %D%‘I /‘f FI rtrom
%[p Jff[Fu ’ fﬂp“ﬁf@ﬁi AU s ik & F'E'E YR

I'l' “How People Learn” (National Research Council, 2000)i§¢ ?[ ELRLEE SETE T IRE Sy
79425 > it National Research Council (2005)H [HJ;VF[L' PRI R

L. 5 SO R S LRLONRIE 5 | RO OB  F TR o PR R
SRS - PTEET IR IR RIS FULPAERY » [ R
g ;”%$ﬁﬁ%v [V ORL > TP R - B9
SR+ B TPV PTRLE R <

:‘%?3

SR Jhﬁg"‘

L\J[

2.

(1) SH0HL A Sy g 55 i -
2) a:ﬁ/q&é'[%pﬁlyi FVzRl: > pLT— [ 7{[7}%5 IPEASH IHE T o
() I FIFETVA R o= et R o

3. ?”%ﬁ&??wwﬂ*ﬂ*’EWvﬁw*i#W?ibﬂw*?ﬁﬁP*ﬁmw
ﬂ.ﬁ’UE Ie | IJ‘%’?P' » EﬂEUE le IRy | W’ﬂ\_‘[—ﬂjﬁ%l o

SEEFIV] SR[SF57 P 1> National Research Council (2007) % Taking Science to School:
Learning and Teaching Science in Grades K-8 fi JﬁrJ!:F“ ;FFILI W J’UIZ[M\T[F[ o Eﬁp J
I[IHUﬂI%L%'(PrOﬁmency in Science)i) Ei i (FE - Jﬁl’%ﬁ&ﬁl TSR (I PR R 2
RL 2Ty ’fll ibtet TR '*ﬁjp[%['iﬁmﬂ AU > iﬂ'ﬁiﬁu TS UHIFS o
W%WWW—W“?WfWﬁﬁfjﬁww#%FP)ﬁ”‘ﬁ}W%ﬁ&th
PR PR UG R R~ SRR S AR

LS~ D) E?I;f"f?*‘”‘;%ﬁ'l%E‘#E{fjfj[%ﬁfjﬁf_ﬂ% :

2. fL ”FM%% SRR R

3. ZRIRER| SRR A WVA ISR A

4. R E RS ISR SR B0 (scientific practices fl?%“?Efiléﬁ@f%)ﬁ'%ﬁ%ﬁﬂ?l
ftF g

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

gg %ﬁlﬁwﬁ+%ﬂﬂﬂww'gfﬁﬁﬂb
*“F{ i ”%'Tu
A\ V4 9@?

7+ National Research Councﬂ (2007)HJIF“ H@Fq%ﬁ‘:ﬂ:fﬁt[ﬁﬁlrﬂ R AUR[ 28 T;T] ’ T ]:—SJ}
B 30 5 RAFIGE R VR “BpIﬂJ’FPI”J » BRI S
Eﬁﬁ%ﬁgﬂ pﬂéﬁ[ﬁ]x& J s F{ 1 ﬂ,@é@ Vo EL# e g ot ] s> 25 [F'EJ—I%EI TR
Ut WU~ AR “bpl[{ﬁ‘\f el Rﬂ;{ﬂ[Fﬂi%ﬁ%ﬁ?“% PP 7’[
SRR > T 2R %W U R IS AR T et BR[O AT
RN o EREEYE B Frfg'[  PEHIFHITE J’i éﬁfﬁlﬂiﬁéﬁ r%ﬁ?"’['*éﬁ ’ TE]?J}?&FJII
[EE— fﬁ{f@luﬁﬁ I YSRGS o

=

J *B ‘i%
—m.‘
—g.*

S]] P RISPRAERSE FOFRI OGBS, ST ok T B
FISTEE D~ R EIEAR ﬁ*iiﬁfs@'ﬂlﬂ*%ng PSR -
e [~ UJWFI oY EJQP"JF;I i IR 5 fﬁ &1 (National Research Council, 1996)

RSRIF ST LRI - 6 IR - (I Sy

PJ? ’ FE' VBT HE F%JEAI%IF'EJI_’?? FEHA N R TRV [RER § S FTJJFM‘B

?74 [%JI/& [j[:l:[lﬁf tj‘ﬂﬁj[[a{ ]Eﬁ;tﬁLl:H gyaffp‘iﬁ’}:@ 1t '}'T[ﬂ: U[:H[ﬁ% , |-| a:ﬁlf\ ,\J%EIH,{LFH L_;['\JJE
["DI‘%W AYlpigs - [H[ﬁﬁfﬁmmﬁfiff R zEqu}%[ 7FI SRR > o [T Jl
Hoag o M ﬁ?’fﬁ 50 U Y [SER] SP YR % o National Research Council (2006)7:
Systems for State 801ence Assessment — = F Hlil'yﬁi s PUMRERY 1 R ZRE EZIEWF}\:{EU@ ]:%
?F%KF o e ﬂ‘i 2 p gvrrz{u ; 5;4]?%‘ | kR ”WHH‘ 5 EJF%JFIEI IR
F%dr é@ TC:‘H?’IF [Fﬁl 1 B B R 285 ] AR ﬁLq*éﬂ(Natlonal Research Council, 2006)

WEEE
SEES N | =&
e *@ [ Eﬁi | =7
) s
=il

ﬁ?ﬁ' 1: E|2855 I-,Z;Tﬁ—T ﬁlﬁ?ﬁ' (FF ! National Research Council, 2006)

AL IR S PR SR 0L R I S
ﬂﬁwaﬁr bl ST A Hv:ﬂ*ﬂhwwm%@mwmm”% [

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

R[S J‘ﬁiﬁ D BT - W BT M i %T;H;EI‘E}: g%f[jrgﬂ 3
SIS e ]
\/ Rl

s ﬁ]i‘ﬁ"ﬂ“%?% ‘“‘Jrlﬂﬂégﬁ% FRLH S 0 B R A
taa ]

% [N Flayﬂﬁ” HI%(PCK)—J Eﬁ*ipﬁa?ﬂ?ﬁ@% [l > o
é'fJFF%“f" ke FPIJUHW@FNH@ WSSV - R

BT g ?Iﬁ@ﬁw'ﬁ“ﬂ "

Hi PSP 3 SR ) O R
() %1‘9#&@57'% J\EU Fld%?fﬁﬂb

Doyle(1990) ¢! e ¥ A9 E g ﬁ‘ﬁ@ﬁﬁ%& %ZHVESWDIH%%F”F

,’EJIF\[ Zeichner I Joyce FUJNF’T T E}{:\‘Fﬁ ;EH T FEY Rl

(1) WAV - PRl SR o ot PR S U
(2) EHRpUFHL %ZHFEVE USSR A -

() 2 i c U ERIGRY I A PR R
I A

(4) S EHETRE BURLED s -

(5) ?J’D@ﬁF‘“} Fmﬂ:gu; g PYLE ST - BRSBTS A
o R 2 [J'“Tff@hﬁ 1o

Feiman-Nemser(1990)i# ’—‘IPI’EIPE 2= QJE L Eﬁffﬁ S ElY [ﬂ |(Conceptual Orientations) >
B8 ST Waﬁrﬁ IJE[ u%p JHEp— ﬁgﬂ&@l ’*, FiE 53 B N3l A

1. 2 #5(Academic) : §Fi%}’%p%§ﬁ® [EE if%:’%? & prozgli
2. ‘875 (Practical) : gﬂf%d SR B L 15 SE F 15
3. fLf5(Technological) = #[|" | #5550 uzd N *ﬁ%i‘%ﬁ“*’#ﬁF E

4. {f# * (Personal) @ 7tF [fﬁi‘]‘}ﬁ IH@@P%; S RS J@I%F

5. W[J/T*ﬁ(Crltlcal/Somal) W EHﬂ‘Fﬁ PIAVE YT TR ST Flj[zﬁszﬁ
T TR ’E R T *ﬁﬁ%é’gi J IR 'EﬁﬁW\ﬁL IR -

(%) ~ SRR R %

Doyle(1990)f~+¥ T;‘f[tj-lﬁijp[p J@@? ﬁIFJIEF:I F[J[Hl’g&ﬁigkﬁj Doyle(1990)§f s {/[l{'ﬁfﬁ“‘é
M W EHT‘:tI ;Jrgr',ﬁjlﬂ} HVH 15 %Wf"#pﬂ*ﬁ el iﬁr Ew‘ﬁ ﬁ{:{jjq F}Tg I uﬁL 1R > P \—:
EINE gﬁ;ﬁ[ﬁﬁ% =) ;Hrr;r S SelidiNEEI *U*’#lﬂ} T‘E"’FFIJF, e zlﬁﬁlrﬂ'%“g"? F}ngxaﬁu
FEEE T, S T"ﬁ%%lﬂl sr'iﬁ»;iyisr, [f‘ j’Tﬁj LRI Fﬂﬁgfg J—;Hﬁuﬁrj;ﬁ HIGH Zyﬁﬁlfﬂupf
PGIFS R = AP P D2 (B - 2 y Fbpp

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

%é ;8 R[5 ]ﬁiﬁ' C BT - W BT o i er[ SR F FEA])
%[?Hfﬂ*‘ﬁ:ﬁj iREET
\ g‘ ;1??

L F e s ee

% Doyle [0 It » RHEACSHEG S ify R M@esis » fprbe i
R rEZRIEAURL ;ﬁuEH E Tr’ﬁ@%p W Eﬁﬂ‘rﬁ lJ’Tr” » S FERARE SRS T j’;«lgkﬁ SHl
s IR P gwﬂﬁfu_%ﬂdﬁﬁ EJIJF# ‘U‘J”-T? "‘ir'E[ﬁ?ﬁ“fﬁ?](competence—based
teacher education)ﬁ’?ﬁﬁ}%fﬁ)l [?”;sﬁf PE FILJEJJii[IH: s AIRLds FIFS 1970 & (R[> 77
2 F??E'E[Ljiﬁﬁaj E‘}%JW“’(process -product research)fiVadifA - IFPH_LL % RLF|[F | ﬁ[rﬁ]mu
PALUTRFIG 5% » DA TV AR AR O s
WE FTJP&)%— ' [4‘[%\' F%Jl’ lﬁﬁffglﬂliﬁf%ﬁﬁﬁﬁﬁl@knowledge base) LI FeY
gl w@w”?ﬂ¥“W@ﬁ”@¢ﬁ AR S R
El@ﬁl%?”?ﬂifp_“ll_jl <SR P R o IRy iﬁwﬁ\:ﬂ[j‘:ﬂ%&'u‘/’ﬁ&ﬁ[I'l‘l‘[‘?jiﬁ
ﬁ’:’%ﬁ’xé.‘é‘?ﬁiﬁ?ﬁtwi@ -

2. ff M EOSH

Doyle(1990)f5i¢!t > A5 F-{- 1980 & FJF R SR B
FHR Jﬁr&{ﬁl[ip J@I&FF Ers ﬁ@ﬁ;ﬁ 1] JIpEER e Igﬁ%ﬁ S T NI (personal
practical knowledge ) FIJ@EFF gﬁl%jlﬁ N ﬂFﬁg JI A Sfmud %[IHF E‘Hﬂ‘fﬁ? ijp[ » F-
PHFFYP IRV E < ?JE—?EWEJ”#Emﬁ FLRLELS (7T R EeRs - Flge P
FLYEATH [~ ST (S B JJE,J’#‘TFI S~ Fg;eiﬁ‘}zﬁgligk(conception )Y
P SHRABEITTERAR > A0 SRR RUSHN S B0 BT R

U B PR R TR AR R SR
s %LEF%MUHI%#%FHE (1 Vglf%l T PSS E 'IIJ? Froffe (academic
skill ) > Eﬁﬂ[ JFL (subject matter) » F¥5HEEAIFNE R R ﬂi'*ﬂﬂﬁ'%{ﬁ = fhﬂi
Ty po -

D0yle(l990)F§J5@f"%" I ~ 2 ﬁ{l%&ﬂjlq T TR = Wtrlﬁf‘ f}rﬁ}i@%r’?ﬁ F[l’ﬁ_
[~ SR poFsspaids - 0 2 AR Ewﬂ‘mﬁ W“ AV E o AR E}ﬁmg SRS
SR ARCIL T PO IR I B S
fol o kawl%@%ﬁﬂﬁﬁpwf Pvrwﬁ‘ TS puptae > &
SEFFFERHS FL[?':D%? FIE & 3135 (teaching practice > content knowledge, enactment
knowledge)fﬁwr’FTrZIu lﬂﬂf’ﬁf CAVE ol fHERL - ﬁpﬂ#gzg[ [ﬁqﬂmz[ écp%:jﬁg

M RHAS RN = B R AR F" FH R 1 “%’:D%??ﬂﬁ ?m $}’#§4[§Plﬁil§d e
gﬁ'rﬁ”ﬁgﬂ‘ﬁ PR F R P~ 2 ’EHIFFI&H REER = H'ﬁu%?'r xﬁﬁiﬂﬂ[‘%‘
U 1 generative) mfﬂrfﬁ' s STRBLOH ﬁﬂlﬁa‘:ﬁ} R o

= SRR L R AL TR ) T
FﬁJEEJ fiy DA 2 iy MR RS RAR - WO ‘%‘gzﬁli[ JE J[”I"’ ’
BTN ‘Ff’*i‘rlﬂl?ﬁm_ » I ARLI 3 A R ugl’]ﬁﬁﬁﬁﬁéﬁp* * SURLER T S TR A
FFRAETY v - SEESERATSTO fRERsb o (5 SR A R Ao i

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

RIS - 5T - 0 5 P ;;H;ng ?f?* 3))
S| SUH T ]
A4 o Efg?f

F IR U ARG A WAL 35 - S BTSSR - Doyle(1990)
TFIL AR EP FS R P E 1@[3"’3: [E?ﬁ’fﬁ fi(context) HIRIH » HfE FIFJFE:%EH —~
ER0=5 19 "’E'Q%'EFF”%JE‘J* His E'F'Lﬁw“#ﬁf*"fi% P B SS ALY B A
[19 e Fola 8 (S B AT » ST S T JF'JDH £ [Fi Ejj?*lx_q*[fﬁﬂtﬂ*[ﬁﬁ“ﬁ;*“ B
~Z’:FI’UIZ[“EIJEIPH7 I+Jﬁhﬁgif’?{@(mdlctor) id| inb[?%i £ Jﬁjdsrﬂﬁuﬁl% .#;ﬁﬂ} T
ﬁ\;’#iﬁgﬁnﬁ o 2 e u# ﬁiz@—‘%_ﬁl)ﬁg

Eryaman(2007)5r{ 515 55 #7741 _-% Doyle(1990)f~ (AL T K’,;ﬁ%&ﬁﬁﬁﬁ@%ﬂr’ Eryaman 7j
[ E' ] {E G - 3 5 (traditional-technical) A1~ il F.5"‘7'%F"‘”(reﬂective -interpretive) iV 2V |fi] ¢ FT (e
Doyle % 1% & 4T 4~ UHPAIAERY 1 - I O AT D
Tu%ﬁ'&ﬁu m&ﬁp{;{ﬁfu Ut SR Ewﬂ‘fﬁ %p 2 Jﬁfu@ﬂll‘eﬁ Eryaman l?JE

ﬁipﬁl LIRS 5 Hfi FH%;FF” L—iﬁr[ =2 "@EU WHYEE 27 puY
[Fﬂ»‘ o) J[@Fﬁ?ﬁ[éa Ffﬂf OS] T' Z¥(practical and critical wisdom) e

Korthagon (2004) 5145 W1 i G ST e8f 1 okt » S0~ 0 IR 5] e =) F 1k
GG R NN ‘ﬂ%‘ﬂﬁf (R[S =Y o Korthagon Bbu
FHIRE Fﬁjdﬂ%ﬁ, F%g@_ ['[E* LFKJEI%@?{};EEM%WJH @FHJ AR J/%BFIJ_I 7 f' F,JFE«HL ,
FERICE IR - AR AN (R ST ﬁii”p (e S I SRl Nk

F'}”F‘J I R AR RS (AL £ > T [l £y o S ﬂ“l EARE IS
E/# E FIJ%‘FT‘@‘F?“ 1T fi 1|8, Ai i %tj-j f' CHEENER = T F[JTEJJi g@’%lpjﬁ‘ﬁlxﬂjf

R xﬁﬁﬂ@'%lﬁﬁﬁr;.%‘“@' S ERNE AR e e e d o
[ HELR I R -

ST F?,l FE VT

Northfield (1998)3 [ Farnham-Diggory Uit » LR FF= sEbns f v e 41> = 7
foizt

—m\,

Lo TR P RO AR I WER % R ik -

2. PN F@E SRR Y [ (IR A A
I (context) A A «

3. AR SRS TS TR ¢ (R PERES PSR s
PP RRRLIR VS ERaMS WG -l BLOE MUl e A AT PR
PR PP AR [ I -

Northﬁeld(1998)F9:ﬁt3? AL FLSE BB 1 R SR o S 55 A o 5
FASRREFIS 2 HONE SR e ] Eﬁffﬁ O E IR e ) 8 e
= = [J;\]Ek]ﬁl EBER A - @%;F.J;&Hr ‘Fﬂyplﬁ 7 ﬂfﬁ;ﬁgﬁg@g@ﬁ[ J*sﬁﬁ ﬁ:p

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

[l

RIS i —rm 1N 1 e I b m?:[ 5T J EI_E; ;%j ;%E—f )
1 J 1~ i
\ il

o oL A SRR I P I - B A TR Ty
PR ] F' 1) 32 L Koballa 71 Tippins (2001)9fifEIE] -

Korthagon, Kessel, and Koster, Lagewrwerf, & Wubbels (2001)#] Korthagon (2004)FL4* =<
HIEENP SRR 7 - HR0 R P oy SO o g S TWTES - SRR
[R5 (gestalt format1on) FLBL JWE*/(schematlzatlon) ﬂI%P il Jﬁj‘ (theory building) -
s ERLPRAT g e (ERIAT ! PRI [FONG > 1 b R s {5 FLASL R =
Wfi[": PR L= 1 RUASE =% 5 7 5:§AFUW:W~EE[": IF: PR Ry T g

Lo KPRy - i o AR R A s
T‘i‘%?‘_ﬁ RENE ~ %’:‘X ﬁ]’]ﬁ[ jfkﬁjr[lﬁFﬁj]F[ H *‘“‘{,PIF[J_ [ﬁmﬂﬂjﬁi < AT
F}m‘%" jﬂQT' F s PR R LT S GBI iﬁLqﬁIpJ}{kﬁ:Té[t

2. FUSESIRS SR AR e R e | r+|i§?‘ﬁ“ﬁ’; £ ﬁﬁ&g,[ﬂmaﬁ,g\r o
FLZAAIEL £ PO Y R PRI P o PR v sk R )
WP i o SERLAE BLARL (i - I—“%EQEJ IR P A
5 ;{ﬁjfﬁkurgm AR TSRS > RIE RS AT MG 5B - ST
w%ﬁf@% Wﬁma\?ﬁ#WFTo

> F”#* AT RSP N - A SR - (R S
’fiﬁ'hﬁ“ FRLETERRS > SVIEL IR - S ioeas R Wﬁ 2 i
G ”ﬁ* * P HILE e l?*?‘lfilﬁ“ |57 %:Ejbﬁlﬁl,lﬂblﬁi%o

PTE S B E Eﬁ:ﬁ RE S FTJHF m“ﬁ PRV » 8 A0 H 2 9= St
o PLENRZA E*r“*g?‘w » TR ﬁa%pl{%l% TIE R - M| Eiﬁﬁi H
i #% (professional learning community) » 5l ﬁ‘/ﬁl ﬁ:U R %FJ?F‘F'FIJ;Jii L 2 AL
(professional development school) » 5 [ﬁHl’J‘%%?THFEAU\%a S H RIS H S F
< ’M’?f [[ﬁ{%’?iﬁflﬂé SIS R FﬁH S TSRS I et
- T T MRS S 20 tfﬁ'Fjj@Eﬂw‘ﬂ
gp;_v, i+ F_I%LWD PR SO - AT [F‘ IR Sl s
i PRERVE IS > RV T B E S FEgE L Vescio,
Ross and Adams (2008)

o=
ALTEH

] Ewﬂ‘Fﬁ F”ﬁ”ﬂ’% TUEIFER - B gz;qﬁ NPt N F STk o PSR
955 fiel ~ ﬁrﬂm (B g’; fir A RS BV NS RREA
E%Wﬁ% WU Y - BT

\T

;3

—_— %%

E

S

g
T

&

I

=

N

&

ST WEBOL - B P2 %Wﬂ'“’f‘*lﬁﬁqf RNV LR
? UEUFﬂi_F;[TE—FI j[é“%lﬁ%%j J’jiii: [é[a&lll ' ﬁj — —1E|§’:D%§;:,: -L-ﬁlgu

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

MRS R - 5T - B R I o ESE'(; AL
S "Hﬁfﬁ u%lgfu 5#
\/ i

i PIUS UL 72 35 VR AT DGR B

B Eﬁiﬁlj,g%p iR mfrﬁzh . t/Tu?i/[ NEE S AN L e | Wf*“ﬁ?’i(*%

0 FIFEPEET LIS ~ G ERAFORE 4 W R

B TR SRS R PR AU R TR S oY A

aﬁﬁw$ﬁ®wo¥$ﬁ%w$ﬁ’ﬂ%—%ﬂﬁwﬂ§%ﬁﬁﬁzﬁﬁﬁﬁW%

= ? RO G foly BT LR 2 gt L R 2 gL
X 2 A RO -

‘an

[letp JH[T Ewaftl ;ﬁ;ﬁ—mf?@: :%’UE*]F ) tﬁjf‘jfgywd Tg[gg“}g » I L.QI}I u;_fi Y=
i ﬁﬁﬁaﬁ RO 35 SIS T RSP R R AS E )
< [ ot ,ﬁé@ﬁwﬁ%%$m%i%yw%14%u gt o )
e ﬂ?[uiﬁﬁ%ﬁw%”ﬁ R 07 H“ﬁpﬁﬁq S iRy
fﬂ o T HH H'HJI}I » U E ] j%ﬁlr‘iﬁ U[“E&f {42594#;;&;&, 42 HT Eﬁffﬁ %EHIEJ? FW;;&;

(1 > FESEPEAS R SR 4 0 5 ﬁp~J%w[§wE
g@@@io&ﬁ%mﬁ@%wfw* ﬂﬁiﬁﬁ@quﬂw wmwﬁﬁ~%%
wﬂ’%ﬂTFW%%’&Tmm%ﬁwwr&aﬁﬁﬁéTmmﬁwo%maﬁﬁm
R R N

p

u

_”lllL

IR BRSBTS ot R S - SR s
F'fﬁ'“‘%ﬂ‘?% ! k““*"*’f R 1 (W RO PR ST R
5 A P SRR I - RS Ewﬁ U - -
[ﬁglﬁkﬂjﬁkm& ﬁdciﬂ[llf?i:ﬁlifﬁgj[ T‘Jﬂ‘f&@ TS ] il J;(g_ I u[J}“' {/[l[ 'FE."S‘.FIJ??[
e e e
EW‘BWWSI%Ww#%ﬁwﬁ*%wdw%Euﬁwﬁww%ﬁ

,;JEW_”#?[HJ, _F” llyiﬂ‘ o

2YYF

Carnegie Corporation of New York and Institute for Advanced Study (2009). The opportunity
equation: Transforming mathematics and science Education for citizenship and the
global economy. Retrieved April 4, 2010, from http://www.opportunityequation.org/

Doyle,W. (1990), Themes in teacher education research, In W. R. Houston (Eds.), Handbook
of research in teacher education. New York, NY: Macmillan.

Eryaman, M. Y. (2007). From reflective practice to practical wisdom: Towards a
post-foundational teacher education. International Journal of Progressive Education,
3(1). 87-107. Retrieved April 4, 2010, from http://www.inased.org/v3nl/IJPEv3nl.pdf

Feiman-Nemser, S. (1990). Teacher preparation: Structural and conceptual alternatives. In W.
R.Houston, M. Huberman, & J. Sikula (Eds.), Handbook of research in teacher
education (pp. 212-233). New York: Macmillan.

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

Eh_{\ﬁ]%’g? J\FEF%EI ’ “J—{ - HFJ KJA. 'PJ le F JF‘ S‘I E l(# grg grﬂ: S FJ)
@ Sl F"Hﬁfﬁ u%l
\/ % *?'r'

Huchings, P., & Huber, P. (2008). Placing theory in the scholarship of teaching and
learning. Arts and Humanities in Higher Education, 7(3), 229-244.

Koballa, Jr. T. R. & Tippins, D. J. (2002). Portraits of professional development models in
science teacher education: A synthesis of perspectives and issues. In D. R. Lavoie and
W.-M. Roth (Eds.). Models of science teacher preparation: Theory into practice. New
York: Kluwer Academic Publishers.

Korthagen, F.A.J., Kessels, J., Koster, B., Lagerwerf, B., & Wubbels, T. (2001). Linking
practice and theory: The pedagogy of realistic teacher education. Mahwah, NIJ:
Lawrence Erlbaum Associates.

Korthagon (2004). In search of the essence of a good teacher: Towards a more holistic
approach in teacher education.Teaching and Teacher Education, 20(1), p. 77-97.

National Research Council (1996). National science education standards. Washington, DC:
National Academy Press. Also available via internet at http://www:nas.edu

National Research Council. (2000). How people learn: Brain, mind, experience, and school.
Bransford, John D., Brown, Ann L.., & Cocking, Rodney R. (Eds.). Washington, DC:
National Academy Press. Retrieved April 4, 2010, from
http://www.nap.edu/openbook.php?isbn=0309070368

National Research Council. (2000). Educating teachers of science, mathematics, and
technology: New practices for the new millennium. Washington, DC: National
Academy Press. Also available at http://www.nap.edu/catalog/9832.html

National Research Council. (2005). How students learn: History, mathematics, and science in
the classroom. committee on how people learn, A Targeted Report for Teachers, M.S.
Donovan and J.D. Bransford, Editors. Division of Behavioral and Social Science and
Education. Washington, DC: The National Academies Press.

National Research Council (2006) Systems for state science assessment. Committee on Test
Design for K-12 Science Achievement. M.R. Wilson and M.W. Bertenthal, eds. Board
on Testing and Assessment, Center for Education. Division of Behavioral and Social
Science and Education. Washington, DC: National Academy Press.

National Research Council. (2007). Taking Science to School: Learning and Teaching
Science in Grades K-8. Committee on Science Learning, Kindergarten Through
Eighth Grade. Richard A. Duschl, Heidi A. Schweingruber, and Andrew W. Shouse,
Editors. Board on Science Education, Center for Education. Division of Behavioral
and Social Science and Education. Washington, DC: National Academy Press. (Free
Executive Summary available online at http://www.nap.edu/catalog/11625.html).

Northfield, J. (1998). Teacher educators and the practice of science teacher education. In B. J.
Fraser & K. G. Tobin (Eds.). International handbook of science education (pp.
695-706). Dordrecht, The Netherlands: Kluwer.

Vescio, V., Ross, D., & Adams, A. (2008). A review of research on the impact of professional
learning communities on teaching practice and student learning. Teaching and
Teacher Education, 24, 80-91.

Copyright (C) 2010 HKIEd APFSLT. Volume 11, Issue 1, Chinese Foreword (Jun., 2010). All Rights Reserved.


http://www.ied.edu.hk/apfslt/
http://www.ied.edu.hk/apfslt/

	內容
	中文摘要
	前言
	當代科教學者對科學教育的理論觀點
	當代學者對師資培育的理論觀點
	針對教師學習教學的歷程
	結語
	參考文獻

