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Abstract

We are entering into a knowledge age, during which knowledge changes rapidly;
accordingly, sustained knowledge sharing and constructing is essential. Although the
traditional teacher education--that tends to emphasize more of the learning of
educational theory than practical knowledge--has its advantage, teacher educators still
need to reflect on and improve teacher preparation approaches continuously in order
to face the challenge in the knowledge society. To this end, this study employed
knowledge-building theory and Knowledge Forum® technology in a teacher education
course. The purpose of this study was to help teacher-education students develop
more informed science teaching beliefs by guiding them to effectively practice their
teaching in classes, and to discuss and reflect on their teaching both in class and
online.

Participants were 28 teacher-education students who took a course about science
teaching. Data sources (and analysis) mainly came from: (1) Teacher-education
students’ interaction and discourse on Knowledge Forum (KF) (using the Analytic
Toolkit to calculate the students’ frequency of activities on the KF platform; then,
social network analysis was used to analyze the betweenness centrality and network
density. Finally, examples of teacher-education students’ notes was analyzed to
understand the interaction of teacher-education students in the KF platform); (2)
Teacher-education students’ teaching feedback posted in Knowledge Forum (based on
students’ answers, quantitative analysis was performed by means of paired-sample t

tests); (3) An open-ended questionnaire that surveyed teacher-education students’



practical knowledge at the beginning and the end of semester was coded using key
concepts as unit of analysis (quantitative analysis was performed via paired-sample t
test); (4) A questionnaire with 6 open-ended questions that surveyed
teacher-education students’ teaching beliefs at the beginning and the end of the
semester was coded (quantitative analysis was performed via paired-sample t tests); (5)
A questionnaire that surveys teacher-education students’ reflection on teaching
practices (analysis was done by calculating the percentage of time on teacher-centered
and student-centered teaching/learning activities using paired-sample t tests; and in
addition, students’ texted answers were analyzed qualitatively).

The results showed that: (1) using Knowledge Forum was helpful for
teacher-education students’ sharing of their knowledge and reflection on their
teaching; (2) Engaging in knowledge building could help improve teacher-education
students’ teaching feedback quality; (3) Engaging in knowledge building could help
teacher-education students’ development of their practical knowledge; (4) After
engaging in knowledge building for a semester, teacher-education students developed
more constructivist-oriented learning beliefs; (5) It was time-consuming to help
teacher-education students develop more informed teaching beliefs.

Building on the results, this study made the following suggestions: (1) Teachers
should make good use of online learning platforms (e.g., Knowledge Forum) to
facilitate students’ idea sharing and improvement; (2) Teacher education programs
should help foster an open learning environment, in order to foster the development of
multiple teaching beliefs; (3) Teacher education programs should provide teacher

education students with more opportunities for teaching practice and for reflection on

vi



their teaching beliefs; and (4) Curriculum reform should try to better relate curriculum

development and teachers' beliefs development.

Keywords: teacher-education students, practical knowledge, teaching beliefs,

knowledge building, Knowledge Forum
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PR & e T S SR TR S8 FE) R
BT B 48 1 (Elbaz, 1983; Grossman, 1995; Shulman, 1987) :

1. g p 7 oat(knowledge of content)

AR HE R GFR M P FEME hivdo ¢ BT PR OT T o
Ao Tt RN E AR fEER o R RBH KF N FESE o
2. %%z (knowledge of instruction)

KR F R LR AR H Y K RAE Rl et ¢ Y
KE BV F A 5d =R SApH g o
3. #FHArw B Frii(knowledge of curriculum development)

IREFATERP D AR B0 ¢ TR B RV R SRR S B
KK E 2 5 o o
4. * % § 5 o (knowledge of context)

P T TR B L AT > W s S (D E L SRR R (¥
ke EREg et QA i L (DR R g Y
DS BY ¢ FHEFE A ol BRIt e RFKALE T BT 5 -
5. % ?‘f B 8 Y gk (knowledge of learners and learning)

Ahasippaoned ¢ 8 Rt B Bl BB AEY A
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z

E ARG ] SRR ap B o o
6. p #Fz(knowledge of self)

HAp R B A G E s PRS- B9 0 @ 2 RFFHTE KT
MafTERE - JER R BT - RKERAERLAZhp AR

&b ibeng oF sead o Elbaz (1983):n 5 p A 4r B fF A d £ & cha

-~

w2 — 0 BUR B AT A e AT i (PR % # > 2003 1 1% B 3 > 2003a;
Elbaz, 1983) » # ¢ BB KFH T B A KT L X% v f & bRk F 2T ey =
BRE R aEflfrir® 52 08 2 KfFhig B2 o g U FHL p Mo ¥

Ao s Ao @ v 2 4ofe R ILEE 4 o A Fairbanks, Duffy, Faircloth, He,
Levin, Rohr fv Stein (2010)c#7 7 ® SR > R KEFRE G i 4 2RKETHR?
Bp AORBERZLAFBRAKR B B - BREZDEFT > WAL Py (R
shp Aarhe FL EREF R GORF R p Ad o HFERFLAPFTES TG X
< eflEt o FP B FREFACBERT T CE R R AKE G A Rl
FHEBEE LT Rop Adraion §3E P AR R I hE R L P
LR R ORRE SERE T LA N R AR E T S R T
TA TREARSRESIIHT L L AT XD R R B RERS -

¥R araodans i F 5 Grossman (1995)# 3| 3 fF fogien & B A7 5 g
o SR T AN E R o e ST WA E PPN F A 152
oo p Adrtip = fpaee o B v @Rl aem o blde D B Y 2R Y e B
M £ F 4 Ik 6 iRt o Bl A S AR T e RE Y T g
VR PIECS AR AT 2 A T T AR Y it o #t b > Grossman { -
FNORFELEERIFTRGEEL BIL S KF DA s LR R 2 4
4]l “v'J(J‘éiEaﬂ,] » 2000; Grossman, 1995) » & 4r: #cfF f B 4 SARk - 3 B B
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EFRTIZE PRAKEF > RFHERE LT AR o 2 KT
EH B fam b330 ho REF AL Y B RE DER - L L P RIALS Rahdr
{ 376007 f2 0 i@ 433 F74035(Grossman, 1995) -

L g BB hAT R R N AR EATHIE s w1
dordrEiE ik € T E ARG TS B AIRTAORS o A AR T HHEF R AR
~ 48 3¢ er 38 (Elbaz, 1983; Grossman, 1995; Shulman, 1986) :
1 B Fams o g HEFHTPom s i s B X2 6 dim o

2. KEZIE ¢ FRIFHKZ e ‘i\q 'F" WP L E S Rk R
3. AR FRFHNRE DB RER BRI REL S gas

4 FEEpplETE KPS L AR R ol b RS ERS 78
FLEE  FRERGAM DEIATOR -

AFEFA R Ba e Aaos o B g TR L & 3T o Tis#ﬁr?ifé_fé‘»

LAFAOE o X F LB AR RN H T 2 (BN R KEEfop &

TR BT RE kg Bk o

REFGORECLETR
KEFREAM AT o EF I DREFFTF L > DR T 7Y 0 bt e
#cpF L4 #7 7 (Clark & Peterson, 1986) » H ® » fF i3 4 T4 kiF L % 2 3 he

Zx3(> =1 1998 ; Fﬁ@ﬂﬁ% » 2003b) -
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2~ REGADLA
TA 0 E - BAPN I o R AR foX] ¥7e0 3k A (Pajares, 1992) -
Rokeach (1968):n% » i H hi sk » 2 H A L3S AL BT BEZI &

2 . Y 2 v = ¥ = Y oo~ s> 2 2@ 4 -\ NG \2j
E;—i ’ IE‘?JZ:}’EL‘;%— B AT L LI E (= f!»\ ° T3 ff»:.g." 7 é,@—’.‘f"ff’ﬁt‘}g =iz ¥ T_

A

A A Rk o FIM T ABRARNE A P ¥ BARRIRRBFA PR
285> [ AP LY 7 5 ek (2 5 & > 2000) ¢

KECLEIARFFMSER -KF - F2 - FV ek E a0 P Rfrgid
(Kagan, 1992; Pajares, 1992) > Porter¥z Freeman (1986)4x 3 b ** <7 3§ B 1
BARRN KEREGATIRFLY S 2 om By FREME S hE s
VIR SRR S A Ae KB E 2R o 3 Hdet s [ F FERKT P h XEF
EAPAPREOTE PP R R EXRY PR ERMFE o d 1T
o REFORE L LT HS KRR hpiE o2 AR A AR B A
PRI BEET > HERGAE - KE2E8 28V i gl -

Be2 REGLLBPAHKFIRIEE 2 > BRFF LT HE o
KRR BYNEZ U PP oRkE T M B2y RKRERARNE KT L
# R g F R o4 8+ 4 (Entwistle, Skinner, Entwistle, & Orr, 2000;
Samuelowicz & Bain, 2001) - % B e kB L e BN KE S
A F AR DR B R A Y v 2l A e RS B
B84 128§y 8% (Hong & Lin, 2010; Samuelowicz & Bain, 2001)

PP KB LRE S gt AL LR Rl BB ERSATL B
BN KE O SRR ELAEE i SR B 5 4 (Schuh, 2004) 0 &K EF €
LRV AR RFDUL A LR PAE R PP F R BRI nF YR
BY O ORFEWEYHF L PHERFEOREE > 2 xR kP TR

14



g o e @ g N 58 (Cuban, 1983) - 5 LE 2 ¢ K E RP] § RS Y
HEFVERY § L5 A BB SRR & ity § (McCombs, 1997) » &
20 HE RGO A BRI D R B R A o R R
VHP ARG EVFE DRPEALFY D FRFLFFE N » g
VR AHFFY fEH L A ow(Cuban, 1983; McCombs, 1997; Schuh,
2004) - 2 F 2 ¢ B YRR Y AL N AKFAEFER 0 LEF L
L334 Aoz B BB R 28V H 2RI ¥ b8V i &
47 % &2 8 3% (McCombs, 1997; Schaefer & Zygmont, 2003) -

2

B ERS EY BRI E PRI AYE Ra RS- -2k

A

FRGAMOAL ¢ 0 0 1 RAGTEY @ AP i BB RIRTARE A 4 o

= (Scardamalia & Bereiter, 2003) - Sternberg £7 Lubart (1999)% .3 ¢ 4% & :F

4

Cﬁ

#- BERFD]RTFOBIFO EFFE AT AREL >IN LS G AL D
FRizo pd B 7 RGN A f SAEDELR M o ptot > BB EEL T IR TFO
PORF LS IR ATFIRT TREEREL S AR 2 LS s
& HF  H Ry v & 2 4+(Horng, Hong, ChanLin, Chang, & Chu, 2005) -

i g F4 ¢ i o i GeF 4 BRPFOF Y Sk &
BWofedr 2 L 2 e 4 (McCombs & Whisler, 1997; Schaefer & Zygmont, 2003) » *
g4 ¢ oG FEE G o £ 4 L3 4 (Horng, Hong, ChanLin, Chang,

& Chu, 2005) o 7 F*t b > 7 feed 2 B g 5550 S Ak e

%

b KR N < £ P

-

(=1

EER SR RO S =303 S LES- S RUE & A

, <

(Horng, Hong, ChanL.in, Chang, & Chu, 2005) -
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KA FE B et 2 LA B AT 4k JFF A R LA
RSy R R LAl s ik S LT S LR

G K E(S F 1 > 1998) o

o4y
e

Grossman, Wilson#z Shulman (1989)4p ! #fF chic § 1 & ¢ 2 B f7 - TH
BB R BB A )J-}K‘,n, A€ ERpF AP E R RPN T R
B FheR FENREFREY L ERFNF L AR gV PP AR o

Flut o KEFORFCEF LR PREFE VS LR RF L RSNE R k¥
(2% & ~ 3537 -2004; & P&~ FV S > 2007; Clark & Peterson, 1986; Pajares,
1992; Richardson, Anders, Tidwell, & Lloyd, 1991; Stuart & Thurlow, 2000; Wilson,

1990) o o pt ¥ Av o JHE G L 0 ° AL KEF Ry RF LT G ook E k&t

# -
Ry d A B F KT W A B B p LY E%ROREGA
(Hollingsworth, 1989; Olson & Appleton, 2006) » @ izi 5 4 & & #-is 7 %33 chi

FRA N TR AARY 0 AT o BB A L 8 P AT T A T pa s S 2

I~

- Reine 3 B Mo R A R LA R Rl A SR B
BRDT A Vo B P AREELERITE LD E G S s DT
(Yilmaz-Tuzun, 2008) > G4 : &£ 4 A2 B Y %7 » i B Biadd &
Bifprahtad@dd £EFA Ra o A Ty oG » FRT 58X
o kg BH e R e B ARG gz s FH 3R O LFTRE o2
,,»%ﬁﬂb,faﬁ*{ﬁbg‘fJfR»}; B AR Rk T ,g,;_a ,,vsg/pqr,b i ‘Np»};%,;:

B AR ERNEFRE -

%

Ay

Lt  RERAPILTNEL HEIEYEHRPPLIE > AT

N
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TR R 2 VB g 2 2 (Entwistle, SKkinner, Entwistle, & Orr, 2000; Schaefer
& Zygmont, 2003) © A @ » BRE HEFEATE JEF T A RE M DT L 0 F R
PREFTEZREVEURERRELSKETR OB (TR 7 REG LY
KEFLA-RaFRA 4 (22 0 2006) o Flt 0 LFFER T OuEALT o fFE
WHEBLARFR 2 NTLEEREZ FRELEI BPERLIARTRE S 2D ¢
P HE LY e A REE L Y EFEBRE T F e rEALY

KE 22 p AR h o BERE R LDFRERH > G aflefEsg d

C 5 AN

<

EEREG LA TR A Kk FERIFY (Olson & Appleton, 2006;

Yilmaz-Tuzun, 2008) -

Wy RT A AR RLF 4 85 a5 o 7 U R 4 3 A
o TS A E R TR A o T A R EiAk € T 2 3 (Lakkala, Lallimo,
& Hakkarainen, 2005) o F]pt » & 3 7 L H & off 3 o 17 0 { B 2 A B4

2

TefIRE A o

e

- SRR

TORBAT R - F A A fortiE B2 cn B R & 1 4z (Scardamalia & Bereiter,
2003) » H3@zhr ph o L - 2 e s AlA € A7 b RTR 4 > BEAES | e
WML E NBEI T o B T o s f# ) JEP RTAE IR B A FT AT o
Scardamalia #2 Bereiter (1999):3 5 » &% & Vales (¥R :- B

P hipfkenagam s FAfoXiF g LR LD RS

%
=
AV
¥

AN BRI F ER L AR ASn 4 o 8 AE R
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ERIICR I el A
AATERATE YRR > wRBaRRE ¥4t R A 4 0§ B AR
AT Y R BT T BTl o 1] g 1 e E L Fe { B h2 & (Hong & Sullivan,

2009) o B EBRTR A TSI AEFR Y O R FEEFLIAFLY A Z R

o 5 AT B A i o A Al AT B 2LE S e chBii e E e
e F]pt o - BATHORZATBEAL > A EREFOTE oA EE - FY 28
WoxaEigp ¢ enae (Scardamalia, 2002) o B AT gRATIOR YRR Y o F ¥ F 0

HOOR DS AL E B iy i X Y R

Scardamalia £z Bereiter (2003)zk |4t quiTer 8 ¥ 2 B eni £ - R F 9 L
_ fﬁiﬁ/i‘ . {‘{E«fi i F{%m]]\ L_{ﬁ'ﬁi ngb 5 &r;g-k@éﬁ%ﬁ—ghj {ﬂ AP = 4 PAE - s
BAAIE N Bt A R AP R 0 A 2T A PR Y

22 BY AR APR A L R it

GRESS Jatiar S S

-nu\,
-

Lip gl o a L7 Rl DR o a0 A Y S LA ja g
et drghe { £ & a0 B AT Y AT 0 A Sl S A )

B R R R AL S S Y Rt B il (R

~

P

WEAT A CRIEAME ¢ ¢ EARAAE RS AT A B A BT
e baers o AT R Y PRT 2 o k0 R L4 R
FLAFVERDES - BABDI) | HEL L AF L L nplE 2 4]

Ifed B2 BRAKE DY B -

She
—
ml’;
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o R EATR BB R Y
GeRRATII A A Y TR LY ik T | YRS RS o it L
WA BAEZOAED > TP A EEM L Bt h s IR AR E L EiEAR

HIER BT S ATIoRE B R o IpiEARY 0 B2 £ RPN R R AR R

e

AR AT Ak § 2 BRR AR TR ko Rtk A N {ATA L S A
B rLehIcE IS ok § S B R 2 N B e 8 4 (Schuh, 2004)
Fapgbijcngd P d RFLEFYEREFY M3 SROFVH 4 E
TE A AFYERY ARSEHETBICHEEEY OB E o F BRI VAL
CERF L F R EPHR Y i CREYFA LRI EY ER o TRES Y
FE BEAES R B2 aRad o 7 e 2 HAd it (Scardamalia &

Bereiter, 2003) -

50 00 Rl Atihhe e B 2R %% § - > Scardamalia (2002) 4%
N L2 AR AT R R TR R R F AR AT R R R T A e

BB AT FEARM R P A AT

1. M~ ERahfiz > 7€ EF 0k AL (real ideas, authentic problem)
TP A 2 o A A PRY T ReRE R o RATBRESERY 0§

EA2REZ AR Z )’jﬁ%{— Br R RO FT AP

(conceptual objects, see, Bereiter, 2002) > 7 »4 AL Ji * SR A G A4 FE P ATRE L R

P S A BT o

2. GrEenp ,m\ga‘»ﬂﬁ (epistemic agency)
FAFSpiadigl Ty 2RNEZE > SEHE A BizaT o8
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¢

) i

=

=)

| EBATER he iEARY 0 LW B4 T A R R A end] 0 A 2B AT
PARTPIE - AFdfs s g AR et F 2107 o
3. Avr@anT X 4 (democratizing knowledge)

ALY E - he g AP RRRE RS TR ARG fESe

GFLABAR g5 S B A RNL B oR o R A RS G R LG oAl

= »

oo
.
¥
|

§ o R R SRR R R iR

4. AHELfFoF 2 BH {2 (community knowledge, collective responsibility)
EATEALE Y o B A ?c%lﬁ]%ﬁm?/‘%*’ BATRIERRIFEER o F
BAEAALF Y AR A2 R EORE P L RARTRS LD E o
FE LRI RE R K LT REF > LA b LIRS
AR AeEeng A Y K REAE Y o E0 22 B4 AFEoROmE o R
FAdR2agia P TE4FE pFd 2 BE 2 LENY A48

i 3R Ak AT 0 5 1Y B 4 Seas LIRTEDE AR

P& ki
TR o AT R T Mol 2 > B ¥ 5 CSILE (computer supported
intentional learning environments) » ¥ £ F #adf 24 08 T o o L@ o e §

Fﬂ%.e 33 \ o 1) F ’t/» éw—‘ﬁ n BJ’?I? m‘é‘_@ r’:l' ) 1__%’ ‘J’f\f’pg F{m\ji'g;l ;‘&?iﬁ

vk d oo
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3 T RS
TP g B R 0 F TN Pt FE o KT AL F 5D
PREEE SR FEH R TAPET NG AKT L AT e g AP
B 0 2 k{5 sen® ¥ 2 % (Dexter, Anderson, & Becker, 1999; Dias,
1999) o 3T & % > d AU ALF G F Y R F K 2 ETEN 0 B F Y A H =
RABERFEFEHESPRE DL E - G kT ok EE Y RET N
LG LS RMRFEEF LR UK ORRKFFRNE L L v
# % (Dexter, Anderson, & Becker, 1999; Dias, 1999; Hong, Scardamalia, Messina, &
Teo, 2008) -

o T et E gy WS s blde o STAR.Legacy T & —# B4 4F 7 3¢
KE P U RFERLDEHCETR > BRFEL AEED D
FYEAY AEVARCDRET  ERFAFTEY PINBEEE BT UL
Fy e J1¥% —H E&e s R p e hBiE XY AERY BE < 20
YRR e A gy d @i o 27 4p ) 0§ STAR Legacy #* —i#c
WA PEFFL OB REF B FIRFSE — W 7 LA LF 203
YRR T REE - BYHEROFRGER > TEFB ISR E S FY
(Schwartz, Brophy, Lin, & Bransford, 1999) - f F it L 5 » 7 733 5 HAp M F~ 3
oG ROEF AR R R T AL (Y5 R 2 B Y B S i
YHRB TV EENRRT BRI FREFIR T ESE T B8
FEY T L E Y wF R RERGRE TR P A A
B REEE K F hs & (3R 0 2005) -

EEY FEY PHEY p ML ¢ 0 Kubiatko f- Vickova (2010) i *
PISA2006 Fi i » 77 % 4 Bt ¥ G F & S g d Ranb i o 5 &
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o g AR T AR 0 4 figg\'r%ﬁlx‘i\i&’ﬂﬁf#—f%;ﬁn“gﬁ{(

R EAE E Ry  E EE R R R R ARt

BAPRCT R RF AL LT R 4 b i pE N OR8PS A B
S F T B E A i Y i (Kubiatko & Vickova, 2010) o 5 i 3T 38
2008 BN TFERKT 0 A F 0 WP O U S TRKT Y R

SR LRAEI IR A LR Y BV B R TR R AR -

2008) «

el BTN RS T e R ARE RS (iR
P RS A hE YRR G R PR S A RS R s
MBS LY oG E R e b B g TogRE T e gy KA
FESRER T JT ALY AR AR RESELFY > D

LEYIERY AT RALNER LI o

S R ik & i

BB ARATRE > AT % i i (Knowledge Forum®)L 5 ru 4]

Wi

E’é-‘aﬁi%“@ﬁ ﬁ/é‘ E’f‘lﬁ_ﬁrg_‘;’? 3‘\?’?5\1{33%?,-@@7 o ?ﬁ\‘;{r\niﬁ_ﬂ-\d J—L,, %u%?g;ﬁ#% 5:_3%7

L
A FER L PR THEE Y A FoBPITRE o8 8 ZEY RS

R 5 diem il i ek Y AT H A BREY 1 R HR AL Yo

BMEBATNE Y RG> - BV IR R EEM AR S L TR AR R
(Scardamalia, 2003) - %3 K3 2 & P 4R e 7 ¢ (1)MHF g * F 4T Lig

v T ()R A L S T B K A | QR B



VAT AR it

=

{

7 e gu ATt 17 7 /F (Scardamalia, 2004) -

T2 AR AR DR FT A A R AR R T S T R e
SR RTE R ST OURSARE AL B UE R R B R EY L

Ao g c H PR A A L R Y S 2 ORI RARSEY

Mizde | & Tigde | FIBA > T | had e KERTB AN | o

By Snplapi iy paa BHETF gt KT RFLE ) g

Wiy T &4 ¢ o aaraisaT it i (knowledge building discourse)(Scardamalia,
2004; Scardamalia & Bereiter, 2003) -

g )]?r“r" VTEMER T Lt end & et it E Y o §

¥ IRB @ ardeitand B { 4vj s (Scardamalia, 2004) o Flpt B 4 i@ * s

WL o TLTTF TG PR A R m LAt g YRR Y

FERF TR ed 2ImER BT RAFAFEIRE 55
By gsk o A T SR IFERE ¥ @ aT 5 (Scardamalia & Bereiter, 2006)

ATVEBORAE L LS TEYEAE B2 A TP SEAEAT IR
Bt NFEFRFOBRSEL o L oA R ER N IR E TR R =
FVF728E~>F W PHRENEFRZ P03 (0™ B 2-1) > RALF S
B amlhleraiotpg, 70 g 4 {5 =i i (Scardamalia, 2002;

Scardamalia & Bereiter, 2006) -
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- Food Chain
< A4S leformatian te yusr notes 10 cumplets the food chain
34
Plant Eaters Meat Eaters
\\
\ \ Ferme
\ \ « Tremers /’Dw.-m-..
| ‘, - e H“A’Yl,
A [t [ o | _.,[isrvn-:.. E i ﬂ“"""
|\ Tion s > e e Tt
V=S i M -
\ Lmemt [N TP iiew e
v i“""“ [ B
"-""‘ Ser e -
[ fros :] I Masiten <« - | Nt ideat fied A s
-m-Dm.“Dumu-.n.u..... _J - ..«..4 mh-‘.ug
tod
froatmuie]t e

.“

ir——m
"
0

W 2-1w@mi T ot T B
F# %k - Scardamalia, M., & Bereiter, C. (2006). Knowledge building: Theory,
pedagogy, and technology. In K. Sawyer (Eds.), Cambridge Handbook of the

Learning Sciences (pp. 107). New York: Cambridge University Press.

WL FF R OHBAET SRR PR EA Y bl
Hong, Scardamalia, Messina 4= Teo (2008)#-+#:m3E L S & * >+ £ 56 & %
LB 0 HAREE RO TR Y JI 2 aeanie o BT B R AT )

Er PR SRR L S AT B A kT b - H Y
P AL L A D A LE YA
RArp A B Y E # (Hong & Sullivan, 2009) - PTG Y R T

POV R T AR > B ITE Y ARt B B M e T o o
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FET IR E A AR EE EITER o AT S P gt TR

£3

‘?‘“

CEE ReniEd R §I R 2 R Y RAD AR L e hi

% 4 (Chang & Hong, 2011; Hong, Chen, Chai, & Chan, 2011; Hong & Lin, 2010) -
R B TN R PR Y R S o e Y Fpad s

BY R SRRSO P 0 S E RIS R AR £ 2,

PR 4 ATAeE s o AThoaie A f2h 4 5 ¢ a0 B 4E (Scardamalia, 2002;

Scardamalia & Bereiter, 2003) -
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i PLEE

FEHEESAT RRE A FRY TR E R PR oM R
BEEDY MRS > R 28 HY T4 4 A4 240 o iR

- HP(E 18) -

- myrs

Tk B A AT 7 2 (case study) o d AP A R B SRRt HE 2 ]
PR H IR TR T BE S SE R RITE YRR T 1 R 2 Lo
GALFEY A4 3 BB 0 fRARRATRE B N B RE I G

Y

o P HRUP AR EFEER P FN B RFELRFLAEL2L S B

Eid
!

MR- A SR A YR R R R AR I L - Bk B
HEGE TRHET SR I SRR N BNl R BT S8

TR L > | B G EE A RN A BV E A B Y s e R
™% E p

N

B oY Fraaw s m g

- 5% 2r 2

¥ KER
FE R AR oAt 5 AAD B omavai kT Lo (FL 42
FABAMBEAAI UM I HOT Lo PR S RS ki ALK s

SR R el B
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i~ KEP
RAEE P AP RH KRN SRS D T Z (- )EE A e
BB HE EBUT ) CONREE RS BB L T BN KT -

PRARD DA HIE R A H ) AP RMRZERE R BTHE LR
AR R R R A 0 82 SR AL F L
R R T s IR T T s e s

o

ARV RZFACE A FF R DRI EF A RIPRT ERER
BRI F o> (A RE "o p 7 EFY Y - HEEH
R g e A R Y NF AR RE AT RS
NBE Bl RS Y c MR E RO I YRS ARKER R
FURBREFLE BB G AR I R § R R E R R 2 2 3
BEY P RFORY T RERERE PRALR AR e T L

I

N T TR B E:

SR T SR - TAA R (T Y B AT IR c AT 5
B 4 872 2 I ATE S e TR R BITE Y R ELSREFEEE

Lo P E & £ 373k (Scardamalia, 2002; Scardamalia & Bereiter, 2003) °
FE Fm‘)iikll‘la/ ;; v :\.;,Hl—'—lj ;}‘j}“"—;! F&:?FT ‘}7,\71‘ a—it/f m;[l»‘:!:}éé"—" )i’ffFI1E:m
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WAL a0 hERA L T B deRiRAS A3 e Lt T 5K
FRMALATRAD LA 0 SR D W E 2 S A R L
W E o FIpeph R BT RE Eaplial B ll'fﬁ‘lt,?];’# 4 j\,{ﬁ;z Py B

PR L R ARy B R AR w v H R R A

B8R, A8 sk e
-

1. b2 (note) : 4w fmATI A A M B2 5 7w SoBAE P R AR ¥

[
\ N
She
4
E—gﬁ-
e
&)
=
>
&~
)
o
W
&

SRR R ke  LEERA S HR N NE

~

-]

. o
! ﬁT,tEl/i‘- ’

J

%ﬂﬁéiﬁﬁﬂ%’%ww

N

A
Bt
-
\_.
+E
\4-
441%
7} %
[
\\

Iingh §RLE o Bl s ik 0 - BARF A

\\’

FOUEEREY o hAAEY TR ORERE CEBRENFANEFL R
XL - BEAREE R KfRAR R ehaoE o
B> B3 (notesread) : B 3f P chfd 218 A 2 0 R BB AR

FRZEOAS CRZEALS ) FRZHRE A raER B > TEZ H OB ORATA

4o

AFRRAERE P § REBERE Y AR T L AR K Y
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