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BREEEZEANARLGBERHLREERA SR B EOTE : (1) BIMEZR
TERANARLIHREREET ARESANE oM NR: (2) BMEAZETE
PAOHFEHE PR B RZHLRTTHELE ~ 4 - RAEXKHF T
EHHATEHEHURIDOPE > EXALH TR E LG ALEOYERAR
#i (3) BIBEFELARTEMELEN - 4 - RAEXKS - TEBMHAR
TEREERO LB > R LHRA G HEERAE I RETE T ERLHE
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— HRE=R

[/ AT AR PR B A R A/ NERC 1% - B T B E BT BRI B O) -
Ji& B pE IR BOM BB RIS - LS ER A 0 E ) B B S E2 A e s rh o 2 Y o RE BT
RET DUAH A ~ AR el 2B 2R A B R B AR ER R N AR BLIR R ER R AN Y o JETE AN -
Shulman (1986) E7ci.2f MERIZEEM]  (pedagogical content knowledge » %5
FSPCK) e MMAEH A JLF— R 2 LR sl » Bl BT EEH
(% : EHlcEEEMELZED - il cEEEMEYE 24 ) WESRNEHER D - §7%
HEE A HERAER O ERE GRS ~ sRoetiE - 2004 5 22165 » 2004) < [K)th »
annl b B E S B RS AT RO BCER EE R BRI - T H TR B VIR -

FE R M o, Bh & 8 B B [ TR B BB REERE » T ABR A E) 1 By
FRE R EBERN — &K - FFrLmoeisl - EEFEEEREH R FEE{MA
(significant others ) #f[A HEERHE 2 52 B B H HE A2 (Britzman, 1991; Bruke &
Fessler, 1983) - [fiigLt TEEMA 1 - RIFHBHF7EHV I - ArlRe R EEENWEE
5 LA B B R BUR (BREIZE » 1999 5 5582 » 2007 5 Calderhaed & Miller, 1986)
A AT RE R A HABED (ZEP5NE > 1998 5 ZRFNE ~ FRAEZK > 2000 5 HHKFT > 1996 3
I ~ sRIEAE 0 2002 0 2004 5 Jenkins & Veal, 2002; Jenkins, 2002; Nickerson & Sowder,
2002)  NVEATREREHEHMEAE (BEZ > 2003 » 2006 ; Veal, Tippins, & Bell, 1999;
Viiri, 2003) 5K (BHERE > 1996 5 fi 457 » 2004 5 5REMT > 1996 5 BHEIZE » 2000
2006 5 Shymansky, Yore, Dunkhase, & Hand, 2000) LB EEE M (BEIZ » 2000) ©
EFERICHIE « EHBTBEIGE T - Bl NEE & R BB R R R A 8 L T A
HIRZEE T » e SHUERAYI S 7 158 LL 8 St N\ BT EH B B R BRI 2 -
FlJE M A RLL RSB 2 TS S SefHIRE - B RS DURIB A T2 A 15 2K b B B 78 22 AR S

NER BB ERE » 2558 B LB B R A A8
— -~ ARER

FRAB AT > AT a B S5 — (AR B N EIT R ER I E EE B2 B HREE
AT I DAPRET B B I ) JE AR T (S VR S B R BB R B A, - Mo i AR A
B R AT R R R R R R o - Bl S 2 0 AR EEENA

(—) TRETEL/IME 2 B 22 AR A AW A ) JRR L v S 1S P 26 B 2R B2 R B R A
(=) oAy 22 B 22 2R ) B L 38 R A S L B B B R BB MR 8 IR o B
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B RANARLZ)GRREALEARZ BB RNYEIBAERAR  ARZHEY
B\ ~ HHEI BV EREY

SR SR AR B S BN - R R B S N B R R R
MBS » DT E— Rt -

— » BRIFAENEH T REAE
(—) BRIHBAEBNEE

FEZ e E IR (Cochran, King & DeRuiter, 1991; Grossman, Wilson, &
Shulman, 1989; Mohr, 2006; Reynolds, 1992; Shulman, 1986; van Dijk & Kattmann, 2007 )
PR B2 RHECER G, - S HE BN 58 SO SRS TR € B 1B s S E i AG 22 - R
HAS G BRREUERNES » RS SRR G ~ BOEERS ~ B2 AR08 ~ SRARRIE8R Al
FHRRAIG > LURFEZ R € B RS T LURH S Sl - IZ @A RE ~ Jnfii ~ tb ~ BHI% )T
UK G B AR B ) — AR R, -

B2 Tpedagogical content knowledge | HJFE® » BN G BHAE A FRUREE - B &
R TEERIBERAGS ) o AR TSR ~ TEPIERLLERY
BRI B TERLBEERE, ) 5 o /EBIY} > B Tpedagogical content knowledge ] Hf
R % AH [F] A 4 &l 5 McDiarmid ~ BallflJAnderson (1989) A2y i E 2R H22
HI#% 1  (subject-specific cognitional knowledge) * LAfMarks (1990) FrigHiny MFiE
WA ZELHIE, 1 (content-specific pedagogical knowledge) 3§ o LI o HMEH AN [A] 3¢
o HEAEAHEIRY » B rPEAM stz TEREERRIE ) H— B FEBIE -

(D) BRBBAHNIE

BRI 2R AIERI AS » MEIR S RIS A 7252 » HEKEBLIShulman (1986)
P e AR R L BB A TR W R R (7 B TERRPAIE, ) B TECEREAIER ) BEEA
A THCERERGR ) NPT A BYE S (BIANERNAE % SR I A B 7B RE » bR 7]
Re & RIS HBURE SR HARSL » IR RE G 2R AR ~ SRS BB E R
2 MHEE ARG AR B E & ~ BEREARAG ~ 2RI ~ — B EE A, -
B RIE ~ ARRR AR R G B AIERSE o DUT BT BRI GE 2 08 L N st 1Tt B
1. 212E= (teaching beliefs)
FTEH B G  (RIGAIMEB AL - SRS AR HE BB a HELE
BRSO RS REEEE ~ BEEVTE - SREEE - AR R - PERRAEE
B BRNEEE TR ES s MELE S » KB HERBEEMHMEFNES
FIERELIRE > JRENF B HAEATE, o
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2. 2B EE (knowledge of teaching objectives)
FrRB A2 H AR AR, - (RIEBUM R B AR D » S0 ERAE 7 BT R 4% P B L AT
RERI RIS > 1 BN £ B0 e 5% 2 B2 A (nl R A RE RN IR, o

3.2BRA058 (knowledge of content)
Fag B2 B AR > S8 B E R PR E NS > B 2R Es B E
WEE » MBI H L REGR o BRI (1996) FEHIMHRBASCRRTL » #EERINA
HEE S PUEERy 0 (1) BB (substantive structure) : BIEER}AEIS) 32 22
AEPR UM BN NS s (2) WA AR - AR EE - M EME s (3) =
AR (BRI )7E) (syntactic structure) > A5 ABEREEFIGRIT /7% - LU
JeH BRI ER AR SE - 4. BRI EEER -

4. — R E R (general pedagogical knowledge )
FraH — M BB RN - I FEHANE S R BT S > AR BB R HI B 3R
W R AT o Al - BERS R a8 X BGE 7 k0 RTEE ~ oI REEMHEA AT ~ B2E i E
1) Rk B BT A S 88 A TR o

5. 28459 %05 (knowledge of learners )
FIrRB 224 sk > BIVA B — M 2248 B D8 R RO RIG, - U FEEh(F B Ry ge )8 AR I ~
AOHEE AR ~ TE AL Bt S B AR AR ~ — A BB EL 5 4 ~ E2IREAY — AR
Ut S R

6.5R12405% (knowledge of curriculum )
PRl AR AIA > ST Am S H T EER H r3R ARG - B ERAE 4 ~ SRR
AR AR A A R BRRIE

7. /515 A54 (knowledge of contexts )
Fag G AIG » (RS BN TEAH B 25 f 5 R B R 2 3 - HETS: (1) #
ERTE R - BIEEAE FIREE ~ 24 0 8NEE ~ A 8IS E
(2) BERIGEERIRIG, » ANEACREAB (L ~ Bl S ~ BURERFI0UHEE /78 - LAk
HALE R NG B a i BERERINEZSE « (3) RBIRIEEEAR - 2R
RALARRIE I ~ BRI g R N B B2 IR ~ B2 m A v E A B BUER & RS -

HA SRR R AR B & B E S ~ BUERE AR ~ 2RV~ —MBEREA

Ak~ ERALRIGHE ~ BRRRRIG  E BE RIS 2o ARG - A ST RN AT 8 L pm ) A BESTE NE
A 1 N B ) R AR ) B R R R AR A R s 2 o

—  ERIHEAER S RER

Shulman/ 1987 - i i T HE2HERI A 1 (A model of pedagogical reasoning and
action) > Bb—1X (Z2FE1) EHHEANERIEBCERRIG < E R FFE 0 - £
B U BT HUER R AR R B2 A mT g 77 X ErR A R B (S [ B BRIEE >

1996)
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1.3E## (comprehension) : $HEERH T ~ SR BERR N 25 B EL R 2 MR S BRAEE
2 8545 (transformation) : AK{EE A T IRERLAZY » 2R N B IR 22 AR Re 7
RIRE > HOEAE a] o R PY T T
(1) #Ef (preparation) : EIEHRIEIHAIIEFERE (critical interpretation) B34
ZEREEL ) ~ S AR ARG SRS BUERH I -
(2) Z¢18 (representation) : (%48 23 77 NAVER - BLEEEEHE ~ FBia ~ 22451 ~ /i
PR s -
(3) JEHE (selection) : FEERARER SR » WHEHER ~ FHAK - B R LHE A -
(4) A HmELEAE (adaptation and tailoring) : ¥5 ¥ B4 URES ~ (K% ~ 385 ~ Sk~
B~ R ~ MER > e > BETT ~ BBK - BRI S REE N FZHE -
3. 3B (instruction) : #Zaf ~ HH ~ L HIEH ~ /MEESE ~ o ~ BT - FHEE
FUAER T B BRG] -
4.5 & (evaluation) : EHLIT —fHiEFE :
(1) TEHCER B 8l b B B2 AR A R 5
(2) 75— ER BB TS SR IR B 22 4 r P AR
(3) & A N By R B AT S BR Y E JE
5.R&E(reflection) : [FIRH ~ FREHE ~ FHBE ~ AT AP R -
6. FTHVIEEZ (new comprehension) : & (AT H HTHYHHIE B AS BRIV 27 o

B1 : ShulmanizEZ ZVBHIREE

ERZE : Shulman, L. S. (1987). Knowledge and teaching: Foundation of the new reform.
Harvard Educational Review, 57(1), 1-22.
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FEMAE bt/ S B B g A rh > ORI AN 0 it s T A 7 e A B e A i B e
HERIBUERAERE(E S By RE B R R IE B - 5591 » Cochran ~ DeRuiterfll King (1993)
{&1E 7 ShulmanfYPCKERE: » Wi LL Tknowingl HUfX Tknowledge! - MfEH MR HE
IR ) (pedagogical content knowing * fij 55 PCKg) o BLBEXGREEHATI R
ELHNEAEEE T4 ~ RIS ~ B8 BRI ) S VU AR 2 @A g sE m Ak -
i i 2 A B BT 8% - 1T 8 0 AN 8 1E LR R B RGP > TR BB BB A 1
—HW R (HE L t¥Shulmanty TETAVEIE ) BERME T 20) - Bt Kif
FERNAIERY NEE R A B HE R A DIy ee ) K > e HAE M EEE T4
BRINE ~ BUERRBERIGE ) TR ERE T > AT BRSO 8RR A B R AR
BURHIGR RG22 -
= FEERRENERNASRNEER ABRRZR

(—) EBHEZE

TEEE GRS » HEBEART KK E S MR - B8 202 R R,
ATRER 2 B 5o B o (ERINANEFZ WEeh (IR15MW 0 2005 + BREZE » 2000 5 352 »
2007 5 BFEERE » 2005 5 Calderhaed & Miller, 1986; Freeman, 2005) » 2555 & 78 %
Al A B8 BB R e e rE AR R o Ol > 558 (2007) SEBLE L EHEZ AN
HERTTE ~ PERRRE I B R R A B0 > BB B A B UEE o MU > Free an

(2005) FIEEH VL BRI - 72 R E H S Z R oK - /a0
Calderhaedfll Miller (1986) HYMHFCENTEHT » TEEFREERIY - B 5 & P HE FH 0 AIG% R0
(knowledge base) KERAE A H P E AR 2B B A0, (il TEE LBHES | ~
MRS %) o MereBZ M E EHAN (supervising teacher) HJEERT S HIAT
15 WLENATEERY T558HE225 ) (apprenticeship of observation) ° 7E 55 EREREL | 1Y FFFE
H HEE LR AT REANE S BERAG, - A iR BERRE -

(Z) EBEEHR

% 7B E S ZA rRe R B E B R AN BRI BRI EEEEREIN R —HE
ZNBRINR - geRAE (1997) BfaH > B EEREEEED > — AW &k =15 EE
RN BIEEE ~ EEHE M EEEEEUT - fEFF2 e (QTF4 » 2005 + FEE -
2007 5 B SC 0 1998) H o (HEEHE B S BIRE EE A BRI A R R o

(=) EEBHIRANEMZAETD

% MRS (20 > 2001 5 Z2J501E » 1998 + Z=JFIE ~ FREE2KE » 2000 5 R »
1997 5 SR EERE » 1996 5 R » 1998 5 PEIZE » 2000 » 2003 5 PlEE » 2004 5 B KFI
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1996 5 BHERE » 1997 3 5T ~ BISCEE » 1994 5 BI1A= > 2000 5 RIFEH - 2000 ; EHFEE
1993 ¢ Anderson & Mitchener, 1994; Appleton & Kindt, 1999; Grossman, 1990; Jenkins &
Veal, 2002; Jenkins, 2002; Joyce & Showers, 1988, Robbins, 1991; Valencia & Killion,
1988) U E [ HHIAAS UL A E) » BIEENAY R RHEBUER RGN S 2RI R V) MR 5 &
SR o FIaN > ZENE (1998 ) FELRET BB NI B8 77 X T e (8t iy 1
FR IR > [ SR A8y )7 =5 | Bh BN A A TRE A ALE) - 1Al A A B A B
N FslF S B EhA] AWEK s B (55 AL Eh BEAn A= B Bt (g S 5 | B2 P A B 5 Ry —
{EFBRIEER R - C RS [ &) 7 BN A B B R RERY SOE S ~ e B S SR R Rk
HIATEEER > FMIGER BE NG ER ] XAH ALEE) » T2 T 2R S 3 R i AL B i X - @ fiqfE
B Reg N ) B X473 v 2 B R U B S S P i — R B o 2RI ~ ARAEZR (2000) 122K
DRI > [R5 B DA [ BN A A B ke B B 8 > HRE e B B g
BB SR RS 5 R B0 AAM OS2 52 Bl B S R R - RINSERHAE) T - 5l EhHEn
BR.OERAERY TR KA R A R E T - 5 & - &5 8 R B E T ok A H th ki
[EIRR A ALl > AOHE RE DL | 38 HL OO » e e B2 R RIER A S 2 o

(M) 2%

BB SRR > DT RE IR 22 A 1) e R T 185 1 L 28022 - RIS L 2R LB R T3
HIFERE o B4 » fEDeRuiter (1991) ~ Jenkins FlI Veal (2002) ~ van Driel fll De (2001)
KVeal ~ TippinsfiBell (1999) AyRFZEHRIZEIR » B A5 A R A2 A ) B2 TRIS T i 1
H CHIBCERREE - B TR SGEE 24 EEEIEI - R THCOCWEREEAG - 5
4 > fEClermont ~ Borkof[IKrajcik (1994) ~ Geddis (1993) ~ van Driel ~ Verloop#/ de
Vos (1998) K Viiri (2003) ZFEFEH » TR BBIMAE [ A B C Y8R RS e b i 7 s 22
AR R o XEE T 3% R R AR A K B S B TR o $R L - EE BB
tho R R HEEEAE HEIIETE o JN ] BE(E B2 RLBUER AR 2R

(1) BERR

B R E R R BSOS S RGN 35 2 — » TERAINEF 2 i g2 s »
HAN A A SR SR ~ A M PR AR SR SR B A BB AT - (R I SO S B i R B i
P (EREE > 1996 5 TEAE: > 2004 : 5RENA » 1996 : BFEZE » 2006 ; Shymansky, Yore,
Dunkhase, & Hand, 2000) © & » AWFFCAE LT/ VE 7552 A0 1) B 0 8l iR A 360 FL 8
ELERLHER AR R AR BN > AR R ERE AR R IR -

PO ~ 1S
fraE L B ACHERRRBERAR I N & BUR E S ~ B BT ~ SRR
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ERRLBUCER RN S SR g AR IA 3R I RE LA B I il ~ B RS BR BB
Al ~ B R B AR SRR TR IR @il - AW ZeENal e B/ NE B A A TE WS -
HEREHR - BEBFSRARE ~ BARBARRK ) FANTE T » HEBEEREK
BAGRAEL THTHVERSE ) (21610 sk R - KRGS HAE R ELEh AR rh 1S Up e 8
BERIBERAG » DU NS OLEh R H R B R B KGR R g ) RO

2 MR EEDER
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BRI R EL AT o
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A Case Study of the Impact of the Elementary
School Student Teacher’s Interpersonal
Interaction on the Development of
Mathematical Pedagogical Content Knowledge

Kuo-Tai Chen

Associate Professor and Dean of Academic Affairs, Center for Teacher Education,
Wenzao Ursuline College of Languages

Abstract

The study investigated what pedagogical content knowledge (PCK) of mathematics the
elementary school student teacher got from her interpersonal interaction, and explored the
influence of her interpersonal interaction upon the development of PCK. Qualitative research
method was used for case study. Data were collected by naturalistic observations, interviews,
and documentary analysis. Following results were found: 1. The contents of PCK of the case
included primarily following: knowledge of teaching objectives, knowledge of content,
knowledge of learners’, and knowledge of general pedagogy. 2. The influence of the student
teacher’s interpersonal interaction upon the development of PCK were elaborated in terms of 4
points as follows: (1) The interpersonal interaction enrich the PCK of student teacher’s. (2) The
factors affect the student teacher’s development of PCK including the mentor, students, other
teachers, other student teachers, and the professor of university. (3) The interpersonal interaction
developed the student teacher’s PCK through the student teacher’s reflection. (4) The PCK of the

student teacher got from interpersonal interaction developed other PCK.

Key words: elementary school, student teacher, interpersonal interaction, pedagogical
content knowledge, development of knowledge
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