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"G5
+ d7E ZRHA F3 S (teaching) S U8 WALEC] ZFolol & XA sut
FAEE 2o03ta, 2 A4 7w 49 FAAR E 8y dd F8H A o
& ggd gelet o Pz #d RUS 2ASLA Buh o2 Fa, B AFE W
A el dd dAuA olslg AT @ wwk ohvel #shE A gy 1
Mol ol24Q S ATt ok
Fogol  BAAQ S mp, WAk A4 s odel, sokH A4, sy Pz

L A&

= Fuve w&Ae Hg A Fol shubrlh wab g sbA £dolth WAL HIA
Lol & el A /HMulti-source Assessment)® £l w4 - wzbe] o8k g4 o
Zbell FRuALEC 9% AR @yl A - SRR oF 434 B faldomA
Bop FAela gAsty ARA wA FrkE FFee] 2 B3] ddm B o
(o1& e 2004). AR wA ohEAsE o 22 FHAX9gE g2A dA4 94 stn
o A&sted doM HoF 44 2 Aae dEy 22 FAMEC AFHm Yok 2
TAME o] dHH A FrFEAv B A w

AM7F AzZFeb A =95z g

al
g TS AFGR WL £ AE - 9A dtE FelA o] BAH e
FAZL A= Aol dis g ol shu dvkelww, A, 2004 449, 2002). 344
T WARE M o b 2 24 RA WAl BAE Hrbe AN EE EAE o
W A4 2AHinquiry) & B8 4& Ao AN ¥Rt os $4€ ¢ Y TEH
45 ANE = e Aol ofvz # ydeuig afhE e A R4 27 o)

AR EE A5 Ao Z2AT wr gl
Brunerv 1996 =9 =3 29 A, T w89 3 (The Culture of Education)_ o A
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Z(teaching)’ol8t= A} ‘w49 F 34 (teaching effectiveness)d’o] 5 WA
= A4 7Fo] Hoe HolME ojHde] gl

uF(teaching)®] EFAJo] st stgol 713 FouetA FFE Xl &l
SA19 egd B E B33, 249 B we-stEHe] #Ad dd AR e
o7t A&E AL a7 e HA FUrh A wuKIe] AAH S F
=2 A% 19609 e 1970dd SR = 2Add SoA wAbe] w
behavior)& ##3t 1 P5 EHEY sFaty FALAAEG FHHA =
21 w4 (effective teaching)@ oW EA L 7IAex o 5L AAsax P4 ‘G-
A I (process-product)” FA L ATFHENIF FHE o]FAth (Shulman, 2004a).

Hg-d3 FHe AF Fele v FRuSAGAE 2F £ 197090 SHEEH
1980 o) Zutel  ZAA  JelyA  fdk. Brophy$ Evertson(1976), Z#]3  Good<}
Grouws(1979)= 8 XA/ A UL FAUES N5 25 A ES] $3 a5E
T dEE #F BAMERon, Evertson® 22| 555 2(Evertson et al, 1980; Evertson,
Emmer, & Brophy, 1980) $3tx F8turlEe w4gdFS #FgozN 74340 T
TEE EAES BHusgth oo wEn F o 43 Fuie g4 £ Agdts
ARG E FASNA F84 LS Lstn 2 Ed o) JAER EBsed o ¥
AZbE vt EF A FtaAbe 2R 23 wAlE A g 7 7}
SAE AT AAsH, FHE] SdHHAE U 22 BTG dEo] FPYES A

Adste 5L BAt B3 a3 AAEL dAH R tEX 3, A4de] 7}
gl disiA Fale] o, Al g EAFS Helty Bt FYE
AEE 944 2g 5 #wdsy]) Y43 F33 riFeE A4 #AZ-A3% 4
HHEA HI WA dis) 1980 d W 258 vl U] AlFEh o] H @ )3
hulman(20042)2 #3-Z27 e A7dyge] £743<Q Fdo digd &% FRE A
Foekd o), o AAYA Y £ wAY] AbI(thinking)d] A E AP AL
AbEEo] 1487 ARttt Hatm ) oluWiH mARS dFUMES nAdY
AN FHEEHE wALEY] ZFEFL 289 A4, A, HE 22 gdd e
| & ZAAdEd e AMEC #AE X7 AFEign AAE FEugdMe
McGalliard(1983)7F Z13tel] digh RALE Q] /idd Alz€dz 159 wFyFol g A4
< d73t9 2, Thompson(1984)& WALE] 7kx| 3 ¢l S8 o] gk Ada 159 o
FEFTY JHAAE B, 231 = Qo

1980 ol ALY WA e weBdEae] AA i Bo] nxFHE AR o
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3) BEFH FHNAME EFEHE)S FIUEE)Y et £o17 9499 ‘teaching’ & ¥ 3t @O
2 AF 453 o v afags fojrt AlEE d8E £9E2% AMEHY] i &
& 37 98 sgolgts o0& AlLdle FHSo B& Aer F2dy B AFAE nidAd#
oA mAZE F2 e 89, F Qo] 9 ‘teaching’' < ‘WF'E 7|8t ATH
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A 48 WEE @ WAl A4 A g FHH A P2

A3 A3 dAHATE Al
knowledge) & A 534t 1+
dos weztsd ek AR,
=) LH%—@ A A Ao gisl AL

© % Shulman(1986)2 wAke]l Wl&3H3 =] H(content
st o], AE, F3 Ag] i
o #E AP 53 22 A AT
J 1tk o] Aol A Shulmane Stul WALE &
58 4 (pedagogical) A Ao] 71 ojgeid wEoiAlE A2E AH ¥
2 2] A (pedagogical content knowledge:PCK) -2 7FA3L L

2] X]*‘(content knowledge)e] 2 ez @Azt old 54 way&g 723

% ol L

{t

O

o)A 7} A48 el ¥ 3 (presenting) L T4 (forming) &tel Al A 8}
%‘7:%‘:}.

Shulman®] WH3st WA 219l PCKE ZAF 7HA 2 e A9
2 Holgle AFgAEN aE Bstn AL I AAE
Az A2 gr|zte] g daa 557 Rk aF 8% oW 49
2 ARA g55E Aoz B Ao wgz s, wAbe] FEI wI fE
viglo] Hx Gy e F5" £ gle AAo)tiMa, 1999).

Shulman®] PCK Z7lE 1980W o] FursE] 1990ddl dukel] AA dntw {8 o2y
olel AR witiwg JFAoHE wAate] U83HA A A3 @ R
320 A AT FFE PCKe #Zo] wArtEwre] afd

= F43 olg FWsly] 93 ArAden, T A F3
A ahe] AHE APRA QAo zRE WAL WETA A
AA 7] Pk A7 A H A

FRAGAMNE 8t wALES gty o] Awk Fatse] AL e WS
Az pEHP S FAsE ZAAEEA PCK7} XP-? ATEHAAM A&EHU
S AT PCK #AHAlol ot Al 22 B A9 o]FojAA ¥ske 3
475 &(Ball, 1990a, 1990b; Ball & Bass 2000; Ma, 1999) @Akl %8t2 A 4o] &
A nHEdEL Y WA x4 NS FHsirIsl Ftur % B —’F'LE*}%

& =Ase] AN wxgEHe BAZ 2L Austed o B2 24

714t g So] wF FduwrlEe F3tF A REHS BRI Ball(1988)4

Ma(1999)¢] A7+ "AqP s ¥ FAHFE

Ba 4ty Ao ARG E 1% AR/IE] FAL sy 2y AEHNoH,

o= ol ofe] 3 UKFEAEC] WAL
& A=A H% vk

A EF7A  wAF gR#ziAzaE wSAd oFE AZIE  amg E ¥ A(teaching
effectiveness)o] A} B7he] F o viito] =™, W4(teaching) 9F ¥ ¥
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B ATERS MBosy Wi RS 2AAE WAA 29 8 x|
Holehe Aol thal Aol Beldl 42T ¢ & ANk ool B AT HHE WAL
CAUer @ FotA A dold Wl Tl W@ olafE FaA 4 wAbel &4 A4
w geleg AWd dwstd @ SRR RAE o85S Bal £ ANl BE 9
S Ao)g Tolut Aotk ma Sota Aol A FuA pxe| dF ol FAE
of ANE fok- AYste] mustE shed 1 ol2EY FAWEL BA, nusug Frk
B ATE 9 No] RAL 0L FAFEAY A =
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FAEe wAE 7tEAY] 8 d4Hog wAlgo] zhFojol ¥ AAES NE TE §
a2 Aol sioh g¥t w8Ex¢l Shulman(1986)2 PCKE A& 2% 19 =& W
2IE 7rEX 7] 3 witolA "Hagh H&sA x]X(content knowledge) L Z A A -§
A2} (subject matter content knowledge), ®&3H YR A4 (pedagogical content
knowledge), 374 A4 (curriculum knowledge)& A 7]38t e}

wIgA Aol watie] Abdolit el did A AL dolAAM 1w FXE o]
sjst=  Aoltd, Shulmane wIe] FzE MAusl=d dolr FEe Az Fzo
(substantive structure®®} FA}3 T Z(syntactic structure)® T8 Schwab(1978)¢] 7}
H34 EdE ALgsdnh Ad3 Fxe ane 34y V8 Nl 2 g8 Ee] AR HAH
I FAEA 2 a2 AHES olFn P AL JehdW, BAEH FE2E 2 31F
‘4"103]*1 AP R folgE oA s oWl iAol wisle] o] B A 1 el FUA HAEE F
A, A 2 S & dart deR, 2 ARdel n ) dE AHEETR o9A duEd

NEAE FHFOZE SEEZE 44 & Y& THES Lo
WERFA(PCK)S WA nd g8 724 u Ao 450 1 &g 7M1 F
oleE = Ad=E HHEI Fdlx FH(presenting)dtil FA(forming)dd = dE AY, F

7o Helel 7 FE3 fF(analogies), HAHillustration), l(examples), A9
(explanations)& AAE 4 91 A &(demonstrations)d F A& Aol L& FH U EA
4] &Shulman(1986)°] TA| 2 o2 Wwsly] oldd ojn] oz uKexgo] 23] AF =]
g wAAY JdgdoZA Bromme(1994)E  “subject-matter -specific pedagogical
knowledge"et L A g 2™ Bruner(1960/1977)¢ AF}FZEFTA L &L Fxde 7Hed of
ot ol PCKel jdste A4 ool matold AP E HPHoz ofn] Musin
At

o 5G9 obEA olwl wWHRg 2 U B I obgel ARE vo
€ wat

T UYeR 0 aRge] F2E FHSE Aotk AW mae] FERE obge A
Ao e s I%3_"*(translatlon)O}x_ EAGL & & Aok 37 7ied 993 (e
W wHEA] AHez guE o2 W oW g d & otFAR &I

Z
4oz 72l + Athe due A58 $ve AAZ st Aotk I BTolF & of

4) B dA7Ae FusoA 9ulsle ‘substantive structure’ 9 ‘syntactical structure’ o ¥ 5=
T BA9E 7“71 A8 29 F3, QA8 T FAE FREn Agsigdn AT o 332
& gol7k gl Aolgtxn yjusiy, ExEdAE Hol wel o AES B3 99 F fold U
olsf & 7}=] 7] ‘:‘}'?%

598



AR F3 wFE J WA} A 7wk Gy FehE A Fx
W (nTE) ofoltjo] dRlgtm ] olFel Aluel HejE Aty f&EA T
T UnE AR, ols e XA g uidol wel Aol Hze] dFold 93 5F
ke et AgeA wEe Z = v AL AAR T (Bruner, 1977,

p. 33)

Brunere] de-gt5ds 7Hd & divis] 5 £ “RE wd &2 obF wgd
Aol aglol Aoz "F4Ad Fe(in some mtellectually honest form)& FJZH &
FHe 2 tEd £ AW (. 33 A om FAF deuete A ol QLT A
R A T obEe Alae] AR Hegm wiy YE&e Jgdge £ wEd PCK
T ou wy Jdgo] Uduk AEIEo] hA WEsA A dn wAFSo] 7FA I Y=
A A Aot AgE BolFe TARN FSugeaE &) 2 AFHAt

A Eo g WEFHAHAA L “ojrl e o AEHE WSHAol TR A8
of AHL 7etAY FA Atate] FAIXE Q4stn gl Aotk dE Eo] SABA
AES wer wds TS TAstY Agsly] s 1 FAE] o A5E 4
S Fog AT UEo] FoldA # Fo B £ A FHe sk a3 wg
Aol W FFol e wAZE AT HAER wsEARY d5S ddsta AN 5
A7 o)}

Shulman(2004b)& Ske] Al wahE 9 A2 33dte] ‘A4S 93 x4 7]4k(the
knowledge base for teaching) ©¢]gte fo)2 7717 wAlel x2 4498 thx] 27484

(1) W-&A 2 (content knowledge or subject matter knowledge), (2) JLI"V?”* ] -8-=] 4]
(pedagogical content knowledge), (3) %574 A4 (curriculum knowledge), (4)Qvk W&
g 24 (5) At stEAEel EAo sk A2 (knowledge of learners and their
characteristics), (6) 252 vl Ao 3+ 2] (knowledge of educational contexts), (7) L&
A, ws5EE W& JMHEI ojet #AHWE  HerAH, AALH 874 (knowledge of
educational cnds, purposes, and valucs, and their philosophical and historical ground)$
AAEAE o5 A 7R A2 495 dAsA BelHol AgE = dx Aol oy,
MEZ washE RS0 A 7hF WA e Al A JFdEL wmAte 8 o)s e
7H 4T ARG THRAE AA Solth

1

[

FH F3tw o)A Leinhardt®t Smith(1985)% 538t WAl 490 EFE SAENA
tEREA 2485S Ao AF49 AFE 93 24 wAAY 99 T IR E
AABFA e A HA 222 w3} x] A (subject matter knowledge) 0.2 o] AL 58 s,
A&, AL Aapzkel BA, = AA, e @ Eoﬂ g o), A AN FIH £
ANerE 2T F oA 22 g F=dFEA A (esson structure knowledge) &
THE AAS S 25U S2EA F AT £ e 5E on 3 53 FAA o
& FAR A AZANZE F Jd= 98, a8n F88A JLTX}E Wes 2 AT 5 9
T THES TITh Leinhardt9} Smithi o] /A F2E weoz 3 WAl &
A WS BF FASAY 2 FE AN HAFE WAESY A4 58S T2 JE

(flaow charts)®} 722 7| S o] &3t A Aow 735715 gt

v =9 Tkl A 9 1(Natlonal Research Council : NRC, 2001) & & 88 7[24]7]
AT WA ;A KA gAdL (1) 484 A4 (knowledge of mathematics), (2) o]
815 X2l (knowledge of students), (3) wgEo A3t A2 (knowledge of instructional
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practice) 22 A o3tglrt. ot B A 84 MdH AdE e #AE ol A
S doA, £33 AL 7 wAbE 2E A4le] ol kg Addta TP & Y
oo AAL wAL dAE] A = dig Hf4E A T F =S A=}
v od vz (sensibilities) & AFdch F AR A Fd Al B3 AL WA}
Zt2A 1 Jde A did A2 dubAd Ao ¥ A FHEAe} S #F A
AS T wAbe Ao stAd diE A wiZH w&H wjFe ds ¢ e
dert low, 53 1 FAE 34 F¥, V&, HE T & dojok gtk ojHT
AHe WAR g o' 5T =83 ds daHprocedure) Eol UM StAEl

2

Hole 834K o8 d 2/dE & o8d 5 A ok A WA, usdFd @
A w&FHAG B A, FHHd F4E HEg & de A4, of" FHAl(asks) 9 =
F3 T (tools)Eo] EFH oY FoF 873 /AYES /tEAEH oA ZRES ¥
Al o] &3k =X ol A4, 2 H3Hclassroom discourse)E A AT 3= A4,
a5l w4 ¥ (classroom norms)5 ol #E 2L ¥a3) o] wyEo] I AL

WA AHA WAL AL 2 wAEY AFBEFES AT AR JE5HE
A 2] @ ojt.

o] a3t Zo] WHE ZFEXA 7] Y3 A wARA FHEo Ui A 7t AEH RdE
2P A7 Fag AN 7 E‘i‘—l—‘é—% 7 & A4 9959
FTHe th2A|RE 7 KA gg9gd Ui A ] I-1]13% Zo] 4 24
£ dAHE & F Utk

N

SR AN P

ABAA S WAANA o B AN7% 9 FolA F84H o] 4 BEHo)
B AT G, S ANl e A A5 FAH fvh 2PohE 3y A4
He 4og Hust Avos xFAA BFE 98 @AY £84 AN of| AU
AR e F AL FHTEANA BEHE AW F hbt 95 FRaAE FRE &
4 A4 AT drke Rolh AW A% $5% FHuAl 184 2@ @AY &
84 X4 ZRelA oM Aozt YA Bud ATFE 1990dD) o] AR E A< 0Tl
A gt S FRuAgel $uAd JEE T2 oolRY WBAE £ 2R,

H

& A 35 54 7&% 1331 SRES AT WHoR F4FoEN 253 & B
JMU} *‘ﬂli 7HA 3 QE F3E 22 g SANNT AY BUks gk oY &34

= han ] '\a_:
o clEge RATdA AN FAE FANE AL 7
=7b 990l @ ¢ AN, o SEA o f @Ae]

© =ETAATE AL ALRA Gkr] HEo| Yk

5) 84 Fxo #E olEdA Ball(1988)¢] 'knowledge of mathematics’'®t ‘knowledge about

mathematics'& T23t] AMSEo =24 et HAR “o(of)ysh THE F2 "t (about) & TES
E Aol =& ~°}U} A gk 75 NCRE o|#H g +& glol AH43lgr] d&d £ dF3x& NCRY
‘of' & Bally] ¥ 9v] 25 E ¥3etE EoA EWA (A2HEE ‘B or wgsgnh
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g 8 weE Qg FAF 24 vk gz FebE A Fx
Leinhardt & Smith Shulman Natlona.l Research
(1985) (2004a) Council (2001)
anAy PENTE w4 Ag |
AB- a8 A
4= A 4 gapatbel] ik =2
25 b A 2
SREELEEE R v
LA
g5as) ahgrate] 5A
sk A A
R A Fgbel phak A4
WEEAH WFEEL 289
AR ET ojef B
dokA, a7
[29 I-1]) w3E 7F2A7] 93 a4 2278k d o
WARS] 84 A ARE FAsE ©7E Awsty) daMes b aA 83 x4
A Al dlst FEE ole)rt HAdojol bl F=8kA A HAo] e AR ‘peloly F
S17F ke Aoz ojojAy, ojd £33 e Wi EAAN ARES FUAAFAQL F
Holl A thfofAd gl six g fEe stEAe WA S ul$E st A o A
A AR EH 4 Qe FEe o Aoz o)Fojy 9oy, FIg o Fivte AL F
Ag E3terb7d did =oe FausEe olBRu AwtwSIAEY ol 7%
A GFHAASY SRR AE] 2 22 B i gyel] e v o

<
‘.l:”‘
EAQA dwtw &2 wite] 2 FxE o] 2358 Bruner(1960/1977)2F Schwab(1978)

L E A o
EE‘T’»‘\

1) 23 Fzo] g3 Bruner(1960/1977)2] 73}

Bruners i3 grgshe Aol wlgol F 744 Hol(ransfer) & 7 3dtAl shed, L
WA dole ofd 543 HAl(tasks) & #3387 918 71 &(skills) & Aolshe] ek -
S} ol fARE A diEte] AE M5 Aotk F A Heole oW pTAHolA 5
& 7leg At Aol ofel, stold A ‘%1 #](principles) ¢ B Z(attitudes) & A
2ate] thgdl e 2op o] A Al dile o ander AL F JEE st A
ojr},

aF A A FEAQ, ‘ﬂx:xﬂ“{l’, ‘Aduk ol ofolr]o|(AE)ES A A s RO A,
o ZEAQ ojojtjol: B o ] 9 4 $89E 7kt Bruners o]¥l
Aol7b 7hsdt w&FHHow ‘Yad w&3H(spiral curriculum) - "Ee] HAHL V)EH
(basic)o] a2 Auk# (genera)q] ofoltiol& o] ALl &g ’“i}l Hg ot (p.18)- &
Xﬂ*]f)"}ﬂfi{ et ﬂﬂ”oﬂ’q Ja7} F-ole 12 a4 o2 ’gtﬁa}?} Haﬂ Bruner & 4"61“%” =l

=120 1

“”F-ﬁ
2
2
=
.g‘,

S
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Fom, degelsl A AR v 42 Zeud, B, 2

HEE stgd AP (>nquiry)ol #¢ v BANZ2Y 754S 98 2285 dztste |
58 d8er) gAE0 oY HEE &

3] AABE ReZAME B/ME3H, O B olojtolEg FJAE 222 BAsHA
+ ‘D (discover) EF5 & 3 715

Brunere n¥tel Fz7F <o Ao g2 FAEG Byt a8 afE olsfdv

= AL a2 ufge] FRE oddE AoH, FRE oddvdEs AL I uy 7hd
(concepts)E ¥ ¥ (principles)E o] o244 Az Ao 9,1" } olgistE Aoz AMYst

thoo7le) YEd, e FxE Mdi de o 1 aAE stFsha gsted 228
o A3 B X (attitudes) S} A ¥ (approaches)E°] lotA, X’i"’”‘“ﬂ’ﬂ i old HEx
HEHES 25hd 9 FFol= fonsiA 9FE VAt FFFe2ZA udel HHd
HE% 7 wde] F2E oF & 4 249e FFa)

_XQ..Q,

2) HEA G2 td Schwab(1978)2] A 3)

Schwab& 3k (disciplinary)®] F+Z2& “ol¥ 543 FA9 A& weis ASHe=
g (adapted) & 2 74 (modified) 5= F+d3 Ae”(p 23922 /Mdsl vt old &§
zo AL gF 728 g3sied oA 0“‘3"30 gr3t7] ojgr] el Schwab
L R ERE g5t g3 T 7};] AT 8 A ]z{}oi;ﬁ o}x%x—]g Ej-}if’;]-a:}jl_ 3}
Ak 2 3 HAE wEe PxE ‘/géﬁgi(substanmvely) A 3= Aoz 1 uFfE
“g ¢] 8} 3L (defining), ¥ 9-9 (bounding), ¥ 4(analyzing)dt7]l 98] AL&E = Mdd X
(conceptual devices)5< HWERHT. F ¥A WL ‘T ALY 2 2 (syntactically)’ H st A
o2, 2 2/t YehllE =83 728 49e Aolth A8 Eof, oA ofH 3%
A Abdol g W 2AE AGstsn FYstE o gE& Wgse] slEd, w2 a8 A
Gt FHE AT YHE FHoR ot TRE AE AL,

H]F Schwabo] 3H#9 Fz7 tdgaA EAste Rz Ads drle ey, 29
O SE F2E 49 F A A2 dHo 93 £ gda Bozy AgAe=R
T EE &yt 2A 433 FZ(substantive structure)$} EAMA T Z(syntactical
structure) & 7Tk & 4 itk o Ao rlxdlM 1@ XA FRE ATFE FAEE
Shulman (1986)3} Ball(1988, 1989)¢]c}.

Shulman ¢e] ALX A Aoy E s upe} Zo], wute A& FEHE R
I 2 FXE gostE Aolw, mnte]l FFE Schwabel AWE AAA Fxel TAMH
TEE o]FolA glvtxn H it} Ball(1988b, 1989)2 Alel F=sto) gt ol & 4834 A
2] (knowledge of mathematics)¥} =80 #3 =4 (knowlege about mathematics)E 3+9l
BEEFo g Aoz M st £ AL EAE oy FA 43 adm
MNIES €53t 23 SAd, 238 719 "‘*iﬁﬂﬂe ojiste Ao gt 58
B AAL FAHE Aoz 4289 EA(nature)} B3Hdiscourse)oll #F 24 HEL

Esiass

H o

) A Fxo gid Ma(1996/1999)2] A&l
Schwab®] 8HE-#(disciplinary) F+Zo w3 #4& Bruner®] ¥ (a subject)el gt &
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ERE

[o

ot weE AF wA -

e “

]A] 7]

o

3 23 e ode

ol dEAM APHer AFsAE kA 19

S22 Hdss & & Utk

19993 =9 Z3¥ Liping Ma®] 2,
a9lE 84
7hekar ot

Procedurad
~1iinderdanding

{18 1I-1] Conceptual understanding of a

Ma(1999)= [29 II-1]9) vieto] ¥o] 9=
subject)’E& Bruner® Zsh <, wie] 713 718
ATkl Aetgict oA
2 A=, o =d[ay 1-2]
Mathematics 5 ¢} 9F<¢ Ma(1996)2] ¥HAFSES)

2

A
% %

A3 zH BAtHMa, 1996). Schwab2 &4 T3 &4 42 A&
7hR e, Bruners A - Syt BESA wake] FxE ol dthe Aol F& ondl
A& dwsted o B2 B4 AU Schwab& oW g shito] & sje] FRTE 7HA
© Aol oty FRe FxE M £ v wodvh e, Brunere w3 7o f<

X—]/ﬂyrﬂq‘gl
Education) 1 & AAA oz AHE u, 28 wi F2E o= AL ¢t 3ol

9 [29 11-1]¢9 -%J_EH H el
" Knowing
E=Fol A

o3t 584 A4 Px

%A (The Process of

A4 A

" Knowing and Teaching Elementary Mathematics
d FAl(topic)ol] W3 wAES HEF ol E el B[y [I-1]8 &

topic (Ma, 1999, p. 25)

‘w3 G2 (structure of the

Z dee =R 7
(29 I-21258 o FA42
and Teaching Elementary
w3 gk Aot

Ma¥® Burner® o] nte] 722 wdstm kAo Aoz BE Ao wHE oldst
<4 9 E"x*(efﬁcient)ola} Aztst g om, Schwabel AZste 'S4 T2 FF54
I vFde Axste Ae wAE dgste dEAet 2RAENAE €58 2948 & A
thetn B &&B} (Ma, 1996, p29). 7% o2 Mak A6l 474a} 23 F22 Bruner
of Rdit 3ol <kgAelwA ‘71EA  del(basic principles) 9 ‘7184 8} E(basic
attitudes)’= A HATL B Aojth Maz o F 4 &9 F27F Schwabel 24
'} A T2l Zbzh g8 ok ®okth
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Box A (Level 1):

Procedural understanding

Box B (Level 2):

Procedural Conceptual understanding
understanding Group of circles (Level 3):

3 “Knowledge package™

Box C (Level 4):

The structure of math
Preliminary levei
Conceptual N

understanding

Basic principles Basic attitudes
(Schwab’s “substantive {Schwab’ s “sg:;tax of math”

structure of math”) Ball’s “knowledge about math”)

Bruner’s “structure of a subject”

[2¥ I-2] The framework of teachers’ understanding of a school mathematics topic
(Ma, 1996, p. 33).

I 8¢ 9 EE

Ao dHE £ A dig Foe} Fxo P AL 5 S 3y Fx
7} Ball(1988)¢] A& 37 o] 2A 848 X4 (knowledge of mathematics)@ 8ol
&3 A4 (knowlege about mathematics) 2.2 FAETUL & 4 o 583 x4L EF
g w33 FAYG AR aEn AEES HESE A FA0, 2AE e FZBAE o)
et o)y, Foto] #F A& £33 HA(nature) I %*fi}(discourse)oﬂ @ A&
to} o] F FF9 A4 99L& Schwab(1978)# Shulman(1986)°] &3 F+38H4 T2
]2 T Z(substantive structure)g} B4 T Z(syntactical structure)a O|FE QAE
T Ut

T8H F27F $89 JE QYdEFH VB HEEZ o]Foa duhE Bruner(1960/1977)
o 2o 71zA uFe 2T ZAEQ 8% A4 F£F2L YeEhye 2de A
Ma(1996/1999)+= Bruner®] 7122 s} 7B Hl =7} Schwab(1978)9] £AA Fx¢ FAMY
TE, 22 Balld] ‘F8H A St B Ao 27 ggHE Aoz AdE 8

e e g
mN ol
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SHAITE QoA AFd BE S Eo] £33 F2E olFe AYES MdE & § U=
oJEX EL AlFsgdoyd I ANYEL olFE 2450 AAAOE FEAA oW AES
A=A 2 FAFH g5 AAE AR Bruner(1977) ¢ Ma(1996) 7 %53 2t} Bruner

T %4 729 g4 aaxd VELEE A9 A (definition) ol 7H7kE RAeolH, tige]
WEHHR, AFYPA, Bupg o] o ot @ F glge AFEAY (p18). 184 Bruner:
‘A ¥ (principle)’ & ‘7N (concept)’ &L ’ololr]ol(idea) 2t TAY A E&8le] A&
11l & gotsted ML 2 oyl EEHM3 7142 Brunerd] &40
Aegsted YL Ao} ohe}, wap o digh Aol AdE &
FgAe] w3 F2 FHFE Axsed AUVl wiEolth
Bruner= 7]&298 &2 7]E27de i3k o & dFE 72 wa AEIES %og 9
t}.
Ma(1996)= Bruner®tle & ©l HHH oz FAHom 473 |2dEe 7EHEE
ARt 2WE Bruner’b AFe uige A 7bx 7R AAR @A 5 AA FA

o
Ao,
N

(composition of the number system), 712dxE 7te] A (relation among basic
operations)’, ‘749 ZZ(conditionality of claim) 2 #& & 4% @ Edv}
(p.231), 3t "Hxo digt FAH dyoz ofg e wAte] EHEE AAFATHD
233).
- SN = e F2e 495 6]
(to justify a claim with a mathematical argument)
- W3 o] F 5 olE=Z(to know how as wll as to know why)
- 0E FAlste] wA wetstr)
(to reveal the connections of a topic with other topic)
- g B A E o| ofojriefe] AAAME FA 57
(to keep consistency of an idea in various contexts)
- &% s Al 814 gof ALEEY)
(to use mathematical terminology to make a conventional explanation)
- T8 HEE FYsE Ao g Bz Fa
(Interest and confidence in conducting mathematics approach)
1T Zol #3tA el tE o8H ASS M- BAGoH S o 7
Zo) W@ AAAY #Fe e 5 AAT AAT AdS HHF2YA %F AL 5o
TEE olFE 39 AUS(): AR Fx, 544 PRl U@ PRI HEe Fojgo
U, 72 89 P2E ASE AR A4 2450 g A 493 dBo] Fs| REsir
= Holth olg @ SAHL do[ay 1-2]9 o] mirte] F3A oF g vEUE
WA BT fAHe)A] R st 283 wdEo] AAR gw A wALE £33
ol +F& e =T AMEFH Y A8 E xdstn Ik
WALS] A o) FFE FL AAFES ol AR FAHLR FAHY £ e NdA
2dg Eeay] AaAE gdaesty dHg o558 A Jdel gisk Arde W&t A
g weshA BAM o] dAlEojornt i, ANt wHEAE wo] ofd & FEIAEF
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Teachers’ Knowledge Base and The Structure of
Mathematical Knowledge for
Effective Mathematics Teaching

Kim, Young-Ok®

Abstract

The purpose of this study is to address the teachers’ knowledge bases for effective
mathematics teaching and especially to provide the various definitions and the structures
of mathematics knowledge which is the most important one of the knowledge bases.
The conceptual understanding about teachers’ knowledge bases for effective mathematics
teaching and the structure of mathematics knowledge may be used in evaluating
effective mathematics teaching and teachers as well as in developing a new conceptual
framework for the structure of mathematical knowledge.

Key Words : Effective mathematics teaching, Teachers’ knowledge base, Subject matter
knowledge of mathematics, Structure of mathematics
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