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. el&2 w2

1. PCKYol| Tt &

Jb. PCK2l 2/0]

Shulman(1986)-2 wAl7} zk3ojof & A 2]& E_T%H%%X]él(subject matter knowledge),
o537 X A (curricular knowledge), W& xl4A] ) (pedagogical content knowledge)o.Z
Lo EM WAL Ao gt olaf o] &5 AFdH W & AFE ZLTANFAY 53
a7F Aol PCKe w3 W8S 7FEXA7] 93 Tt & A2 o] o] ZAoRE 72X
Z1e 71 HAHEI FHEA WEs I 5EET AHE AAG Aot oF
Shulman(1987) 7l2x= ¢ T3 224 7Hke ¥ RIZ B3P 1 = s
2 PCK7} #A2] #A ® Aolth. Shulman ©]F Grossman(1990)& w<F AEA 2] Aoz
At W A4, i g A4, PCKOl 3R] 2leolgt= AdS F7ks] A osta o)y
g ul 7EA] A A Tk FollA wAY] Y AFel FFE WA= 24 F PCKE Htom,

A

=

Marks(1990, 1991+ PCKell thig Abato] wAF mKolA F8A FHojof gtk 7F 23t H A
PCKE ok vgol dl¥ Slfolehn usle). . POKE A syl AN e 54 ee
HEAEd Hess BANA 3T AoE D waW AN S53E FUE

Wy A A3 w2 o] FdAH BE Aol

g%, PCKI} Z= AEs Ade Uehly] 915t Cochran(1991)& T4 %ol e] T ol
A PCK7F AdEx o g uAdd PR A2 (knowledge)o] otdel A HAo e o
FAe EAS 71 g7]knowing)olelof & 7FF3shH  'PCKg(Pedagogical Content
Knowing)'2h= &0l 5 AR 28la o] A5(2006)2 wAF Ad PCKE AREA 44
< B3 Eed SHETNS AT e E & ybel fioe HE AFHEHEA mYdE
PCK(PCKr, Pedagogical Content Knowledge represented)’gl= &0l A¢kshr| = 3 F
o= 71E9 PCKoll ¢ dgelv wd &7 tig 1 7tA £§str| = star, st
7 ol & AERE wHE s FASE Aol B3 A2, F5Ae AR Tl ol
U edEs 57 A% A5 55 Az HrlshrlE ok &, PCKe wAb 7Qlol
olaligt A FF] A oA Yoty ol AE AAHOE RJT ol&= THolH,

7] =
22 4B 1T sEAtel i ol wul okl st FHelA ol oA E ANk o
Soll tg AA7A 2T A =, 7743}, 2007).
3) PCKE W&3H3 We A4, mesa A4, m5d WgA4, aFHa We A4, We m5 A

4 Foz Weso] ASHT Utk H2e] ATlAE PKE m%H ¥ o] IR AHE
e 497 Bk PCKeke gole ®dde wet 1 owmsts w7t mlEsHAl 22td + A7) o
wolth. ofof] B AFelAs MAst] ¢k o] IdjE PCKRE #7138ttt Wde] & dag 7
S Ozl I Qe ofulE HlmE F4A3] Wy Aom ARHE LH%E#XW@*“*
2007) Abg3tA}t Fr)

HHE A, Gt wE A4, wgHA A, e wg A2, St i A2, &2 =t
et A2, BFEFEH7X-ASH, A WA i A 2le] 1 dF shA ol
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PCKE Shulman(1986) o]@l & We AqzlSo] thakst WME mdS Aoks] v 319
a9 752 54 oM e dFAmT Aozt Atk FP<=(2007)2 PCKoll &3t 413
ATEE HEoR PCKY 540 st vh53 o] Aelsainh. A, PCKe aAke] 7
A7 A Fqgomx wAEE AFF dEHotHeFE, 2012). =4, w3 WE A4
Wy A, A wel, A M T I d9E0] PCKAl TR o 9FE mIH.
A, PCKh wd —r°§ BEE Tkl doiAl= AdA, AHH AHeln A, PCK=
AA A FelM el v g 5 gdd AAHE T HIFoE w9l
A, PCKe= FAEE 22ixith PCKe mAbe] alsrd) #dste] e FAlolA g8 o=
LAE s SAE AR 74 FA0 met M2 gE we - s o] EAstes PCK
B3P FARR Foljt BE = oE wA FEde g4z 3t

AR FRlelt a‘—mﬂ‘ﬂ,

J

o
ol#g PCKe] EAES F&& & wl PCKe W&, f—‘—?*@ FEA A Y stoll FAH

= Aoz uey, WE, W 5o A4 FEHo 59 A= Aol okyH,
Z+ A e FEe FAAEEN ol PCK 7E=He 2%E FAAE AMEA 7EE
Attt wepA PCKE A A2je] 74 a4odA tE AHe EFsH, g5 EE
02 74 2459 SFH W¥S T medth&E e, 2012). =8 PCKE wAHE =
A ggd @50 HMder HAgete] ntEolAE FHA AHelw BWstes Zlo] ofy
gt A&H o7 Wstste AAelgt & F vk AHER wAE NS 28 o 71
&4 W - 4, aSAA, e AY, 2l B T - & F8SHA 8] A wt
< EASE e =83 g AR o Aol Rk ojoprt nigA g PCK7E jHEo
Avar & 5 Aot olgA AAH WHEtstes A4olgts &4 o PCK= wAke] A
BAS U 5 3le F8 2art v & F S Aon(HAE, 2009).

Ct. =8tel PCK(MPCK)

PCKe] 7ol tig @stalA geld Aelsl 2AsA o
A gk} Satale] PCK €A Sato] tjak g A4 9

A2e) AAow Fetms AToA HwA %}ma A EeHT A" 1 Ao T4 2
ol TE WAH Eo)7} 8 olojxA EF Aol ArkubA, 2009). TE RIHE
7R A g, 8kate] PCKAL A2 FEH T BdHe e Rt stEXs 3 ue
of tated F&e AMdA olalst MaHojop B oleF A=AE FAd BF AEA
N lZAE WA, We 9 gl O3 AEAS ARG FuH5) UE el ke
B3HEe £72 ol AFECIFH 9, 2005 A4S WA Bk
SR AA T NN AFEEA Foj1 Weox SAS] EAF S5 LS o
2 olalE F AEE RAL, ofuA /12A AAAE wAY) dEHow AR W Aol
tHH %8, 2007).

vy

¥e A2 PCKe S4 A= Fd
H
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o
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HZoll= PCK7F A7te] wapde 1RAdS st dFol A4 EHHA wapd PCKol
et =97 B 8453 o Fu SR ojH I =o= FEA o] FolX il 9l
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SEl(A a7, 2012), Ball et al.2008)& 38 @At A4S slex=d Bad 45h)8x
2](Mathematical Knowledge of Teacher, ©]& MKTDeolzl= /i@ o g AHolslith. MKTY
Y2 (19 113 o] wAf-&AA(EMK)$F PCKE -3t

Subject Pedagogical
matter /—\ content
knowledge knowledge
Knowledge
4 of content
ommon
and
Contelnfj Specialized shucents Knowledge
Knowledge Czntent of content
and
Horizan Knowledge curriculum
Content Knowledge
Knowledge of content
and
teaching

(22 1] MKTSl ZA(Ball et al., 2008, p. 403)

Ball et al.(2008)-> Shulman(1986)°] A|AIgF wWAA|21o] Al 7}A] @ F aKHG A&
PCKe| 319l ddog ZFAA o|AL WeH R A3 Zl*‘(kx’coola} skslom,
PCKQI Uz F Gl yEF Ao # A AKCHH W& g #HE A 2(KCT)
= Shulmang] PCK 3t /@3 dx3cty 39t Balle wAZF Ao ojg@A ALxs}

, oA EES do7|=A olslsta, FAEe] 15T AoE Agste] 2dE A
F1 BSAS AGES =2 AT F dojok e Ao g KCSE Akt KCT

& gt olslE AFAIZ Aot o] g KCS, KCT
9} KCC 99e weslA FERAT7|HE PCK ¢HllA A& ABAES 71 Yehdot

Zgt3to] PCKoll thgk dA4t= IEAYA X ¥3t= TEDS-M 20084 F3= i At} o]
ATFNAE F8 wA RS MRS Jesta E487] fste] wAE JhA ok sk A4S
F8h) & A 2(MCK, Mathematics Content Knowledge)®  48hj & w4322/ (MPCK,
Mathematics Pedagogical Content Knowledge)o & &3l it} o]2]g MCKe} MPCKzh
= foe YA AHHEYA Ball et al.(2008)e] AAIS MKT2] F 7FA] 99<] SMK<e} PCK
& Feudo] A5t AFA WHE Alo|th. TEDS-MolAl+= MPCKS #4&& ts
<GE D3 o] AAskaL Aot
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A
=
X

<E 1> MPCK £4] &(Tatto et al,, 2012, p.131)
a9l FE 74
Stw st g gol tha 74
ALY I BE 59
3w A4 |- s B A4 A A
Y bed s w3y Yol A4
H7h G243 Eaol i@k A4
AAY G5 Ay
s wo oGS T FAS) YA $F A=
T WT-HT - - - - - -
A48 ) oA AEe wAY] 9% AAs Wyl A
2
s A4 R £ dAe a4
e ot B4 S A R Ay A
W7} G443 2o Ay
s34 A date) Ayt wd
T} Qe B
st masee || N ERE A o A
°F 7l iy o) Fa
TH TS| . = = - = I
g stsel $3517 dgolu 24 4 9 @t
N Sgse AR Ug 314
AgA 2 ot A oA
AAG S=wo AF

47 <E 1>e] 77he] MPCK W7} $BEL MPCK RHES 71202 3ho] 3d W4
3 shd Szl o8BS AEsE A

BH, ASVEODE ool Rast EAG mek 34 $alo) Fuwsh Ayl %
Bol2 A ol 1 helAl 8tal PCKSE PCK T4 4o tiah AlRade
91Th9 TEDS-Me] MPCK BAEwRT o 423 @ &g AAsn de A48 (2007)4
4813} PCK B4 5L otote] PCKE 4% A48T HEAZA PCK 277 wAke] 44
o] NEe ANSE d8e T 4 Jor, £ud BHHE AP 499 d e
WA ARAL Husts A2t B F e HolEm ok

ct. PCK2 MPCKOIl 28t &1+

Carter(1990)= o2 APAFE AJAIZ AATHA LA FE AdeE AAES H]
2 u, Y A= ZAF 2F - g AFOA F83 HHE A E BETS S

7N ot AE2S Yotk Carter(1990)= 2l wAtst A
EAGdE AT AH7E wA A AAe} z2F o o

I, o]& lste] mAre] AAe e AFE AR A2
RZA5doka B TH2006, 249,

ol

) A48, gaA 2008, p.495 <F M-1. F3t7 PCK EAE> F1
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Ma(1999) wl=3 F3 25w wAle] 8 AAL Mmge
Fe dogltd, o AT } ° 4,
AT SASAZT D, Hill et al2005)e 253w 13hdzh 3shd Ay
SAZE FEE hEAY) el Ba® A4e S 53 4z}
@ WA ASE WA BYE SR AT TUE S 24

Momo 2 bt omu (=

& X—VSW?J %‘?%k% ﬂ]ﬂ% °] WAL PCKFJrb AT AF7F AAEHA
ZZ2AE7} WYYt LMT(Learning Mathematics for Teachmg)ﬁ)“

n At gto] TR wAlR S ZEAHERZ FEwALA Dagh A2 BAS
Bt FE A BAtal e AAS Hrkshr] 9% d¥e] AIEAA 3 7H‘%}“}
d AT HIaAE AAStE o @A7MA #HE wAF 1Ko

Ao = o]ojx L At

ok AFFE TEDS-M(Teacher Education and Development Study in Mathematics)D-&
[EA(FA S H =R 73D NSF(rl =g sk eh) o] A4S whop mAzE Sy gk
539 ACER7} F5°o2 AFE IYPste HE9 A ¥ AFEA WA uF TR
Ao 5 W3t kel i) ®AEky] fjste] A AE TIMSS(5+8F37 8= A st A
HAEruPrhe AdE EE st ‘}}E} Wt WAL S, WA WS A 2=FHlo] g

TE Y8 FSurzE 7EAoF & 248 MCKeF MPCKE Rl o]2gh nAte] 2|48 =H
sb7] A% B pdd BAS S uAke] PCKE Aws), 32435 ot o &%

ATES FEAYIL T
Fue b 99 AFEE FFaEH 4»37}% ﬂ—’Fi‘%ﬂ‘%éﬂH(KICE—TLC) ks

PCK g1 % 214" Aol 2 fi 7k 8

vlE g4sta 5343} PCKO| & ?%8}04 o)g 711:&

= @ OYE 13
S SHon A008W ATAIME S PCKel BE FUAHEE BAAOD AU
I G EHSE, Fel, 2009). oHF A= PCKVF wA] AR EAL S dZd9n= A
& % ez,

BEe we sl JHT QAW FIHA Aue fAEh F RS 547
ARHIT FEFT PPHL 222 BAND 22 5 JAEF @A VY G F
sl T3 SYoERE I3 olBol Welm st J=HA FAA/E T AR
A5 0ok BA A4L Bhsw 1 BAY AAL ety w9
S A B Bgolth Lt AR A7 BEAL JAUE 2S gl
A ARF Anel ATL JUaEA BojnE Aoy WEH FRAGT B & Tl
49, 2009, wEe) Holo] tF o) wolE A BY AR wEe B ATE

= |
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<
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6) http://sitemaker.umich.edu/lmt/home 3.
7) http://teds.educ.msu.edu/ 3t
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dgs dges ol gl ERAEL TS ANE Bud AAY 5 g
o, thE Este] Az v ,
A olnl G3 Qe A% A2 WA He A4 Aol BA 1 248 Wk Aow
4%}111 sake] wEel Fa4e ZEYTRGE, 1994 AAE). 5¢ HAoNA wA)
o syel Ax BEE AYE wAdFE g Ao %w qge s A

345@191 Setol H7E @k 2enE RS £¢ BFeA o BEo 9 AEE
FAT 5 glow e AW APT AFAA L G Wgol UF oS 21D 5
A3, G 5 BAll BAF FUE A sel BANAY U@ BEel FUE 2
o shge] W, B4 5o 15 AAAEL FAAAY o] AL Aze EAe) A
8okt BEe AFAE olHE 2a ATeEg %, 2010,

A 199D ol @ Brel BAL FHsh] Tl R AR AL Yk
AR, AR Aol JALES FAANG EA, BEE FAY el FIE AF
AT AR, e S A2, ol F=E BlEE AgHD. WA, BEe =
3 F3e AL AABES AF5Y] Astel AGBh GAA, B FHS A7
BF FAS] st AR MM, BEE FASY A4FAE FAE) A

CR, 2 82 21 disid Qs 2Q007)= vt 2ol AlA
Af2dE A wAe] FE2 st ok stm, g W&ol frolsfok

st QeH & 1,
e Aotk AA, WEsta A7 dEolojof st, A, FAIAR] wEolofok &,
AR, S ALE AFske TEolojof s, YA, /HAAE I WEo]oof st
o, OAA, A4sts 55 T2 TEolooF s, AAA, WA} st SEE Zltiske
e ggof ohal Bttt
L +8f +0M2 g2

WALS] MFE2 8 oA Ao #8HA Alal B oyt IS tidte HEo:
FBEFE A Aok 3 FHoAA e HEZ A e FAEE TFd E4Eo] AtEH
A=t Polya(1957)= 3 Shgoll A EAsI e AAS A9 olal, A 24, AF
A3, RIAGAR FEst ZAEAS] Ao ZHAEAL] ALY HFe] FaAS
ZzsEA ZF gA mE g TES AdsH k. NCTM(2000)9] 45 483 w38t
Fo MA o s Tl HE AES AUSATE olE I FAsStE YEEES
AN QEE F3HE driaFS T BE, FIHA TAE HAA e FEHU
T, FAoU A e wASAS aste e, FEARl ofoltjoly 1 &3 #
dE IE 5o & AAStE ATHES 9, 201D. FrfiiE 55(1992) Ao gk x| 2e
AFH FA8E A s T FollA 53] Aol B3 B, A #g dE
Bl =of #g WEo] w-gEo] HAAoA w Fasitty AHsta Ut 53], Fta
F9o 712 HEE FIFQ Ao BH, HE S4o FaL o] E fElA= o] Fehz Il
A 9P, BEe AHE gy IAL o]LIEE HAHEI 2L F F= Aol a3t}
T Hgkerm I EXE DAY A FAHS SFAE AFoF WE A 2P S

A A3k H
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<E 4> 2D BE PCKS WFol e A (ME 2 2ow)

LA A 4(PCK) quimA @ ) BATA W ) F SHA W @)
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A 52 (100%) 36 (100%) 88 (100%)
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<E 5> ZEo Moo it MSE(HEZEE 3H)
el g Ao dulwA B (%)  BHAE %) F SEHAE %)
13 21(1995)9 29 (55.77%) 13 (36.11%) 42 (47.73%)
F49 (1987 12 (23.08%) 13 (36.11%) 25 (28.41%)
Hyman(1974)10 6 (11.54%) 5 (13.89%) 11 (12.50%)
Brown, Edmonson(1984)12 5 (9.62%) 5 (13.89%) 10 (11.36%)
A 52 (100%) 36 (100%) 88 (100%)

AAE dE] tig e AHEs) BH HELS S AuE AFE F e B
© ZAE ozt & & Aok 1 dollA FAEE A3 ol wAIRE ZolEo] EA S
= AE A3, 419959 HAoE 7HE HdEste AR UERgt 52 SHES B
ol Wg(1995)7 F82] 9(1987)9] o] thd Hoj= £ #HEA] TES A
& % o] Hyman(1974)3 Brown & Edmonson(1984)¢] A e|e} FRH} o] &3k zpojyo] F
o B ouuAbet @AWA BF FYH KoM HES gefstEar sy, webA 5
H3 dEA A A HolE 7P AFsiva 4 ‘3}5 Aoz ®Helh,

Oee 2 220 o st duatel A wAre] Az BAs) Rt 2
LEo] 212 oA AR oopy] HeH & AEd 1*1% AgFs 2Q00N7F Bt &
L7 2 EWE 7P ottty AAEE 2o disted dESAGT. 1 7 A
H= <FE >3 2o

<E 6> E2 YEo =7o| et MSE(MEEE 4H)

HEo] = qulwA (%) FARAE %) F SHEA B (%)
Hesta HAs O E 3 GB.77%) 1 (2.78%) 4 (4.54%)
TA A 0 (0.00%) 1 (2.78%) 1 (1.14%)
AMLE AFske EE 43 (82.69%) 33 (91.67%) @ 76 (86.36%)
MAzgE 1&g 2 (3.85%) 0 (0.00%) 2 (2.28%)
AT & Fv UE 3 (5.77%) 1 (2.78%) 4 (4.54%)
g SHol JHsd HE 1 (1.92%) 0 (0.00%) 1 (1.14%)
Al 52 (100%) 36 (100%) 88 (100%)
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10) <4 <] 4%011 o)A 5‘*1}011711 A1EF AZE vfds] Fa, Ao HEE AASY &3
A AN =S F= AEEY 9, 1987

1) SHEZ st 5 LA JJrX“ﬂ wel A 5 %l‘:i oz gAEo] g & JES 8
AES AZste A FHEE 9T ofE 553 A s A4S k= AHyman, 1974)

12) R tigk &?‘i Aoz P olyg} &, 52 dF2H, AAH HAEMAE x5t Q)
= o= Ao WS 4o AS =3 2E &Brown & Edmonson, 1984)
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<E 7> LEof AN glTof et Hall(d= =28 58)
AAD | duad W o) BHaad o) F $9R Y o)
@ 21 (40.38%) 15 (41.67%) 36 (40.91%)
@ 15 (28.85%) 7 (19.44%) 22 (25.00%)
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<# 8> NCTM &z 7&oll thHeh XA (M EZE 6H)

T | duan ® % @424 9 %) F SEA Y @)
A 38 (73.08%) 20 (55.56%) @ 58 (65.91%)
o 14 (26.92%) 16 (44.44%) + 30 (34.09%)
A | 52 00% 36 (100%) 88 | (100%)

NCTMASODAA #3374, S, EAS ShAss LUE BSdeS Se ¥
PO AnF FAH B AN B3, Y VLS F J2ZuA S F4H 59
& BE B ATAA F S8R 65 91%7} P AUsAL, 34.09%7t LFe Hest
At dvlmAsl AALAY 7 AFHE vims) B dunae AgEe AALA
AYERT 17% 7bF A depgoh

BE fE BEE AL Be R oAA 4Re Sqo A4 #%, 5 =4, A, A
2 4 W o|RojAt WE U@ AFolth 1 % AL E Do 2Tk

<E 9> 4olol ERAl 22 FHEOl B XA(MELE 7H)
FE | Mz W %) @HZA W %) F SHA 9 %)
A | 40 76.92% 22 6L11%) 62 (70.45%)
o% | 12 (23.08%) 14  (3889%) 26  (29.55%)
A 52 (100%) 36 (100%) 88 (100%)
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solshs 48 ANST A6 Foizl I} ofet 4 e 4k of
of T olAAAE THelsly] SIste] AASE WEH Foiz AEL SN YU w3
WA AFeE FofZl Ade ols RE A Astel AAFE BE T AXE
TRl HEL FASAT Fold Al dF oldE HAS] AT VRS T W), 1
M AAel td $ECI) 45E FAseE BEe AFHolol & Aolth A A
Ao FRI BARES PO UM £ el st P& Relss AHow G
Aroz AR 72 AAE Aol BAE FAem V1 AT A2 A0 B
AE WEol YoEA WIFT wekd £33 Adeld delel thE MY F 1ol B
B S F7 FolMel F3H ALE ek WES T AP UG olF
Gogle wEOR Fu Jldelud Buske] AAYEL Folsm o st WRolgn
5otk 59 F YAHOR S wed AAA B 98 BRe WA A9E
Ao ot ALE FARTL BolE o
TE CE IDE FA9) AES G5 F st R UF $F Aot
<E 13> Jld, 2l MY F olsts YE(MEEE 108)

bE TR dplad B %) WAL W %) F S4B %)

AT 8H 27 (51.92%) 25 | (69.45%) @ 52 (59.09%)

A, B F 3ty o] & 17 (32.69%) 8 (22.22%) 25 (28.41%)

B % 3H 8 (15.39%) 3 (8.33%) 11 (12.50%)

7 52 (100%) 36  (100%) 88  (100%)
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<{Abstract>

Comparison of Pre- and In-service Elementary School Teachers’ PCK about
Questioning in Mathematics Class

Cho, Nooriehl4); & Paik, Suckyoonl®

This study intended to draw some suggests for the development of mathematics
teachers’ expertise through the comparison research of pre-service and in-service
teachers’ PCK about questioning in elementary mathematics class. For this purpose,
questionnaire survey was conducted to some pre-service and in-service teachers about
the PCK concerning the way how questioning during mathematics class. This survey
revealed the following implications. First, from the perspective of mathematics classroom,
it is still more important the practical knowledge about how to teach which is
evolutionally developed passing through the experience and currier of teaching than
theoretical knowledge itself. Comparing the teachers’ PCK about the two related
knowledge types of mathematics contents, in case of procedural knowledge related PCK it
was more asked of teachers’ expertise than the case of conceptual knowledge related
PCK. Thirdly, in case of learners’ incorrect answer, for the desirable teaching it should
be a questioning focused on whether there being or not the systematic among the
learners’ incorrect answer, and in case of appreciating the learners’ understanding
about the presently taught contents the questioning should be constructed considering the
relevant contents early learned.

Key words: mathematical questioning, PCK
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