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1. 479 e B

AAS 58 SolA Frke AL Srsls] 9a) ol
a7ela glom, mio AL Ayt AH AAT A st 8
Uel A eias), 4kl Fhel A ﬁ? }L 4 ze

A

A
e, 2005; 37, 200D, nAbE POl B8 AAS
Far X}ﬂ-‘ll T8 A4 westA 24 -] &gt
d AHES & F Sdojok Foh wAY] AAL FHET o} Sh o
st 5—}?3*3?.45 = WHI #FHol dr] wEol(Baumert et al., 2010;
Hill, Rowan, & Ball, 2005) gAE9] &<Fo] AWE o]Fd + Y= &
el el B4 arzA WA AN FLAYS A4 oo t
ATE A&t ok gt
%o wARE ZESojol & 2|2, ARAg] Y-S fd LT A
AA MEE oEHel A7lE 4 Aok Shulman(1986)> A
ook & AAIS A MY dHow WHFIE wH} g X2
583 Y8 A 4l(pedagogical content knowledge, ©]3s} PCK), Ltrﬂr
Z AASHE T 2y} Shulman(1986, 1987)0] A|AIgF wAlS]
HuAE AAZ stA7] W&o, A2 & w3 Aold e
Ab A 2le] ZpolE EHUA] ZITH o]FE ZF wH Ao mAF A2
gt AFE0] olFoHT FuHolME F FHS ATk ﬁ/\}
o] Aa& HEsEgE AF+(Marks, 1990), ARl wa Y-8 X213 o



ZFEX=H BagE A4 Abole] #AA e gk AT+Black, 2007; Krauss et
al., 2008), mALY] A2} sty o] st H =0t #AC ik ATHHill
et al.,, 2005 Monk, 1994), L AFe] x| 2]of t)gl =4 vl A5(Ma, 1999)
So] 9t} =3+ Ball, Thames$} Phelps(2008)2 A A ¢4 AFEEH &=
WAL £ A2 AAH |E&S FAFeEHN Shulman(1986, 1987)<]
WAR Aol WMEE WHAA 7E=XA7] T 8t A4 (Mathematical
knowledge for teaching, ©]3} MKT)& 8 "3ttt

olFA FstaldolA nAS] A TiF A= FE ZFSa WA}
E ez 39, $5%n wAE tidez g A7y FHuBlack,
2007, McCrory, Floden, Ferrini-Mundy, Reckase, & Senk, 2012). &rxly

Sopgol weh BRE £3E Wee WE WY WolA:L mAs

J
0 OEe WES A% QA 23 Sl HEI AT F ofok @
o 53 b8 ELdSE Fe FEe WS A2AE nEsta wl
S/ AP wo WEH A=e] 3 wHol WRAW, 1T WA
W5 Earlel oA 1ES] A4 ¥ A7t $Esh @9, A
g 5d wwke] wAkel 2YmARE FE wAbel w3 sy olsfo] td
AHo} o] & wioR & Wi BEA FEF Ho| Ak o] o

& dFE E3) el tHHelen, 2004; Paul, Steven, Dean, & Matthew,
1998; Robinson, Even, & Tirosh, 1992). &1 2 7|7 ¢ A& A=

T8 HE, XA do2o] wg 5 duke] AAA] IFE Foh
(HF& =, 2005 44, 2013). =Y mARE AY wAbel Hls] azbsid
T FAE 2o A 7] W] wse] wste] wEA wEgsta
L Aotk wabA o] AFE =Y VI < A HE nARY Ao
EXS o)d)3te] wAF AnS =dHoA AT WAAZ 4 g v
Holl s =A}staz ok

St A g S5 A AT BHEE JdHY ZZo| A AlFE
T2 TEFE A 712E AFsty dF gE5e 73 FHEL AE
g2gslAY gutgsls 5y, EAE 724 #AH™HNAM 9E F A
TEe 7IE2A Au(dE, vAs, wAn, o)Ast, AdS, X,



2006) a2y Ag7HA ke g ZEste] JtEA wet gAE

e Aol A iR olgd o eE i FAe EAA & Apol9
174]§~ ojafietA] Xet= Aol WG wEkA FAEAFol AT g
BHY wF - TFoA SFEAe}t IS olojE WA HTo] Fastth
g g A mEkA i FHollA nAke] AXH Y "‘Xﬂ°ﬂ o gt
A7 Bastth g FGolA e wAF Ao tid A= FE
G S FAHOE o]FoJH Sl Even, 1993; Llinares, 2000; Sherin, 2002)
HIZole dF 59 T84S M2 i A Yol s wAe] A
21g A7t 53R Y. McCrory 5(2012)8 U5 712x+=0 Z L3
2|2l (knowledge of algebra for teaching, ©]s} KAT)S A H3st] A7}
AEH FHE AAE Bad A ZEFojof & EE AAE F
A AR & ook T FASAH

wWALS] A2l tigk A 7F wdel gk WAL A Ao ATE A3
HA A A& DA FAsta B AJA g A= HIlE AF
stal Atk Z7]clE nARY A4S SAStE Al WO E WAL
oAH] WAL 7]ZF &F o]k SHolu AdF, 2EstE AP A, o
AL AAF TE ol&d dTEo] tEEoIUT. a8y o] dTES A
AZ A7 TS AAS o oJgA A& AHgsteA tEiAde Hd
A E3E FAS 7FA 3 QdtHMcCrory et al., 2012; Somayajulu, 2012). A
A& ok AF A e Agste A2 £9 Aolrt o wekA ZEFF
8 W - Sge fsiAe e AXTer FESA| FalEven,

1993) mAre] A 2jo] oM GA AREH=Al digt o]s)7t Ha st
ThBall, 2003; Ball et al., 2001; Black, 2007).

old ATHjAgel wt o] AF= AT =Y
of gt A4} Fojx ¢ FRFelM 1 A&
dste Ae HHoR, st 18hd  “EAkeh 47 G x4
AR A X3} K9] Abgo] ofgA yEh=A E4staA it 7]E
of A77h AR v= g-2uete] AR,

w3 =
AEo mANY, DAGHAA @ wAS SEE 27 Az 48D
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2. AL A4

2.1. PCK

20417] FHHEE A w2 wSS 98] Fegk wAe A Aol FSlRIVE
of Tt =o7F &stA dojyta, ol UE nyduFEY ol 5
S AE BEAES AAS EoHHill et al., 2005 Somayajulu,
2012). wAPE AEZ7FEA ZEFojof & A2 o] F-oiQI7tel] thE =299
EWE rtd?k Shulman(1986) mARREe] 7hd &= Q= &4 A 4]

T34 W& A2(elet PCKE AFo 2 ATk Z7]ol 17F ARk
WA A Aol HMEE AR wi WE A2, m§HAH A2, PCKelt}.
W} W A2 FHEANA 7HEA = Lol tig A2 7= ofs|
ot ohdel make] Tz, e, FF Fol t@ Aotk mAks F3
2 WA #, AAES ol AW ofyt o THIAE ol o
o I Ade 5Hd mgIY Ugo] BF Ao FY Fd
of AAEE W& ke dAo tigk A2, wSHA HelA W& 19
AA A g A2s w3 PCKeE WE&F s £33t &4 o

Aol @3] HdstA Wystel o

o]F Shuman(987)& mARS] A4& ARl 7129 374 W§
< xwoﬂ AEA A FGE Fkskel mA A4
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< [1-3> Shulman(1987)e] AL =4 W

=

=1
=
ofo
B
1>

(content knowledge)

o UWEAHQl WA 22 (general pedagogical knowledge)

o WSHAH A2 (curriculum knowledge)

o WFSHA Y& A2 (pedagogical content knowledge)

o ShFAte]l  digk A4 (knowledge of learners and their
characteristic)

o WSA WMo thgk A4 (knowledge of educational contexts)

o WF FAZF 7R, Aoz - A w Aol tidk A4 (knowledge

of educational ends, purposes, and values, and their

philosophical and historical grounds)

(Shulman, 1987, p. 8)

AEA F7HE ANe durAel masha A2, Sedel tia A4,
242 A % A, T 23 o A, Ao 94 HHZ—;‘Oﬂ
Aoz QulA )

=
l&’iﬁ}. :Lﬂib‘r “gA W& 1141‘
2
o
=

= AL W&ol g Sis)
” (Shulman, 1986, p. )i st Ykl WA A2 FQA4
%3}%13}
WEEHE Y§ A 2lo] TG o] % wAke] A Ao tig W} AR
A2} T nAREo] 71| g A 2Q1 PCKe] Ao W gad) I3 =

97t A&EAY. Grossman(1990)-&
(subject matter knowledge), dWkAQl w34 =] 2)(general pedagogical
content knowledge), PCK, @& tj ](knowledge of context) o &
TFHEA xﬂ/\]z‘s}oi”f Marks(1990)= &3t ol &3 AHAFE F3h
W& A4 wHE 18|
k2] A4, T1g]al o] F XA o]

B
1>

oo



of7he] HpolE Hith EF WA A AT WUt UR Hol 53
Lol U gel FoE F1olx BE A wad UeHAol kel
258t ANTHE GEFsA PEEA e ASE AT,
2009).

Ball 52008} 7 wshol 4 PCKol tj@ o] &doln dAHe A7E
o] @] o]Folxm glon}, aHF ATSe] mwate] EshE gl B
Aglol PCKE 1§3ta Qo InAS Fstmfolsds ATt s
Atz DR oL olgd BAlA Aztste] etaseld 7t

2.2. MKT

Ball 5(2008) F3tuAte] +¢ &5 AAE 435t 72X 9%
82 X]2](mathematical knowledge for teaching, ©]s} MKT)S *H3}
Atk MKTE Huddl A4S Ad PCKe} 438 wiel E4& 19

N

3 FetuALEe] EA PCKE 25 Z3sohBall et al., 2009). MKTZ=
=28 5t [19 11-2]9F 2o

~ 10 - ’J‘_E _u::_ 1._!5 .



w3k L& X|4] (SMK) St U8 X4 (PCK)

LH 1 Sl
CH o K| Al
O | nesa gg xa
(SCK)
ESESRTE=3p PN Li&1F u4=0f
(HCK) CHOH K| 4]
(KCT)

\_/

(298 11-2] 7FEXA]7] 3k 5t A4 o] WBall et al., 2008)

Ball 5(2008)> Shulman(1986, 1987)2] ofeltjojel] 7] x3}s 43 w3}
of 2 BtFo] A £ wFE s BT wAY AAE A
Agetde. A F 7HA WEF, w3} W& A 4(subject matter
knowledge, ©]sl SMK)¥} PCK® u-+<1th. Shulman(1986)8] wa} W&
A 2S5 FE Y& A2 (common content knowledge, ©]&} CCK)#} A& 3}
H U8 A]2(specialized content knowledge, ©]&} SCK) 2.2 Ui 43
2 Y& A A(horizon content knowledge, ©]3} HCK)S F713ta] o] A
7FA & SMKe] st¢] 842 FAS e PCKE W& Ao thgh A
2](knowledge of content and students, ©]&} KCS)3} &3} w<=ol w3k
2|2l (knowledge of content and teaching, ©]3} KCT)e.2 Ui nS3}
A AL WEd wgHAHo| i A 2)(knowledge of content and
curriculum, ©]sF KCOL.2 wW3le] o] A 7}x]E PCKY 3¢ 842
g3kt Shulman(1986)] wARe] |2 ¢] W3¢} Ball 5(2008)¢] MKT=
Hlwstd (298 11-3]17 2ok 3 W&o =3S @30 wit Y& A
21E 0 a9 4= AES s FuH S4 & PCKE A

H3 As & Atk

N

ol
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Shulman(1987) mastd e | ddldol pe
ool XN sia | RBUS RN | @smyxy | BFFAHS ) AUHE RS

/_-—_ \
Ball 5(2008) o= LH.gI.lﬂ})-a_'rl)leﬂ
e x4 - Dot X| &
MICT (CCK) H=2E (KCS) IS0
& 74 iy
(SCK) o A

wentasoy| “9
Chet x| 4
(KCT)

(23 11-3] Shulman(1987)z} Ball 5(2008)2] <15+ W] w

MKT®] sk¢ 8450l dis] #AAs dolim, CCK= 7H=d W&ol
3 Aoz wARERE obUgt TFgE ok AFgEol AHRE F e
Aoty S NA 7t 514

Bopl M AFESHA i, wael Qo E5E Aotk shael

g2 2
SREBA FHE FASL Aol AT ThFF FZWL BT
Q0] #EHoR gL AUA BHY & Qe wHolT EE WAL
S8 Qlojsh A Qloizh ofBA THEVNE MW & gdolok sH, A
21¢] ofo]t]of % glefo @t

shal StAe] =57 ofeltolE sf4st
& Shulman(1986)9] w&34 A4} T Zola, KCTe 5 W&
|

wepol tidk Ade Age Aot ¢ T 2 e Atk

-2 - L)) ¢



FAE AP )
91 mebd Fete o @

g AAs S5AT} 1R
g

€°lt. iaLest

2.3. KAT

McCrory %(2012)& ti<+E 7lI2x+=d Z 23 #2](knowledge of
algebra for teaching, ©]3} KAT)ol| ot && 7f&sld ol KAT ol A
NS & tE 7FEX = 283 7384 U8 A4 H g5hE 22
o AR HMFE UFdues ol 5T etk \A s VEAE

o Wed x4 WMEE AurRd (F J-4>9 2}

< -4 S 7tEXsd 223 A2/ (McCrory et al., 2012)

W+ t2XEd B8E #3Hd g A4
(mathematical content knowledge)

o g g A4 (knowledge of school algebra)
o A3} 48} 22| (knowledge of advanced mathematics)

e WTE 9% 4% A 4)(mathematics-for-teaching knowledge)
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of e ¢7¢l MKT(Ball et al, 2008)e] w3 & =

%3 A2o] obd A A4 e B

I

<

=
=]

)
——

2] 2)(SMK) 3}

Er

w3}

=
3
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(2008)¢]  MKT
o) 3

=
=

=
o

Ball

L —
) B

I1-4]

McCrory 5(2012)¢] KAT
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35 U8 A4

CcC

. - HE23LE g x|y |

T S — . o

SHE LS X4
(HCK)

Ball £(2008)
MKT & w3} Lj-8 x| A(SMK)

------------

e L ~, s e -
McCrory S(2012) [" EHi%A] “. {' A;ﬁiﬁu \‘.
AZ ylEail=d = Q3 x|Al el T ] il 1
EHTE ?I'—xl |_E” ER?_ xI —I(KAT) ‘\\ (SK) ,’f \\\ (AK) 'II
e - ~, -

___________

(28 11-4] MKT9} KATS W& A2le Hlw

#3t Wi F dF 9ol 28-S ©E KAT AFE Ball 5(2008)9]
MKT & u3 W& AAS &5 WE AXS gu o4 A4 As ¢
g AHo® vy FHA s AN} dESE g AHS iTFE
Ak g A ow AMFI AT CBMS(Q2012)o A= i158tal A}
= A3t 8 ZA Rk oby gt nFstw 5t W& ofg A #Byo]
=4 olsfsfof e #H=xstal A Somoyajulu(2012)+= % - FStu R Th
15N THERE 8 FFo] A ¢ Bt wAbeE o W
Moo F8td |&S 4ol Qlojof vt wITh wepA o9k e 9
Ao Z McCrory 5(2012)2 %3%n wAE oo = ¢k Ball 5(2008)
o] MKT 979 W& A9 d9 Bty SsuA 53] ilsstn wAE
g g g KAT A7 W& AAe F9& 43 3 A4s F
7hk Aotk

WAFSS o]23F AAES ofe Ao XA ¥ FHE AAsAA

Aofok dot. <E 11-5>
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ABSTRACT

Novice high school teachers’ KAT:
focusing on variables and

expressions in 1st grade high school

Kim Young Ki
Department of Mathematics Education
The Graduate School

Seoul National University

The teachers’ expert knowledge could turn out to be profound
education for their students. Teachers should be familiar with the
knowledge demanded for conducting successful teaching and
appropriately use the knowledge in teaching. Because teacher
knowledge established during the beginning of their learning experience
affects their teaching lives afterward, there is a need to investigate
the nature of novice teacher knowledge. But in mathematics education,
there has been little research on secondary teachers’ knowledge. The
purpose of this study is to investigate novice teachers’ knowledge of
algebra for teaching(KAT) and how they use the knowledge in a given
teaching situation.
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The participants of the study were seven novice high school teachers
and they were asked to complete questionnaires. Pre- and post-
interview were conducted with them for the deeper investigation. Based
on international research items, Korean curriculum, textbooks, and
teacher’s guidebooks, three topics were selected and 18 questions were
developed. The survey was carried out after the preliminary survey and
expert reviews. The questions consist of KAT and use of KAT in a
given teaching situation focused on specific knowledge. The responses
were analyzed by the sample answer and the framework. The results
of the study include the following.

First of all, the survey indicated that the novice teacher basically had
completed their understanding in school knowledge(SK) while it showed
their lack of comprehension in advanced knowledge(AK) and teaching
knowledge(TK). The teachers didn't know as much as pre-service
teachers understood because they didn’t directly use AK in teaching, but
they recognized the need for AK. The difficulty of TK questions was not
demonstrated on responses but the teachers recognized lack of TK due to
little experience in the post interview. Secondly, SK, AK and TK affect
each other while being used in teaching. SK is the most basic knowledge
needed as a teacher and TK is the most influential knowledge that
determines contents and direction in teaching. Because of this, patterns
of the use of SK and AK were determined.

Prior researches showed a one-way relationship among content
knowledge, whereas this study showed interdependent relationship among
knowledge. Since the teachers lack of AK and TK, there is a need to
make professional development programs that connect with actual
teaching practice. If teachers only learn advanced mathematics, they soon
forget that knowledge and this situation will be repeated. For this reason,
programs that learn about what teachers must know for teaching, how to
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teach and how to use their knowledge are needed. It is also important
for novice teachers to get a practical education which includes
interaction with other teachers, makes use of a variety of teaching
methods and materials, and allows for actual experiences.

Keyword: teacher knowledge, use of knowledge, KAT
Student number: 2012-21413
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