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2008). et 1998 12€ FAXLKEIZTH o] FIE AT £ 20021 d A F <ol
A HA GAmgo] S AAEN o, a&HE|eRe LS Y S 2 A
std ALK ES FH37] Y3l 74 e T Y dARSE & VI E A
&t IARLSHAS 20108 1.3%A 2015300 2% 2 Edsiurtes AL J3r&
AY FAAY NEAY(ZFHLEF, 2011) 02 TREAT
olf g FALS A A A Ao wt A2 1097 T FALELS FF
% de #g3 3 dd FARLF(FIE, FH4, 2007)0] AT F
g FALSE AT e FTIAES YR 3 HedA 9 E*Ur A tE 9T &%
= A7 F2 AYFHAoH (A E, 2010), AA ATFANA wAE
2 g AF7F AA S AlEE w U AZ, A8 T, A3E, He, 2005;
7&%%, WAE, 2007, 9H4 8, A el, 2005; Aw] of, £3$, 2007).
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EfAo=w 0111~Eﬂ TaY 849U AAEH —‘3—5] J«L@}"“ﬂ‘: gk Ao Hlshe] &
FHo] 7] WEel(A AT, 238Y, FEol, 2011; TR, AEAH, 0714, 2011; ©|F =,
2011), #YAE Fdetes WA= Lk S ZIE “419} o0& Aol a7dd. &,
FALSAM aAbe] AEAHL v TR (A, 2010; A 2, 2005; A& of, 1l
73], ¥hA 2, 2007; WA, o]FF, 2008), ol= L¥F FHAA WATF HAFE HAEA
He Zetok doh

WA AEA e v =9+ Shulman (1986)°] %ﬂrlﬁ%i’i}ﬂ AEEALoo gojH Y
Y t}Y &2 Pedagogical Content Knowledge (°]3}, PCK)E F43 ole) B FAELS
PCKol FE3lo] A& s O (Cochran, DeRu1ter, & King, 1993; Grossman,
1990; Hashweh, 2005; Loughran, Mulhall, & Berry, 2004; Loughran, Berry, & Mulhall,
2006; Magnusson, Krajcik, & Borko, 1999; Marks, 1990; Park, Oliver, 2008; Tamir, 1988;
Van Driel, Verloop, & de Vos, 1998), &#}o] wa} PCKY L4E 2o]7F AT Lee
(2007)= A3 A+ (Shulman, 1986; Tamir, 1988; Grossman, 1990; Magnusson et al., 1999;
Hashweh, 2005; Loughran et al., 2006; Park, 2007; Park & Oliver, 2008)2] 4 & %3
Hashweh (2005)E Al U= A AF2E0] Shulman (1986)¢] PCKE F43t7] Z, 25
AA FoA =AY AR EA A S A 4& PCKE 847} ofd nEE
EAA A7wko g PCKO #Fo] FAThL Bugth =3 Lee (2007)°] &J&tH 770
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St yetdd FEwAlel PCK 40 EFIt HEy

TR Sty olsfo] g A A& PCKO &4F 1t UoH, 6
M w&AHFE, 5719 TN FIHE, 3709 TN EHAF)E

Nl &3 = A=k
T PATh =3 1Y EHute] WES pCKY £4E 1T o4 E pCKo ##
H AdFE d7AnY Aols YA FFAHOE wFHHA, A o]Fd g A

2, w53 tak A4, Hrlo] i A4 PCKe 842 yHAT AFAEL o
THeLE0] AER B4 WHoE F5HES otH, A E Aol dBA e T
I AgE 5 Wslyt PeKY Teol ZAHolgte A& A YT (Cocharan et al., 1993;
Magnusson et al., 1999; Park & Chen, 2011).

PCKE 54 W&S ofol5o] o3| T 4 A=F 7hEA= Wl tid wAke] #4fo]
g & JdoH, o) wEe Wl A Lo yAH Ak, 2006). Uil A=
Uik S A weddo] g wAe] PCKo #EE A7t ol 113354912]”}(“'%%,
old, A3, dA3], 2009; FA3], ZAS, L&, nHE, 2010, FH 3, ol«d, &
A, AW, 2010, W3, wdL WA, 2010; A, WA, 2010, A5, 2010),
FAE FEete wAbel e A7 SARS g A4 B AGFHAD 9, 2007; =
79, 2007, 8719, AulH, HEA, 2008; HAWA, oA, 2008; FAHE, LI,
2009)ll ik A77F F2 AP oH, FALA PCKol dHE AF(elr A, 2359,
20100 Atk 2EZ of ATE AARAY $9€ Fal B2H PeKol BUL A
o] Fol Hth.

TS o] ATt T4 PCK EE-& A ¢Hst= A+ (Cochran et al., 1993; Grossman,
1990; Hashweh, 2005; Loughran et al, 2006; Magnusson et al., 1999; Marks, 1999;

includes

Orientation to
Teaching Science

which shapes which shapes

Knowledge of which shapes Knowledge of

Scie_nce Assessment
Curricula

) of Scientific
which shapes Literacy

Knowledge of
Instructional
Strategies
Knowledge of
Students'

Understanding
of Science

[O& 1] PCKY RBLA A 2 (Magnusson et al., 1999)
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Morine-Dershimer & Kent, 1999; Park & Oliver, 2008; Tamir, 1988; Veal & MaKinster,
1999)E°] PCK 24718 BAGE 7HASF 024 PCKol Wi AdA olai & A7
A Ygol BAL JHA T o] FojH T I 3 Magnusson 2](1999)8 RES (1 113} 7
o] PCK7} #talg3A ol vk A2, 8ol gk s e ofsfoll thih A4, w7 e
A, Feh &cke] Hrbol i A4 T 47k 242 YEpd F glon, o] 47kA] 247}
PCK®| Ha Al e HAtuse] AFH A2 &S F1 ok 15 JuFA
FS JgusER D 49 EA wal FH(Process), SHEZ U244 (Academic Rigor),
7+l ¥ (Didactic), 7§ H3H(Conceptual Change), &5 %54 (Activity-driven), =A<
(Discovery), ZZH E.7]4t 3}8}(Project-based Science) B T(Inquiry), SFHE BT (Guided
Inquiry) A go2 FEEHT}.

aga, #HIo AkE Park (2007)2] 22 (27 219 Zo] PCKIF 2E9] Jh&H Q)
1A, A u g e A2, H8ekge Hrho| tigk A4, 7oA A
o olgel g A4, FuFE AF wrAER o] MepE o] EAH A
goH ol NE Y&FE Fu Yt} o] RAAE 4 2450 FYI FERAA M2
YT =0 7 845 435 e AE AT AEHORE TR, 84F A9
o 43 AT TFH #2e 53 PCK LEIE AL YT Stk Park (2007)
o] 242 Magnusson £](1999)¢] Rd3 AEA S 7FAL YA N, FHHOE HEuLy
Aol B 74 w2 YA AHE Fa Aot o] ZPolA AgusHAGd e A

e s o Y e 2R

joﬁentation to Teaching Science\

Influence Influence

Includes \

—Knowledge of Assessment
h A Includes : -
Science Curriculum of Science Learning

Curricular ! Horizontal Dimensions of Methods of
Materials VEWCE\‘ Curricular Science Learning Assessing Science
Curricular to Assess Learning

Influence yIUdes Inclucles Influence

N Influence ¢

Knowledge of Students’ |, ._I Knowledge of Instructional
Understanding in Science [~ 'IStrategies for Teaching Science

m Subject-specific  Topic-specific
Learning Need Strategies Strategies

Misconceptions  pitticulties Motivation
& Interest

Knowledge of F— Includes

Representations  Activities

[O8 2] PCKS HIERZ ZE(Park, 2007)
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213} 8tk kel tig AAe] HmFA g o g st % A%k, Park &
Chen (2011)9] AFolA Ao g 47 »
A XA, a5HA g A4 Hrlo g A2 e E*au 7}% opef o
2 o] 3t

o)A Y oo ATl PCKY mdo] Ui AFrF &iE] AP ukd, FuUldAE
PCK} ##¥¥ BAL AU A7 Aok, 2006, HAE, &4, o] 8¢, 013,
HAE, 2009). ©1831(2006)> PCK e Lk wFo] o YA Adsts =4 et 93
PCKS} mAAAE FAHE MFE Alole #AE Wirg oz Yehoy, tes
PCKAl F&FE& HAE QJAES FE31 Yok HLIE £(2009)= o531 (2006) 2 3H
PCK®| 242 AAE A &A24, nFiy 9 Frke] tid A4, o] tig A
o] wHFOE PCKE EHIHOY, PCKY 8440l #AE BT 9 Fa})

A E vie} o], A AKEANA WA PCKIF ATAES] BE F5ES 1 g
o}, GA Rkl A PCK S} J&L%M 2dg AFets A7 At ofel o] AT FA
gEstE LAY Fdell A PCKY 849 AAEE BoFe 2 Adstaal, 49
Tl A Fhefgk PCKO 845 WHFHA e A2, nFHHA L, gAY olsfo of
G A2, kel @ A2 47 2 AAs AT B GA g 2 H 78w 4= 2] Fo]
47FA] 829 o FHA o] JeA B IAl S} A3 A+ (Magnusson et al., 1999;
Park, 2007; Park & Chen, 2011)°llA EF HeuF2 &S R AH 51 AAEE
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T3 PCKE W&o et FeA 7|5 stE2 WA e, wed, 2005), &2, 53, A
&, AF A4S AFst KA SLAA i aAE N EstE 459 wAE AA3A
o WAE F A, BJM}h FARED AYAAGCERE o 2% 1Al E25to 2%
9Al B st FAES ARSI AL C, DRAE FALEH £l de F 13
Uit FY F OlLOlIH Agog FAEE AR JUT I F DuAE AF7L
Az A HA YA KGARS Al 278HA HATh 489 wAES] EAFL <& 1>
I 2
<H 1> AFEN WAIEL] HHeIE E4

g5 ATLAL B A} caA} DA

Ay w o o "

el 4od) =yt 4od) iyt 300 FW 4o} Ft

iy £ 58} AE A 7748}

5 uhAbaA

o) L S i e P 2Rl
27 AE(d) 10 20 8 21

FANE AE ) 5.6 4.6 2.6 10

KGA A 5.6 1 1.6 0.1

1sd  ZFYH A4 Gk 2% A4

hikin 7|, A3 =9 e 7 ZATF 7%
2. A2 8

7b Y 2E

o]l AT FY9& 38 PCK 84 F F438t1 AN S E435te Zlo] HHo|n=, 47
o WAEY wAFYEES BESAT Ae A7V APE SA e nd Fel vy g
ZE AXsta d7Ae Heoll 283 Yo} HFo #Fsm B EE Adsigioy, I
AEo] ATFAE YAste Aol BAHA, £4 A A A7A7} vig ezt e g w4l
HHo] g F vroz ystthr) 49 ¥ =358 HH o dlss 7hy BEE WA
Atk FEHF 7|72 A7 2P E 9 g€ TRE 1€ 27ARNSH, FHS LA
Ao wet &4, 88, A=, AFHE Bofo] A4 th2A APHJL, FHATE A4
3 A aAtel] whgt Al Aol 7k AT AnAbE BE FAR TAA(18H), 3t o
34 #AE FAR AA ), A7E FAE 1924 (38d) 9] FHE st BRA
v B, 37, 5% FAE 7TAA (1), A48t - FdE FAR A2 ), SAH F=
A, B NG 55 FAE 9AANGED)Y FEE AT CuAE A= do #F 9 AT
g s FAZ 7AA(18dE)Y #%‘Q 3T plAEtO 2 DRALE SESS FAE 8
A (18d) 9] 9L shth FALSY LB AYIAAG A, BuAbe A shde 2
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= Abstract =

Characteristics and Relationships of Teachers’ PCK
Components in charge of Science Gifted Middle School Students

Sun-Kyoung Kim
Daeja middle school

Hee-jung Min
Korea National University of Education

Eun-Jung Bang
Korea National University of Education

Seoung-Hey Paik
Korea National University of Education

In this study, we analyzed the characteristics of Pedagogical Content knowledge(PCK)'s
components through actual course of teachers of science gifted students in the middle school.
For this study, four middle school science teachers of gifted students belonging to the gifted
education professional organizations in a metropolis were selected, each of them was physics,
chemistry, biology, and earth science teacher. Two of them were full-time teachers to teach
only gifted students and two were part-time teachers who had taught general students in
ordinary time and specially had taught the gifted students once a week. Qualitative data were
collected through classroom observations, interviews, and documents. As a result, some unique
characteristics of PCK's components were identified. The teachers' orientations to teaching
science were closely correlated with PCK's components. The teachers' knowledges of science
curriculum were different individually. But the decisions about type of teaching(acceleration
or enrichment) were connected with the objectives of gifted education and lesson objectives.
Also, the teachers' knowledges of science curriculum were influenced by the knowledge of
students' understanding. Teachers used different instructional strategies according to the
knowledge of science curriculum and the knowledge of students' understanding. We found
that PCK's components were so closely connected and could show the direction of relationships
among those PCK's components. We suggested teachers' PCK model which was named
"Tetrahedron Model of PCK", to explain the characteristics and relationships of PCK's components.

Key Words: Teachers of science gifted students, Pedagogical Content knowledge (PCK), Model of PCK
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