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Abstract This study investigated how collaborative reflection between novice secondary science teachers
promoted the development of teaching professionalism. We intentionally selected research participants
who shared sufficient rapport. Data were collected by videotaping the classes taught by participants,
pre-talk, post-interviews and nine collaborative reflection processes. All data were transcribed and
analyzed. Results indicated that all three teachers showed changes in teaching practice. Minyoung’s
practice involved a teacher-led lecture, but through collaborative reflection, she could create a learning
environment to enhance students’ power and ownership in her class. Emphasizing academic rigor, Soyoung
used to teach content outside the scope of the curriculum, but through collaborative reflection, she became
more considerate of students’ understanding. Finally, in Jiyeon’s classes inquiry activities and theoretical
explanations were separated from each other. However, she repeated her efforts to improve her class
after collaborative reflection, allowing students to construct explanations through activities. In this study,
three factors that promoted the development of teachers’ pedagogical content knowledge through
collaborative reflection were identified. First, the different teaching orientations of the three teachers who
participated in this study, promoted sharing of opinions through collaborative reflection. Second, reflection
based on teaching practice enabled practical feedback on the class, which enhanced the development
of teachers’ pedagogical content knowledge. Third, the equal status and formation of rapport between
the three teachers created an environment for productive reflection. These results suggest that future
teacher education programs should target communities that can promote collaborative reflection based
on teachers’ teaching practice.
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HARE T80 528 ARk el azon] ok WAl
AEA RS 95t thekst w=go] o]ojx|31 QItiDufour, 2004;
Hord, & Sommers, 2008; Kim, 2013; van Driel et al., 2001). Z15=0]|
M S| 4:900] 18 20| 71 Sialo] B aol7]ol 2o
= WAL ¢ Aol thet o] oML {ItkCho, & Youn,
2009; Park et al., 2019; Son, 2005). WALS] 424 AEAS ulels}]
U FaF AEH =P e BEEW U AL PCK
(pedagogical content knowledge) ©|tHGess-Newsome, & Lederman,
1993; Lim, 2003; Magnusson et al, 1999; Shulman, 1986).
Shulman(1986)-2 E4 wa} W8-S afzo g 7122]7] ¢Jsl| aA}
7} ghofol 8 HEA A4 0w mat A|AlT mget A|4e] EtEl
Fehel 2419 PCKS AMSHEOH, 958 PCK7} iAke] 4¢fo]
A9l Qe Pk 2 g A7) HEFTGrossman,
1990; Magnusson et al., 1999; Shulman, 1986). WAF2] PCK= AlA|

B4 AR AL B WEEE A4 Ao, w4 Aol

* 3 =B ANIZO| 20208HE AR} SHSleRel M Felstae.
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2 PCK9] 712 o]ojA= AL olyw(Go et al., 2009; Nam et
al., 2010), A wdagol it A wAete] A5 2-(Go et dl,
2009; Hudson et al., 2005; Huling-Austin, 1992)°]|1} <= 730
gt ¥H4(Go, & Nam, 2013; Han ef al., 2009; Korthagen et al.,
2001), S4x(Clermont et al., 1993) 52 Edlj4 A=t HE|
tKPark et al., 2019).
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I e, @] fEFoly AEu, A4 59 FER o] FofAl=
A4 7N =2 73(Borko, 2004; Garet ef al., 2001)0] WARE2]
27 I A BRI olubiz ARl BAS] Hhel &kl
Lfe AlFshA Zetthe Aol AlsiAl Al71 %Al eHHord,
1997, McLaughlin, & Talbert, 2006). $FH TS -Lo]| 4] WALS] 4=
o A NS fleliA= Aol AR aale] HE At
(Buschor, & Kamm, 2015; Jarvis et al., 2014; Korthagen et al., 2001;
Postholm, 2008). =% Aol AA|A o2 =95 7)Askar HskA|
7171 flelixls Al Az 218 4 39S Adskar 7k
= Azho] FEolrtt £ 3cH(Korthagen, 1999; Schon, 1983; van
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TAR: @S] RS Ba AHY A4S US4 glo
(Schén, 1983), wjaba] WARR] AEA] BIEES. S WARS o] RJAl
of 4= Alsjo] ) AAH 0 WA 7182 Agekal o2 Lk
sja 4 Gl ABlE B AASHE Ao FasiTHCar, &
Kemmis, 1986; Grimmett et al., 1990; Zeichner, 1981).

WAL 7HR19) whgA Aol AEA Aol Faskz shANL wAk
O] 7%l FEHtemE ¢ THAE I3t A e andew
Ndsh= d *HA7E ek ool Wek(Park, 2006). thAl &= WA
S| ARRIA TR SoflA AR g S SRkl
o7 WHdshs Heto] FAA o= AIjbE| Al QIeHKim er al., 2013;
Lee, 2013; McLaughlin, & Talbert, 2006). Cha er al.(2015)°] ©t==H
WARSO] B A4S 7HAAL QlHaL stEfEke o] At 71=AA
L #E5HA] Sohe B9 B AoR ATA QLo (Lee, & Kwak,
2011), wEha] wAREO] 7E=A)7] fle Bast A4ls 555171 Sl
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A o] asdoleks W A+ difso] Halwa Stk
(Akerson et al., 2007; Lin et al., 2013; Louis et al., 1996).
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Azo] 5:90o] dieAE vl T 5% Eali olo] uie g
2 Bhz A7 W) o] AAbAel Weld AES 9% moS
A&Ys7] o]-& A7) Wrl(Eshchar-Netz, & Vedder-Weiss, 2021;
Finkelstein et al., 2019; Koellner et al., 2007; Vedder-Weiss et al.,
2019). W= F Sh5ollH= FuAt ZA1ol thsf oj=u
= ARssltete 29 WAPE 282 219 S HlEokEar Hhy
Sh= 71315 2] Y 7ol BiskE7] oyt ot daie B
31531 QIth(Park et al., 2011; Park et al., 2015). T3k WALS] PCKE
A7 9Igt e, WEd, A9 5 2ol ws Hwrht ohe
HARSO] o] W F2] wARSOA AEAR Ees = FH B
7ot 1At B ARl B AU A71H0R Ags)
+= A74Aydin et al., 2015; Brown et al., 2013; Go, & Nam, 2013;
Joung, & Kang, 2011; Nilsson, 2008; Noh et al., 2012; van Driel
et al., 2002)= WARS2] PCK Ao Z=Fo] wHXJuk, Qlgja} Ak
S AAAQl oA A= Qs S wAF Mg el #8517
of oglgo] glom, Kk @A o|ar AHAQ] Wetof o] thefgt
o] atEths A Ayfe HaEa Qlck(Park, 2017).
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EbAolA el POK S| et et Aok # o] el
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Table 1. Background of teachers participating in the study
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Table 2. Schedule of collaborative reflection progress
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Table 3. Initial science teaching orientation of teachers

I

~ M

THasw agsieon] PeKe} 4 2o
ol Aelteiet. o) B8 7k mare] Wajox
7} ERfupeA] B4 7 AR 40A] LA} Rl
aoick. ol olF FgkstaL ulaL - BAlsto] wAjel
go sRlslglon], 2 AToAL PCKO] 7t T4 o]
o] g o] EtEo] 4] Al B FHEL AL
P RI-ERER L LIS ERCISRESIIS e LA EEIE
Ay ol sels Wt Holdl WAL Beld A ge A9
wA] A3 <gfsh meeol B X403} sAge] aet sheol Bt
Ay ol dit olslrt ZolA|wA, ol2idt AEX|AIS o
Aol WISHE 1Ql A9l o] A WDS Ml Aom HA
st

Fhe, B QAT A7} AT HolRm Hofslelrlel A7l
Zht sido] 0T FRS 714 4 Ak weby Aol Fk
2l o] AHUE ofxE Haseka A7 Ajo] digt A=Al g
G o)) 9ol BelH A4 Tt 4o A3 A, A o
i), A WY 5 TRt Aeg sxlstel £4lo 2asier
EG, A7} AT U] deas Tsts A7) 1919t de)
skt golmale] o1 Fa) A7) olsjol g HeHS Wash
gov, wetas AEsle] HES woT.

e
O
rlo
[I
i

i)
o
o,

- I

C

2

_Q_’_,
& =0

> T
nd
=

n:iJ

)
e

_(
@ % Ar e §

R R
EO s

N

oz
ol
=

. o< Zdp A

rr
10

1. M Ao £ ARy tHalel PCK e

Held A B9 AR 59 ARY W] o|RojREAS
Sopz] g8 Al TAS] S ABS Tek e A FHO2
AR Ay e, ot e AR TSR hRAE A} o]
gt WAl x|AlaF Al 0 2 A Ol x| m(Friedrichsen, & Dana, 2005),
ol AR WAL AR FaASHE W A5 Hjold
5= Q1AL 1o wE 4] BES ofdfiste o =0l Frh(Bae, &
Kim, 2010). w2 & Az Al ZAe] Tt e Ak slelel
ofo] W A WA 49 Ak PCK Weke solsksct

WG W FE Sgeld S BE B4 2YoR

A} 3} }lof| et Ald/7EA 2 z7] % A9 Zxst E4 z7] ek ua AT
el SHIEA A 45E 4o AR 2455 Yor17] 9% A AES ol 8sto] 29 Bt & AR NSt
b 5 S8 AL FoAF 9] HEs7 e = 4 (Conceptual Change)
o SN WS AEsiA Adstar gt AR AEE o]8oto] I3} S A st 3 s A AA4

° olFjAT= A TAAIF A olEiAZI7] Bl B AL E HX8He B ARoR Y5 =Y (Academic Rigor)
)] U 4, AL 3L Qe B abAll Y ARE ol8ste] B FHE S 4 Sl S SAHCE Y adF =

© s 5o AL FNF z13y (Activity-driven)

80



Development of Pedagogical Content Knowledge of Novice Secondary Science Teachers through Collaborative Reflection

aleha

ol
R

bele.

AofaiM ofS0| 2251 2HS0{0 5k, A7t BIIAS ZH BA “of
s} PR (IES) She A 23240l 23t

AZIBICH TO[oF, (F2H SAIZO! A2 5hn 49
ofst SiLio] AEafzIOfRT %A RS B0 BTk A4Zta, I2iAd
OHSO| 11 XIAIS HOLSOL= A OfLf2}
Yorle 7 HT 295k, I HBE 4 Y 522 TRl A =

S50 42hE ol

o Koo
]

04

o 1@
o
Jo
2
it

(M o7 Lpey| &

47 o AobAZE )2 A o) obAle) AESe ofE

Y. F7|E 21 Hoj| S U F2UA 42 20| & fR| ok=
Ch~ OZ. 2|5 THO0|3, H[0|30f O|ofM 7| LI, BIMLEMA|
Al LIRESUCE BIALAR|E O 72 £0| 2 QF oLt Z2i0f
St~ (E2) 022 ts BIrs & 20 FA0=.

[42HA] HEZEO| Y Y ]

SIS0l Egoll Hofsto] ARnte] vlfE TS AR o]

ol AH419) ulE IS ushe 59 718 FolXA) gk

SIS o= gislrks SAE Helv: O3, ‘v vinE T
[e)

7h SARS) BA| Q1AL m4 ARt 4] Alae] B
vloge] 529 AR WEhE AAl0] 4:¢lo] Tt BAIS QAsHA
AptEIQlT). RS] HEUS AXBIS T Fge Lol vl
58314 Zahglont Ap410] 4] Aol LR TAHSL sh

B2 olgale] B2 WAL YAIZOE SEme bl AskEE

gL ulE o] gk ALY Seol thet 2L QAT
9I9ick oIS Sol 274 B AL Sl ot wlfE
YhSo] WEsk] Shglort of Hlg BEo] AU AERA] Wak

AU Tk olgo] A|7|=%Ek Table 4)

HGE AERAT A2 Aol it 1ol Ylofof SHIEo]
ATh oJIR=A) BHe1g 4= Slizr] ofefet 3y glo] Ths g
2 b Aol Bigo] Brl] el SIS of3) olng Sl
sela 4+ gk TlSo] AXHgieh T VgL o] HEwe
uhE g5 ok AA0) $9S FFEHE B we of
of chal Aleto] SPe] Tl F mEsH EdEo] olsIES B+
5 & 4 GloiEl oAlel BB S o2 S th] ol At

o
%
_0|L

0 K
|

| el
ot

&
p

BGE o]F 4-85k3 MYSH: B Berk ol da AgE
Folshz o718 AAshA Hee s o] i ulg7} Hk
o8 Wee|T Wk 5 A Eek oleie TeH A ol

o MY OE TEMS AT s vk GEX] YA, 2

% AFIoA Ut TR XS ol8alo] o8 Alat
sjEuisiA) HleA 851 EAALS L) H191eS Sels

—l>lﬂ%§552n
04

wh e 24 2 oY aeideRe] bk o
G2 Aprlel =%dof disf e o g5 Aot 28e 7=

Table 4. Discussion of Minyoung’s class during the 2nd collaborative reflection

WAk

a3}

Aol 2 e Al olfo] Sk 71 4u old of5o] o] AEReln Qg Aold ul§E & 272 ohul 1 Aoler QI Ao] ulg Ak
A megle Aok A of Hl§E ABeks Wao] o AN AZelAE ok o] Helst Holof U] Hlfw o] JEEES SH= o9}
Qo] Bl A olA AT L7k 2elE W U7t olA] A ool ofslet A7k ol519] Mg & AU ek o] EHlo]

. OVRE o] BEL U] ofSo] A AEs o Basjo 5447 ehe A $e v fSS PukdiEe) oln| g 4 At Wolop
g 7 o7k U wed 2 gl o5 4] ke Muolehs 1glo] B Aok ozt o) FXw 2yt olgiA whahwal SjX|x QR

Alds S5 AejolA of Wit QA o] 2 oF Bk I3 ek 7 Qo U Agoleh ol

% "oizd 2 2.
ue %

=
A ) T ol ojSo] ofs|E & A7k
v ok,
A AL HGE o A7k sk Azl Eglel
49 Wt HY v M Lrolo A
vl

ot (25) Ye Jeid O vRE sEA S BRIAAIAE? o ol sk Ql A7) ke ool Ee vt HA WikEd..

81



Shin & Kim
SHAIZE QISItE 1y 5= wAbEo] gt eAje] EAJof of ol Mg AR 24S et shY S tigk SH7EA|
3 I|SuS TSN WS Sl e 4] 2H BT T 5 AT ole] ZH] YIS FA Mef 4 A H
= S8tk dlE E0] 62k YoM WI9S ot 2l 52 o] &5 7hs/dS thAl QIAISHAl E ]l

)

2 BUH T AT Uteo] 7 S k2 ofe} TAle] ARS  th BE 49 BE 2 4% 59 Wk % AR AR
AAlste] 441 Atk WL Selo] e s o] Aa1e] Sjol thet @A Al olol Bl B2 o] o
AH) gk Abol et U1 A Wol=R Akl g BE AR WA N9 Aelad] FRO 49 A4 4:¢iw
Aol 2 wko] WAS HaskgirkTable 5). HEE 4 g, FREe] ATYY ASHS TAZ FH
T HRA AHO BR IASS BE Al I 2 Bl BAE0E BRIE 4 Uik ol Sol, 299 £4 w9

S
Q1 SlEue AFsteA BEe] 7S Algstach thl Soe %

=
Qi

ol FolFE =) o] FAA dE BPe Al 29 o

d
ok HEZ AU Sl SAYSo] S5 ofsT 4 G Aolet e WHOE UelumA 2 Aol o] BAIHE S Az
L woue Agsich Je WGS o2 viE 285k Rek =S AaEc) ofu) UL shySe] AFHoE A4t cigst
9o 3 ofo| S ofAE B4 4942 S EA ekt & BAS He] AXE B4k ISR AHilo] AZE 4:gle]
ERsh] SPAYSel dhet FIee B B B4 gl ot R $RE 4 Uk BEYS SISk Table 6),

© AAIZFE ESgick olo] 3] Ae sPEEe] ATAQ B Eok, SPY B FHOR S AW A0 Selola] BE
2 Holi o4 ‘ol TE B4 49 9] oA S BE o] AIAHOR Holshs BHE WA WYL HSo| BE
o] A2 Sof Awsidrk ool H3l Bl o AW F,  F4 el %A 85| ol LT Yol 4 ke
GHoIL] 2U F7), TF AW SE 5 S0 ofelgS LS EUiE £83 5 oA Hgich Telx Aele] 4] Awe BEsH
SRS PAAOE ANSEL, BY T2 olgsto] SgSe] 2hE A SIS HolE SASH: cloRl w4z sk Aol
23] Uirolmeln] F43) AIZE AR ASlok ok B SIS RIAIQ BeeRe AEshuA el tie XA 4152
o ofalE HHT 4 ol WAHS ANSATE olefat EAE 4 ik olelt S B WL 71E) AU g ]

Table 5. Discussion of Minyoung’s class during the 3rd collaborative reflection
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Table 6. Discussion of Soyoung’s class during the 3rd collaborative reflection

WAJ Esd)

29 Y& S0l Ik oA WA H7 ZAI7E el Wk A WA ol oS3t A7 siEea giglel B 7S Y S
of EgtAok IA (T Wellde) Wk ABAIE &0k 19 o]HA & o] ®7} EAloR 29e #7h EAloR oA siA stuzt 2 =a
of4lsiol. ofIE TAS ofFo] ANSHE AT Ut AASH: 7 chEgel A A & okIsid 2 2ok

Bl U 2o A LR e Al 7B Al S ok AZRle] Uis 2] ofSo] she e £31 1 MR etk Ajzigel. stekd wieia,
WHA WA 712] 8.~ 2fal shE |7k 2A WrEEkaL A of oS0l ol BiZHER ofi7]E sfal oA BiEHIR stertuh Ue IFA
Lo,

a9 o 2 Wk A& ¥k A 27 Heol. ANE ke ofEol & %lol. 2l o Bk AY ok Wt 12,38 Fol. thE ¢k siA. 2l AXME
U7 oS seekL b BAQIR] 8 Boluzk 24| A U7k W A ulkEt A Zok.

w19 o] TEA L ] SR ol b T A 7R e ANSREA] i) gheka sk ok 93]e] A wrtshA) L) Ll sk

h BRS.
Auch FAA AR F o) ofSo] WA o AR A4S & w9 Ak Az TeiUzt 9 shIsk Aghrks ol tl w7t
BAA? St whRehE A2k 4 9l A ZobAl Al ZH ANSIEE A b ghorehal W, AV AIZHE FE) ek A e
A o} ofgA om ofSol 414 olsS WS APehs AL ol Lhe Bt U A% UR BskA itk Yk T3 A4S Bel

82



Development of Pedagogical Content Knowledge of Novice Secondary Science Teachers through Collaborative Reflection

Table 7. Discussion of Jiyeon’s class during the 3rd collaborative reflection
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Table 8. Discussion of Soyoung’s class during the 2nd collaborative reflection
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Table 9. Soyoung’s ‘chromosome and gene’ class scene
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Table 10. Discussion of Soyoung’s class during the 2nd collaborative reflection
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Table 11. Discussion of Soyoung’s lesson plan during the 2nd collaborative reflection

&l
~
==

=13

o}

of of

%o}

Bt b2 b
of

o ohfoltk T Uhe o @l 2 Hef Aol
o o 1A
v S ofupel 1 mgakg A3 Z1Ee] ARle] SAIo)nt Telste] A
wol
stk R4 @A) Sl T BAE Aleo] B o o F2
Aol shyl s 4 ohoR
I
49 of Y

of T U st A glol. o AMEEA ojgA Awsiof ol

a2 (52 of =A mulolok. olpel wA chE Al wele

oAl mapAfoll DNA 7Het 7kA] A8l o= AF? 247k 1 a7 Aol AAs] wek

% alrtelzly IAAE? 9] ool GAAPE WA LPAAE AAA
< 31 ofahZ 3 3. e OFAE U7k AP o ANERACIA ST Al GUAL GRAHE WISHA 9 o] Hko] Lhririof
197 3141 o2 Ulofok Jitk. 1A B41el 3 ZobA,

- Ae AZE ofiEl. El a2 A ARAIS] wet QlaL of T oy M RE sfof sy wlofok A AZF go] Zejr|eal

Aoz drgsit Huy AAA|9) gl T& & 2ol oFo]
ARz Folet o]2 sl PSS AL} A FE
Sjofut 7} £ho) S 22 AAAR] B ofsfishA] Skl A
ARt 2k eA|] S0t ASshe IS 3ok 292 g A
of =% ol §l3l7] wizel ePEe] o2 flsle ey olsid
= o] ik AR A|4o] FESIlal wEkA FRE0] A%
SEEl dis) 2d& Algstoie ol vtz 85k A83l=
A 9k = Qi 7, S AT ApAI9 e ARRE ulY S
A ST AEaaAY Eefeh g2 A2 EEe) ARt
2 B4 Had fF= Y= 22 A4l disf 1l =
I 22 ol FAlol ABE7] el g2 AALTA 219
U RG] eAS vlasiitk o2t e SOl Y wA
7F s 228k Aol et sHEe] S-S 7L olsfishe
wol g = Q== olsfsiirk
2 S5] HMEE S0 SAME S T, Of L7t oA MM
A E28 A ol Ak OS2 O O FZCh= 7 ¢ 28 2|

JZ OfS0| = 2= 2 U0, ofS0| T2 LR|2 Aifs 22=
HE. F7F LIS o SE5 o] AR 2Y| ol LgE| 2EskE 2
E31 0t L7L o] 222 ¢t HOFHAM 0fS0| 0] 25 ==L I
42t TO| M LhE0]| 7123 M= 230 oA 2=kE 1 1 T30
CEIZE SHORA| 2hs d2ts U1, (32 W 2017 H 2ol &5
SREOR 22iM 23] Li= Of LiP7L 2S£ HiE Rk Ytk
AZIS WO| 0L, (B2 ALt HelHIME Ml O 49 JfEol2t
10 5H0F SiLf? LT oM HAHS= o & A 20| ciist 2=
OlLt ‘stz 727 21 FOo{0F & 2 20t B
A=RER S
29 we AR o s 2Rl o] He SRt 53
419l 55 A oRlt: thde =8
] 3

%7 Zwlo] ofs) W, = <Ffat W4T

e i
lo

P

|
-

2 Tejshes mag Rl ol
ois 5:¢] ThES 223 1 WRIRS Hlofh selq ZAsH=
AL Qleleha oAl BHEe] olalet 4 Gl SES TelshA
WL 4] oljet A sk B B Kot
030] “wpa mETFA] Tt A4 3 sPle] T} kol Tk 4|

~

1°

N\

Ho| 2] ofsfi7} dofRaL = AaJollA ] etk YRt

of 44 AR o] oFojzirk ¥ 4 gl

B
of

2 OfS0| 0| of O 7HdS Mgl J2Z Ofsliste A Y&
HA| k2 A 2Ot (S=) Al RS aiiM ofSEtE| 2 HSE AR
CS0l| RIo| RS F O Of~ 0| OEH| O]F LA
Ste 2 23 H g2 P2 = AR ST HAO. LT OS2 &
A= SE0{51 1 AIAS| 30| HF Ofe). +22 A1, eHLF
A2 Ch 2] A= 2R gLl () 26 22 2ol =A
B ofZh SIS 22 70| =l of |t HIFoRk=s 2

— (=]
Z O[ali5t1 oS 2Esh= Al f2lel ZARUG|. nI2k-ol| 2{HH<|

o r¥
Sy

i
Ol

r2

TR

_I

rir
Y r

0

o O
N
4o
ol
(@)
on
~
m
rr
N
%_‘
N
+
Hu
m
rr
N
G2

72+ B2 3

ol

o
i

N
o2
Iy
oL
£l
4
>
o
=
ot
H
Lok
=
nig
X
i
J {
et
X

o o
o

r
i
rir
pasy
o,
ol
fo
P‘L
i
035 ook
N
=)
)
B>
of
rlo
4
jin’s
ftlo
N
i
ek
El
4
B

rr
j>
FIN
1o
i 5%

o
o
>
pe)
2

8!

f
(o]
y i
o
)
i)
St
N
i
N
N
M=)
%0
0
i)

o
S~
aff
rlo
_1011
o=
1o g
2 ox M
o v M
%
filo
Rl
)
ol
e
D)
e
_?L
El
S~
el

=)
boedorle
o = B
¥ 12 1o go

=

[e}

5

ol

o

rr

o

ool

filo

T

o

.=

o

ol

\=§
S

2y
2

rJ
r
it >
R e
[e]
5
i
=)
rir
o
£
j>
N
1o
=
jaim
H1
o
=)

=
H
=
o

4o o
F1

U= Park et al(2015)2] A AT} U2)g)

U Aol Y= ' wAF vlgo] wshs
AR 1 o5 U8ol digh 2AS Alsskls
Aol Sl 7S 25 Agefof gtk ukE &

=
23 A $9S ST ek UL PSR B Y

24 on
>,
10
\
2
P
w B ox
PR3
flo N
SIEN
BERET

i}



Development of Pedagogical Content Knowledge of Novice Secondary Science Teachers through Collaborative Reflection

0| ofaflelR] Johe B HEStHA ARAL =¢of gk ZAlE ZSO0M U7t Yoh= AlZE2 B 5:20fM 102 H=5iof oF AT Zo[of
QIAIE} 2= 9Jol Tl FEA ARto|A] WY 2223t SHYSo| o] 2 712241 J4E, & olof Sh= 7 OfH WHe=E MBS 517! oA
S AN e, S A = Sl el =olehuA wsay 2 2 Ol 71l S BiCL, Hikeo] H0] ok 0] IS Sof
T SIEO] olx] 28 Trelsto] 22019 2ASok & LaAS L 2t} ORE oS0l BE3H 2 0] 'Yo2in Y w2, (329
_ _ - OfEH 51H 422 s & &= UAS7h £ & 12ske X 21, ()
@k ofe 2 Fo Mo ISESAl S8 5 5y 15 o) i) & Aoigon 22T, ool sion 27 A
f‘j@ Kim, & Choi@019)2} el ] apefell A3 722t 3|, 0j0IS2 AM2IEPH BHe 2 W AL 2 ZHO}
W Ulgol EZ3tEo] o] 2 AP A2 S T st (AR O Lieo| Z]
717F A eskew, w= wARET ¥ EQe = S Tide
AL o8 THOE T e Akl ddshe Aol His) SPAIS0] AlAdt HEolatr 24 AZslEE X6k o) 284S
Atre A HSdeks A Adfel dARIT ol s 4 =7 tjoFet s SHEES AJESihs EAS 2)dlo] FE 2% 1
Aol F53 2 WAL #%‘% A o, A9 Y Hde 2 xRS Aya Qe LERiTh 3 XPA] AR TATHAP 29
AR o AlEs AEY ERS ARk Aol 4Rt A2 ¥ o 858 Agsls WA XA SR S 85 A %
T A ol el =22 asIglck A9 sPEelA el w& 4
ER AGL A SO 2 A S AW T2 BH= Aol Holo] 9Ll gk HRS YAEr &, SIS0 A4
Y A4 S HlwsHEA, WA e Aske ®HAl 3} tho] 52 AAluke] 7|20 8 Hasnis sk o AslslgtTable
wet SPgEo] 2L FaL ofsfshs o] Eeitke Ae ddAlst 12)
A =Rlk ol S8l S 22D uf ai A oA Fadt Hez A2 7oA BHYS0] 98] BO JAJEe 9 AES A
WY g WA AL ol SAACE HES 5 s Y nho] 7|z 08 Hes)ny Burhy e ;wwq]% B3|
& APtk 2SS &5 = USITk oo wt &) 2ut The o) ﬁ%oﬂiﬂ SEo A 14 7RsAo] 9tk o] Ao A
Y AR wFIYolA tha Blojuba] sPEE0] olafslr] of¢ ot} TEjul, BRET} s 2] B3t AR 2at 7RsAo] AA|
Sh= Fatol =] gyt FeA A mele 3YshiA of g]9leo e x]oq ° o] wEHIS Hlg Z2831x] Bl 7|2 Ay
o] Ao} sl5ol wet A AP} ake} wsIpofl At |4 0] Zlo] 2=0le Aaiatint. 13HA] 229joflA] SHIS0] AT o s Holate]
AAA WS H19] oAl sHE0] olaidt 4= Sl el Hish CloRst a2 sl o), 2|9e S-S o|2 Auy} dAsA] B3}
st S AT 4= A = Y9 dke) sG] wet T BHES nl H] ZoE Yolrha] mAF REE AJEo] JLAkA o
A4 PCKO| M 84 FollAf AA| 1 5 7ol 7Hd &3t o5l x| AL sl Egg Holt) = TEd} o]2 WS Hajs)
© Zl(Lee, 20092 e ), s 22 = A FRol U= o oz sl A2 Wt
TR AL B EFE ERl AAT 0S st sPEE9| vt
o= WHshe g2 s9] et st At A4S HEA = 2) ¥EF AL 5 PCK I
bl 53] ataYe & 4 Yok
7h wARS] A Q1A sHAeAl Sju] Yl olw?
ok A St F s 2y 4 EH 2 2|ole. 22012 Algyslul A W2z oA AAElY wTme
o 9 =g w2 Ang L] ol et BAlE l4at 4 gk A9
‘o] gHgo] A sPYEOIA izt UGS L SRS A7l
) 8% F= 3¢ A 27 4 A A Bl e A1) Al o] AAER] Kt Hof tist o4l
< BHIGICE ofoll sl Al wAks AEe] A AHA 9] B4
AP O We7lellA (e 22 o 7Y FasH| defele BRE I AASL H3Eet AAEEE I E%-S JiAsHIT
e Tl ek Aol tefl AAS wAre] i Haslsial (Table 13).
SPYEC] A Folste AREe Bl Aol Fash thRt 3y g AAS] A F3krh TR sl FAl =JshEA Al
t5S 283t Hekglck WARE AEo] f71H R AZE dA GAR AR UsS
A 4 ek ehs 359 H5xE ot & ofefgt s 2t
A|H: OfS0| 2lofsh= A0| Sl 42, 12|10 457 £

Table 12. Discussion of Jiyeon’s lesson plan during the 1st collaborative reflection

A )
Ad W7t Ag Azeke A slUTERE ofl? 52y o] Ayt EO]‘— AN 22 AAE? ohETH ¢ o5 2 55 FAIt=E Hhe Ath
shulA RS WAL Aok ful B AT A W ol 1% Wk e
<z
9 B A e HA Qs A 22, Bl A7y EReiE s o 149, e gl e A ol e A o olFA B 9AE
Z 2971 WE A 2ol oA s W} oJu] QA ofFe] AT S WA Bolz U LW £F 15 UHRel 8 A7) g
A FollA.

87



Shin & Kim

Table 13. Discussion of Jiyeon’s class during the 3rd collaborative reflection
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