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ABSTRACT. This study aims to explore characteristics of pedagogical reasoning and action of beginning science teachers
that naturally and spontaneously occurs in a professional learning community. Three novice middle school science teachers
who majored chemistry education in A college of education, passed the examination for selecting secondary school chemistry
teachers, and had a common goal of designing 8" grade science lesson plan voluntarily created a professional learning com-
munity and had weekly meetings over a year. Main data sources included transcribed audio-recording of 11 meetings of three
science teachers in a professional learning community. Data was analyzed using Shulman’s pedagogical reasoning model that
includes comprehension, transformation, instruction, evaluation, reflection, and new comprehension to identify characteristics
and features of pedagogical reasoning in a professional learning community. Data analysis revealed that pedagogical reason-
ing in a professional learning community comprises not only preparation, representations, instructional selections, and adapta-
tion but also evaluation, reflection, and new comprehension in transformation stage. Reflection in transformation stage leads
teachers to be actively engaged in discussion and get new comprehension on each sub-component(preparation, representa-
tions, instructional selections, adaptation, and evaluation) of transformation stage.
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Figure 1. The Process of Pedagogical Reasoning and Action (Nilsson, 2009).
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Table 1. Participant information
Teacher Sex District Grade Major Teaching Experience
A Female Seoul gh Chemistry Education 1 year
B Female Seoul gt Chemistry Education 1 year
C Female Seoul gh Chemistry Education 1 year
3280 B8k kA A Hof @ B3k ma-sts A AR
2 sl BaoR AUHoR WABSTEAS T4 2 AToNE BE RAGSTEA LY IS S
SFATE. At Fhrojzbell tiet FE = Table 1014 A|AIgE BE Stal ARSI AP E S EA By 4 @ 5 =
o Lt 1-23]4] 343] o] F o] H a1, 7} B O] 1=9]+= 247t &3k
o] FojFth & AFol A= wASHEE-EA 343] el F
WABIESSH &S B uAret wetusdwrhebe] fagS AlQstkaL,
2 A ARG S A wAF Al T -8 Alsl 3UFE g 2 18] 2Y AF, B BAE Fofet 2 A4
o A(12704) FF mijF Em 250 3 HA 7w, 3] &4 7o ® F 11389 9o =& 9 WA ArE AAS
SOl Hol ek w3y AlE Bl ¢ & RS A ek AR A=A WAFES AR =Y FA= F
she RYe 7M. ARG S Al B dAlL Fa 657019031, =% A& FAI= 3270k AT =5
© WAREO] AFeA o' AASHAT A Fo] WAHES ol o] EiF2 Bt 2A17F TiRolH, F 2347 204 42%
WARSHEEE A B A A} J1beE alg-ghs A8}t O], HE FAR ZARRE HeF2 F A4 5287 o] 7| o]t}
¥ ok AR E TR0 =9 E B A Heks) sk (Table 2).
ok B3 WARSEGE-E A AARE el B stthal ddE =
75 2 A Al AR A sk 2] F e 5| o4 N
o] WA W8} W HAE 72 R E vEws = 7] 9 2 Ao M= ARG S A 2 A ITtuARE S Y
£ 7HA71= ST A o] AR 7] wAREkE A n4ohA] 222 gHAEE] 95t wAE A LY
A T FAS 2HUALRA = AP RES 55 9 AARES A HEn A 22 25 A
o|aLA} AR A| T o] iap-3kg Al A Sk AR &otol E43FA . -4, Shulman(1987)0] A<t =
AL SR WA Em o] gk oS 7HA o2 2 Wl 7|HkFig. Dot ARE d9H o= F
AL AJARRE S oY gik. Ty wARS O] ARG EE A5ttt Shulman(1987)9] w<=sh2a) 38 Rde wy}
Aol Al aLa=-Bh5 A2lQt 7 ofy ) =4 & ukAg A o] f{(Comprehension), L<=-3}<5 7| 2 (Transformation), <=
QS A SHHA WA T oA o] o o ?(Instruction), *7H(Evaluation), ¥t/d(Reflection), Aj =&
o] A2 Hojste 99 a4 2a4dS o]8fi(New Comprehension) 29| 2 ¥17g& sk, 1L
AASHA = AL, wAFEEEEA 270 Y EF & SYRE “=-o<5 A8l T ofli= =] (Preparation), 3£/J(Representation),
et et o R TS s = AASH HY =% A (Instructional Selection), 37 (Adaptation)2] 3}¢]
WA GEEA A WA ZHAFY] 1S ' = o SAZE Atk & Aol ARG S-S A oA wAE
A ARE S 7o) Aot B e Al S d YA o= AlEst o] Mo}t na-shg M-S AP stal WSk Ao of
K=, olw oY F-gA|of AAlE A= B ko] =7} 5 SHARE =ofst o B2 Wtk 27 il Fof A =]t
e det " ede fsl AET o= A Ho B2 AL wa ofs), wa-shg A, WA, MEE
A=A ok S, A id, 8t "Rt A ) w ola o] ghF ol 2HE FiL HASITH A9 Hor A
HollA AEstaL =23kt =2 Het Tt 3 HARES A A2 E43t0] I HES A st
A7t ALY A B W T ug Bl tiste] thef sHAY sk B4 BES AA ArE ZYSHAT
3k olo|t]o]E F&ol FLAF O R =95}t ES HHE A v W B4 H (constant comparison method)S A}-8-3}
WAL G REA NN IASS 247 SAWE et F o) 2L WFE EAE 4RSS of e W A% shEA T
T 5 AUS FRIAAA SolH FHUE Holvk o] AT WA SYE AR % sk Qlrkn pasE
2 E ol tiste] E2sFAL AT ol tgt v=m S FE SAstlaL, L Aol B 5] A Eofof & U
TRkt Go] HHEHH MFE A £ Ao A= 249
=S =ol7] Hall AArbg 2¢910] 55 W A A=
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Audio-recording  Plan/

Date and Transcription Reflection Topic/Unit
Teacher A: Composition of light, Reflection of light (Diffuse reflection and total internal reflec-
Plan tion), Cellular respiration and energy, Structure and function of excretory organs/Teacher B:
1 05/14 3hr 58m, Carbon cycle and global warming, Radiative equilibrium of Earth/Teacher C: Refraction of light,
72pages Reflection of light (Convex lens and concave lens)
Reflection Teacher A: Composition of light/Teacher B: Reflection of light (Convex mirror and concave mirror)
Teacher A: Reflection of light (Convex mirror), Relationship between work and energy/Teacher
Plan B: Process of cloud forming, Cloud and rainfall (Bergeron process and the collision-coalescence
3hr 32m, process), Pressure and the reasons of wind blowing/Teacher C: Light and wave, Wave (Three ele-
20527 Tpages ments of sound)/All teachers: Developing learning goals considering students’ preconceptions
Reflection Teacher A: Digestion, circulation, respiration and excretion unit lesson consolidation/Teacher B:
Carbon cycle and global warming, Cloud and rainfall
1hr 55m Teacher A: Reflection of light (Convex mirror and concave mirror), Generation and propagation
3 06/03 40pa es’ Plan of a wave, Work and power/Teacher B: Cloud and rainfall, Pressure and the reasons of wind
pag blowing, Global atmospheric circulation/Teacher C: Generation and propagation of a sound
Plan Teacher A: Work and energy/Teacher B: Structure and function of eyes/Teacher C: Water vapor
5 in the atmosphere (Relative humidity)
m’ . . . .
4 06/25 51pages Teacher A: Properties of waves, Principle of work/Teacher B: Pressure and the reasons of wind
Reflection blowing, Global atmospheric circulation/Teacher C: Radiative equilibrium of Earth /All teachers:
Student learning culture and instructional strategy
Plan Teacher A: Atmosphere and daily life/Teacher B: Properties of materials (density, solubility)/Teacher
5 0720 15}3 43m, C: Pressure and the reasons of wind blowing/All teachers: Student conduct in class and evaluation
ages
pag Reflection Teacher B: Variables and graphing
Plan Teacher B: Properties of materials (Solubility), Separation of mixtures/Teacher C: Cloud and
6 08/28 23hgr 21m, rainfall (Bergeron process and the collision-coalescence process), Pressure
ages
pag Reflection Teacher B: Properties of materials (Density, solubility)/Teacher C: Process of cloud forming
Plan Teacher A: Lesson plan for 2" semester/Teacher B: Separation of mixtures/Teacher C: Pressure
7 09/04 1hr 33m, and the reasons of wind blowing, Global atmospheric circulation, Movement of sea water
30pages Reflection Teacher A: Radiative equilibrium of Earth, Relationship between work and energy/Teacher B:
Writing of scientific claim, evidence, and reasoning
Teacher A: Global atmospheric circulation, Surface currents, Weather and daily life/Teacher B:
Plan Structure and function of skin, Stimulus and response, Structure and function of neurons, Structure
1hr 43m of nervous system/Teacher C: Separation of mixtures using differences in boiling points (Distilla-
8 1020 . . . DA
37pages tion)/All teachers: Implementation of scientific writing in class
Reflection Teacher A: Pressure and the reasons of wind blowing, Process of rainfall/Teacher B: Structure
and function of ears/All teachers: School formal examination results
Teacher A: Surface currents, Air mass and air front, Weather and daily life/Teacher B: Sensoty
Plan organs (Structure and function of tongue), Structure and function of neurons, Structure of nervous
9 10/30 i};r 22m, system, Various response/Teacher C: Separation of mixtures
ages
pag . Teacher C: Separation of mixtures using differences in boiling points (Distillation)/All teachers:
Reflection . s e . .
Models and modeling, Scientific inquiry-based instruction
Teacher A: Air mass and air front, Extratropical cyclone/Teacher B: Structure and function of
2hr 22m, Plan neurons, Structure of nervous system, Various response/Teacher C: Separation of mixtures in
10 11/06 66pages daily life, Work and energy/All teachers: Importance of instruction for scientific writing
Reflection Teacher A: Sensoty organs/Teacher B: Sensory organs and nervous system
Ihra Plan All teachers: School examination
m, - . - . 0
11 12/11 19pages Reflection Teacher A: Conditioned reflex, Hormones and homeostasis, Properties of materials (solubility),

Separation of mixtures/Teacher B: Hormones and homeostasis/Teacher C: Work and tools

2024, Vol. 68, No. 4
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Figure 2. The Process of Collaborative Pedagogical Reasoning and Action.
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Table 3. Components of collaborative pedagogical reasoning of science teachers in a professional learning community

Component-subcomponent Symbol Frequency
Comprehension C 686
Preparation T(P) 618
Representation T(Rp) 582
Instructional Selection T(S) 1732
Adaptation T(A) 776
Evaluation T(E) 195
Comprehension Tr(C) 53
Preparation Tr(P) 111
. Representation Tr(Rp) 93
. Reflection . .
Transformation Instructional Selection Tr(S) 328
Adaptation Tr(A) 553
Evaluation Tr(E) 50
Comprehension Tnc(C) 47
Preparation Tnc(P) 32
New Comprehension Represe.ntation . Tnc(Rp) 22
Instructional Selection Tnc(S) 55
Adaptation Tnc(A) 28
Evaluation Tnc(E) 5
Comprehension R(C) 29
Preparation R(P) 101
. Representation R(Rp) 138
Reflection . .
Instructional Selection R(S) 497
Adaptation R(A) 663
Evaluation R(E) 93
Comprehension NC(C) 17
Preparation NC(P) 10
New Comprehension Represe.ntation . NC(Rp) 20
Instructional Selection NC(S) 60
Adaptation NC(A) 23
Evaluation NC(E) 9
2 22 oI, iSOl Lal7lof LMt B -3t A8 w94 W (Reflection in Transformation)

2= H7t 2t FFE Rt A

BWAL: O3A|. 2H

e

2 x5l HNS shFEE
72 2YO|Lt 4
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71933, wi} o]sf 293] =0 & et TH(Table 3). 4~
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A
EN

X
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o A WS 9] Al SK(structuring and segmenting) !
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010} Sh=0l, 7| OfSeEtH| 022 A Zote. HF

S0l B2 el JHEE 7IEX|L7E K 2ol
CHAl =S STt o7|8 o & A Zote.

Tr(P), Tr(A)

AAL Of7| Bt REA|, Of7| Bt REA|ZL E|OjOF & A 2ol
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ek WA S skt ALARE o] & v e R A4l
ol vzt oz st YH7ES o= A ok
s3] BAlS Zhal 9] HH =R AS T = i
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CmAf: M7t Ak Holl= 72| o] AES AL E1 U T(P), T(S), T(Rp)
Ao, (068 03Y WAtSEESH 2¢)

Tr(S)

BuAh M= M=, XMz 27 & oS Btol w7t Ect Tr(E)S nAE G4 ALSC] @Yo w3}
= Mzl Ao, Junt 1R goll 2 A H A" stz Foll ol Holl 33t P ollA AHEIE B
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