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The purpose of this study is to explore how a high school science teacher (Teacher E) shifted her
understanding and facilitation of scientific modeling through participation in a professional learning
community (PLC) for over a year. Based on socially situated theory of learning, I focused on examining
Teacher E’s frames about scientific modeling from her social interactions. Teacher E participated in her
school-based PLC over a year and collaborated with other science teachers, coaches, and researchers
to improve science instruction. I qualitatively explored her participation in 6 full-day professional learning

Keywords: opportunities—Studios—where the PLC members collectively planned, implemented, and debriefed
scientific modeling, frame, modeling-based lessons. Especially, I focused on two Studios (Studio 2, 6) where Teacher E became
professional learning community, the host teacher and implemented the lessons. I also examined her classroom teaching in those Studios.
teacher learning To understand how the PLC inquiry affected the shifts observed in Teacher E’s understanding and practice,

I explored how the inquiry evolved over the 6 Studios. Findings suggest that in Studio 2, Teacher E
viewed students’ role in scientific modeling as to fill out the worksheet with “correct” answers. Meanwhile,
in Studio 6, she focused on helping students collaborate to construct explanatory models of phenomena
using evidence. The PLC inquiry, focused on supporting students’ construction of evidence-based
explanations and collaboration in scientific modeling, seemed to promote the shifts observed in Teacher
E’s understanding and facilitation of scientific modeling. These findings can inform educational researchers and
practitioners who aim to promote teachers’ professional learning to support students’ epistemic practices.
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Table 1. The dates and host teachers of the 6 Studios and the phenomena that students tried to explain through scientific

modeling in the Studios

ARHe 33t (24

R EN

1 (2013.11.06.) A TA} o EZEmols olBA thorst WA 7;%7}"

2 (2013.12.05)) E mAp . i’j“ﬂoﬂj}?«l Fol| A a[gto] Woldk 4= Q=712 FollA] AW Ak AGA Al A
n

3 (2014.03.25.) M LA o O] Aoff 7oA ojH UEo] dojuhn] EME2 ojBA FAE =T

4 (2014.04.24.) A WA} c AiEY 7IFe 9 E2 fE Y T B4 AxAYY ] BER

5 (2014.10.13.) A [A}F o FH ZEWI A LS dod £ Sle AXE oFA HAT 5 Sl

6 (2015.02.10.) E 3P o o) o] ARMES SRl o # Zdp

31



Shim

A 28 2& F3 250 HEE FHSI: Y SR
=]

A spEe] S WSk EEsks A7h ZHAich

7 A8 53

1d 3749 B9k A1 624 AR LofA ol Folxl § ATl A
5 ARSI WA o] HH.Q. STi(eF BARDE S A
A= & Adshe wakel SHS 1 o foldl AA) S,
24k ZHQL F Aol i vl ZivEhE ol Sl
Bz 7iEheg S HY AT a0 AArge] H9E itk
B ARG e AYE wARSEA B AkEE(EAH, B2 Y
A, = A B, WA =) AR=s, 22a shEe] Feky wdks
FRE AP AE S v L 7HE2 Studio Codesh= v
& 39 ZRIPS Tl FPE 5 S A AR, o] B
E A7} e Sl A9 281310} 631AtoA] o] 2ozl
WARSEA oA B A AFEEE(OF 16A17D2 2 A 9L
o AAkols Hofrkse] wek Aol 715E gl

oje} tjEo] E WARS 3T S 1ul 33} WARSY| WARSEA|
zhof oo} st waksgAl Hol Fasel tiek Qe At
7] flsted, 22pe|e] WS QIETF ool o] F E Aol
9 221 <l & 9] At AR A% E wAlek] A
HA QIEIFR= E aARe] s et sPyse) apebs Asks A|eds)
= A elE e 7] A7 H AdSS SAshaAk AYE g
o, 18] ARTQ 2 d of 153 F9F ARSI E el
F WA QB 63AF AR e R RE oF 2do] Aid 59 Al
2017'd 29 2294, oF 453 S} AHEQI. 2 Ao AlmEE
SA] BARE S 3 WAREARE 2 el 2ES E A 199
Tt Sl Al A waE Adsklt: = WA 8 R
E Ate] abg-g A Bl oigh At aheba melgo] et T
9 QAR 2ARE] ff8) S F e R B 5 5

o] A= ek
U ApE B4

B AT AAEEA Bl Folshs AP ek meleo)
sl S3tA]7]= Zelo] ofFA WSl UrbertE 2ol SIAl
SpAlslLA} ool A Al Q1(Yin, 2014)0]ck, o] Si) WA
E AP} 408 A 281300} 6313} AR eo]qe] AEago]
BT, AFEEA TR A 2 ofnass
(episodes of pedagogical reasoning; Horn, 2010)0] £419] k9= 3=
ZET, B S8 Tt FEA PolAEo] T A
eAE shte] A Aol sl ol A, St 5= AlXshH
F28l= 748 T3 Hom, 2010). The0 82 WA 22 o
Tt Hofzie e E e 39td mele] et ool
A o2 PAEIl) T4 2 OIASE D92 sjof E 34}
of malole BAR ol F AR AR, A 22 of)
2E= E WAPE BEE] oS Akl vHdsks vl Al7]w

7 AL FAIE] el oA FE3I=AE Eeel
I=3ick EAE, wtA] 22 ogats 7o) Wst
A AR Tz 2A4E o gle B A ZHdS
7100l 2483t Hel=0] He-2 AlS ek AoakgollA ofat
S = 2 U WA whAl o) wet Adtnict WE
O T 2(Hammer et al., 2005), ZH P2 A AFr]eof s
ARl EAI1E o Qlok ERF L2 Ao AR WollA] =g
oz sle) W] SjhdE ol B4Rl 4 gtk

|
E wAfe] 2psha] melgjol] gt sz 2} ofjuliofA thad]

1o
(i
1 _Ilm

oo Iy o et omln Rl
;93{}7&4”#
o g

r_>do

ol et FYA] gt Fofstod, g Adgolut sHE9] o
of thall =28 wf, Ju= #ehd] HdRe] HAE Folow By
U7 U= A mElEoA] 2] wARRAS] Ak o R
QABl=71? d e wehA mEg]oa] SIS0 dks ofEA Q14
she7? olERl QXe Hige® Tuw SIS s w71 S8l
o] $6J5 7|80l ogA kegsh=rl? o] AEsd Bl
3k oz=9] Z|Yo] o] Falof F=oE 71olal, Al ot
E HoA =9 g ofgA dAstH, ofgA stz sk
Ao ke nXIths e Yol Tk AdY A5l 71Nk g,
Hammer et al., 2005).

E 5Ale) Tsbd meleo] Pt 32d|q) Aoz 5 Hofo] Al
A-5o] vheto] wolck 3 WA Hoke T} 1 - ShsollA] T
) AP, ulAke majgle] dAES AXE ATEeldthes.
Hutchison & Hammer, 2010; Jimenez-Aleixandre, Rodriguez, &
Duschl, 2000). A8 A7-52 A4 groll thet ALP7E AR} wart
Aol letar Har, sHAYe] ek A RRE Fofe AHE Wt
S0l ALk Aom B TS vpA o Halt) vk,
AF=S SIS AT AAT LS olsfistal T1of w3t A
T, B7LE ok AoR B mEos A oR Hojrt 24
o] ujgto] H = WA Fop= MehA mulg o] EAT; HAof 3t
As) dAqt50]%ithe.g., Oh & Oh, 2011; Schwarz & White, 2005).
2 AFtolld= ol2fdt A4S HIR SR E AP} =2 ek
e etz AdAer BAste] Waslksilch

3 28309} 6313 ARE| . 4:9)(u) Afrontet 28] ¢, 7
S08)elA] ololl B mAl} SIS 7 AEARE oA E At
Z Y S flol ARk A AR A B9l wAl
o=tk 7} ofjujits sl ofot]ofof thsf wAlR} SIS
o] FaRke WSlES 23l om, tiake] A -2 TF0] HiHl=
APoA oflujatr) Hgke Aow Hekt) 7} ofjuli=ofA E At
7b Bl 2fehA wei]of gt 2|9l WARSEA| AT Aol A
E wARe] a9 24T o AREHUNE s 59T Aess
ez JgAor 24, HEshE oL

o2 = WAREAl B9 E wAke] ZEQ] wistel ojEA|
71 AEAIE B & A7t F WA A ARl "kl 98,
1-63]2} 25T Qof|A o] 20|17 WARSFA| B 2-8-0] Studio Code
ghe HYe 39 2208 Fof ZPHTh WA w22
ofulissoe] B4 ©E FEEUY: val® ZF apiE 22
ofulatoA olrfzo] A7 EAlET 159 =A%, 5,
ol A, et 5o FHHUT: EFF wARRsAlolA sk

fl



Exploring How a High School Science Teacher’s Understanding and Facilitation of Scientific Modeling Shifted through Participation in a Professional Learning Community

ol s A 7, el SO S sy
dole7t SREU. FYE G2 Higo R, 2t AR ed)A F
ool Spizel st SIS ASlsl] Sio) deich 4o
A Fole]) FB3HA, ofufh sfgom, of| m4: Al
S AL e WA LEAL A T
OF ofefdt WAREA Bt E wAle] me|Qle] ojy SmSat
of8A ASIRAZE ARz B,

QB Blolelis TAREEA] W WAl HEAgolA HAE
kol Hugab o 49

ﬂJ

2 Ails
ek olgHA E WAR= T8k mdlgo)

T 9] Q1ALE F9ota, TAREEA] Wt el 914 wish
o ofg7 Gake ulzeA] sk ok B mAL) Zaole B4
Sk 22HQ) EAR o] Hrks, U7 AEARgolA Bl e

=2
o] W3l Sukdslal 1 0] 88 &2 g A4tk o) AR,
Eefupar Wk chASof| whet Aetuic) Halkel 4
Q= Z|9lo] EA)(Hammer et al., 2005) A, AFS QlE|H go]E]l2
% & A FEst71ol SAZE 71 el
AR, A HolE 3 7R AER7E o] Rl Al7] Ate]
of 249 7k50] QUS7] wizelet. e glofE= thadl Awss
Higo R Ao FAEQICE B wAks dek] melge] ek 1
o] Q140 ofE A WssIGItal H=7l? e WARSEA| it
kA melgof tigh 1 9] Q1A WSS ofgA AZ =R

ol HHor §

. A5 Zat

Cholld= WA 281342 6313F AFE] 20A, WARSEA] ozt
B Y RS Tl Eeid E AR Hsky] melael] Uik ey
5 w=Th TeoR, O TSl Ed E mARe] A5
ol #I ols) WIS =, BAREAl BIE oFA E

AR] ot ol et
L:?FH:]-

ojsfiel daY Hstol P vHE=A

1. E BAPH 28i3f ARC|oo 1ol
Hhe U182 Hisfos wSApof %

| EEol| CHEE QAL
e A B EE
% 282k ARH L 23
Al A ‘ﬂ‘l‘o}ﬂl
BAR 7%% mx}

o e AR ), Tﬁom
elich E Al 9 s
te 230 E WA 1 By
Aol RS 9] P B O s ISAEE 2 4 Sk
chRolIAT o] MolFE E aAle] meql

S AL ik

—1>
o

7t gwe B

= g Asshe &5 Zad

o

ABC9 20E AR B B o] ArE] PP

AFel= S og BE Zy9e Bk A 1‘42 o]H E mAR=
A T2} 7 AR 0o A mdlE] 7NF o] 2918 7|8

Sisich, 2RO AR, E AR TARKEEA HolaEe]
A 525 Aiat 29 S22 Figuwe 1S 4Bk Figure 19]
A ol md BEAL Al BEI Bl B Fgol Ut
23l Fehe] Yele] ARES FHSH Yoick LRSS oz 4
Sto] Wolo] WAt EEGT} ALLE oftiola] Qlix] Arjatile.,
A EOl Rk S G0 Sl Sl E A
AR 0 A SAYSOIA oWl Akl solA] Mgto] Hokstel,

o] AU Mokl A% AT Fulze Bake a7isch
1 3fe), sPSe] ARTIe Solold mURE Bl I @RS A9

('

Cellular Respiration
How can the seed grow in the man’s lung?

Photosynthesis
How can the seed continue to grow?

\'-".

CsHy,04 + 0, +

energy (ATP)

energy = CO,+H,0+

\Wg
wai‘ 4?

CO;+H,0+ energy = C;Hy,04 + 05 + energy

1. Explain if the seed gets the things it needs to sprout and where
they come from.
- Glucose, C4H,,04:

- Oxygen, 05

2. Explain the role of enzymes in cellular respiration.

3. Explain what happens to the atoms and energy stored in
glucose during cellular respiration.

d\ﬁerent from burning

A

1. Explain if the seed gets the things it needs to grow and where
they come from

- Carbon dioxide, CO,:

- Water, H,0:

- Light energy

2. Explain what happens to the atoms and light energy during
photosynthesis.

3. Explain how photosynthesis is related to cellular respiration.

Figure 1. The initial model template that Teacher E and Coach A planned and shared at the start of Studio 2
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Different colors of light
Simulation

Thermodynamics Worksheet

Burning of the popsicle stick

Molecular Modeling (Balls &
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Cellular Respiration
How can the seed grow in the man’s lung?

Photosynthesis
How can the seed continue to grow?

CsHy20:+ 0.+ energy =2 CO,+H, 0+

energy (ATP)

VY

e
@ ‘;Mﬂ
. y“&

CO,+H. 0+ energy 2 CgHi.05 + 0, + energy

Figure 2. The model template that the participants of the professional learning community revised
collaboratively (Studio 2)
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Shim

WHY ARE SOME PEOPLE MORE LIKELY TO GET BREAST CANCER?

Name:_SO|EYIIY  Kudiigues

00 Draw your ideas about what is h ing in the cell,
O Draw/explain your ideas about the role of proteins
O Write about the ¢ ion between cells/ch

breast tissue

/DNA, protein in a person with cancer and without cancer.

Explain your thinking about the following ideas:

O What causes cancer?

3 Why are some people more likely to get
cancer?

Cell

)

Chromasome/DNA

Human breast tissue

" Protein
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Figure 3. A student model about why breast cancer occurs, constructed in Studio 6
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