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ABSTRACT

The purpose of this study was to examine how group argumentations mediated individual
arguments by analyzing physics teachers’ group argumentation and individual follow-up

written arguments. Five in-service physics teachers participated in this study, two
middle school and three high school teachers. The topics of argumentation included
physics topics and pedagogy of them. Findings showed that the teachers constructed
much more elaborated individual written arguments than group argumentation, which
seemed to be resulted from different perceptions of teachers’ verbal and written
argumentations. Also, in their written arguments the teachers selectively utilized their
colleagues’ ideas shared during group argumentation. Lastly, teachers’ argumentation
showed different features between topics of physics and physics pedagogy. These
differences were related to their orientations toward argumentation about content
knowledge and teaching. These findings shed light on a productive physics teacher
professional development in argumentation.

Key words : scientific argumentation, group argumentation, written argument, teacher
professional development

Submitted 10 October, 2017, Accepted 20 October 2017, Published 31 October (© Education Research Institute. All rights reserved.
*Corresponding author : Nam-Hwa Kang Phone: +82-10-3126-6829
E-mail: nama.kang@gmail.com

- 109 -



o] A}

tH o

Feel o]

=

©

=
T

°©

A A

[e)

o] FAS FA
2 4= 9)th(Driver, Newton,
=
g o 2 A

=
-

Al
we ApAsel deh ms

B

S

A4 A
a4

O]

13
<1

7
=85 T84

{31

o]

1

T

17}

8

=
=

ol A 1]
7]

=

[e}

=

7z
1t} (Driver et al.,, 2000; Simon, Erduran & Osborne,

d|

A ol 4]

L

PR B

ot

= A T&

2006; Kelly, Drucker & Chen, 1998)

S

ke)

2017
74

of o

N

Ea

=]

]

1

[
3,

A|38A A2

Skt

T
T AdR7F Fh(Watson, Swain & Mcrobbie, 2004).

o

cé
. AE
9

=
R

&
& Osborne, 2000; Duschl & Osborne, 2002).

=

=

!

FEL D RErmI ZFERTE W R w T
R mEEl No & = <° E o X )i =
F oo BT Toemam Mo hor
ooRT S T O Mo «- ol Moo o
OOF B Mo T o o T WO
oy @ ol XN W T R o]y L
—~ P ) = T o= = N ) w o X B
AM ﬂ.ﬂ_EH ﬂr,lw%owmr 7‘A_|Ltﬂ/1ﬁ ogax e S ol
AT~ pE2 X gyl dE ok T
—_— - T I =
TomTe 4oME = _Feg 4TI AT
T AR R S S s TR
SR ﬁoﬁwﬁﬁr%&%ﬂﬂama Mﬂ%7%x%
=" LT S E o =T
ﬂ”\ﬂlﬂﬂﬁﬂmn NUZﬁﬂldﬂZdﬂ llm_/u ,_ﬂaELLf/m\ﬂAll&o
oﬁ.ot.m,_k_.o ﬂ.ioaﬁﬂr, o~ e zozoﬂyum#%
ARr R LPERESLSAR HauTiEle
X9 O o < ~
TeTay FIfmeLESEE gwl Thk
=T of 4 ﬂ_mﬁuoﬁuu%&mzoﬂﬁﬂ,wm% Nr@m%wﬂgeau
0w - oz f -~
Ty Foprrdls & Fighped
Tiler myRfTLEile T meey
X < Yo w < - T . oF B X
o N g moa g oo = ~ o
. wﬂm#w%ﬂﬂm@ﬂ TR w2l
L - - TR S AR g
o 53 — 3 ey H oo T _zV%
T W T o TaM =g ® g o 0
TREEL ThasztimiLic = EISx
ﬂpuer Jo 2 w o ﬁﬁ%K%A N Y
I UL R GOSN O
oF Yz B o gt T
G T o oW o e om B Tg
wTTLd FEEZRRHIcl NEEEEl
W o s —T 2 gz MT ST
] KB 0O ¥ 0 X g X S 2] o) 1R
NJo wr i No o R e ) T
) o o o’ oo C = LR = o
oy T A I B o A v = W o
w LT TN S FRRT Hd g Hom oo
e iy W~ e < T o B O R I el v =
B p NP R i of 4 ~ or < = % ofp He
o R’ e B R TW =R R Y
I S R M- A O N L B Sl
To on W N o o, B2 oo B R
T B L T A TR o
s 2srzic o pcwsew e
ok S HHEHST T T OTREBE L

- 110 -



27 @ASY mH WET BE Stgel BE AW =FBED AN =3 2 2A

of AT B WSS Aw W el wFel EAew FAAN F AAL =3
A AW =3 F FHE ofoltolrt Avh} SeEAE BAste], W9 =30 od &
ol QA g3t el HiA GARA 53] AW =F FFo] PR o] Tzl 3
F4E2 B JEH =39 o Wl AAA =3 T2 THAE PRge] ol B B
4 Z adsgnh B9, 39 FAS Te g By w5es T el B9 gow

1. Fetagolde =58

OHT

HIP A A =gfol] 7|23 =58e> 1 40| A53 ATt 7 7S v o R ookt
oA =2 = A HErduran & Jiménez-Aleixandre, 2008; Van Eemeren, Grootendorst,
Henkemans, Blair, Johnson, & Krabbe, 1996; Walton, 1996). ¥#}8tuS Aol o]
R18-% 3L $li= Driver et al.(2000)> ARl =5k tigHQl =gom Fwsgla
olo tjal Zest, o] 274(2013) HA WE FEH ARG e e 7 Aol A

wFS <EN-1>3} 2o Feshaivh

< 1> HsfalFel =5 Ao (eE) o274, 2013)

=3 730 Myst o3| Zaol Wt U Med
Mol ap sitol Fu2 sHolx 222 S el Rt
= Hyst o o3 £FES Toksto] siLtel A2 =5

=Z(argument) ¥ =23 % (argumentation)S FolEAE 79 U3 on|E X =X
7hsAdo] o] =F9 A U xR fojRE =285 S ALEsta, =5d5 9 4
45 Yehdl= 8ol2 =358 A8 (Sampson & Clark 2009; Walton, 1990).

3, ==(argument) ¥} ¥=Z&%(argumentation)®] §o]7} ‘T =9 =='o=m r}o
SHAl == Aol gk vt we(Fgsl, ol27, 2013). & AFFolAE FAFEA A
arguments ‘w5 olgbal WSk A ) ARdA ‘=50l oW e tigk ‘A

- 111 -



o
& B4t 77

2017

N

GAFE=E
TE=ZE A3RHE A2

!

:odﬂ
i)
FREIIEET
o} AT‘.Z.I\N,ALL‘LI :
EEE@W o & B waw £ of Wy W T
wg%w%?wiﬂy Eyp B X W
o x@asﬁo_;n;a %%zw%
o B o) T Lol o Al /\Lt\/,ﬂom
~ = & W )] — T s X 3 ™
X g ﬁﬁ__l%oi‘o|oﬁmqq ‘.u*w‘_;o.m. = 1
ﬂﬂuﬂﬂm B o n_Alzo n am o o
" o= Zo z.L OL xr ‘mW L.C X o :ﬁ oF EE il
= o W & oy ol o v < X
21 0 Lf ,UF ‘H.OW <0 o~| ~ h iy ol #Mﬂ OL __i
ol = n_rmﬂ . © — 3l _
A ﬂm T X A g g + N Mﬁ s R -
=+ ﬂﬂui%ﬂﬂl.iﬂré gazﬁ NE - <
ATﬂr%ﬂ&A LB < w5 E e
r Lla =0 o1rzo A g
ohﬂﬂ_xmuﬂur_ca;.aﬂ ﬂo%g@ : ~ .
1r\:U1r1_l M7mMmAm_.x zouvmﬁmﬂ:mOM 2 3
= - x ) T R o o 0 3) i E )
E! Y Y BN A= - HJ op 3 < i - 4 o
\l/\._._rﬁ\l L‘LI OXU _o1rB On_ 5 "
- B PO N o Laﬂ o~ o Xo/\ﬂ;l L & I ol
=5 X WX e 1ﬂzfﬂo@ S l
- T X o do N < Y Klo g = ~
R + T o B H gy = z T A g i~
o W R = oy — 4 g %
% o K ﬂa JI‘NﬁNIVﬂ OL Ot = ,:L PL o o
TR %ﬂﬂ?Wﬂ%% HﬁMmZTE = pol
ﬂLZNrﬂaﬂaﬁﬂE < ;o(ﬁxb S
= T _ i3] - —~ 8 S el
= ﬂﬂqgoﬂ_lél\ﬁor%ﬂq PL_MAO,W!W‘UI S —_ X0
aﬂ%%Q%ﬂ%]ﬁ% cerais | N (1)
:oaa]?mo%}zodﬂ ﬁam% & £ WA 5 o
EOZ ° o D H) No 8- o) Njo N X o = - o = g | oo
N o - CIECIIS H o A &ﬂoJL = iy 81
L.f \ﬂl Zﬁo Zo EE _JH_ —_ mwo L.f EE E pent o A WL =
o5 © 3 A X THET S Hﬂ%,@% Al E -
wr,?ﬂﬂwrd.w?%u_x ﬂ%%wwng @ | 5 No
Ag?@%mﬂ}% oo ?H =" 5 P p
o T X < gy M o g = o % )
5 X o= Ao X o = B- > 8 KO N \
\H_Alﬂoﬂﬂu_!n_q ;ouHml;o M o)) WX o}
=W o o oy o a &£ = 5 G jy
3 _ ik o BN R oy Fm e o E %o - A o
K Aurﬂx}zo%: Jl%iw1 8
@iaﬁﬂémﬂ_a S ) TeE & W
ol = o e G TNEMU o
‘Urﬂj.o H < = g
K <) R H] o = K o 5 ™ HJ
R AE o 2 3 w20
2 Oiewroﬂo< o]
QA R W R=!
=
o
=

- 112 -



BT E WET T e I =

_‘l.l o o K o N .
BETS pEE 4 TEH TyTsET,
X oE 2 D H Comy sPUE TE
X o Ao T e R R T
o I R o e oo XMoo K o

n‘q,lle Qqu ZTE L.t OOﬁOOE
I X % o B %o = Mo o B opr
TS Fol =R BB T gy W g

o =

ceEs TRl ToT TefaTel
- oo E RN po X o Mo b X
MMH@ do 7B T ﬂﬂa%% B e
wRE 7L o o B BE g T
=T T A AT
w%aﬂ,m Ao %ZT%% ﬂ,%ﬂ;awﬂﬁ
S = g5 S uvm:o#ﬂr. w9 moﬂa%owa7Wme
N ,_ﬂﬁ R &o ‘LIM i EME ﬂﬂ_ ‘Dlm < N &o E.D &o \_Iryl ° T
od " ol o% 9 In X ~ W ®
o H) o = < M 4 Ho %
EDZp TP I I it
S F T g lﬂlﬂxﬁ dmuutA ml_d._ﬂ&o i
&Howa(\ ‘w.oullat ;o.iw&ﬂ ﬂo#‘.rﬁl‘%ﬂﬁi
i D Wy TRY TR

S ™ et g . o
iniz zEi< Sofr wEzacrl
o KO o
S+ Td BT ol R T S ]
LRI - ™ Nl
o DX RN A e SO B -l - S
— = \nwah_ﬂn_,li,_] I & X \Llooﬁoﬂuu;A
o & ol X o E = oy
o Sms o0 =R Mo S E T
Ny O e % o No - B3 o E Mo W°
ﬁml% ,%%1& ™o e A e I =
LT ET g THET PEmwE o ou
il L BRI Vo= . T N T
o W W D% ay o %0 5 = NI dlum_l T B
BT g T F oM w o ® g T
%%x n%%%A T Wrmmwoﬂ%%AToﬁM%ﬂ
PELEZITT O L THETRITO 0
St &7 o cul RE oo T o
Somdew 5wy P Lol N R
,m —_ &o wn sl _ﬂ_ 1_ @.1_ ;OL L.t OE él EO eyl © Z.L
Bs SR L Gl - A
Hag® " ST H R . T T e BTG T ok
dxF HS THAA H - = - - R

st

<]

she] ®Ajo] AL

S

S3te] 2Ah
- 113 -

=
5

=
5B

T} o
T



e
E
z85

X
=

N

NS

83T 454 A

() gl it T4 2747, 2] w5 8

NS
NS
N

v
s

A
=

g5l oe g

2017

<

SAT=F A3_E A2

2. A2 3 &Y Y

!

.
o
e

el

Njo

Ho

o]

Eis

A Aol o

T
o))

AHE
=

]

el

ol

—
=

WA

SHA .

]—/\é 5

A
2

Kol
=

e 2

J=
=

=

A

3

Al o

1o
T

s

&
~

o2

]

e}
RS

oz )

o
=0

B

‘of

o
i

!

THA| 2 T A

1
T

5

e}
olf-E MY

of
bH

Jn

°
2}

L &
3L o
™R
n.mO
e X

‘W

M o
"M
uti
o N
;OL
T "
ﬂmﬂ
X~
o) e
ENE!
o
=
ES
M
= I
° g
on Neo
=0 M
@_@
W o
o -
=
B o
R
ﬂﬂ
o~
2w
T o
op o
we No
%o A
oW
0 NE
Tor

=

=

Al

1

.

Fol )43}

h=}

=

-‘ﬂ

=

Al wkgol

w
&

o
stef WAL

=
“

faw A

o}

=%
of WAE W

R

SKe)

S
Ay

1ol A A
0]
- 114 -

s

o

4

T

ke)
pul

-
T

ol A



of AeolN TAF £FH A

=

=

V. 7234

1. WA}

ol

el

V-1> <34 IV-1>)% 7j<l

oA “HAI} ‘W] o

=

o

-
it

=
R

ki3

= A4
9 Pz (<

=

o

=
T

kel o
of| A 9]
V=2> <138 IN-2>)

<]

]_

Z7

[e]

’
e

il

kel
pul

—
st

- ¢
L

=Zoll A
o] FR(<

=

o

A =g ==Rnt 1o

1=]
-5
=
fu

ol
o

w
Njo

pu—

o
A

!

Sol 7l

< 3> WA}

SOA

-

ol
ol

od

10

26

28

od Ko
= Al

B R

Al

=

10

10
26

3

il Ko
KD HI

oM &g Aol w

A

]
=

1
T

e
_.E 0
i M
Y
o N
0
T
i
NF
— AF
0
RO om
B
T O
o B%
N
K
i
N
s in
N o
JN
wogr
o] o
DU
~0
= o
&
ol
X~ N
T K
T K
B o
o %O
mﬂ e
io}
o
H Y
U

el

- 115 -



A

1

R

ol A

H]

fos Aol ol

°©

1588

A
o

2017

A|38A A2

[s)

=z
=

S

1

ILY

n

E

]

e

£l

- 116 -

<Y 3> 1




o

ol

)

ol
o

)

—~
o

R= ol/%v’

FL7F AEekA A

3/

b y&E =2 gl

17 gEE

5/

#H
o

2= oy

273
=

AL

YA -

9o g o) gl of
o

a7,

=
=

Oy

5 Yol

N
Bo

AN7p ApR 2 Qe WG ARG o 5o

Pl A Yo FESE

b=y,

o
7

3 @olg.

[
[

o} o.
= =

A= B

F< oM ‘of

ﬂ.
NU
RK
A

A Zolg.

|
f

Aol 37}

|
j

&}

A Z& Aok A

122
Ca

a7

el

)

T

a7} 2 e

of wah 1

o o]opr]E

©
=4

Ajzto] e o
F IS olop]

A HotL. z2gA &

I
[

==k

|
j

5}

19)

/gJ Z7L
A 5 Zola.

|
j

WAR2: A

e YoE

7

sy,
ja4

5o}

o

2

Hol bjafA]...

=
=

o
F& Fuol A o Fei #A oJok]

K=

=....

5}

o

= L
= A

=7/

2] ojor7] A7}

Rplo] ZpA 32 Q= ] R4S g

1 FE

by

ros. Y

o] X
2=

AR

Y& el

|
f

sy,
f4

1
re Y= A Zola...

FARS: AR 3]} o 2Fopof

5 4

o7

vl o]

N
~

R}

Oy

Sy
N,

[=4

e B G277

‘)
=

o

17F 2 7 & A Zopa.

of i=olo) Fpepizr] B

=
=

olg. z2¢ A

)

—_
o

oA el A

=
9]

ol A Byt ArEA A

ol mFo] Aol

3

—{51,

T AU ol

fsi3
=2

S MEAHSE A A

=z
A =5

7t

ofpy

0

o

e

o
olp

&

—_
o

el
o

)

< Zusith

B

- 117 -



AT=Z A38W A2Z 2017

=
Ho
¢

2. FE olelHol9 &

B WAES W9 BFREL B FaEW ololdod AqHom FRen AW @
Fol A ge BR ofoltlolst TAFFT o3 5T W AN =F F& FAFAA
§529 ojelrlo® HEFon Fgatg

TE ARG olFoldl Mg} wAse] AW =T BEA wAME FrHow o
M) ARE ANSFLD, A5EAE wFS AASGTh BH AAsE AG =ERE F
F2 ARS Fsho Wik 47 8D FYssi

AR5 Y o] F Fo HI} Bt Y2)iLr

A FEE Aol 1G8 FH LI DA AT, AL 0.018 O]
HAER FEEF] FEA ZA o] Y Bl Y A Zoll.. FEY 2FE
BH} B 7 PopR... $EE HOw He) wuF HopE A gLl .G
2 AT FEE HoZ AW FL A gops. A= FASE H F4. &Y. 4]
FY7Y Sl 4] 0 AFY XA gop FYEE HYom,

HARSS A =
Fofolli= HGHE AAT $(n=1.49), FNEE Y (n=1.473)F 5] F7F
el Ao Fu. [wAte] 7

B W AW FYE o §el HoR 7oe FHF 2u FUre bl £
o Fadto] 7] wEorl. of w 19664 WAEF =g ey FHEY A 1% F
o] [T AR ARl =F 4k F7H

GYR AFE AL £YFL TedloloF P AkH GHAE W A g
A5} wpizo], Az wpep W £YFS Fol7] HaE FEEE AT FHE
REF AFEHok B [T AT AR =F ax F7H

WA A FE =ERE F TR ololUolE AN AN =3 Pyt Bed
gtk (e w=EAFlA wE FHd] FE) AEL A7) 9d B wAL Aol
o1 A ol WSk WA TASE o] =ERE F AHG 2ael BAolA 9
Bemol BolAw EaEo] RoldnAd dd =3 WA FASAD ol AEH =
Fol o= wkede] wgiv)

- 118 -



o Lf

3

ok

9,

_Q.r;,l_z

7] opdriRr WA FA L

|

j

5

O,
o, of7]A HTES v Ho] {rgko] HuE 7l

|
f

4

7571,

=

oW et A
H

5

o] BolAHl 9 EHF ] Fo}H7R?
=43

o]
opLel Ao

HAA 28 7)2..

oLl WA} ool 5

2Ey
WAjE 7

WA
AN

<8 V-3>3 <1 IV-4>2 #A|A

Bt SN S FEEAE
CRNCHR Y = o U oo PR Ex N
No o o " m_,?_ 3 =g 7o of ~ T
— st la — T —_— _
Al To ) do o N~ - TR -
g TR N o o ) T ORCR U o
o gl 2 ~ B X W o
o T o= ™ T R — mw ) -
o o= N Io R H o — oy Ho Nr Nlo
&. ¢ W m_V Wy T i um =5 M
T 2N ~ AL N e
v 0T X N Ty oo T X e )
¥ u R oz < ﬂﬂ AR Hes T e ™
RTOBE b T o N 2w B L mParw
o T No I M ox 0w BPELIe IS
I | > o % o T o o 2
o M) mp o s w oy M 4N
T Ko = ﬁT it Tw 0w T ool L o4
) Q =
mTaT ] g oA % Sy ED e
oy DR mm S o o Col e R T+
ho O R =r N Ma R Mo [T _1_@ do _® T oF 5%
B T = o 0 Wy "o s B X RO wa M o
o P % w T T3 BT TaxiET
4 o= T = NTOw S KIS I S P Sl
Pt . T =3I pyr ® oz Pw
AR S do o WX o R, T T
Mg & WL ™TNIT T B T
glemzE® T2 W T oy 7w M
T Wb W™MT L O Kodx R B OWT XAl
ol H= ST w o W GERRCINE i Bl
@ﬂ%mﬁA T % WWW ° AR R
~ = R Yoo R o m o o gy ~
BRIMLE nY gt me £ omehad,
_DL EL &o V1 — ~N o:c T~ .mﬂ ﬂ 50 = ﬂ! L
do 4 X = Ny Wy w9 oy BT b B o
w e T M o W owm TR LY
o WS e A T R o gl W w N oo RN !
X w0 o i T o B
] o NI FIT L (- N R~ N Y
i e L R ST S X do Wy = Uo o T
of T T L Max Tgsx Ry BT _ Wi
B e 2 W 5 s W ﬂﬂ%%zf%
To Yig X < TR W o L o
AR ICCI ™ oo Mo AT R

shelet.

[<]

- 119 -

=

=

xél,:_



Ati=Z A38W A2Z 2017

=
Ho
¢

F41 T2 F43
— ZolE= A Fol= B FolE= D
Zd== B gd==C ZFH=E E

A} 4 AL A2 ET ] AL
s

4o nE 7o o

%—J J

<9 5> &Y W&o B3 =5 EdA wAES =

<19 IV-3>3} o] Eg Ulgol &3 =5 oA wAES 55 X

Ul e =kl Za; g 7 o] AEs 7HAY] fsA =S TAs T
7 EEE A, AR 08 4L e BEEE AW FEHoEes 74
o7 FHay] fg AFE HAdS o F vk vhYger 23S ag oS
AR Hebell A A E Ao E sklov AAlE oE well tielA Lyt &

WA || ZAS

F31
EEER R F 32
d E AR || :F st AL 392 743
= Fez A A gt RS F4d
23 3 Eol 250 F2 ) 43 B FEC.

Dol HolxE T2 ¥ol7t ad29 AFL FAdA A1g2A =3 AAAN?

F34 %5 736
el FEH o] saz BAE oA
AdAd@sRRe || 4ne & A= dds ARk
EELLY g adq | |

[

II:!.A]—2| I I:'.*]-SI | IM]—B'
(2] s] (] (] (=)

<a¥ 6> =2 ng shgol #3 =3 @l wAEe 4

- 120 -



Eis

S

L
N

314

a5

ZFol M= oA 7t

o]

=

=

o] s}

=

AL

d5ol =5%e W s

oﬂ A 7]

=

, AHIV-49} o] 2

i

o

i

i

R

NJo
H

o

o

TR
iy

Al
Tor

¢+
g

o

WARZE 2 S

=

R

o}

i

)

<

!

Rl

] 812712 o]k

o 28/ ¥

3 ol

3

=

=
[e)

o Sgle] o thz7]

2l3]o
=4
o=

o. MY

| =4
[ZA

A U7} T

S,

. O doprt FR wAFEC] ARle] AA]

FE A= WA

A o]

°

24
YAp 2]

7

2
17

=

742 of
T

=

&
=
fsi3

=

A 7}E
o7

| WA B2 <

254

ofeltiol 7t &)

“

Ao AdzHA

i

sl o

hud

13

R

A 7 AP0,
A]

g2]) 4245 of

i

0]
pul

1
=

</
j

5

O,

o JAl WA =] gl T

WAL A (
7]
o gzl 7
F ol g,
o] 2]

A AT
A=

Lol
!

o

—_
~
=

)

=5l o

=

%S|

°
o

ERE R

}

9
pul

Tor

ey
o}
e
o
s

)

WAL Aol A 3ek ol T

T

- 121 -



1

2017

Zﬂ 384 xﬂ 235

TEF

gl

[e]
=

ol T
T T ;o‘DrLHJ
o 1o w_amg%i_ga%@ -
3 e lﬁﬁﬂﬁiemnvr T o WX
ar,m_ wnWﬂ1x_;aE7% g T T W
B ¥k ® NP RIS TIN gy BE
iw_ MM Emmuum%i%% ﬂo%o%ﬂwr
T & : o )
=~ W 1M%;o%am$ﬁ o Mo ol
o 0 0 mo [y L3 0 ~ W - Njo iy me
- op Nﬂoxﬂi f.ﬂeﬂo &rﬁo?i
B o QE;?%%% 7 M GRS e
L —
u%ﬂﬂ..u%ﬂ&mﬁaﬂwmsﬂﬁo Zﬂﬂm%wm%o_
ﬂ#Mﬂﬂm7ﬁHmeW%@ ﬂ%ﬂ%ﬂ
%ohaﬂﬂu%}ﬂ W Py®yk
R o 7 W ¥ Lk o g
o o L%%%Eﬂl mlﬁ?af%
£ 15_5;_00321_@@% S w I w
]ﬂATmn_AloT%Ezoq R T oo 2 %o
HPX,I LX‘W‘_H —_—
T G PR o o B YA
oo T o BTN ﬁfzﬁﬂ%ﬁ
< dF %%%%ﬂ& Moo+ ®
ATLomﬂEe s ™ .mﬂ_/outx
ﬂﬁ_/ﬂnhoﬂ%,uribxaﬁmﬂuﬂwl zo].llﬂh,mﬂ
%H%ﬂ@%ﬂ%%ﬂﬂ% %%W/@%M
ﬂ%ﬂ%?.@mqwr.wrﬂ %wr%u.%%
%ﬂ@ﬂﬂvw1.}%o€ R
1) . Eo :: MA o5 ) ,UF o ol Eo ﬂ.ﬁ B m 1 1=
ogadumﬂﬂaﬂlbu Ho w5 o0 A WY ol S )
R BT X T g E
i T Lo A B S o E
CETAILTLAE R, T % o
@oﬁuﬂégfmjmﬂwﬁ X @Mwﬂ_@%
e K o wow o <o E =
SEILREZLEEEY fin.
0 o < _1r.h JEHC o 1w
SEEIEE IS HEILE:
R TE LT o = P R
,Iﬂ l _E;o (o) _
;Hoog@mﬂ% M%i o WZEV%QE;
Lzo%ﬂgaszmﬁe%_%%e : Ny Neooor
BAR N B %%a%M%%Hmﬂ%%
o %%ﬂﬂzﬂmx o oo P pif
R I

- 122 -

Z Ay Bolol & Ao|th

q o

S
~

)

A
=



g2 wAEe] @y Wgd ws st B Aw w=EREI AAA =

ol
it}
M
i

1%

to

A
ot

Bell, P, & Linn, M. C. (2000). Scientific argumentas learning artifacts: Designing for
learning from the web with KIE. Internationa Journal of Science Education, 22(8),
797-817.

Driver, R., Newton, P., & Osborne, J. (2000). Establishing the norms of scientific argumentation
in classrooms. Science Education, 84(3), 287-312. doi:10.1002/(SICI)1098-237X(200005)
84:3<287::AID-SCE1>3.3.CO;2-1.

Duschl, R. A, & Osborne, J. (2002). Supporting and promoting argumentation discourse
in science education. Studies in Science Education, 38, 39-72.

Erduran, S., & Jiménez-Aleixandre, M. P. (2008). Argumentation in science education.
Perspectives from Classroom-Based Research.Dordre-Cht: Springer,

Kelly, G. J., Druker, S., & Chen, C. (1998). Students’ reasoning about electricity: Combining
performance assessments with argumentation analysis. International Journal of
Science Education, 20(7), 849-871. doi:10.1080/0950069980200707.

Mason, L. (1998). Sharing cognition to construct scientific knowledge in school context:
The role of oral and written discourse. Instructional Science, 26(5), 359-389.
doi:10.1023/ A:1003103213786.

McNeill, K. L., & KNIGHT, A. M. (2013). Teachers- pedagogical content knowledge of
scientific argumentation: The impact of professional development on K-12 teachers.
Science Education, 97(6), 936-972.

Ryu, S, & Sandoval, W. A. (2015). The influence of group dynamics on collaborative
scientific argumentation. Eurasia Journal of Mathematics, Science and Technology
Education, 11(2).

Sadler, T. (2006). Promoting discourse and argumentation in science teacher education.
Journal of Science Teacher Education, 17(4), 323-346.

Sampson, V., & Clark, D. (2009). The impact of collaboration on the outcomes of scientific
argumentation. Science Education, 93(3), 448-484. do0i:10.1002/sce.20306.

Simon, S., Erduran, S., & Osborne, J. (2006). Learning to teach argumentation: Research
and development in the science classroom. International Journal of Science Education,
28(2-3), 235-260. doi:10.1080/09500690500336957.

Toulmin, S. E. (2003). The uses of argument. Cambridge, U.K. ;: New York.

van Eemeren, F. H., Grootendorst, R., Henkemans, F., Blair, J., Johnson, R.,, & Krabbe, E.
(1996). al. 1996. fundamentals of argumentation theory. a handbook of historical
backgrounds and contemporary developments. A Handbook of Historical Backgrounds

and Contemporary Developments. New Jersey: Lawrence Erlbaum.

- 123 -



AFAT=F ABA A2s 2017

Walton, D. N. (1990). What is reasoning? What is an argument?. The Journal of Philosophy,
87(8), 399-419.

Walton, D. (1996). Argument structure: A pragmatic theory (toronto studies in philosophy)
University of Toronto Press.

Watson, J. R, Swain, J. R. L, & McRobbie, C. (2004). Students’ discussions in practical
scientific inquiries. International Journal of Science Education, 26(1), 25-45.
doi:10.1080/0950069032000072764.

sl & o274, (2013). =¥, =9 91 =35 MEe HEIE AT THERA AT =
Argument and argumentation: A review of literature for clarification of translated
words. g8t 535+3] 7], 33(6), 1119-1138.

Fe=R(2004). oA wEe) =of A A FANAM dHEhus =93y 849 5A4.
LSl WAL =2

5 (2015). #34 wSAA. w&F A A2015-74% [HA 9]

3], #4743}, & A7A3}k (2008). =9E A=x3 @72 #3 Z227](Science writing
heuristic)®] F&x #3 FHe AL = the implementation of argumentation
using science writing heuristic(SWH) in middle school science. = #}8}n5-83] %],
28(8), 922-936.

W25, AL, & FAY. (014). BF AP B8 Fotwab =0 TA ATTHHGA =
Ad A 9@ A Gy VA g AFEe WA AF Al = Issues and effects in
developing inquiry-based argumentation task for science teachers: A case of
charles’ law experiment. = 3}8} 0 58}3]%], 34(2), 79-92.

A 34 (2013). Trolof 1 43} AFAR FIAE o187 A ¢ =3y 4. A=

dehetal HARSHY) =

rﬂ‘

S
4

- 124 -



N
A L

2590}

;O_l

Nlo
A

o)

WA oW I

;Oﬁl

ﬂl

il
—_

E
ol

T
B

0

%

0SS

~

;OL

7

o

w
Njo
A

i

B

pozel

o
Njo
H

ol
oo
0

o)
if

Ef

ali]

—~

o

5%

o]

¢

B

O

i

ol
w

ol

oA o}

o7 F8&3 Zo] =Rt

N
w

e

~

el
il
N

e
i

Ho

ofpy

B
A=
Tor
E!
A

oo

o Al

=

=

vhebo 2 wab

=

=3

21527

- 125 -

2 =y

o

al





