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An Analysis on argumentation structure development of preservice
teachers through argumentative writing on earth science related SSI
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ABSTRACT

The purpose of this study is to analyze the degree of argumentation structure development and factors of development
of preservice teachers through SSI related argumentative writings. The study was conducted with 16 preservice teachers
that students taking elementary science education theory class in K university located in Chungbuk. The testees wrote
six SSI related argumentative writings (once a week), and we examined the degree of argumentation structure
development and the change in the recognition of SSI of the preservice teachers by comparing the writings before and
after the experiments. The experimental results showed that argumentation structure of the preservice teachers’writings
improved and argument level (argument capability) of them also increased as the number of writing was increased. Factors
that affect the argumentation structure improvement are mainly argumentation structure education, a number of writings,
feedbacks, and subjects related to SSI. In this aspect, the argumentative writing on SSI has the effect of developing
scientific sophistication and enhancing the decision-making power of students, and it has positive impacts in science

education.
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Weeks Writing Subject
Ist Socheongdo tolrayiteu stroma and local residents opposed to fossil excavation
2nd Fukushima nuclear power plant accident in the future as seen through
3rd Manganese nodules environmental problems that may occur during the development of
4th Development of space exploration and social impact of science and technology development
5th Amazon virgin forest development issues

6th Twice attention towards the development of poles




‘/‘FE\I_'%X]%]’ =4

f

©
ox
)

14

5) ofobE @Al MEEH - SARANHR N

@t ojokE Al sfste] cfspol wtjspe gintolck 1 ol @ojakE ¥Zo=
gls] ARALY= SkAmel 24 TfEo|ch J

ARoIA HaS FIEHe AR HITY @oUiEdME BA OiE HagsEs
] mi=™ol oF 20mfo] o] AlepEla gict o]l @EedEalE oubsls cop FHER]
2 F73] Eoj=r] A 2uiskE ASAIITE FRt ofydt ofohEe] ZEwte] HEHE
oiE @UiZe] WAIS 9F gioh FAIES HjF9lo = szt ® &F it} ofulE 7]
2 o1EA FlFolM 2 EES AFlsta flen. ofokE /g2 ool FHe] AHA £
3t obUEt 02 UEHE goiM AT FA] F%e A o

J= IR Ee SAe S0 7 sabmol Jfske ohe wio sjsteibme) whw
2 =uorrie FEsCE HHZY WE TFAME AEY TR FHET] Heo|
Tt SYRIQ DIFET SR TFLEHTO] offpE TPLE PR OF S TFE WE
£ SHHTE MusaIe wHe oldA & YA oihEe ofF oEs wEss
oAl ElE7] $IE Apgiol?] MiEelct Ity Fi==o] WEstr] Y ThE wee] B2
YRR A= o] BAlES] Sa7k F Zolch JEjo= oo ofopme] ApeiE
Tsk= wSo] obgd THF APIS TI2CiTiA] Choker AR E SIHMIE A4St Al7]E

RO o ]

oio] mosieh] MATGN SEE @HEE EU0IH oNlE hge SiEcs i
o7} obd ChE AlTte= iRe SEOM. ¥EE 4T TEEdTE 2 & Ue
Zol. o

metd ohE YES Ped £ RL A7t x=, A¥3e] 580 WestHsts ok
HEY 4 gix olobEe] H4e mefor & zolck o

el

[comment] ./
Do) F7 T2 3= 2@ o5
o] TIAIESE o E I Arg

—r

fifo

£ R AsHC

D FHC). @2AD). @ BFE) @LPW). GRAW). SLHRNEA).

£ 7ol FHUTH ex) OlUlES W2E B9 AT of
£ ololatEe] FHAVt £7] HES AxTo] W

TEE SET Tt @O St BA0=2 URE ojgrter SN2 £304F T

§ £Y5o= 28 AN THE N F

Fig. 1. Feedback examples of a writing related to SSI.

Table 2. Rebuttal level

Rebuttal level Standard

Argument is not present at all rebuttal
NR(no rebuttal)  They present an expected rebuttal, but
WR(weak rebuttal) did not effectively refuted.
CR(clear rebuttal) They present an expected rebuttal and
effectively refuted.

buttal) = FAZATE S EFO] TAPAA xS
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Table 3. Specific argumentation structure level

5% F3eel ¥R BS goo] gEHoz
B 4 9t FPAQ BHoR mol ¥RaY

Level Explanation

Level 1 Claim(C) + Data(D) + None Rebuttal(NR)

Level 2 Claim(C) + Data(D) + Warrant(W) + 35 §1-2(NR)

Level 3 Claim(C) + Data(D) + Warrant(W) + Backing(B) + Week Rebuttal(WR)

Level 4 Claim(C) + Data(D) +  Warrant(W) + Backing(B) + Clear Rebuttal(CR),
#¥Including an unnecessary claim or opposite argument.

Level 5 Claim(C) + Data(D) + Warrant(W) + Backing(B) + Clear Rebuttal(CR),
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- &

| | | | | '
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| | | | | '
Ist 2nd Fvd ath sth &th
The number of Writting

3rd ath Sth Sth
The number of Wrilling

1st 2nd 3rd 4th Sth
The number of Writting

3rd 4th Sth
The number of Writting

Fig. 6. A change
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1t 2nd R A Stk Sk
The number of Writting

| | | | | |
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-
I I I I L I
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= 4

pre 2ad 3ed 4k Stk
The number of Writting
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| | | | | |
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‘I'he number of Writting

of Participants’ argumentation level.




>
—+
AV‘_I‘
)
(a0
B
>
ol
L
o
=Y
g
2
8.
g
=
£
o,
fa)
By
i,
i
olN
L
up
I*
~
i
ofm
=<.>[=
we,
o
i
=3
=
Bl
>
lr
{o
i
olN
—
PN
L
i
M
1%
—
o

el hell & = U

re
-
9,
Y
2
o
£
=
El
>~
>,
il
flo
N

A% 6777}
Ao 227] F5ol 0N £33} oj2) ol el A
SolE TAS Ak B4 dgdod, At A
252 47 PBS Wobiel ol Ag aTde
A A STk SRt obee oAk
SolnA R FAd B A2FAA & ofe
ol -t oleblstel

() AR s Fopt
Alzro] drolthete ol glxo] FelAu A
F2 of@rh Aol FAF dvnrks 4] 154
22719 U@ 13< ERsSich Wi &S ¥4
d BHl O o]fEE EE PR 154 F27] =4

AN
-

AR o) =EPRe] OfF PAGI YAS
=

dudor, =572 £ A% 79 Aolg ==
Aide LT WS st A, A7
Folzk L] o]op7| M| cunAbe L S247]8E0]
AFEFE A HFE FobH A leE
& F A v 673 22715 FHA o
d REe 2 AR dig st

AR : Ao o] F W= AA] oF GF
Az 2% B Refu efAIL 7} 2u)oF )Y G
28 FF dgro] Fojia] ojwl Fo] QFEEA
o Ju 22 He A ZolL

FHHARLN : of7} 7 BEEE 7 E=FEFAE 7
AL, JEe v 28 HE Of A5 Foldu 2
Flo] WA F& HECE YIS fx] Eglol L.

AFEAR} O - Z A2 YA TA=E AF
Y, vhy o] Yo oF 2y ALl 28
& Bglol e 2] G A} BuAE Helef
o} 23/ 1..

rlo

e

E3TE #9 A% 59 Aol B

FEIxE C - Y o] R E oF XS
# FRI)E vt SR E P 28 -
2 = B2} A S 25 FAIH O]

3 22 AT okebn o HH A Pola.

&or

AP F o A= HE) 2 Yos o

2 A HIE o)E AE G JE. F w3
¥ & 117} 8 Eo] EAjghii Z 2 /Y
ol

(2) FA

| @ st
dHl S =54 227)d HE w3 =
T2l 3k oA gelle 153} woll= AR
W& AAlel thd aghe dFa7l= skl 2
offte HEE AT d7dAE deel 25
Agolehe A& 4de v 2EZvkEo|Edke
A 73e o 7b %A ga SojrA
& 2 g Aol of

A7 C A2 pEH ~E v Feo]
2 29 A= PHE SOl Ho] gl Adg 2
o4 2l A A2 FAe A S 2
o Z) SR SR o EA H LN Mo

AE FepA & ofFf o8

APLHARLO : 2FEZQ oA Ao FE7 Wt
ol §gE e L alu ged 29 2 ¥ F
2] FREE W 2olde. 27 A% HE
o 27} of 5] P F HEIE P 74

E YaaE 98 A Loha

227 & U W B 677 =54
F2717F AFAAES] =eTE g =il
S gelston A&AQ F27] o] A3
AZEY] AEAQ =R o] EoldE & F 3l
At} 53] =oitx U =& F 8Qo2E
o Q1 e, 12)



20 S hkin

whs} o] AFRAAEL okFd 5ol YT 1

Fate] 22715 oH Y3 ANz @ =55 A
E ‘/F w\;\/\r/}‘ U}E}H 2“|"7<]'°ﬂ N}‘]Zﬂh: ETTE
£90] 13]0] BT % AP RAR S A =2
2 AT A4E oI S BT
o) B2 AT FaF AT ke AL AT
HolA L3} N RlerastE ug ¢ 4 m o
o] AFFCR LY A, £FTE FY T 2]

e9 T8AE 7/H147ﬂ Hltte A+

2 FwA w=
[e]

< 3 Th Song 5(2011)9] A+E HH IF wA}
& B8 227] o g Aol tial oA
sta itk 28y oyl A7 A ZE Bk 1359
U =T ST FeAdAE B Z0E
Holz Z1& & 4 Utk o]el| Holliday 5(1994)°]
AT FH AAY =5Fdd def =z
Zo7F Ak

APLEAR) L . GElHE 2o WHA] HE

& A EETD ) e HEE Ex i o
7R FHE L S oY oR SHE A
Aajopstn 2 A6 el 2EE Fol BE)
A & 7 U AE ) B, E wEelehs AE
B fEerIne WS v M
o =28 1 FaetE 28 WY oJdE £5
g A 2oL

v

9 FHAGAIN o} A= &’o/ TG R =
5. Fe} o} 5} 2 A7E] G 7O w]E
g vlZ nl2 22 93]8] .z'-z/o/ HAE A 2ol
2 & 2 FEF B} Bt o Hie A #1
2eA] B REG) VRsoE) S Yot RE A et
SR E EE@ {7 Roja1 efrfif. i) 2H

4] o} o] phEolgl i HHEna

2) AEAQ v=de] 53
AR = %1 TR R ATHAAEY
F3AQ 271l ‘5174]7} Atte AME
© 2227104 Ap2le]
AJQA gl &
1 7H1:ﬂ7<401n4/\1 ;(]./3:
P’Jr—t— Zn—% AUl?ﬂE} J|=Ho]
wol Hddve A&
710174 5‘338 A agey
AT7IAL C, L, NS 934 o

I
>l

fr oo ufl
By gy @
i ot =
oy £ rkr r
fo M
f~
N

we ol &
g
NI
©
ol
rir
>,\l
10

o[N -
% J
N, 9
AR
0 1:0
ol

;‘iérkr%gﬂl:rﬂ

'o*u-o}r/}*‘ qe
A9 wED

T HE]
3 OHH e & ?l ok 4= 9AAH(Gragson & Hagen,
2010; Ochsner & Fowler, 2004).

APHARC : =T EE EYOJE ] 5
A )7k o grlEtin e, 2] WA meS R
B #gdle e Gy FA1 e 22
ojeld Z BEFrlalul & EE HololrlE
ol 2= FEY wa A7} FI) PEE]
of A #x] o]el & o} Fgej 77} 6 F27]
7} FEIE A Eola.

ATPHARL : FXI G¥ o] WA 27 HA
v FolE G E58] ASEAY 7} F REx
24 e 2798 F B2E AL} 808 7
Az A FAIH 7} A7p POl EHEA LA
HAT.

HPHARN : YT 7 FE FZof VS
?’/’O/ §ljA] ofFe] AL SFAHE o B
? 2% 28 7fH . Zfﬂfﬁ’/ SR O 288
L//JL o)yt o7 o] A%z, o)A o] A
= fﬂaf/ﬁ gdos 2 o] H= A
E}Of = 7 SAAAY FEd. 27
< 70/ 56“7’ %“&‘5—7 Wt ol 227} gle
| of= A F9lu A7F F27] G o A YE o
Y go] & Hol oY = g Hls 22H
o Ao F& JojFAA FXE A EolL

(@) A& d=dd) o WA FA

I ok Flr

I r\r mp

1o, Wo X9 T §9 ]:\1
U

Wl
l"g -

A7FeIAE S Ao FPH 9FE A7
kA 9458 2207k ohd WA 2201t 2

»7] %o Faslth= AL A A8tk Maloney
¢} Simon(2006)%= 159 AFA @3] =F 7
35 AFde Ao RE AL =% 7]&9
FEE 1T £ Qo STk 548 A3 A
AR W o =3& Fdsof drta F43
, o) WAREAN Al AFEE A
A9l vyl vtEA Sy e|u SSI #HH F
= % wiolgtn & & Jithe



A58 #d A3 H EA (socio-scientific issue) HHH w54 22718 B Yol JulaNEY w572 BE £Y 21
Zolth A1g7HA] gtael|A o] FolAls S27] &F  of2
o] d3jH o ax= A AZgrd HJ%@. <
e T 227] 599 S AAS ouluAt T A7z N2 Heh=a Jieesd BT
9 @WE F27] s AAEIFE vb At AEPd oz SSIo] #E =] o]d FIHA]
3 3HALE oldl REoA Aozl Lo| 377 o =4S dAEe A puls w78 ololr)Ed
AFETE AQ TS o 22 & F U0 A 2] 58S FA e B9l He A 2
O & oloprle =g B9 wEAQ F27] ga $HEAT 53 AR A Hihes
Aol A3 AT A € F Atk B A o] 8 B 2w TE Wo]x] el I
FHAZ Fe 371 AFEFE SSlofl tigh #4dol  Jlgtn 2 4 glx] @ukes A4S &9t} ol
Fobx] F27]0f o] HUTE AL oloprlat Aol ¢k SSIFA FA|R FAIE FHHA

At

AT L: A0l oHE FYE AN o 7
Alaz 2 8 228k SpAIY7E 2m7) A Y
oJ_;zo x—l;ﬁ’ H/—a‘lo/ XHLO/ELc]xf,I: o77z£77 I/yo/ _9__;2_!;/
=X Y Hu 2z HE X Zole

A g A F: &33] HIJe)A Ao
FHE. F HE e A o 23 ge
e B oF o B ofr) Hi, WAy 2
4 *Jﬁo;f/‘W Hx 220 27} 254 7
‘I#o// He A élo} /777 77173— = 7/1
K%—g AE AE F 978 28 HJeze

Q\'
by i

Xt Mo 1 Ty
NN
Ex‘

Bn

(4) ssigd 2AE o &5 22471
AFFARSE = Ao S 7L 2
v =3k ot elelaS At ol
stoleh. efut ssis 2o] gt vy
= 7 2E 20 A =g T2}
ke =As Wita SEstslth 59
o7t No| gl H Ao gzt v
of =Ry SAZF AAUA @ 3
o ot A7 ved 22 ]
sttt olERA AZE A 2
kit

"

) o.ﬁ &gi rr

o M

n.]O

mﬂ
i
=

xR

ry
X ¢
N

Els
2

4y 30 IR 38

N

¥, L 10 fo rR tm o N qlo
L e
}1_:{
ok

32 R
olo
ol

f

o

AFHAGN: E73].0]0 FA7} N Fe o]
HE o vjF o He HE Yole SejHoz
o gy o vhjelu zefof HEr) HolAE
2AE Ay Fo] o Be el 284 A7}
o e A H}E;/o/g/ ARy EFozZ & AHE 07077J2
G Gz propolh) A7) g2Fo] oF v A
o 24 £33 & 77} gloj4 Y Foz
& A gl s FY Y& o] o) Hie A 2

T oA Fdthe olopl& BkGiTh od HeA
SSIell gk Shezo] 23t} Abs] ool A ol & #

23 e B RESHAAE oS § S ottt
=EdSE LT 9\)\‘3}(Wee & Lim, 2013; Zeidler et al.,
2005). & o]21gt ZA3}= Sadlers} Zeidler(2005)7} SSI
4 3 e PHE 29
2ol A8 D FE UT

gAeln 348 49 92 o] fdn @ 4 Aok

ATHAAN ¢ - Felimgof Al LAV TP L
i #ed ?_/il—iﬁéﬁg‘f g 2efA YA G
F}eimgo] HA Lr] Yt YHAAEL fFH
28 FEh)-- 2 BFF o] HASSIFE F247)

How eodla YAE & + Yu FRE FYE
”J’é’ 7 L ANE e g 0/7%/ & 0 &5
yeides] E98 A Ea
o A ZolL

>~

ALFARIC . P G} FI]o= 28, 52
o] AL} ALF] o] BAE OF REFOLQ. 15'77 73}
g2 P JEE Fu 2 FIH FEa4]

A GapE 270 SR SSIE ARR A o] Eof
The AZolg. o] AF 27 Y 2] A4} AT
i 28 AL} FHE Y2 £ B
2 #g} FR7] 2L A YA 28 A mlEo] RE
AR SSIE waE 2T HI o) AL3) 9
o #AE Y7 B Hiz FEYE A §F o
a4 o YA E i 28 FA o <L)}
A #ols.



2 a9 Be =35Ee] 45T ¢ 4 A
OOl fEE BFTE £9% vEy, w2
27 FAS B 5 ok £ ssiwd FAE o
& Bergar] FAS Hal =34 27 4
Fe 2AlolE, olB B Tt BILLIY
F EIH9 & ol 9 ok

of d7e AL vlge] wAbt 2 dvuAE
fdez ssiad =52 22718 APeile

il - O
Uehge duurlEe] =57z wey v
Joﬂ 3l Goli= Aotk A4z Ao 3
1le}52 13]9] =579 422l 9] HE
] F3he 637k SSIHH =57 F)
Eg =zpzr) ade AL ol 2 9)

(s =2 YU = T M

o _lz
AR

A5l oo X

ol

ot 4t
:‘?L_"

o o BN L 4y & OHI m r°l‘

4 N

r ol

o Y

fo 1k

et 4

o .

2% il

6 o|N

223 5 fo

oy v

8 O

g

o, a
o

= N g gy

tlo X o ath ol Lo

EFITNEQE—UJ?‘:>E&§£N\$‘J_\;_&}:OZENIO

ojN o
0

o

™
il jﬁ
o
3
L)
— 9 o
o ol T
4z o
0o E ok

|

e
2
=

z?
P o
O 8okl E

@ % 9Tk 273 B
PR F @ S A =
153k % SRt Egh ol w35
HE =3PEE QA
PEERDIE IR 2

i
&
A

olt
Ol
XL F
, i
£

i
oy o
i
[l
_10:;1%
e
>

=)
X‘i
£
>
_‘EL
E‘;
X, J}n:
o, Zi
— my o
|3 of
nlo N
o w
Y
lo
f
ol
i
dlm o[\ ot

FERERE

?
o
=
o) ) [ 5
S Fed BeS FE AL FAT 5 ddh

A7) st AEE A2 Akas o s
AN Bxan e BE 227 9 B
CRREESS um B, 24 22709

ul o] m oy

RRANDY S= T BVA S

=
£ 93 9 e et

o%
El o& rE fr

Ho £

o =34 22719 % 1
AL, ohgd =% 4
o FYES EEr W] £EE A0
2 Fete] @ ool 3 B0l AEHOE 2§
& gg

904 % 9

%ﬂ%ﬂﬁ 4
2 =982 Hatn 31 O SSI ¥ a9
Fo Aot g
a4 Zast et o}ga% JM o Ak A °l
(SShell gt =54 2715 B3l o= wAt
EEpz wgd Ao R Hol §SI A4 B =
22717} gt A3 e 227 59

= g eels AzE.

0% o|X ﬂllﬂ

o2

Abi-El-Mona, 1., & Abd-El-Khalick, F. (2006). Argumentative
discourse in a high school chemistry classroom.
School Science and Mathematics, 106(8), 349-361.

Bell, P., & Linn, M. C. (2000). Scientific arguments as learn-
ing artifacts: Designing for learning for the Web with
KIE. International Journal of Science Education, 22
(8), 797-817.

Colaizzi, P. E. (1978), Psychological research as the phenom-
enologist view it existential phenomenology: Oxford
University press.

Flower, S. R., Zeidler, D. L., & Sadler, T. D. (2009). Moral
sensitivity in the context of socioscientific issues in
high school science students. International Journal of
Science Education, 31(2), 279-296.

Holliday, W. G., Yore, L. D., & Alvermann, D. E. (1994).
The reading-science learning-writing connection: Bre-
akthroughs, barriers, and promise. Journal of Research
in Science Teaching, 31(9), 8§77-893.

Keys, C. W. (1999). Revitalizing instruction in science genes:
connecting knowledge production with writing to learn
in science. Science Education, 83, 115-130.

Gragson, D. E., & Hagen, J. P. (2010). Developing technical
writing skills in the physical chemistry laboratory: A
progressive approach employing peer review. Journal
of Chemical Education, 87(1), 62-55.

Lee Hyun-ju, & Chang Hyun-sook(2007). The Comparison of
State-level U.S. Science Curricula with Science
Teachers' Perception Regarding Teaching Socioscientiifc
Issues(SSI). The Journal of Curriculum and Evaluation,
10(1), 189-209.

Maloney, J., & Simon, S. (2006). Mapping children’s dis-
cussions of evidence in science to assess collaboration



A3 Fd AA A (socio-scientific issue)dt FHE =34 22715 Fa) Yol HaNEY =5T2 Y BY 23

and argumentation. International Journal of Science
Education, 28(15), 1817-1841.

Ministry of Education and Science Technology(2009). Korean
2009 Revision Science Curriculum. Korea Institute for
Curriculum and Evaluation.

National Research Council[NRC], (1996). National Science
Education Standards. Washington, DC: National Academy
Press.

Newton, p., Driver, R., & Osborn, J. (1999). The plaace of
argumentation in the pedagogy of school science.
International Journal of Science Education, 21(5),
553-576.

Ochsner, R., & Fowler, J. (2004). Playing devil’s advocate:
Evaluating the literature of the WAC/WID movement.
Review of Educational Research, 7492), 117-140.

O’Donrnell, A. M. & King, A. (Eds.) (1998). Cognitive per-
spectives on peer learning. Mahwah, NJ: Erlbaum.

Osborne, J., Erduran, S., & Simon, S. (2004). Enhancing the
quality of argumentation in school science. Journal of
Research in Science Teaching, 41(10), 994-1020.

Rivard, L. P., & Straw, S. B. (2000). The effect of talk and

writing on learning science: An exploratory study.
Science Education, 84, 566-593.

Sadler, T.D., & Zeidler, D.L. (2005a). Patterns of informal
reasoning in the context of socioscientific decision
making. Journal of Research in Science Teaching, 42,
112-138.

Song Yun-mi, Yang Il-ho, Kim Ju-yeon, & Choi, Hyun-
dong(2011). A Study of the Elementary School
Teachers’ Perception of Science Writing. Journal of
the Korean Association for Research in Science
Education, 31(5), 788-800.

Wee Soo-meen, & Lim Sung-man(2013). Awareness and
Eductional Needs Concerning SSI of Korean Pre-serv-
ice Elementary Teachers Related to Nuclear Power
Plant Accident. Journal of Science Education in Korea,
37(2), 294-309.

Zeidler, D. L., Sadler, T. D., Simmons, M. L. & Howes, E.
V. (2005). Beyond STS: A research-based framework
for sosioscientific issues education. Science Education,
89(3), 357-377.





