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The Implementation of Argumentation Using Science Writing
Heuristic (SWH) in Middle School Science
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Abstract: The purpose of this study was to investigate the effects of the Science Writing Heuristic (SWH)
teaching strategy on cognitive levels, science concept understanding, argumentation and writing skills. 131
students attending to co-ed middle school were selected for the study and assigned to the experimental and
comparative group. The teaching strategy using SWH was applied to the experimental group, while the
traditional one led by teacher's lecturing was applied to the comparative group. The cognitive level test (SRT
IT) and baseline test were administered before the instruction period. The summary writing test and SRT II test
were administered after instruction. The results showed that there was a significant difference between two
groups in cognitive levels and science concept understanding, whole argumentation and writing skills. However,
there was no significant difference in some argumentation components, including warrant, backing, qualifier,
rebuttal, metacongnitive question. The results of this study showed the possibility of implementation of SWH
in science classroom teaching.

Key words: SWH, argumentation, science concept understanding, writing
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Table 1
The results of pre-cognitive level test(SRT II) and baseline
test

Group N Mean SD t p
Experimental 65 4.50 1.06
SRTII - 711 354
Comparative 66 436 1.25
ine Experimental 65 17.53 4.90
Baseline EXp. : 112 076
test  Comparative 66 17.43 5.12
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Table 2
Assessment framework for Summary Writing Test
Domain Criterion Score
Nothing 0 Nothing mentioned
*Voltage depends on the connection of battery
. *Resistance depends on the connection of resistance
Not Satisfied 5 s penas ¢ . fesistanc
*In case of describing only one interrelation amongst Voltage,
Big Idea Current and Resistance.
Satisfied 10 In case f’f describing two interrelation amongst Voltage, Current,
and Resistance.
. | i ivalentl h f
Very Satisfied 15 Voltage varlei equivalently as per the amount of Current and
resistance. (V=IxR)
Voltage 1 Ability to flow the electrical Current in electric circuit
Science concept Current 1 Flow of electric charge
understanding . The ability of a substance or an electrical circuit to stop the
Resistance 1 . .
flow of an electrical current through it.
) Current varies equivalently as per the amount of Voltage when
Voltage and Current Resistance is constant.
1 Current varies equivalently as per the amount of voltage
) Resistance varies equivalently as per the amount of voltage
Voltage and Resistance when Current is constant.

1 Resistance varies equivalently as per the amount of voltage.
science . 2 Current varies inversely to Resistance when Voltage is constant.
concent Current and Resistance — -

p 1 Current varies inversely to Resistance
Connection of , In case of describing all explanations on Voltage variation by
science concept the connection of Battery.

| In case of describing one of Voltage variations by the connection

Connection of current of Battery.
and resistant ) In case of describing all explanations on Resistance variation
by the connection of Resistance.

1 In case of describing one of Resistance variations by the

connection of Resistance.
Ohm’s law 5 VolFage varies equivalently as per the amount of Current and
Resistance. (V=IxR)
criterion score/frequency
Claim 1
Evidence 1
Argumentation Warrant 1
component Backing 1
Qualifier 1
Argu.ment- Rebuttal 1
ation — -
Metacognitive Question 2
Graph, Diagram 1
Example, metaphor 1
Form of -
. Common experience 1
evidence
Excerpt 1
Picture 1
criterion score
. . Not Satisfied 0
Writing  Writing format -
Satisfied 2
Very Satisfied 4
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Table 2
Continued
Domain Criterion Score
Not Satisfied 0
Writing flowing Satisfied 2
. Very Satisfied 4
Writing -
) " Not Satisfied 0
Appropriate for Satisfied 2
audience
Very Satisfied 4
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APl 33Tk Table 3
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_ _ Comparative 66 4415 1.197
of AXste] A St EkepATE HA S I :
<.05

NolE e 29 FPolt A o welg s
£ —E’—A]'ﬂ' TI’—J—O}'/\}\E]'. 131 s "’]'Zq'g‘ 56‘}'0:‘ zr }—oﬂ Table 4
A AN FAT A B AAT F A = Analysis of SRT II in pre-test and post-test by cognitive

7 v S AR waM Y FaA, H level

e B3l Al FHAG SAE Aoz AAH Cognitive Pre-test Post-test
Az o} H)wste] zpAle] FA ) ek elgA S A5 Group level re-  Percent  Fre-  Percent
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shk Sele) vhA ol mu F ol weh ool oy a0
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HRABe 08e BLEOR WolAE ARE Ho]
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o] JEFo| o A, M)A A
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& Inhelder, 1974)0)] ®F3l= Aolth o]y gt Aol EH
o o] =, AAFE HAL Al S HE, AAF
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2. 29 SMI|(summary writing) 24 Z 1}

A 3pe F27|(SWH) FgA ko] SAE9] g
BE 4, Faig olal, wof 2 F27)
Hotr 7] flsted AP Hlw o]
e 9ok F27])(Summary Writing) 2
A Aol gk SAA et 7 AR

=)

1) 89 F27])(summary writing) AX 4 A3}

Q9F F227](summary writing) AARS Big idea, 7
Sl olsl, w9, 2227] ¢ 4] Q4R FAE
Aom, o5 7t 94E A AAT BAHES &
ste] B3 TE Table 594 EEo] APy Tte]
oF 7] HA A5 Hd2 2820, vlwFgwe A
AE Hae 19.722 Uehgy, T-3%5 23 484
o] Hlwyest vud uf FAHOR {Fon|sA =
o Z ur]:)ruﬂ;}(p< 05)

T3 A

N

tst 2MJ|(Science Writing Heuristic) 2| Zatm 1tst 2oi0jo| 2 929

Table S
Analysis of Summary Writing Test

Experimental ~ Comparative
M SD M SD
Big idea 7.12 582 485 504 240 018
Science
concept

462 284 336 262 265 .009

Argu-
mentation
Writing 8.70 3.07 7.06 339 291 .004"
Total 2820 1438 1972 1192 3.70 .000"

p*<.05

776 554 445 376  4.07 .000"

ponents

2) Big Idea ¥4 23}
Big Idea= StEEX g SHYES o]s
P | 918 Zlo|tt. Big Idea & e
Ao Hge 7122 vy HF 4.850 Hs
=4 YERTH(Table 5). T-74z Az T AT 7+
Big Ideaw FAHLE fou|g Ao)7t Sle AL
HERTH(p<.05).
SWH < a8 A3zl
3

Olr

\ﬂ

3 dwsts HAFAN FHFER

& AL o] & AHshs WS ARSSEIAL(AR 1),

A v W T TEs] K79 712 &oE kA
B3 HE Big Idea §lo] A7)l dist A

S AASATHAR 2).

<A 1>
2% ofd| A, MY, M M 7% Hole| Mzl BAHE 7
25 7. Ut 142l ofsiie TR B2 LEly B

E 4
N Eet Zo| 2t &7lo| MEe| Eels HFe HYe vz
Aol D, AMelmh X wat bzl T, AR} Hate| £y
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V=IR, R=V/I o|a_1 ﬁaggg B130| 7Hss..
_o|sjauzk
I3 MF, Mg, Mol ZAE MHEA. V=IR, I=VR,
R=V/I. Mo| L& g uf Mo MF= g6, M7
e of Mol FHESE NEZ AR = v, XMEo| dyE
o M| HX|H MFZ AHX|= Hl3| AT MR,
-0|5HA4=}-

<Al 2>

-AME MEk
ot 25 LlE L8 FHl= M7(2k= Hotk
M7|1E EfH =A =X 22Ut ®2(7F W Z0| Zo| S0
=,
IO M7 |7t ASAME Bz 2 Usk= 2 Ok[ok
M7= UK. Solg & H|=sh~
J2{u{7k. Hzh Eol TVE 2ty HFEE st
o ZMEo| FT=E &X[? O H7(of ZUCkT 2 TVL
AFET 2Soh=Al o2F0| UAX| 2

gk

I_a 5 Mak

0{7|M sECk= U2 MFE Lsk= 7ok L7t S0l =

sicln @nol 8 525 My 8!

oIS EW Zot b| 2 o HSeIt X|Fotl. aunf BT A

7|oK

-Oﬂ WES

M77tH &0f U= 22 Bt Y 522 £0f 2 Hok

SH AjZto| glofA ofgk =Y.

o APl AAT wolE AEF PPH I
(SWH)E oA AR axol WAL Sheiist #dd
A AL AN TS ket =92 S 9
e UEL, o] ES sds] A% AgAAet
a2 sl Aok Ta Ao A9 Aot 543
F4, SAAA s e 2 9 S A4 =9
HE Fate] FPsA Hrk oljdh A HA A o]
FolAle 227|8 T, ES ARAANE Az
strsh ARk AYeA ko, 49, ZIANE )
AL HHE %@’Zﬂ,i o]& 5} E]E’_(Santa et al,
1991; Prain ef al., 1996), WAL A HXE 4 &3]
orie A5 ES A4 DA Hl 015 B
2% /19 seke el Bl Az

3) #3ld ol £4 23

FHspdol] digk osl = Apole 7leh AHE F8
M3} o] MEE ZHe] dA# 2A4AE Md9sia glevt
g Bl Hrretsdnh Aspdel dig olslEs 154
o7 ATl FFe 4.62, vlwF e FFe

33622 UEMITHTable 5). T-A5S AAS A3 F
A 7ol Hpdel st olslee TAHSE f9
w3k 2ol 7t e AT YERGTHp<.05).

olgf o] AlFIA Hxo] A3 stY=L A A5, bl
s, A Atele] AAlG gk AW S AAISAL ATHA
g 3). 2u vadw PSS A7) gt e
st Lo H7leA 7 8““01 He AR, A
At Atolo] #AAE AWsA ¥e B9 B, &9
Hae destrets A, Lu‘, Zif%} Atolo] AAE
b= Zlo] ofuet A7lo] &g FAE F o AHE
shte] g oz AL AATHAR 4).
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<Al2]| 3>
MFe MRl 35S Lal, M7/t 22{of M7|7t 22 M7
9| Ciel= Aluoflol M2 MRE 527 o= sHE

Bt HE ARSShE ®A[0f 1.5Ve] Mo S0 AX|. Tt
EHel= VIEE]OL ZMEOA To| 2 A ZX? oRZez
Mek2 dFel 582 Yelishs s ‘3._3H, % dnlel 582
Yolisixl. el QIZ10I0k MF=L M=V, XE=R0[2{1
MEH o] M s MZ 27} S\’AO{. I=V/R, V=IR, R=V/I
2t =2 E/o[o}.
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86l BHORIA Sledl 80| B VRS BN o
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2 Aol el =R,
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<Azl 4>
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%{xlw\

ié HEt

=21= o

el olslel QlolH AN Sl ¥
@ S Hs) BAH0R felnel ko A3E
e A ® o= SWH 99 @AdA ZrolsE 4
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el J1 e SeL 312 AN A1 5
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oA Ade] tiet on s JAdsta, WHsiste 2
Mol ovs FAse 8& 715 5 AHOsborne
et al., 2004; Yore et al., 2003). Wty HIQA &
AEE olg)gh 4L Fato] Aspidel] tgt ol
FANAGL 2 $ ok

4) =9 ¥4 2+

Ao vy} Bludd 7o SWH oz 9%
o9] Aole =By a4 A SAAA W
3l Hriskavk A A, ddPEe HH4E 7

X o

AT A% 5 JAD 7l BAHLE {ou gt Afolrt
JE Ao 2 JEGTHTable 6). ©|23F xpo] 7t Yeht
AL SWH & 7€ A5 7ela o Hs|
7o A AHdl AA FAENA =E5e 7155
A8t o5 Zxg Ao 719t B & Uk i
AZE AAEE A el e oS THEAL ol
T 24 =98 o xHES wEo] A =9
T o] RS AT B o] YgES HAT A
§S AAshE ol 2 =97} o] Foix 3 Ay
AF}ZHE i g WA T4 F4E AT 2
AE e A A =oA o] T o] FojxA Hrh
ueb SYES SWH 9L 53] A&Hoz =9
HHE AAFoEN =AA F270d g 4HA
ol 8 glolx thdd =93y QA5 FAsA A}
2A A Aoz AT

3

B om), Agxke] A9 F4o] H 3.58, 247 H
@ 1.50, Bl we] A FA] Ha 2.32, AL
=z o, T-74% A3z Ag7do] v

EFtHTable 6).

Q9F F227|(summary writing)o] YERE =234
A F4L Big ldeas Zropla, Fshidg ¥
A Agsta Adshe AAAA F2 e ©
Ade g1d F27(SWH)E 53 33 ¢o
do] olal|o} 7Y AR FA a3t AN
ek g e gk 2A 9 &8 Hlgo]
1 F ol A 41.90%= B F ] 30.17%0l Hls) =
UERth o]A2 SWH 79 Z2adA SAE
Aple] A7 @ed] 7lEste Aol oy oy
+4 Ay, ag=Ze =% a8y 2y 58 2=

Jot Fo
o b

&

-]

+7

0 X ux do XL
o dlo ok

—_ =

H

Table 6
Analysis of argumentation in summary writing

Experimental Comparative
Group Group
M SO M SD t p

C 358 223 232 1.95 3.44 .001°
argumentaton G 1.50 1.58 0.70 1.01 3.48 .001°
components W 0.12 033 0.09 0.29 0.56 .575

B 0.00 0.00 - -

Q 0.02 0.12 0.02 012 0.00 1.00

R 0.00 0.00 - -

M

0.58 1.I5 036 1.21 1.03 .304
form of evidence 206 198 098 1.46 3.55 .001"

Total 7.86 542 447 3.76 4.07 .000°
C: claim G: ground W: warrant B: backing Q: qualifier R: rebuttal

M: metacongnitive question E: form of evidence

DOexp
€ 150 Hcom

argumentation components

Fig. 2 The mean distribution of argumentation components

omj g},
oF F2%7](summary
writing)oll YERd A AL 5) B vl g (At

6)2l F43 A Aot
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XME2 Qo[2tn sh=d AMMel H7|of v|astm Zolof
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