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Promote students’ argumentation ability and PISA scientific competencies through the
use of digital scientific argumentation

Student : Wen-Tsung Yang Advisor : Hsiao-Ching She, Ph.D
National Chiao Tung University, Institute of Education
Abstract

This study aims to to examine the difference in effectiveness between two digital
scientific argumentation programs — one with an group argumentation component and
one with an self-argumentation component — on 8" students’ physical science
argumentation ability and PISA scientific competencies. A quasi-experimental design
was used in this study. Two classes of 8th grade students received the on-line group
argumentation learning program involving physical science concepts, and the other
two classes of 8th grade students received the same on-line self-argumentation
learning program, for six weeks. All 118 students were administered the physical
science concepts test, physical science concept dependent formulating scientific issue
test, and physical science dependent argumentation test before and one week after
learning. In addition, both group students’ on-line argumentation, formulating
scientific issue process was collected. Results showed that the students of both groups
made progress from pre- to post-test on their physical science concepts, physical
science concept dependent formulating scientific issue test, and physical science
dependent argumentation test. ~ Only the physical science dependent argumentation
test shows the significant difference between two on-line argumentation groups. The
self-argumentation group significantly outperform than to the group-argumentation
group on their argumentation ability. Regression results indicated that hold of
physical scientific conceptions is the best predicator for students’ ability of PISA
scientific competencies, followed by argumentation ability. The quantity and quality
of on-line physical scientific arguments that students generated in a series of
argumentation questions improved across the six topics, and the self-argumentation
group’s students outperform than to the group-argumentation students. The
qualitative results of on-line PISA scientific competencies were equally perform for
both groups. This clearly demonstrates that students’ argumentation ability and PISA
scientific competencies were both facilitated through receiving either self or group
on-line Synchronous Argumentation physical science learning program. More
important, the student’s argumentation ability significantly performs better while
self-digital argumentation was used, regardless of the quantitative or qualitative data.

Keywords: PISA scientific competencies, scientific proof, network learning
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PR HEREE TR HESY R, FY AR HY £ PISA #

Bt eh@hifuris viy?

4-1 A e T E Ve ) BV EAT RS Y B Op@EsTasy -

42 sl THEHBEF VR Y FRAT IR AP FAPEG BT o
AR BRI PR .
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G IR AR A Fe A LB p AR B RN L o PISA 2006 £ 4 i
PRSP R R BRPE R EPEEES RS AFFE-H LT
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A2 % o Toulmin(1958)# & i 3% sm 7% 1 » s cn& % ¢ 47 % 7 (Data) ~ = f
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¥ - & PISA 18 i 4
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*guﬁ’“ﬁw B irdlahz £ILH o F)p > OECD (2000) #4145 it 4 2k & Mot it

¢ é?f%wﬂxa@&aﬁmduﬁﬁpiﬂﬁwm»?%%gﬁﬁﬁy
B AR B o 2 rib B A SRS B0 @ A A3 2e % e 32 2 » OECD/PISA 3 2
BELA g o #Y _%'g-ﬁi%s; PRl THBRE i % FFiER
Lt APFEL TR v - H R iﬂ%‘?ﬂﬁir’isu%oﬂﬁ’*’ﬂfi%‘?ﬁﬁi% &%
FERBLFHEOPEFIE AP ER LY R RTE HESEE RS~ EE 5
2 %k~ BIRF EME TILiz o

ATATBA N - BAET R R AR BE PR AN F &
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BB LG AP EAEGN 4 oo A B dig 4 S TERE RS ET R
AFEFEDR S ARG R KRG HEFE R PR TR L TR
(CECD)“T R 7B F =8 3 B (PISA) L 9 R AG=E + T fenF 2 v T e »
Faoga i s HEF LR P Ra AT LT RO AR > B2 R g
Rt gt 2 L Ry reacha {7 Fd PR T RAVRFR - &E P E = BA
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FELRT 2 FREL - X DN HARR B L RIE 2 R p PR

%o f 2000 &£ Bo = £ - X FEEEE 0 T TR mRlE- BERA

S 2IERIPEF e A2 - > BEPFH P4 12000 & B A

PEfrET L9 2003 £ 8T 53 - RBFf-HF L4 52006 FFF 54~ R
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R fof F 54 > ¥4 F RISk 3Ef24-5 4 (Problem Solving) e # 1 p & 5 iF >

N

BN

EIS

PISA = g e s & 5 A~ B & REH (20004 > 2009 #) » S (2003 & )frf
B(2006 #)5 1 dho & - XL RARL G A 2B REBE L T AL L (AR
ERE 2 ®TMITSANE s (B)d AR RA Y B4 0§ A gt B 4
COF g SRS ST R Rl 5 (CARRIE T At A A kiR 2 B
W B 2R g RO BT R Rl
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F]2009+£ F 681 B R4 2 20127F 3+ F 67 13 B 7w i T 40 ¥ o 3¢ {52006 # 7 =

SR L o TS FMAREKS (v - P E Y e R
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\\\?{r
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% R 222006# Pt griE fMF G0 £ H E AL PR xR APFF R &
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PISA 2006 = & #-% % % (scientific literacy) = % — # * (1) % &4 5 40 B 3%
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R EAE A& ) k0 PISA2006 5 FE ZimE e 4502 B e L &
eG4 TR s e N TREEERR 0 RE B F =R g iF(tasks)fr

%2 P (questions) (OECD, 2006) > 4c* B]2-1-2%7 71 :

PEER | R | PFN e | PR

gt g | AN Jea) 3 pEaar | BARE L Qe g § o p

440 B HE R | i Sl

4 E % [ #FAR

B E R S0P E AT (%
ABPEET DL F )

B 2-1-2 PISA 2006 # & =& 32 3 7 H(Ratcliffe & Millar, 2009)
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AR E R 4 hd R A w8 R 42 (identify scientific issues) st 4~ f# ¥
#+ & 11 % (explain phenomena scientifically) it # 14 2 F & # 2 (use scientific
evidence)ic * £ = BA P cix= AP F N4 APFEFTHRY FARFHEERH > UZ
TR AE TR 4 o BHCRF R TR KRR BAEA R iR

Ao~ R A % & 124 Bk 7 42 % (OECD, 2006) - 4o B] 2-1-3 77

2 & 4L B R AL [ éﬁfﬂ%fbﬁz‘?’%&? i SRR AL
(identify scientific issues) ERFER LY PR RE T M
EREAT Y SRR & Bk

l"i_:'] %\lif"é" v }‘@E’Pf fﬂ-%ﬁ‘r%ﬂ;
P& & do 2 AR % FRRIEC R
R TE

xS

(explain phenomena scientifically)

EURREREE B Nk
);:é’ I I{_Lé;\zé\"l%t is m'?"i/{ FE.;}T;’\',‘\ fzé\ﬂ—%i
TR R Y

8 #

(use scientific evidence)

] 2-1-3 PISA 2006 #1 £ 5. # % % (science competencies) k&

ot & aogt(knowledge) = & 0 4 5 FLE o F fas(knowledge of science) £ ft
& & ¥ (knowledge about science) 38 B o THLE R Zawah | X 4 & d HT . 1L
4455 2k~ & 5 & (Earth and space science) & B 5 S 43¢ m k o T F
AR e G REAFETEPEIRE PEAFELRAF L EFPEFER DS
B B a5 L8 Rdeie % By R A 2R PR % (Bybee, et al. 2009) -
EPEFEL e s e FRPERE - FRK - FEETEA 17 FFl e
BIEED R o

AALE AL R (attitudes) Z A R 0 2 5T e BAER L ()RPEHET A

(support for scientific enquiry)~ ) ¥+ # 5 § ¥ 7 1 = (self-belief as science learner) ~

10



Q@A EF Y 5 #4x(interest in science) ~ (4) p T HEB L FTRT F 2

(responsibility towards resources and environments)(OECD, 2006) o 4 §]2-1-4 %777 :

HPFHEL ¥ ® LFAFFEYEERBHT R v 2R
(support for scientific enquiry) g &

® it TFF AN LR

@ 4T 2o R Py i AR
HEAEE Y ap & ® 2 m;%@j'l_yfi%‘f P
(self-belief as science learner) O LjRAPLERIY Y O LIRFER

® s chflE i 4
HEEEF Y e O NPT AP A R P
(interest in science) ® LRt SROFAE 2R E% a1

e SR S S & el W
® E @& RE PR
ABo @ g ARG LG EF S 1p M

PEHRBET ARG TR ® i BB aAgOBRAFELR
(responsibility towards resources and | ® s R AER B R IRZ K p B A
environments) ® ibi AEEB R Rk AT R

Bl 2-1-4 PISA 2006 ¥ # # 5 fi & (attitudes)% % &

PEFRGREE 0 PP e 0V 2 2 2 R B e R
FuA R A dE s (1) A5 48 k4 (Identify science issues) ¢ & fF 4 ot
BEDTAZ Y oI T MEERE 2R R REFE T ER (2)
f2 8 4 8 1 % (Explain phenomenascientifically ) : &% p % # & ¢ # Lk % »
e B E R EA R EF 4 ok 510 (3)F 5 £ # (Use scientific evidences ) :
Fi* PERERRLFAL DD RNHE & RF A TR KT ML )23k
MoBRFHT LSBT B0 A - A I MEARFA
LA 28

AT REHFEEPISARE R 4 X N(DREF 2 S P EHREEF Y
Q#EEFAHV I PP FERBEFRE  QREFLIFR PP T RUET &

B OAEA B FREEE DI EFEY

11




¥oa FERE

N R Y L Ae N

VUL RS P E i AR A o PR EGERE S - 48
e PELd RRATHPEFRSL > 7 Ll A LA 8 £ Kuhn i
PR EIEG 2 AL p IRd i g A E R - T AN
A#H O BREPEFRLEIED TE &5 kar d F & 44 (Normal science) 3¢
E 3| & bl(anomaly)shE Ao Fla R 2 858 & L F & 4 (Scientific revolution) o #
BE b3 Ad PEEG T - BER 1 BALE T e @ L BEATE B
Wem? ore Z MREE E % om pip R 5 T4 ogdh ) = mﬁﬁiﬁ* L E AR o
Driver - Newton £ Osborne (2000)4 1 : " 5+ #1 8 % LA 7o 7 TR B L f
W o ey AR 5 LS fent < B # e Toulmin #:F The uses of argument 4
- F RN TRER R LM, PRR R phE L PR A h
KN o if.k;;z; AP MAd SRR e 4 - (Toulmin, 1958) « # % %
REPFE RO FEE TR p P T B oy EFPLPEAFEPE
FA L AERIPERFEF RS L BFREFIBE AT L RY
% 1RTd RAE kS PERGE L g,

Toulmin #73 E amm B E B ¥ 48 % K2 E A/ FE B = foilp o

W & FF e 0 PR RE BamsER F of & 0 Tounlmin 3ui - B =

Famzid $FRGBA2TH 6 PRI NHmEaL: Bex T+ 2 & 73
) £ ] //: : == I N = 7
R R T HE(D) > FRLL : EFG(C)BLREQ)

AR+ HRIR(W) FRIE * FEE(R)

EEIY + SCEF(B)

Bl 2-2-1 Toulmin 5428 4~ 47 7 H(Toulmin,1958 : 2003)

12



¥fData) : HEEFERY ?F’gﬁfélﬁ,ﬂif’_ﬁiﬁ”%ﬁ’ TR FE P E?ﬁd’—"
—"?‘P—ﬁ‘(CIalm) dEFAL - LRS- Eﬁ‘ VEFmESA FRE '% R
FR]&: A;}’g_ o

Ry (Warrant) © 259 - 24 - &%

Rt

I2d o ELd £ R R 2 A
B ¢ - A TR RIS LA g o

4 3 (Backing) : # 11 ¥ S ESE L EP B BR LD ARG © 5B RS uneE > #
maLd £ § e

'] (Qualifiers) : mflas 2 e Ll o dpdi g g * W AT 0 s Rl k2

)
3

* o

7 5 (Rebuttal) : # 2 & 5545 42 A% B AEH 1 & - B B DERT o 2 LT

F oA Ee

N

Osborne ¥ + (2001) iz Toulmin¥tem s sz 1 5 A# & 1 & FmER

B

—=

(claim)> &% ¥ F 7 F 7 s 40 7 2 fd ¥ kzEyp(evidence)dt ) > &
3 4 T F (data)fr ik g (warrant) s 5 s S R T R & v A AR B enTA e -
PH A el #F > BT R I AT Dk T 2 o Kuhn (1991) 17 = @4k € :R3E
PR P AL o Tl PRk TR SRR 4 b LRk e B e (1)
i # R B BE TR a2 o5 (Causal theories) © % 2 4 &5 IR % #rdk N el 2 4

CF TG p oL A RACBE 1 & T BB B A % TR R O G &
FREM AR F R D d BN E D G X 0 - i (2R R R
%o AR AA S H - F]% (Singlecause) s F4& 4 I@d kp A g e 0 TR
* e chi@d R ATELR IR BT AAE S § £ F1% (Multiple-cause theories)
(2) i #& 217 & 312 4 o2 35 (Evidence to support theories) @ B 48 5 p @ g

1%E 1"*’ A FMP\':’FE?’*E P#T gﬂt””#ﬁf’ﬁ‘? m’ﬁ;ﬁl 'F"»F-\ h‘lfie ’ rn’i/\«‘f&,\ mﬁl;y%»'“

o

T ove AT f i F1 % B R o (3) a0 14 ¥ F I (Alternative theories) s it p £ eI@ 5

FRHTRL AT DGR AP R AR ke L7 KA A nd BA T



- RHEROT R ARAFEERY > §F FROOEGBERFRD A 2 L fER
L@ 2 AR ER P ELEH LY - BhE R T (Dic A2 kF 5ok

(Counter arguments) : § p ¥ @A X TR > w A2 - Sk Rk L p

ey o 36T p ¢ Lk o (5)ar ¥ A 0K B (Rebuttal)E 75 5 1 F B A kD

FEBE G EHpE RO SEHRNF S OHEN Y - I8 7% % - Oshorne
% A ~ Eduran® A (2004) ik F it Kuhnemgq g s  BLEE > BB 4 anfZE i 4 & 5

TR

CEREE T TN ER SN F L e a e T

N

Koo S TR ALY 5 R R AR RS
K=z i whdE? §7 5 BFF o A L TR E SRS -
B=xw D@ L PEEhE 8 o

(EESY LERES T AN R TS BN ST L RS DR

EEE R RS B G B AT S e B TR L L e
WA A ST §ORRl A € 1B 42 0 Srahend Sk AP A T A AREAR 0 T
& et iy aE 2 8 FORR AT B ang 2 T el o B o i A L F o
2 B PEACE L A L R E WS A s 58 B & g

ch B Az E S § B ak# (Newton etal., 1999) - Driver % 4 {3 41 a1 8
FrahE 2 AR R g BT A BIRFER S L (DFE T HRE TR

R Ap gy BELTHRE S (2)) BRI € IR RIR

—

B Rt p e PE QP FIF LR EF A AR E AT 0
BiBHFE LRI LT DL EL  @EFT S 5 2 daopp o iF

® g enPIT < RR R ATenfl B soak(Driver et al., 2000) 0 o b it sk b ¥ A
wREB Y LR B g B e e e

dRERY LR RAHE T EY O BRSHEPRMAL  FRRE LT

-
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AP E > FRYFEL B v FORE BEPERENEETFL L ¢
T IRusm A #H G 10 fE o RIS IR o B Y F L S aigir
EREL g0 a {HhEhEER g B L g R gy R E R
oo Tt KT LR FAEP 2 RREEFPF LT DR o T REN
A R A E KT £ & e w2 - (Newtonetal, 1999) - A5 v ¢ £ 5
}’}’L-E-&nP|SA, ﬁéﬂxg Lﬂgﬂlm,fig-%?ﬁ_%*fz Z_ - ’:i}u{;i:%‘
HEBEF L P ER R ASEP E R4 o KR (T EH B w5 (OECD)
03 HeaPISAR o B-TEBN A R PEZ T apiE o LT P EHREN A
SR F A PEFRIER - A A4 o Lawsonsks B wE LRI b
G dAd A BREDEE A RFHT BE Lo o i T g e A T
BES EEL N LA T AR G TR L FE R A
4] fefedk i (Lawson, 2003) o imFE A S oy 3 o THT Y > B L G OR LT
% o Driver® « » ¥54p i = )*Jr%?—r  PERE AP R DF Y iy L e E
PEL v BB LR~ 3 EPEiE i d ~ 0 EFE amiaiie a0 RS LA
¢ # *R.(social practice)(Jimenez-aleixandre, Rodriguez & Duschl, 2000; Newton et
al., 1999; Zohar & Nemet, 2002 ) > @ B} » F £ & 7 & § 2% & K5 % (2006):#4
T ORGEF A PN G O E o § g A (2007)E 5T 2 B Y e

GE RV AR E RS AT i R B AR AR Y i

Z ~thERE

R A - B OfAE Jhd BRI PR AL TR G R o
WHOEREERLBFRN DT H REFEEHR2T A2 £2enig ¥ - Kuhn
(199) ez a7 e R 41 T 7 I 1 % & PLELE (7 R B A2 o Driver® 4
(2000) Tk sz 5 Migd SRR 7 B 0 BfS A 2 X By fiih

§e#% o Driver % 4 (2000):% 5 teimzapr ¥ 75 M43 ) kT £ 72 B enF AR

15



R FR R ok BLELRE AR G Fp 4k T R e B e
Fadd hBASFES AFEM2 YT AR ERET BA g%ﬁ—?fré 1
73 P AT R RS TR R - BRI SEF S Ap AL
wEOTHETEARE R A gERERS > PR LG B TFAE
HATBRZDR G ALz T EEY Rl R P
Pl zHaBED g e e AR RE LB EETHES A S
g o Al GTREA 2 5 TARE R shERET B E L JHP e o
RiF T {HPFOFE R AFE PR ORI T E T S P F AT
72 2 (Osborne, 2006) - Osborne ~ ErduranZ Simon (2004)z% % 2 #2855 3%
Fohd o f B FY e A L ORACERE Y SRS Ly AP
HERFRG P AFEEF G d LTV e AP g Y PR E R
BAanhzad 7 00 adAz? Bk 234 A & P32 sk (Osborne

et al., 2004 ; Simon, Erduran, & Osborne, 2006) - & ¢} 25 % xah AAREFE T o
Patronis% * (1999) - Bell & Linn (2000) ~ Yerrick (2000) ~ Bloom (2001) ~ Zohar &
Nemet (2002) ~ Osborne& 4 (2004)4 %] $+12& ~16 4k e # riAt § 408 25 41 &
PERL LN REARORE REETHEREF ] T RBERE S F 2
APEAFCPBR I GER Y B0 F A EFRACRM G AMALE

R BEHBRET IR AR] T B SR Gy 4 (F i

4,2009) c MHHENFLHEHF? 2 EEARFEVRG > BABELS BT M
Feo A (55 £,2010) o B HES Y ARG RS F A s 4 (Chen

& She, 2012 ; Yeh & She, 2010) - A & f "Fenkz ¢ o FL5 RKEF v g™

R FRE R RS SN SN A RE S A W iR
LB A B YRR g LR HP s KR dhe GBS N EY
FrazAREEYPFo» BR2RFY P FEp PAF BT R EAGE -

R Y AN ENFELFEEEPFEY CHp R OT R R ST AR

16



BERLT RS R PREEFREE A TNAT WA AL RS PR
# gk en¥t 5 (Driver et al., 2000; Kuhn, Shaw, & Felton, 1997) - £ 4 % 44 5§ 33536 42
PR LA e chd TR foR R L FAE T P 4 R B[R RS T
FHPEd EFRAFAR FEAERAFES  BRLAALT TR AP ETH
gAY CF YV FFERIE B REL TN o BPESREHR Y B
it > A5 ¢k Bgena 5k (Jiménez-aleixandre, Rodriguez & Duschl, 2000) - #7124 » 7
KEEHEFARTEI ABEY BRLY PR PEET hRE
it 4 (Duschl & Osborne, 2002) - i& i P FEcim e /a2 4p 51 o B £ 7 8§13 = T 323
BERRED 0 TFRAFOERTE D e e | PR Rl fife o FEH
4B A AR 0 BRI p e R FRE ) B ik BB D LR FhEL
dow BB AR AR g TAL ER L AdnhEs T
AR B e B A 4 dE S ip i s L L R e R Y L e h
BAEL TR A EE AR | Gnhidi BRAGEE A Fwmae Ra it
WARERFE A LG @A EpF 0 ¢ G HGmE N 4 0k (s F £, 2010)
Fl o mpf_?rga”f I RF A R AR EE L & & S HERIIh S R
BB A R ERRE AR T B E R R B Y § L S HAD
PR ERA SR ] BT RN BTSRRI S PR RENEE
FAp L OBEXREPERE L S ERETHEMED o FHPT RO CA

Zwmu;fi%’/‘ 2 ’;ﬂlﬁfkpﬁ_myf‘lﬁfﬂxﬁ Brgk s > T /A E 4 A ,;\,7T,L§

SR SN R AR SR S SO T iy
§ i 3 (Osborne, etal., 2001) » i #3%% ¢ gk r 2 ¥ 3R A4 KfFera o F R
Bt EAF NP S HE S AP L R TR TGP S B e R B
LI A D GEF AP APBLY CRIE E Y R R R A thivs

BA L FRT VEORERGRELF I Wl B AL ] 5

17



e N B REAKRNFFAKRNE L F B ALK TP i kB ek
AREERY - LEARETA LT IAERT G HEED 2 AApF LR e S
FHAEL RN FamaE RS Weg o blde t (1)Wray fe Lewis (1997)# 2363
F]F B E R TEAL AR B F B Id Lo4esp IR £ 0 U2
Sl ehe 3 Tinen 2 A~ (ne@d - L3 inaa@d £ 5 5 (R0 A
Bi2E- ) Ak gd e F7hE PIERI S HAFELT ERAEE - (2
Yerrick (2000)# A2 5 35 7 1 REFSH A GE DT R GO EF 2 X F %
RRFFHRF TN NEEFEFEFERF L BR LG ) BamE . bl

Bk Vg e BB B B R F] S T B

\\1-
E=H

T ORE (PR BRI 2 A S
o (3) Simonneaux (2001)#& 1 & ¢ > FE FFm - F 24 & RS BRI
BY ARG e e A e TE A AR a4 A

5 RGN
AmagdeanTy g ra £ | X 60 0 F A pimand ¢t L HEAF Hen

4

)

B2 R ARALE 0 B A A WP TR AR R BB BT 5§

[

HESRERE S LHESA S B A kA RSk ARF L
R ERRRIR S BH R A 0 o b jEm AL REFEENE T i
PEEF LR NI FREZ g e R B 4 BT L TR
et 35| SLE 4k (5584  (4) Zohar fo Nemet (2002) #1 A Bfs @ v/ 4

T RhEE R ER AR BEEG (1T L RAE S e SR S BT

BEGwRF o WRIFAFTERP R, TERESAES BT RIS
IERRFR? pRERENE A REG DR RF L U Fog e Y E o
Bl de® 3 p e apLERiE (T %3 o (5) Osborne, Erduran f= Simon (2004) #
BE MY AL RS SR “o - e M I N ol K] R jrlg%é?g”ﬁ

L L fEf  blde TR Bl 0 - BASKETH TR RR | aaE
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Wi PR E AR TEERBRSFIP 2 b ade e o A P g
it FAL MRS EE I E - R o 2 AR A AR
ST P AN | 520 e KER IR A B B o %

P RE R B2 bR G RER i%*’??%’?%éﬁﬁ‘%iﬁ

at

4
=

~

BERGHER KT RS R TR

SREEP B PO NRBASR BB B A TR oG E

ok

1 REBETHE o

WENHE LT 2 o FARFHAEEHOER LI ML L A
HEEFAFOREFRES 6 w0 KEF G A SHE R AR £ FRg |
IR

4 2 R R R S mE e s & R e iR ok o tE 0 ie(Zohar & Nemet, 2002) -

M A mEET Y o “’n)’f\:m—'—%l?i“ o H =t AiEFAHEZ W B

F_k

4%
|
)

Fleb o A5 F0ET U RpniE cijp BfriR Bt > S EFRE PO SRR Y e F 4 o
WEHIT TR B R e R )y LT R Bk
By deat (70t g (Erduran, 2008) o B 4 pF o R UE B A LIRS A gt * L
shfichy (Hogan & Maglienti, 2001) o 4 A4 € 457 f 4 shingdp % &
AR > 2 H B 2 w2 F Ay gy 2 0 ¢ L enda 12 (Brem & Rips, 2000
Lawson, 2002) - 5 4 % ¥ @7 i § B2 5% BF & 7+ (Kuhn, 2005) -
EARS ’&%’L& A & Ky#f2 (Kuhnetal., 2004) - A& HE T & RIS R K
LETHEREMEY SR EFBERL A AT % F AR AR L KT RS A
B Rl E 2 245 > pIE 4 [ 23 2 %wis s (Petit & Soto, 2002) o %L §
SN SRR SR L) A S N R £ SN oy o E U el SR
F P T*E e F_E R B 4w end BE( Lawson, 2003) - Simon % 4 (2006)
BFT Y REFmERE R AR R R F IR R F AR Ko 4 g eriE

FHREF e F AT L AL R AR AT SRR g 2
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EmEEARY VRY A H I RE DR B ARBSE Lo RE 2 F R

BB A L B AT BT R R N AR R RS R

<

TEOCHHIRPOREFE P DEAFR CER T R ITHRERT K N EFL
W F =T o

2 hmEEay PEML - PEREE - FIad Ui mEL? FELTF &
#Ho AdBs & Ol HEDFREGRE SRS T L& Ry o
Driver% 4 (2000)3g ! » 24 & a8 ¥ RY j 5§ I3 A5deh ~ in L 2 2755
oo T RIS Yy RIEOERE - - TR L AL M AR
WAL RED - BES L F 3 8 ¢ o Toulmin (1958) 3% Mi5m s 32 o 7 1
B EaAER N e 2% 7 (Data-D) - £ #(Claim-C) ~ iz (Warrant-W) -
% # (Backing-B) ~ 241 (Qualifiers-Q) ~ * 35 (Rebuttal-R) % = 4 > & Toulmin?® -~
2L ¥ AR E 0 & 2214 (soundness) ¢ Means£2 \oss (1996) # i G shzEIE P g
i Bl H - ERAFEREXR ¥ - Sut W L 3F sl s
I I F S SRETE I L
LEF7 LAS | © drhlh .
2mBEEE G 4 MR TE G T EL DRFHFW) R EF 2 F(C)
A FFRA g o
48 F 5 RIGRIEDD 5 T LTS RIF & m e
S.EE 3 "plevmit o
6.2 5B L3z f(C)nEE(W) -

d I IERE S E 0 025y 5 < > Cho & Jonassen (2002) 3-# & B3
HAFOEH > MEARNEBHEAFZ AN ELF024-6 2 BExo
Zoher{=Nemet (2002) 2 #= 7 ToulminswhE it k= & 2 F 5 E & T ok ip

AN F o RETAPK A P e & 1 - B Eaht 0 - B2 L8 %62 vk
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FAES B ILd o FRW% S FAM G PO RSP MET R

Tavd FAER KA ZRARS SV RIHRE I FEHRE T H b
PEMEEF a2 Davd H- 2 RAAFERSE 5 5HRF M I5RG ©
Bt avait o @ hiEe N F PR NP F A eSS Ty Y R T
PEER S FAF RO R A AP RO T RTINS %hT FIFL
PRI 2 I penft & 4rgs o Osborne , Erduran & Simon % 4 (2004) 3% % ¢
#* TAP B HRF L7 APfr B E AT REHFLI F $12d 25 p
P G HRAREME CREEE DRI AP R L Lo - L FH
WPE > LT AL ST RG THE > B2 5 KRBk TanhEa 4 o Tl kR
FLHEMNT @ b Sz EREMnE DA ~ 1 B3 5057 BiPE
Level 1 3m & d jitmie = o p 5 ® 3 5 f i 0z 4L(C) ~ Hiwnz §(C) 2 £(C)

e F(C)amn gk o

Level 2t iz d srthio s > H#EMF P 43 TF(D) - 2 H(C) - RIHFW) ~ £
(B) » izt ES5(R) -

Level 3: %N % ¢ 5% 5 BER D) RHW) s £45(B) > & @ & 4 &35 5

Level 4 : sz 3 # * P ggenz L (C)fr— & v F #adujar 5 (R) -
Level 5 : B3t i 4f % A chhdt » R 3 € 42% 2(D) > £45(C) ~ RF(W) ~ £ ##(B)
Eom 22 FBR)KKE S BEaxUE EWRHE -
Jimenez-Aleixandre 3% % Oshorne % 4 2 % & 3§ k § = & scnikdpm LARE
BETRE T 0 RG mmEA ARSI Z s BEF Sl L EARE B
FFF IR e Flpt o BT ERa @ & T s 47 1}]&_9 *THITBEERI(3p
Jimenez-Aleixandre et al., 2005)

Level 1 : & ® R MMARRF Heng > B FF ~ RpaF 5 o
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Level 2: Y NIRF ARAF Hena sk 353 FF ~ kgt LI LEF

Level 3: s F B MM w225 - FF & kyp ienfgilr g =B

Level 4: 37 P M- BF S d F g LQ N> Vs BEF & I ikdpip

@ oo
Level 5: Y 3 7 ¥ - B A HNM 7 82 § I AT F Apid
Sandoval f= Millwood (2005) % Maloney = Simon (2006)#% ! # 7 & B
SRR bR Y HmEEArY @ Eypiha 4 - Osborne & 4 (2004)
Simon % & (2006) - % Clark f= Sampson (2005, 2007)4 M ime & F cnmd i
WY XA (R B AR Ekanit 4« Sampson fr Clark (2006)# 21 T 51 1
BELEE RIS 4 GO
I -HRapr DA FE ST AT 4 2 45 flopd] 12 g e fiz 7
i R
2~ tesFE N chy fldelm gl 5 4 LR R ¢ & AR OF HGERRT TR
R eI o
S AN DR AT R EF NG B R AP EYMNAIFR TR D
Ho5¢ (pattern)m 7 B4 wdp k L 3B L hiz Ao
4B T3 BRAZRATHLE TFT ARG 7 F H- 2 fLniEE
FAXPHE g3 PRY 5 2 I0E
S Ry HEEREDY DR F A EE e B p fAEZE T
(it S r iR
Sadler £ Fowler (2006) #& !\ ;=2 #hE S F @ RwmE N 7 ° FFE PN i

BA AR e s Au
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1% Bt ilh 5z o

2~ % -t R R

3+ %2 E O e

4~ % =% M IRPREE -

5 % w sl FOHRDFHEE F oG ik gk o

Mason ¥ Scirica (2006) ;=2 & 2 #hBh &5 = B L &A% F 1% - F R
EAF IR ERPFEDIER S TR IR IR GRELFDRS ¥ =
FES VR OIEY 2 HER G G o4 e kgpd BT 7 (Means & Voss, 1996 ;
Zohar & Nement, 2002) & 372 d e &P F 6 3070 0 BmE s £ T Bs o
R

1~ %40 Ry o R RESRE
2~ = & DHmEBE L R LG AR B SRE o
3 A i EAeTmBE 0 L R 2 EAEeaEd L

A~ 24 RFEGTHEEE - B EFEE o

|
=

Scm i G AR EEE S B P it FrIfd o
Clark £ Sampson (2007a) 2 3 ¥ { = FH PFHFE ST A S - 5 s > &
)[R

1-5%F% 13 F

o

Fei

e

2% - % i h#ETF HEZE G 24 (grounds) e F(C)ie & & 5 (R) -

3+ 5o i md e HO)AF 5wz O LG FBR) -

N
*}
10
&
-%\
[

~=i
ey

d e fL(C)R F 6 ez L (C)e 2 5 - B F 5 (R) kP&

S ¥ HEe § 5 BESRAPREHLT HC) B F 5 Rk PR
4304 %z E(C) -

65T 5 HhEFFIBFBRIICG - BEHT USRS I L Fh
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£ H(C) -

Clark % 4 (2007b) %5+ =R F ¥ § R EGERE Y T & Do 47 % 147
TR Y BLRATHREEFEPEL R 6 DA T T
LA TR A B R AR I B ORS E R - HHFEEAFL AR H
FY ¢ hmddfy LT a AP PERTEH LML FEP
¢RI 4% (2006)4% B 7 & Toulmin (1958)3# 7 % Heh= 1L 5 228 > 3
XEFWEF ST LG AR B W (w) ~ 2 (D) ~ £ EI)
$REAL LI BRAE

2

- B iC REAEE -

>

>
»

I

.@»?Cd‘cw t/z‘ ’ji ﬁ»{‘%‘i%o
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M SD M SD M SD t

B A#%m#E 58 2931 10.661 38.14 7.950 8.828  11.581 5.805(.000)

| EmE 60 2942 11.057  37.10 9.012  7.653 7.758 7.671(.000)
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,;ﬁﬁIg%g‘ SO ﬂj”\éﬂ giﬁig;; 3 e
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AR kAL E A A AR e S de 4-1ed

F04-1-4 12093 R4 kL E a4 RIsk 2 & s T

%2 %k SS df MS F
L RE(@ RS HE) 2165526 1 2165.526 39.9817
KER e 34.412 1 34.412 0.635
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£ i 8426.068 117

“p<.05, "p<.01, ""p<.001
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EHRFATRFEZT 2 FREHFEBRER H P FA T R EHRE N
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M SD M SD M SD t
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TR AR LB R 4 SRR o % ek 416

% 4-1-6 JL i A KEAP R AL E HE AL 4 R S AT

#E Kk SS df MS F TR
LRE 23919.805 1  23919.805 199.135

(iRl = )

N 960.448 1 960.448 7.9967  lEmmE<E Ak
e (34) 13813614 115 120.118 (p=.006)

EX i 38807.966 117

“p<.05, ~p<.01, ""p<.001
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BB ~ TLA A REAP R EEE A 4 BBk o PR (8] T AL IR {7 pearson 4p B
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*k *k *k *k *k

FEHEL .564 541 787 .644 531

* *k

p=.05, p=.01

d 24177 @57 PEEHBRE S OF 2 G300 - FRA W RIE SR
T3 REAR R AIE A0 4 AR ISR IR O KT AR R P A o R RS R
3o e R ap o 10t - R 7 v fF A 47 (Stepwise Multiple
Regression) -

IR A REAR R AR A 4 S RIS F S R RIE IR A REAR R D FAPEA SRS
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% A-1-8 It 3 AAp L E A0 4 SRS SESH wIF LT R &

P8 A A Y 7S
R R t p
ts 7Pl Beta »~ fic
= P PRA (S P 339 3.444" .001
591 349
FLE 5 R 313 3.117° .002

“p<.05, "p<.01, ""p<.001
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p A% 4 00010002 It fFAp ik PEREA SRR AR GRS B
T I REAR R GRS o e PR T IR L EEAR R PR A SR
B R ERESRI ST R R A R 4 RS
% 34.9%:% & £ - F(2,115)=30.802 > p=.000 - &7 » jFH-A L At R & 0 &
IR REAR R S FEPRARIBR TSR] A F E I O B R HREL RS HE

LA RFER A SRS DR REES L 349% -
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o R 4F ARV A KBS PERIE I ER KRR F] AR
Rl ARl > R S HBES Y Y FERRE F R -
- A RREE T RREY AT A4
Aol H iRy 420 B TR hRES Y RV AT S B
R I PR RIS ER RS AP BRI
BFRTREE AT A s 32 TR A a4 o
(- )F ¥ Friz & H PISAF S il 4 2 s
B2 bl h#EEY P ERE G 0 & BHEAPISARF i 4 ¢ 457
FREHAL I BRI PR ER S TEFHE AL
PAEfe 2 AEE B 501205 i F R EET cross coder reliability=.85 -
Bk H oA s LB R A A 14 F 47 £ Bick 47 (Repeated Measure ANOVA) > 11 7 fe
HFEF A X PFERES N E AR NS PECRI S S R N ]
AEA R BE RSP FRIER D R o5 F e 4-2-1
t'l-r—,-r o

#4-2-1 2 ek EHGNT 2 A HHE A(T)PISAFL & e 4 24 2 E4F & A 47

¥ B R LR =L R
[ 4 | e
= ¥A(l-6) HEER Earrsud
N M SD N M SD F(p) F(p) F(p)
0.01
(p=.936)

T1 58 3.95 165 60 3.52 1.61

T2 58 4.71 151 60 4.23 211 2>1™"

T3 58 4.67 168 60 4.70 1.91 35.18"" 2.81 317

T4 58 5.17 1.74 60 5.80 1.48 (p=.000) (p=.016) 451775 4527 437
T5 58 5.57 .86 60 5.73 97 551775 552" 537
T6 58 5.26 152 60 5.43 1.59 6>17" > 65277 637

» 456"

556"

“p<.01, “p<.001, ""p<.000
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0
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HETARY 0 E A F RIS PMAR 2 EF NG RIS AN LA AT

ER i QUECE &id & iRt S A L AT o ) VAR o & £ (i

58



1.2
1

0.8 O {8 A5 T

0.6 - [ A4 15 it

0.4 - @ {E A58 1R

0.2 1 @ /N 52 S TEFE
° T1 T2 T3 T4 5 T6

Bl4-2-3 25 Bk e & B ARA T FE S % 21 AR T 0 E A T At
d 4 F4-2-3 A 1 B B g 2wk 0 A Rk o
AP > AR MEASEL AT NG L EmERS RN E A R F S

B2 2B FE A AR HE S 0 4 b o LRI 7 R e

F R R o
1
0.8 H
O {/\ nBﬁIEEﬁ
0.6 W /NAH A TE R
0.4
o {E A SE2IERE
0.2 N
) = /N SE R IERE
T1 T2 T3 T4 T5 T6

Bl4-2-4 & R F R L H AL B AE R D FE BT AL F A
dBl4-2-4 v o B BT HERENHF L AL E A%

Wb R 2D FENABSGIINAS LA W G B E S > g kg 2

AR g o tp % H A o R BRI TERT s g 4 AR 2 A kS

RS FEo M Y A HE AP | hERERSN AR 2RO B A%

ARFHS DI 273 PREKERFHSOFL L0 oy E a0«

FRA PR Lk g ] e

59



1

0.8 O {E oy TR

0.6 B/ NAH RS TERE

04 - | G{EASERIERE

0.(2) 1 & O/NH5E IR
T1 | T2 | 3 | T4 | TS5 | T6

B4-25 FPEGBELLE AL IFE - R 2T AT IHELS T A
d Bl4-2-5 Bor o s FECHRBREN S OF L AL E AT REOL
b1 %iﬁ;ﬁi’w} wgu\ﬁﬁ_&m&%%?%}_iﬁo%?;ﬁaafg&_@:iﬁ_éﬁ

oz ¥

%

BB GT S L 2D A dc S A A

B xR e A ot BAGEREHS PS4 a

i

g
flkiimBERT g4 L P gt "‘,f”) hE R R s ch
A G20t B H A SRSB4 vk di sl B G2 I F R S oo
SR EREESTRREY FEPERER T AT
ho] A RARALS B TR RS Ve Y AT S ¢
LB A TS RN B TR Y R ST B hEER
P ARE Y R R MEE & R & T i (7 A 4 e
C)EVYFERIEAPEREL 4 2417
F4 hRRBET PSP E R A PR AR R RhE L R
%2 2 H(C)~ (W)~ 2 F(B)s £ B (R)ecngFA & Brek » » % % Level 1-#2 4
PR hEE FIN R s Level 2 AT T AFEE EF LA - B4 Al
HEY A PERIEGARY 0 RF BARE Y R L & F & ilevel e
Level 27 i Fg R 4=t #cit (7 £ 47 € #icA 7 (Repeated Measure ANOVA) 4 47 > 14 7
P E G S XRFF T o A FAmES B G s 238
FPFS 0 B AR hEELF ST YL 40X 4210

% 4-2-10 2 e B o8 2 H ~ (T)Levell ¥ Level2 2. 8 =X iz € 4F £ #ic it

60



u 22 %m 24 R
B | e 5 -~
= F o i pepps  0ORE
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p=0.006
TL 58 352 266 60 3.08 243
T2 58 378 236 60 278 178 253"
T3 58 319 206 60 212 1:842 908™ 0.74
T4 58 452 262. 60 373 - 281 (p=000) (p=501) 4527 4537 4x6™
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T3 58 222 143 60 183 1.96

T4 58 21 187 60 152 1.44

T5 58 34 238 60 310 2.71

T6 58 214 161 60 162 1.45

“p<.01, "p<.001, "p<.000
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T3 58 143 157 60 0.92 0.94  (p=.000) (p=.133)

T4 58 176 188 60 1.13 1.69

T5 58 116 165 60 117 1.21

62



T6 58 178 178 60 0.82 1.05
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