201200 0000000020000

(R R O AT KIZ X D Wason 2-4-6 % A 7 TOFRMER BB 5T
A study of scientific thinking with visualizing hypothesis space in
Wason's 2-4-6 task.
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Abstract

Two experiments investigated whether undergraduate
students change their hypotheses in the Wason's 2-4-6
task (Wason, 1960). Their task was to find a rule:
"Three numbers in increasing order of magnitude”. To
find this rule, students received a training in which the
students were instructed to explore counter-examples

from their hypothesis(es) and an alternative hypothesis.

The students who went through the training were more
likely to change their hypothesis with more
counter-examples. However, a significant effect was
not found in the rate of discovering the answer of
Wason's 2-4-6 task per se. Subjects tended to be
satisfied once their hypothesis was falsified. Once they
discovered another rule, they stopped exploring new
rule. We conclude that, in order for students to
overcome the confirmation bias and to develop a habit
of disconfirm in hypothesis examination, simply to
train to think about counter-example is not sufficient.
A careful and well-designed long term training is
necessary to acquire the skill of hypothesis formation
and testing.

Keywords —  Confirmation Bias, Scientific
Thinking, Disconfirmation, Hypothesis Testing
Strategy, Counter-Examples, Alternative
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1. OB R - BB
NZHEHRFRADLL D ENHITONT,
IERIE 2 SRR L L, & O TERR 2 [EARAY I il

DEET L. LT, BFENRHEERTIETS S
CEIR DO HRERE A L L T DRI E~E D
BRo T, B0 T3R8 LG A LT
TEBRIHAEL, HimzlEo T FrkR
Ik 2 RSORDFBINIERN 2 STV D, 8B
DOEELSZEALD RD B E 2 5 E D (Vosniadou and
Brewer, 1992; Smith et al., 2005), H13ZD(in vivo)E}

IR T ORI - S DOSURD 6%

Z 5 % D (Nersessian, 1989; Nersessian, 2008), [H#E
fiE D SR 5 % % 5t O (Klahr and Dunbar,
1988; Chen and Klahr, 1999;Klahr, 2000; Klahr and
Chen, 2003), BE ¥ /L LREEOHENOEZ D
H D (Kuhn, 1989; Kuhn et al., 2000; Kuhn and Udell,
2003), #Eim& NA T AOMENPHEZDHH D
(Wason, 1960; Wason and Johnson-Laird, 1972,
Klayman and Ha, 1987)72 £ 7288 5. AWFFETIZ
Hedm & A T ADOMHE) S FEREDN DM LT

pP2-2

RA T ADFIRIZEFETE 200 % FEBRIJI L,

EELT.

AWFZETHY $% 5 Wason(1960) D 2-4-6 & A 7 |3
[2,4,6] D=2>DH %t MIZDOMIZH D EH
EHTHTF—LThD., T —Y—lI=205D
BlEE 2, FRANEINCH>TWDED, HoTH
RWNIPDT 4 — Ry 7 %2155 2 & THEE L CW
KHF—=ALThHD. ZOHX A7 TRDHFEANL, T4
N2 TP THhDH. B, 11,351 (ZIEH
2> TWTC, T16,4,2) IXEANTEH > THRU.
TF—=ATIE, HoTOWDLLEEIL(H), Ho TR

GAlE() e 74— Kw &b, 2 LT, %A
LIERNZSWTERLAMTITH D 2700 &R
HNE B, BRI RET 5.

Klayman and Ha(1987)DWf2ETlL, Z @ Wason
D 2-4-6 A7 ZiE L oL, REMGEY =&
A DORERENA T A% R LTS, R SA T A

U, VIDICBEXTZ e ETEDLT L
MHRZZNE W) ADRFOHEEHEDOZ & TH D

(Tversky & Kahneman, 1981). Klayman and Ha
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(1987)1% Wason 0 2-4-6 % 2 7 th G, & 2 1=K
ThTIEE L6 THRATT 2 EFH AT I
(Positive Test Strategy) & 1T 9 & ICHERE/ S A 77 A
DN Z N E LTS, X5, ZOMGE
NAT A% EZ DI2DITNE, WL A T A
Z I B 12012 1X) "RE(Falsification)" % . 5 Z & 3
MHETHLELTWD., KGEEIE, HDHBIRIZO
WTREYE LRV & b 2565, EERZ DBI%
ICRES LN RS iLd 2 & T, Popper(1959)
WCBWTIRRESNERFLERETIIRN S D E Sy
D, I EXFT HOOBEEREETHDH. £
72, MGEZE 25 1= DITIT SRk i e vz
DIWLEETC & % (Chamberlin, 1897; Platt, 1964).

Wason @ 2-4-6 % A7 &%\ iz, FEie %
7T u ADOWEIIZ 2 FET D, AT TIE
HHESORELLER, ﬁﬁ%@fk%%ﬁfhéﬁé S
®d(Gorman & Gorman, 1984; Gorman et al., 1987;
Gorman, 1989; Tweney et al., 1980)23% < & % 2%,
AT S8 FRRE 2 3% ) 72 £ C Wason @ 2-4-6 % A7
ATV, J7WE - RGHRZE(EOBFFRIE A 2. AAFSE
%, Wason @ 2-4-6 # 27 ZFIA L, 8Ok
25 IERE & B PR E T e X, BEFIEOZE
btz BT DO THD.

AWFZETIE, FRBLEAC W TR O G E" &
B2 DR, WERE N A 72%%0@216%
FERDZLEMNDD. EDTOIT, "IGRIZ

TUITE D HFH" LRI H TITE %focb\%%()i
B %E 25 2 &, A7 REHERR (Chamberlin,
1897; Platt, 1964) D% A0V, % D% Wason D
2-4-6 X AU HATH Z LT, ED XD ITHIERZEA
L, WHEREIZ D7D D0EGHTT 5.

AWFZEIE, FEBR 1,2 O RIS/ > TV D,

F2Bk 1 TlELHkBR# % Single # & Single-Universal
HOZSORIZOTZ (K1a). Wi h, Wason
D 2-4-6 X AU FAT IR, 12, 4, 6] 7> HEfES
L=00OMHHENE—2>FERD. Zhvk
it A & L, Single #£1E, G AIZ"HTiXE D"
ZODKOEOHE 12 BIHT. LT,
Single-Universal #£ Tl A IZ"HTITE D" =D

DEOFZE 6 i, "HTITE LRV = D2DHDOH
% 6 BT, ZDt%, Wason O 2-4-6 ¥ AT %17
WZ DR TORBUER « BREZ nE Ao r 7 %
ALk Lot L7z,

X la: 92 1 T LfzR—2

Single Single-Universal

la EBR 1 CTHEALIA—Y

Fo, RN ZEHLHZ L1, H—0kXD {
R D Z & D WIFF S5 (Hirt and Markman,
1995; Laughlin et al., 1998)?> T, 3Bk 2 TIXIL U
WML TCHDIGRAN Z>OGE 252 5. HRE %
Dual #£ & Dual-Universal #:D —>O#EIZHTF (X
1b), Wi, Wason @ 2-4-6 ¥ A 7 %47 9 HillZ,

[2,4,6] N HEAETE o0 OMICH 5 EQ %
ZoEXL. Ihve, G A LGB & L, Dual
FETIE, " A DI H TTE D" =2 DEDH,
"R B DI I TITE D" =D DFDF], " A
WZHAGEE B ITHH TILE D" = 2DHDOH % N
ZH 4B oM. 512, Dual-Universal #f Cl
i A DI TITE D" = DD D, {Ecuﬂ B
DIZHTIIE D" Z2DOEOH], " AT B
MBIZHH TUTE D" =2DEDH], "Gl Al
Bt B IZbHTITE SRV =20 DBI % E i
Zh 3 BT oHd. £k, Wason O 2-4-6 X A
7 ATV ORI TOMRBER « BEE7 v 2o
0 7 A iek LT L.

X 1b: G2 2 THHI LTeN—2

B & e Rl 2
P N
[ A B\\| C ;I C
b / = (D
Dual Dual-Universal

1b R 2 TREALER—Y
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ZNENDOFEEZ A7 1%, W& T 720D
BabLNr T LT DD L > TR
L(4 1ab #5H), NUHIZESETFHEZH L.
AR, Wason(1960) I EDERIZ &+ 25 Z &
ZIFFLTWD. L, EHIZME LTCBRICER
Doy, Fhadb I U TRGREZZE LIEMS
HHIMN Do T Z ERHIE SN TSI,
(Wason, 1960; Wason and Johnson-Laird, 1972)4[a]
I% Wason @ 2-4-6 ¥ A7 Ttk BRI 2 A5 T 5
War—EX0E L. F£, F— AR THERE
FRIETH LEFEFZ L, )D& 2Rk
bihb.

[2,4,6) D=2DENEEZ 9 DI OFEIHIT
REL DT T=2H5. MBarE), T5EEME], TH
Wtk O=Z2S%MENDDTZDDOIFHTH 5.

M A
ZOOEPMEE DD, FETHRLRALDM)N
BHEDND D Z &L BEVECTHERE A 7 A~ 7=
BAE, 2TERO =SOBOFE VTS
BEEYTD.

[ 70 )

XL OOEE —OODHDFEL, DD L
ZOODEDENLELW=Z2o0 DN, Tk
HELLS L THLWE00K R0 EHEI D D
Z L. EEMCREGE A T A ZGo T BRI,
TNENFEEZD =ODEDH Z N TN D 5HE D
lEE R A

MR )

ZODOEPHEZ TP D, T L HEo T
KD, —EHZ TS TO DONEMEIDD T
& BRI CHRERE N A T AUTME - To BRI, 1
Z T L ZoDEDEID I % AT B A A
Y9 5. Wason D 2-4-6 ¥ A7 T, Z OEEEME
ICHRE DR E IS KB BENPHE R TP &
W HDIZ/ - TS,

Klayman & Ha(1987)i%, 1EFHIERIT & AHEHIR

TOEL L HRPUC L - TUIGEE 25 Z BT
&, FREKGEE 2 DHERITONTHORITIZENT
LA THDHZ L EHHET L TEL TS, L
L, NMIFIEFFRITORZIT O HIANH 5
(Wason, 1960, Wason and Johnson-Laird 1972)7- &,
BAERRITET DT OOMBRLETH S,
AMFFE T, MR O S % 5 2 12 /i 29 %
X, ZRRRAGHRHEER A REE L, DifERE S T
ANEDIRNDLOTIE RN EE X, ZOARENE
EBRET A, EB 1 TiX, Single # XV %
Single-Universal #f @ 1% 9 7%, Dual # L ¥ &
Dual-Universal BEDIE 9 DS IEEFH LM E %, (A
WHEBG A, = oOartE, F7EM, HEEEk
B E-oTHfTE T La2THIT A, £/, K
MRS HBH DL LE, B0V bR BH 5
Z & B FF & LB (Hirt and Markman, 1995;
Laughlin et al., 1998)> T, 3Bk 2 @ Dual #fiE,
Single #£ LV HIEEEE, RKinEEEHLDHEZ,
S HIZ =S DOEFOFME, FATEHE LTS
ZENRBEZHND.

2. FFBEDFIE - ER

21 EB1

- EBRTFIE

BEERBAR PO, RBER O A ERE
EF B0 A ExtGg e L, FHECT o F LI 254
OWERE E T, EBRLEZ. HEBRETY =T ki
HHFEBRYA NMIT 7 EBAL, BRENDIFAT
a7 DOERIZIENR M E W E 2 AT b
Wason D 2-4-6 # 27 #¥ 7 >7=. (4 1a)

- EBR 1 OFER

IE %03, Single-Universal £ 1 9 73, Single
IV L2 WMEHAR S -T2 DD, ZEiXehoTz
(p=0.58, Fisher's Exact Test). 7273, a2 # &4
FUC, Single-Universal FED1E 9 23 Single #£ LV
HLEZVMEM A H Y, BE =N B o 72 (p=0.0054,
Fisher's Exact Test). > ¥, BEMICH WO CTIGRE
EEBOEIMZFEHREODRER -T2 LWV D
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HLOO, EEFBOEMTINW = bheholoZ b
Wbhnsd. T, REEEEEFR OS2
Mol bmb b, EEBEZOBEIMIIED7
MBI T=DTEA D I,

ZIT, ZENENOHERE D AT ARG DT
IZHEHET 5 (3 D).

*® 1 RBOEER], FIRERK

Single Single-Universal

by | 2L | BY L
B Ay 19 6 25 0 *
HAEME 14 11 23 2 *k
BRI 14 | 1 19 6 n.s.

(n.s.: p>0.05; * : p <0.05; **: p < 0.01, Fisher's
Exact Test)

FNENOFEFDIGRD b KFEE 2 2% F5] 2 K]
LD, LT THAERE D 7 ML
7=. EOHEFEIZE W TS, Single-Universal BED 1
9 7% Single ¥ & 0 & AR I A £ o HEAME 25 &
LWL N, BartE, ST R
BROHNTZH O D(p=0.02, p=0.008, Fisher's Exact
Test), HEWIEIC I T D 21T A B /e 72 (p=0.23,
Fisher's Exact Test).

w2, BARBIZERATHIC LD X 5 A 2 v
TWeDh, EEORITH, = >OEELA bXGE
G THRGE LTI N Z NN ORITHD 9 5
fAIEFIH S NTeDEIE Z D B DI TITZR W

F 2 7RG, et TRAT L2 G,

Single-Universal FED1E 9 73, Single BE X 0 & HEN
Brnd (77 7 la), BHEREN G > T (t=-2.32,
df=42.96, p=0.025, Welch Two Sample T-test). 7273,
"ZENE L A WEFIE W IZBIE", S 2GR
ToAT L7=EIE 1%, Single-Universal #£D I 9 73,

Single £ L v LIRS b DOD(F T 7
1b), 351372 7> » 7= (t=-1.004, df=43.14, p=0.32,
Welch Two Sample T-test). IE&T57-Dlkd &
BN D F B & F O T2 EIA, HERE G ©
AT L2EIAIZHB VT, Single-Universal BED 1
2723, Single #£ L 0 IR H T b DD(F

7 7 1c), ZlX7eiro7-(t=-0.71, df=47.14, p=0.48,
Welch Two Sample T-test).

777 1 HRHAITEIS

777 1a: @BHEFEERRRATIS

1.0

*
%-7 -

Single

0.4 06 08

0.2
1

0.0

Single-Universal

777 1b: EEHRHATEEG

1.0

08
1

n.s.

06
1

0.4

0.2

Single

Single-Universal

777 1c: @R RHREHTEE

08 1.0
|

06
1

n.s.

0.4

0.0

Single Single-Universal

(n.s.: p>0.1; *: p<0.05)

- KB 1 OB

ULEDOFERND, EEHEBIITEI R o o)
AEFEHE I EN D - T272%, BifEsEITE & 72
0, RENRLDTholoZ Ldbnd. kL
L T Single-Universal BED1E 5 A3, Single #EL D
HmRnH -7 b D0, BREAEOIEZEFELIZET
Rodhote, Ziudk, BBHERSLE AV TR
REZAFIRVRY, "2 50 L D B2 E ]
IR Dol 2 L&A L TR Y, BEMIE G
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FIHE R, SRR EEI S ST 2 20 7
Mol-Z EEBMRL TS, 1243, (AR EE
[ZBEZE 12 Single-Universal BEDIE 9 NE o Te Z &
FERIET 2. 2k, EEMEEELTIER <,
BEMERE, EEMEIGLTORITE LIz Th
Sl ENENOGEN» D —ETHRAEES L
EFTIUT THETH L) 22, TEPRELLR
KTh L ZEitRI T ENnTE L. AfTH
BoOBEGEHD L, BartE i TRAT L2BISIZ
FERH Y, FEEMGETRAT LI BIE I XN
ol ZiUE, KRN EE SN 00, [
BTHHFETH LV RGUTHTZICHEREL T L E
Sl EERLTWD., 2F 0, &IKE LTI
WEREANA T 2B DHERAEN D2 HOD,
Bri= 7GR ORERE S A 7 ALK > T L E - 7258
Lipoie.

77, RBIEEZ DLV, B LWMRGELA LT
T2UE D DBERRISEWATREMEN DD, LW d D,
ik Z DD oD FERH Y, —13K
MORPIZZ 2 TN R ITTDHIE, b —DiF
Bl ldiE B2 ThHD. T, FIDIC
ST DA 7 oI LTz CIEMfeER R X 2
RFTVWDEA I D EiR 2 T, FIDITETDHHR
A oI LTH AT S .

2.2 EBr2
- EER TR
BEZRBARZOLMAE, BB AN ik#E

EDS0 L% HREL, BRICT L L2254 T
OWERE T, ERLE. #$REIL Y =7 kI
HDLERYA MIT7EBAL, FRENDIEZAT
27 DERICENR U MEHWEFEE AT &
Wason @D 2-4-6 # 27 &3 Z7e->7-. (X 1b)

- FEBR 2 OFER

FPE, KELE oI LA T H BN R
DO EHEID S, Dual # & Dual-Universal
BEZ bl U 72 B, E&FE B0, Dual-Universal #0
15235, Dual BEL Y b2 VWMHM R B -T2 b DD,
1% 7273 o 72 (p=0.12, Fisher's Exact Test). 7273, {ix

AT E I T, Single-Universal FEDIE 9 A3
Single BEL V b2 WHIIAH D, BEREND -
72(p=0.042, Fisher's Exact Test). > v, #EMICE
W TR BB OB R E O EN B -
e VR D bOD, IEEFEROEIMIITNZH7
Mmool LRbhd. T, RERHEEFKD
Nz SRR oz bbb T, EFEEROH
INZIEDTR DB IRINSTZDTES D D,

Z I T, ENENDOHEAE D WAL O RIS
HHT (3 2).

& 2 (REOEER, FAELK

pP2-2

Dual Dual-Universal

by |72l | BY L
B AP 20 5 24 1 n.s.
LM 20 5 22 3 n.s.
HEJRAE 16 9 17 8 n.s.

(n.s.: p> 0.1, Fisher's Exact Test)

R 1 &[RRI ENZ N OFEOELN & SGEE
ZHHEFEFMA LD, LW TR AEE
AU bhLE. EORBMIZEBENTD,
Dual-Universal #£D1% 5 7% Dual £ X 0 & ELF]H
EHOBENMEIN 3 8 > 7273, EDAGEIZ S 2D
BED LA B 7R - 7= (p=1, p=0.19, p=0.70,
Fisher's Exact Test). 7272, Dual #£ 0 8 E| /)3 B A1k,
FEMIGRZHWTERY, 226658
BT LTS 2 EBhD.

I, AT OFF OFEIH A RGN A TN <.
"B DB TR ONEF A AW RIE", BETER
CEAT L72EIA 1%, Dual-Universal BEDIE 5 23,
Dual #£ X 0 HLEIMEF A H Y (7T 7 24), BHE:
Z=INd o 1= (t=-2.45, df=44.09, p=0.018, Welch Two
Sample T-test). 7273, "2 L < 220 E41 2
cHAY, FEMERH THRITLEHSIE,
Dual-Universal #£01% 5 23, Dual BEX Y & HhMEH
MAHSTbDD(F T 7 2b), ol

(t=-0.85, df=46.95, p=0.40, Welch Two Sample T-test).

IEET D 72010k b BRI D FH 2 F v
cEIE, R TRAT L2 EI A T,
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Dual-Universal B0 1% 9 73, Dual # LV & HEIIME

MBHST2HDOD(F T 7 2), Zixhholz

(t=-1.1,df=45.29 p=0.27, Welch Two Sample T-test).
7772 HRHEATEE

777 2a: BEERSRRTIE

*
%-7 i

Dual Dual-Universal

0.4 08 08 1.0

0z
1

0.0

77 72b: FEMRFHITEE

n.s.
| V i‘ i

Dual Dual-Universal

04 06 08
| 1

02

00

777 2c: WRERFHTEE

08
1

qu

Dual Dual-Universal

0.4

02

0.0

(n.s.: p>0.1; *: p<0.05)

- FEBR 2 DB

U EOFERNG, £ 1 & FERRICEEEKICIE
FEINIRIP o e MR E R E BN b o T2 120,
LHERIE A 7 AT E BN REM ThH o772 Z &R
bind. ST, ZOONEARAE, FEME, 8
BHE) ORI HZEHEIC BN T AT o7z, LinL
EHLOORETYH 8 FILL EOMBAE, SO
ZRAL TV, koT, &M, EEMTOR

BRRAT D B BLRERE S TN - W REMER B 5 . F 72,
RITEB OB S & 55 &, BEHERETRITLE
FIEITEN DY, MG TRIT LA
XN Te, U, SEBR L L RRICRED
EHEINTZHOD, MBETHAELTSH L] Gl
WCHTICME> CLE-T-ZEERLTWAS, OF
0, IELEDIZ O THHAICENTH, &
e UTCIIMMEREIZ BT DB RN b ST b D
D, FTMGRICHEFEL T LE o 72,

TlE, XL THRER—2 DG L D
DEEIXED X IITED DFEA 9 D, WHEITIEE
Bl OFER L EBR 2 OFERE T 5.

2.3 EBR1 LB 2 DRk
« HL#Z 1 (Single # vs. Dual #)

Single # & Dual # T, Dual #£D1Z 9 23, Single
BELY b EZEEBITHIMERILH T2 b DDA
727 72 (p=0.35, Fisher's Exact Test). %7z, fitiiZs
HHEHEZBNTHAIZALNT, ZbRoT
(p=1, Fisher's Exact Test). Ti%, = 2> DFEEH
SFIAERIZE DL IR >TNDDES D H.

(#3)

x 3 RLOREER, FIAEHK

pP2-2

Single Dual
HY L HY L
B AP 19 6 20 5 n.s.
LM 14 11 20 5 n.s.
HEE 14 11 16 9 n.s.

(n.s.: p> 0.1, Fisher's Exact Test)

EDOIGERIZEHBWT S, Dual BEDIE 5 28 Single B
£V BRI HAE RO NIMER 23 8 5 Z & A3
D8, ABEME, AN, BEEEOWTIIZR W T
b AL A D R o T2 (p=1, p=0.13, p=0.77,
Fisher's Exact Test).

I, WATH OB DOEEG 2 AR O TR A
TV EEPERE CTRAT L7 Bla e m 23
(777 )b 7en - 7= (t=-0.083, df=47.83,
p=0.93, Welch Two Sample T-test). = 512, Z5EEMt:
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G CRAT L= EIA1%, Dual BEDIE 9 23, Single
BEL D LHIMEA NS - 720377 7 3b), 2R
7o 72 (t=-0.78, df=47.82, p=0.44, Welch Two Sample
T-test). HEJRUIE(GR CRAT L 7= EI4 1%, Single BED
1E9 23, Dual BEL D HEEIMER RS> 7037 T 7
3c), 7ElE7e7) o 7 (t=-0.29, df=45.96 p=0.77, Welch
Two Sample T-test).

777 3 H#KHRFITEE
4573a: BEERHRTHE

n.s.
| - i_‘ ﬁ

Single Dual

10

086
L

0.4

0.2
1

00

75 73b: FEMRRATES

10

n.s.

0.8
1

086
L

0.4

0.2
1

0.0
L

Single Dual

757 3c: ERERHATEE

& n.s.
° Single Dual
(n.s.: p>0.1)

- bR 1 OB

YL EDOFER 5, Single # & Dual #EIZ BV TIT,
% DIFEIZBWTO e h b THAR D72 b D
O, PEEREI Do e LA, HEEMERGE A

pP2-2

AT L72BIA 1% Dual BEDIZ D A 72 W MENC &
v, fEiaE Z DI L2 Z LI K DA E ~DL)
RiZehoTo vz b, TR, KERIZHETIEEDS
IRNERG A B 2 725G TR TR S 5 D72 A
5 /. W HH T L,  Single-Universal Ef &
Dual-Universal F£ Dt 217 5 .

- H# 2 (Single-Universal vs. Dual-Universal)

Single-Universal ## & Dual-Universal #£ClX, 1E
BHEENCBT pEER L, Ebed o (p=l,
Fisher's Exact Test). & 722 HEH IV T,
Single-Universal #£ 1% 9 23, Dual-Universal # L ¥
HEWMEFI A S - 72208, #1372 0> > 72 (p=0.4635,
Fisher's Exact Test). Single #f & Dual B£D i & [F]
BRIZ, IEZEBR, R BN IR IS T2,
ZODIRHIZRIT 2FAELIENTH D DIEA
I M. (K 4)

x4 RBLOTEER, FIREHK

Single-Univ Dual-Universal
ersal
by | xL ol 7L
R &L 25 0 24 1 n.s.
AN 23 2 22 3 n.s.
HEE 19 6 17 8 n.s.

(n.s.: p> 0.1, Fisher's Exact Test)

EDIGERIZIBNT S, G H B DK & 7o
BB e otz 2 LT, e, Sk, 1Y
BEDOWT TN T H 2T A DI o 72 (p=1,
p=1, p=0.75, Fisher's Exact Test).

Az, AATHOHEG OF|E 2 RO R 2
T ABAFPEEHLCRAT L2 RIS, B
X722 < (77 7 4a), Z=b 727> 72 (t=-0.50, df=47.44,
p=0.62, Welch Two Sample T-test). Z7EME{ R Tt
17 L 7= %14 1%, Dual-Universal B ® 1 5 23,
Single-Universal #£ X 0 & BB R H > 726 DD
(7T 7 4b), 3137253 1= (t=-0.83, df=47.14, p=0.41,
Welch Two Sample T-test). it TiddT L 7=
FIA T, BIMERIX72<(Z T 7 4¢), Z£H72h
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- 72 (t=-0.094, df=46.65 p=0.93, Welch Two Sample
T-test).

777 4 BAHRPITEE
457 4a: BEERHRTHE
n.s.

1.0

0.8
1

|1

086

0.4

0.2
1

0.0
L

Single-Universal Dual-Universal

73 74b: EEMEHRATEE

1.0

n.s.

0.8
1

086
L

:
L

Single-Universal

0.4

0.2
1

0.0
L

Dual-Universal

737 4c: ERERHATEE

08 1.0
|

086
L

n.s.

0.4

[l
1

Single-Universal

0.2
1

Dual-Universal

(n.s.: p>0.1)

- g 2 DB

PLE o fE S 2 5, Single-Universal #f &
Dual-Universal BEIZH VT, 2 < OFFIEIZB W T
IO TR S ST b DD, BHERETR D
olc. UEDZOOREIZE > T, iz —2I
L7cZ ST K DHGRERE, BifERE A 7 A ~DH
EIRNRIIH NIRRT LR mST b d.

3. MEBE

ZODFEBRING — RO EEZ D Z
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