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» BIERORA, RABERICRT 5 ER
- JGiE (Popper, 1959)
- RREEGHDRFL (e.g., Kuhn, 1970; Platt, 1964)

* THE ROLE OF DISCONFIRMATORY EVIDENCE
> NEET 7 u—FIIEEEN, RpRPTHhRRN
>  2-4-6 i (Wason, 1960, 1966)
- confirmation bias
PRRZIN DO DT A b = positive test (H¥) 23
KFEZ R 5T A b =negative test (H) X471 7eu

* VARIOUS DEFINITIONS OF DISCONFIRMATORY INFORMATION
> GEDEFE
- HoOHE

(e.g., Gorman & Gorman, 1984; Gorman, Stafford, & Gorman, 1987; Green,
1990; Kareev, Halberstadt, & Shafir, 1993; Klayman & Ha, 1989; Mynatt,
Doherty, & Tweney, 1977; Penner & Klahr, 1996; Tweney et al., 1980; Wason,
1960)

- T (“no” feedback) DH#HE
(e.g., Gorman, 1986; Gorman, Gorman, Latta, & Cunningham, 1984)
> IRLEEMSETH, N7 p—< A XMEE S L2 (Poletiek, 2001)
- EBNLTUBKEEL 25> TR
(e.g., Klayman & Ha, 1987; Poletiek, 1996; Wetherick, 1962)
» Figurel &Y
- HBEOMGEE Hiset, ROTH_XxHHAIZ Tset & 75
- BUEOER Z MDD D721
E1(H-)%MFE — no(T-) = HEiE
E2(H-) %= #FE — yes(T+) = RE
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Figure 1. Illustration of various definitions of disconfirmatory information, where the H; set is
the set of instances consistent with a reasoner’s i'™ hypothesis, the H; set is the set of instances
consistent with a reasoner’s alternative hypothesis, which is generated concurrently with the i
hypothesis, and the T set is the set of instances consistent with the correct rule. E1 to E4
represent four instances relevant to the four types of disconfirmation measures.

E3(H+) Z#iiF — no(T-) = K
» HUEEH) ¢ THFE—4v ) OBRTERT S H-T K EH)

» diagnostic testing strategy (e.g., Bassok & Trope, 1984; Skov & Sherman, 1986)
- XN ETZTC, ELLDDOEMEEATEDLT A NEITH
» H-H'BGEG# & L TREGE

* THE ROLE OF THE ALTERNATIVE HYPOTHESIS
> B R ORI OEMRIZ LV HH SN D

(Adsit & London, 1997; Kuhn, 1970; Lakatos, 1970; Oaksford & Chater, 1994;
Platt, 1964)

» dual-goal paradigm

(Gale & Ball, 2006, 2009; Tweney et al., 1980; Vallee-Tourangeau, Austin, &
Rankin, 1995; Wharton, Cheng, & Wickens, 1993)

- 20O0BAIZRSE L Z LT K DR ADRLE
- triple heterogeneity account (Vallee-Tourangeau et al., 1995)
Halofle T A MY 5 2 EAFERITES
RV MBI 2 PRER LT & & DR
— EHEMICHTH~ LT
> RHROERBROBZHFHRLH LT L— AT — 7 BB



* DISTINGUISHING NEW-PERSPECTIVE AND SAME-PERSPECTIVE
HYPOTHESES
> GO E LYk %5 (Lakatos, 1970; Kuhn, 1970)
» Chi (1997)® ontological category &5 (27 %
- EE3ODOHNTAY —ZREp L TLHREAL L LTHRE
1 >OAROHFOREEZEAL  “weak conceptual change”
B2 D RKOMOWEEZ{L  “radical conceptual change”
> 100 4 DFEBRNLE LN E 17 O ERRHIC5HHE (Appendix A)
- 17 OB EPEEAICELE UGS 2 5 (Figure 2)
45DHT Y —
2ODFAT
>  BGT I ARGR
- [FUEOH THIILX same-perspective hypothesis
- BN OEESEZ I A A TOILIE new-perspective hypothesis

> IAZEREORICIT R DHESE LD 2 ENEE (e.g., Dominowski, 1995; Ohlsson,
1984)
- 2-4-6 BRI R
(Dominowski, 1995; Lin, Lien, & Jen, 2005; Oaksford & Chater, 1994; Tukey,

1986; Tweney et al., 1980; Vallee-Tourangeau & Payton, 2008; Vartanian,
Martindale, & Kwiatkowski, 2003)

> GR
—-  new-perspective hypothesis DALY 2-4-6 FREIZ IS 1T 2 HAIFE 7 o Al ged: % 48
MEFEDHE59

* EXPERIMENT 1

» instruction paradigm ®OF|H (e.g., Gorman & Gorman, 1984; Tweney et al., 1980)
BGEZ 2 < $ 272
- negative test ZEIINLDOZ L EBURT D

> 3ODA—)L
- H-T, H-HGEF RO B OB
- RINARERO R E X A T DO
- R L RIEAE O NGER DR O ET O bk
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APPENDIX A

The 17 hypotheses used to form the basic hypothesis structure for the
standard number version of the 2-4-6 problem used in Experiment 1.

l. Three evens

2. The 1st number <the 2nd number <the 3rd number

3. Arithmetic series (different by a certain number)

4. Three different numbers

S. Three numbers with multiple relationships between them
6. Three numbers all greater than a certain number

7. Three numbers all evens or all odds

8. Three numbers all smaller than a certain number

9. Three integers
10. Three real numbers
I1. The first number the smallest
12 Three single-digit numbers
13. The 1st number + the 2nd number = the 3rd number
14. Adding three numbers equals a certain number
15. Three rational numbers
16. Multiplying three numbers equals a certain number
17. Three numbers with a common divisor or a common multiple

New-perspective hypothesis: Adding a Same-perspective hypothesis: Expanding

new branch of concept to the original or narrowing the hypothesis within the

hypothesis same branch
Root Root
[ [
Attribute Relation Attribute Relation
Number Number Number Number Number Number Number Number
category | |boundary | difference| | order category | |boundary | |difference order

’
-
-
-,
-
-
-’

Ex.: The hypothesis “evens” (H,) is revised to Ex.: The hypothesis “evens” (H,) is

“evens different by 2” (H"). revised to “integers” (H).

Figure 2. The basic hypothesis structure and examples of hypothesis modification in the 2-4-6
task.



<  Method

< Participants and design

>

40 4 DFHEVE
eSS
- H#HRGM
XHT 4 TTARNANTTV—EHORIE

< Materials and procedures

»

»

FEYER 72 2-4-6 A &2 21T

T oY= — MIUTOF#REEZ AL

- T ARNTLHH

- ZOHEFET A T HHEH

- FEBREFIZLD T 4=y

- HEORE O

212 FE DT A K (e.g., Gale & Ball, 2009; Klayman & Ha, 1989)
HBURFM T, XA T 47T A T 5 K5 I1C80Rr

< Dependent measurements

»

Testing strategies
- ARBIZIH OMDOT A B H* test
IO 7RVEOT A b H test
- BIEORGE & R DGEROFMOT A b dual-hypothesis test

Disconfirmatory information
- H-T SGEF#H

H* test T"no”

H- test T"yes”
- H-HKGER#®

Kinds of hypotheses generated

- new-perspective LA LH LWVESREZEVIAAL TS

- same-perspective [f UFIZIE L, MO SH LWEEEZEBML 20
- implausible FERDBIAEE CTOFH E —F L T
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< Results
< Effects of falsification instructions
» XA T4T7TAMNH)OE
Mgtk (8.7 [, SD = 2.1) < H#URSAM: (2.1 1], SD = 1.8)
- t(38)=2.56, p<.05
» H-TGEF#RO =
Wil M =1.60, SD = 2.1) < HHURSEMF M =2.05, SD =1.7)
- HEZEZRL t(38)=0.74,p>.1
» H-HBGERF®ROE
- HEmlgRME (3.55 = 2.5) = HHURSEM (5.1 +3.3)
- t(38)=1.66,p>.1
> B R
Mt (85%) = H¥BuRSM: (40%)
- t(38)=0.74,p>.1
» DB TIE, BERE (164) RIERE (25 4) (200 THMT

< Roles of disconfirmatory information and types of alternative hypotheses
(Table 1)
» H-TGEE®RORE, H-HGEFHO =
- ELLBHER = R¥EA (6(38)=0.66, p>.1; £(38) =-0.57, p>.1)
(Table 2)
» new-perspective hypothesis D %%
- R > R¥ER (¢(38)=4.08, p<.01)
> FOMDOIA T IIFEERL
- EFHoR (£(37.2)=0.58, p>.1)
- same-perspective hypothesis (£(37.0) =-0.77, p>.1)
- implausible hypothesis (¢ (37.0) =-0.80, p>.1)

< Relationship between disconfirmation and hypothesis generation
»  H-T SGEEROEITER LI D % A 7 (Figure 3)
» new-perspective hypothesis
- %R (M=1.00,SD=1.07) > K¥H (M=0.44, SD = 0.65)
- t(38)=2.07, p< .05



TABLE 1
Means (SDs) of two types of disconfirmatory information for successful and
unsuccessful participants, Experiment 1

Successful (n=15) Unsuccessful (n=25)
H-T disconfirmatory information 1.60 (1.5) 1.96 (2.2)
H-H’ disconfirmatory information 4.73 (2.7) 4.08 (3.2)
Numbers in parentheses are SDs.
TABLE 2

Means (SDs) of three types of hypothesis and total number of hypotheses generated for
successful and unsuccessful participants, Experiment 1

Hypothesis Successful (n=15) Unsuccessful (n=25)
New-perspective hypotheses 3.93 (0.7) 2.76 (1.0)**
Same-perspective hypotheses 3.73 (1.8) 4.28 (2.6)
Implausible hypotheses 0.20 (0.4) 0.40 (0.9)
Total number of hypotheses 7.93 (2.0) 7.48 (2.9)
Numbers in parentheses are SDs.
**p < .0l
*
1.6 r N
1.36
1.4
— 1.2 Ti 1
o .
,E 1E // . New-pers.pectlve
2 osl / hypothesis
g 0.53 O Same-perspective
& —
%’ 0.6 / 0.44 hypothesis
0.4 / %
02} / /
5 % | ﬁ .

Successful subjects Unsuccessful subjects

Figure 3. The mean number of new- and same-perspective hypotheses generated after receiving
disconfirmatory information by successful participants (7 =15) and unsuccessful participants
(n=25) in Experiment 1.

» same-perspective hypothesis
- JER (0.53+0.92) = KFER (1.36 + 2.08)
- t(38)=-1.45,p>.1
> R
- new-perspective = same-perspective (F (1, 38) = 0.85, p>.1)
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TABLE 3
Means (SDs) of two types of dual-hypothesis test (the fourth definition of
disconfirmatory information) for successful and unsuccessful participants,
standard condition, Experiment 1

Successful (n=7) Unsuccessful (n=13)

New-perspective dual tests 2.43 (1.0) 1.31 (1.1)*
Same-perspective dual tests 3.86 (2.8) 3.15(2.4)
Numbers in parentheses are SDs.
*p < .05.

> RER

- new-perspective < same-perspective (F (1, 38) = 5.52, p < .05)
» H-HGEHFHRIZOWT

- XYL A new-perspective hypothesis

- XYL A same-perspective hypothesis
> WEHISEEO A T (Table 3)

- ZURIZ XY dual hypothesis test D=3 072 72 %
» new-perspective dual test

- FR > RFEER (£(18) =2.24, p<.05)
» same-perspective dual test

- BH = k¥R (¢(18)=0.59, p>.1)

> RGBS AT
> RED%IMERED%/dual-test (23515 5 new-perspective hypothesis DA% &V %
FURFERDENIZE TR SN D02
- T25%DBNIE DRERN Z b OEFNGTFRITE S
LD % coefficient = 0.29
[CRED#% 1.32 (p < .05)
dual-test 1.25 (p < .05)
- same-perspective hypothesis [T T#| L 72\

< Discussion
> 4 OD3HA
- FHEFZFDIF 5 ) new-perspective hypothesis % 2% < Ak L 7=



H-T, H-HBCEAS #C R O B3 B R e 1
- FERFIINGIEE 5721 2 new-perspective hypothesis % 45k
- RINZARGER Y new-perspective hypothesis T&H 5 1F 9 BRI AA~E D LT
- H-T KFEE#H D% O new-perspective hypothesis O% & dual-test (2815
new-perspective hypothesis D723 % &.O PRI HET 5

* EXPERIMENT 2
» Chinese name version (Figure 4) % 1 2 TiEi (Wu et al., 1998)
- 3ODAFIORAMEEE XD
> KR R OEES R A RAE
- ERWIOMEBIZEL TERSNDEIED (table 4)
50% — simple
20% — difficult
» simple T new-perspective hypothesis 4 V ME L L7272 A9

<  Method
< Participants
> 80 4 DFA
- AT X ARLE
< Design and materials

> BINER 2 ERT A

=/, ML, BR G

Figure 4. The three Chinese names given as the initial instance in the name-content condition in
Experiment 2.

TABLE 4
The correct rules for the conditions in Experiment 2
Number content Name content
Simple Arithmetic series Three-character names
49% 53%
Difficult Increasing numbers Names at least share one character
19% 6%

The percentage listed below each rule indicates accessibility of the rule as determined by a group
of 37 participants given the initial instances.
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The basic hypothesis structure for the name content of the 2-4-6 task.
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- HHE (simple vs difficult)
- AR BT vs 400

< Procedures

> EBR 1 L [EERE

< Dependent measurements
> EBR 1 LRI
> ZHRRBEIZOW T Appendix B 2 &

< Results

Root
[
[ |
Attribute Relation
Number | | Including Including ||Females| | Three- The three The three names
of a color the name character | | names include have the same

strokes term character names some identical number of

“Xiao” characters characters

< Roles of disconfirmatory information and types of alternative hypotheses.

(Table 5)

TABLE 5
Means (SDs) of disconfirmatory information and kinds of hypothesis generated
between successful and unsuccessful participants across number and name content
versions, difficult condition, Experiment 2

Successful (n=15)

Unsuccessful (n=25)

H-T disconfirmatory information
H-H’ disconfirmatory information

New-perspective hypotheses
Same-perspective hypotheses
Total number of hypotheses

0.60 (1.1)
6.53 (2.5)
4.73 (1.4)
4.20 (1.4)
9.13 (2.3)

1.24 (1.4)
5.00 (3.1)
3.36 (1.3)**
432 (2.9)
8.24 (2.7)

Numbers in parentheses are SDs.

*tp < .01.
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new-perspective hypothesis DD LA EEH Y

- H > KA (F@1,36) =9.94, MSE=59.2, p<.01)
ZDOMDOFERITIRIRFE R OB EAER L

- HTKGEE#HORE (F(Q,36)=0.98, MSE=58.7, p>.1)

- HHKGEE#ORE (F(Q,36) =255, MSE=290.0, p>.1)

- same-perspective hypothesis (F (1, 36) =0.01, MSE=212.9, p>.1)
- 2EHog (FQ,36)=1.07, MSE=234.9, p>.1)

FLENAIC X DiEW v (F(1, 36) = 1.74, MSE = 59.2, p>.1)

PO T h R

new-perspective hypothesis D %%

- 4w (M=4.25, SD=1.80) > ¥7-ikt# (M= 3.50, SD=0.95)
-  F(1,36)=3.84, MSE=59.2, p= .05

H-T SGETE O &

- 4ni (M=0.60, SD=1.4) < 78 (M=1.40,SD=1.2)

- F(1,36)=4.38, MSE=58.7, p< .05

< Relationship between disconfirmation and hypothesis generation.

»

»

H-T RRENE @O HIZ AR LI RGio 2 A 7

new-perspective hypothesis

- JER (0.53+0.92) = RFER (0.32+0.56)

- F(1,36)=0.004, MSE=14.8, p> .1

same-perspective hypothesis

- %R (0.27+0.49) = KFEHR (0.56 +0.77)

- F(1,36)=1.79, MSE=17.1,p>.1

same-perspective hypothesis |Z351F 5 NE D ExhF

- 4ni (M=0.15, SD=0.5) < 538 (M=0.75, SD=0.7)
- F(1,36)=8.39, MSE=13.7, p< .01

new-perspective hypothesis [Z51F D3 R & NED R AAER (fE#H[H)
- F(1,36)=3.58 MSE=12.9, p=.067

AN Z L OH1 (Table 6)

HorikE

11
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TABLE 6
Mean number (SDs) of new- and same-perspective hypotheses generated after
receiving disconfirmatory information by successful and unsuccessful participants,
number-content condition (A) and name-content condition (B), Experiment 2

Number content Name content
Successful Unsuccessful Successful Unsuccessful
A (n=7) (n=13) B (n=3§8) (n=12)
NPH 0.71 (0.95) 0.31 (0.48) NPH 0 (0) 0.33 (0.65)
SPH 0.57 (0.54) 0.85 (0.80) SPH 0 (0) 0.25 (0.62)
TABLE 7

Means (SDs) of two types of dual-hypothesis tests (the fourth definition of
disconfirmatory information) for successful and unsuccessful participants across
number and name-content versions, difficult condition, Experiment 2

Successful (n=15) Unsuccessful (n=25)
New-perspective dual tests 2.60 (1.6) 1.56 (1.2)*
Same-perspective dual tests 3.93 (1.6) 3.44 (2.7)

Numbers in the parentheses are SDs.
*p < .05.

- new-perspective hypothesis
R (M=0.85, SD=0.80) > K¥ L (M=0.31, SD=0.48)
F(1,72)=3.93, p=.05
> AAGRREICHEERL

» H-HBGEFEHIZOWT (Table 7)
» new-perspective dual test
- FR > R¥ER (FQ, 36) =5.30, MSE = 62.5, p<.05)
» same-perspective dual test
- R = R¥ER (FQ,36)=1.13, MSE=211.1,p>.1)
» RREBEOZEEMZRL (FQ,36) =2.45, MSE= 625, p>.1)

> CHRI TR O B TET 9

- AT GEE R OZIT RO ISGEN R B 5720

- new-perspective hypothesis DD A% % TH| (70%)
> AR TR O

12
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Figure 5. The interaction between task success and difficulty level on the number of new-
perspective hypotheses generated in Experiment 2.

- dual-test |Z31F 5 new-perspective hypothesis 1ZkTh & A EIZFHIT 5

- (coefficients = 0.87; F (1, 18) = 6.97, p < .05)
[ FE# @ new-perspective hypothesis 1XaEh & A &I Tl L 72\ (coefficients
=-0.36, p>.1)

< Comparison of different difficulty levels
> FERR
- simple (60%) > difficult (37.5%) (x2 = 4.05, p < .05)
» new-perspective hypothesis D2\ T 2 (#H 5 E simple vs difficult) x 2 (5kzh
K vs KFEH) O ANOVA (Figure 5)
» ZHAEM (FQ,76) =4.563, MSE=97.7, p< .05)
- difficult §&
FER > RIER
- simple -
R = RIER
— FREOHEES FEIZ LY new-perspective hypothesis (35272 % % & & B 7= 9
> REOTEIR
- difficult (M = 3.88, SD = 1.47) > simple (M = 3.40, SD = 0.90)
- F(1,76)=6.66, MSE=97.7, p< .05

13



< Discussion

>

4 SDOHER
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- BT O new-perspective hypothesis DE D HHE FLIRFE RIZ LD ZNR R 6

7=

- & RF 1T dual-hypothesis test Txf 271 IZ new-perspective hypothesis Z 4z %
- BRI BWT, REAEIT H-T GE% @ new-perspective hypothesis M /&

% & 7% same-perspective hypothesis (Z b T 7e o 72
- new-perspective hypothesis DE N FE R/IRFE R &2 T4 5
¥rlZ, dual-test 23 HHZD

A HiT AR

- new-perspective hypothesis 732>

- H-T KGEBE B 720

R A IS F 72 > TW 728

- HBTEE 4-01Tahind

- AEREE Tl anhd
new-perspective hypothesis 73/ 1) 7\

- dual-test Z#F|H L7z

EADAE =K

- H7 (6.4 31T, SD=3.6) < AHIFHE (7.3 317, SD=2.3)
- BTHEOIT D BRFEA DD S W0

dual-test 7Z1F TiZA~+77 (Tweney et al., 1980)
- RINZARGER Y new-perspective hypothesis Tdh 5 Z & BN EE

HED) BE DI D R

- T 7B ALLTWHHAI (simple) THILIE new-perspective hypothesis i

A
FHDOAEL— R
- simple (4.8 317, SD = 3.2) < difficult (6.9 1T, SD = 2.9)
- t(37)=172.0,p=.05

HEZRL

/gli;lnrsb

14



* GENERAL DISCUSSION

>

>

5 RIARTE R OB DE L new-perspective hypothesis DD E
KRED, dual-test DR AARGEL E L THEMRIND &R

JE WL OWFZE~DHLE (Reichenbach, 1938)

- RPAEEOEMEIEICE R E Y T 7 L — AU — 7 (X OKRT B FE OfFZEIC
FHTES

—  heterogeneity theory (e.g., Vallee-Tourangeau et al., 1995) DJL5E

- AEOPEIZIRSFIHTE D

FREIZ X U new-perspective hypothesis D EE (L H 2 5
- AR S BRI TS
- AR XL ER

ANEMEDRR S & &5 "IN & 5

(e.g., Tukey, 1986; Tweney et al., 1980; Vartanian et al., 2003; Wagner, 1996; Wason,
1977)

- new-perspective hypothesis DA TS INEH O=FHEAAGE ) & IEOFEBENH 5

4 1%, dual process theory (e.g., Evans, 2003; Sloman, 1996; Stanovich & West, 2000)
CREE ST TEXDIMNERDH D
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