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The Cognitive Reflection Test as a predictor of performance on heuristics-and-

biases tasks.
Maggie E. Toplak & Richard F. West & Keith E. Stanovich, 2011, Mem Cogn, 39, 1275-1289.

2.1.

Introduction

FRHNNAE T A F(The Cognitive Reflection Test ; CRT) (% 3 T H ® R (Frederick, 2005)
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2.2. Tasks and variables
2.2.1. Cognitive reflection test(Frederick, 2005)
® FRHNAET AN 3IHH
® HTICIZ3HHA DT 4 —~ U AOEEE & &
® TFLWHRDFH T 4 —~ 2 A1F0.7HH(SD=0.93)
> MEXT-ZINFE : 55.8%(193 41)
> SHHEBLIELWBIE : 6.6%(23 4)
2.2.2. Cognitive ability(WASI; Wechsler, 1999)
® GHET AL {T¥MERT A b SREIES IR ORRIE S LT
> FERET A N OWHYHE  52.6(SD=17.4)
> ATHMERRT A P OFEEIFE A 27.3(8D = 3.7)
@ GEET AL, [THHEERRT A NOFE AT z A aTITEBR L, BRARE D OESRIEEEZERT
AV R oYt Y gVl
2.2.3. Heuristics-and-biases tasks
o AFMEEOEEFEAE KM LI 15O 2—Y 2T ¢ v 7 S T AE
> X=XVl — MNE/ YT NY A XEQ 0) MR T S Xy T T —
DAY QR D),/ G M, B R LR i ammHERR A 7 AR
87 b — LR B A T S BRI — BT REE e 7 - 3 A MRS
fE R A 7 AR
® Oorl R THAMSRLZHE M =6.88, SD=2.32)
2.2.4. Syllogistic reasoning problems with belief bias
® TR DASHINE & EREL D 2 YEN KIS 2 AR HERTEE 3 D
> ETOEMIKPLETZ, NTINIKDBETZ, ST I13EWTE
> RERITEMHRICOE S TV D E DA [E1E
®  BINF N H E RO EAIRE M2 788 2 0 85 0% TN 3 2 (R A HERR RS 2 5
> bLENKRV AL, ZIUIEMZE, Va rofidR o #7E, Va v OHITEMmT,
> EHEENGNE true ~ false D 7 EPECIHEEFEE 1, £oOMAE 0 & LTHH)
® 5 ODHEFRIE A TIEMOFAE  2.72(SD=1.21)
2.2.5. Executive-functioning measures
2.2.5.1. Set shifting
® The Trail making Test (Reitan, 1955, 1958)
> 12A—>2-B—>3-C——L-13 EERIF T
® X[ 1 59.65(SD = 24.65s)
EHIRER L T2, 2z Rl ST
> KU EWERED KD & set-shifting BB ) (b7 E OWRILOZAIZ B L 72BEDO F#R X)
R LI 2 BRI S L7
2.2.5.2. Inhibition
® X L — 78 (The Stroop task)
® 3RMENEIT24HHAMUX6)
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> word-reading £&f4:. color-naming &1, 22544
® MNTZER - RS ORREIE RN D BRI OMEIZER 2 5 Wb D
® CEHJIER 1 10.25(SD=5.0, #iPH : 0.1 ~27.1s)
® JUVEWHENIVMHIRNNSH D Z & 2R T LI 2 fFRlIm s
2.2.5.3. Working memory
® THEER G NI (The Paced Auditory Serial Addition Test(PASAT; Gronwall, 1977)
> U—F% 7 AV, SEIREER. GO &5 58
® HGE TR IND —MHOETFZABIELEAT D
» Triall : 3s, Trial2 : 2s
® HTICIE, ENEND Trial CTIELL B LAEIN=EHEZ W=
Triall & Trial2 OFH75 : 38.3(SD=9.3)
X U—F U 7 AEVITFATHEBRE LY RO RELSVHEBERH DT, U—F 7 A
FY EHKICH 5 — DO ORIEEFEEE(CA2) % 1ERk
> WASI DA RE T —F 7 A€V LA
2.2.6. Thinking dispositions
® IEWmET— ]
& THNZENOHHAIZFET D) 6 BPEFLE
® 1% : Actively Openminded Thinking scale ; 41 JHH
> XU EWERIZEDA—T A RIEB A~ A &2 T
ex. A% ib\o%ﬂﬂz%@{u/u (KT DR E BEIZ AN D RETH D |
> 41 A OFFHS A OFAE - 161.1(SD = 19.6)
& 250 KELELLIEZORE ; 13HH
> BEBELRNEQEHE), HENEGHEE), ESP UEWQHA), RERZREGCHE)EZG
0%
ex. 13 T REDETTZ)
> 13HHOEFMFAOFIIME : 33.5(SD=10.4)
® 3 ¥ : Consideration of Future Consequences (CFC) ; 12 I H
> ATENEIRSERICE A D S S A B T D & &
ex. [FUIRFHINRIRT 27255 B 2. BORIOMEEZ MR T 57O FIATE T 5 G
HATH H)
> 12 HHOGFREOHIE  48.2(SD=17.4)

. Results
3.1. Tablel : t =2—VU XF ¢ v 74 7 AHEAS ) ZFNFNDOIEZLER
o HHOHMIEDIELOETNE LY
INA T RNFBE 2T RT N & AR T ONIIE & RIRIZ 272 5 5 R
3.2. Table2 : AWFJETDEREMOMBIER(ET p<.01)
o GHEEZD 2 DOMIERCSA 7 AD[EE, [F&0 HISL L7z BB b BV
BRI AR & R > B BRI G N
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® CRTIL, AHMEEMSS ta—URT v I AT A, CA2 LEWVHBERSH D
>  CRT WFBHEES) EARoMICE 2D Z &, TR EHNEEZEOTRIR+-THLZ 2L
MLz
o GBI RICHENT, &HHENEV DN CRT, RASRHHE
®  FUTHERENE & BB RIS WA E BB Z R LTz
® bt a—URT 4y I AT A E ZBEmiEHE R I IR D2 — MU TN D
> WL CRT & RWFABEN & 5
® [TLALDORER, —EGREHERIEO R T A —~v ALV, Ea—URT 4w I AT
AEONRT p—< AL LVFEER D D
3.3. Table3 : [alJ@5#T
® YD CRT ORI BARARE /IR TR R E . BB O T H & 'R D D)
3.3.1. FEMEAH . BHEBE ARG R
> FIRET A M. FHATHERR R, BB RE, CRT DIRICY vy ZIC AR
> ETHECGHRET A b - FTHRERE - CRT ; p<.001, EEMHARE(p<.05))
> AEMEEEZ THIT 5 CRT GBI, 5BANRE /) & Il L7 /0 WS & ATHERE & il L 724y
U HER L2z
> CRT IZHHY & D[ A 4 #(unique variance)
> WICKEVWERET 2 NOEHHED 2 (58 65
3.3.2. FUMELH b a— VU RT 4 v 7 AT ABES N
> AEREEA G SO SHT E REOIETANZ
$ 2 THE@P<.001)
> bta—URT 4y I AT AETHITSH CRT fE/Ni, FRAGESISCFATHERE, B &
6l U7 0 @& K L ze
>  CRTI3& b RKEWEGLGHE TR 2EEIEN, ZO0H CIRICE N7 @A i3 EE
1772~ 7=
3.3.3. FLUEANH . —EfmmiEHERR SN
> GEREEB SRS A O SHT & FRROIE T A7z
& FEET A & CRT A4 E(p<.001)
» CRT Ix b REWVEFLGEE TRIT2EHIEN, 2O Cl3aesT A My REOEA
IETRIL 7
X EREOSHT TIXETHREE RE IR OEA DS 20D, AT TR L UV —F v 7
AEVIZHROBEEZ R LTS
> Table2 TiE, HfET A MEAKLI Y LU —F 7 2D 25 ARSI RECADITA
HPEE R T —v AL L0 EWFEREZ R LTV D
3.3.4. FEWEZY : AERMEE AR
> HRET AN U—F 7 AEVEL, BEEARE, CRT OIRIZ AL
> BATHEGRETA N U—F2 7 A VHEMA, CRT; p<.001, EBEERE ; p
<.05)
» CRT L 3 >DOHThe b A /172 A THRIK-T
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3.4. Tabled : LB ESHT

HEHIOEZO TR L L TOEROEMIEEEZA LT 5720
B AHEENRT y—~ 2 ZHHT S 3 DD HEN(CRT. LKk L7-FBE16E /7. EEEH M)
3 I N—TDFRINFIZLD5HDOEE : 35.6%

Discussion

CRT | LiRARE ) & B PRANEE R I 7 L RRe ) ICBE LT D

> BHEAEBZEE L MBIV S b DO THRIKFOR TR b &

» CRTIIRHENEEEHL TNDLOT, RBABNEZBELTTFHNZEZDZ & HAHE

FEUFATIE. CRT 2NHIRETE T e < FHATHERE & B M ML L TV A A BRI EZE X7 o+

—w U AETPRTE I EERLT

>  CRT (ZHFIRENRE LV %< OREF 5% 7= (Tabled)

CRT 13T HEYELEL DA FATHRRERE LV —EH L TPRIL

» CRT TRWEGEA T Z LT, b OF RO TERSND Yy 7 MO
el R 2 AR 3 S 1S

> A AEOFATHERBRE T & T AU CRER - 7o nlEetE

> b LISNCESEZEWZ D EEOMEAEN L2 LizZe b FITHRE & CRT ICHEMAEN
R TEZs Lt

CRT IZMHY EDEHMED® L izt T 5 Z L kD

> BREZOIRSOTLONGHWEZORVIZE S TOREERROBENOLEZD
(Stanovich, Toplak, & West, 2008)
> AN =D DJRWEHED & 2 (FELEE & RIENE) &0 9 38 LS Hig
<> F L CHBRITMGICK L CARED 2B E 52 %

FIREALERIZ DT o NERAI KIS (cognitive misers) DIE I & 5

> CHIlr & BEE OB EIC BT D E T —~

> RERHAMIRANFICR SO0 NTb E L ERIMWAHEZRT LI 2 - AT 1 v
AL S ORE A & 2

> bta— VAT 4y 70 LIELITEN RS2 RS G200, ERIFEN LY b IE
REEBEVNEET D

> REBRAIFRICR D Z EIIAL 2 BRERNOELE D
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A Dt Rz s d

FIERNEIZOWT @ AT & D SERTRW

> BB REET LR, AR AEE AW TR Z RS
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HERD X v v 72 i Ml D REN D BIRE L Thian
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Table 1 Percentages of correct responses on each of the heuristics-
and-biases tasks

Task

% Correct
Responses

1. Causal Base Rate

. Sample Size: Hospital Problem
. Sample Size: Squash Problem
. Regression to the Mean

. Gambler’s Fallacy 1

. Gambler’s Fallacy 2

. Conjunction Problem

. Covariation Detection

. Methodological Reasoning

. Bayesian Reasoning

. Framing Problem

. Probabilistic Reasoning: Denominator Neglect
. Probability Matching

. Sunk Cost

. Outcome Bias

53.8
28.6
15.6
40.2
69.4
92.2
19.1
36.1
27.2
22.3
62.7
61.8
23.5
64.2
72.0

Table 2 Correlations between Cognitive Reflection Test, rational-thinking tasks, cognitive ability measures, executive-function measures, and

thinking dispositions measures

Task

4 5 6 7 8 9 10 11 12 13
1. Cognitive Reflection Test -
Rational-Thinking Measures
2. Heuristic-and-Biases Composite A2 -
3. Belief Bias Syllogistic Reasoning .36 29
4. Rational-Thinking Composite .49 (.80) (.80) -
Cognitive Ability Measures
5. WASI Composite .32 32 35 41 -
6. WASI Vocabulary A7 24 32 35 76) -~
7. WASI Matrix Reasoning 32 24 21 .28 (.76) 16
8. CA2 (WASI Comp+ WM) 40 39 36 47 (.81) (66) (71) -
Executive-Function Measures
9. Set Shifting 28 A5 12 17 27 A1 .30 .40 -
10. Inhibition 15 A7 16 21 .24 A8 19 35 32 -
11. Working Memory 33 33 22 34 30 A7 29 (.80) 41 36 -
Thinking Dispositions
12. Actively Open-Minded Thinking .10 .18 12 19 21 25 .07 17 .07 09 02 -
13. Superstitious Thinking 04 24 | 18 12 22 .04 A5 .08 Jd0 14 380 -
14. CFC 00 16 A5 A9 26 23 16 21 06 04 03 21 12

Signs have been changed so that all correlations indicate values in expected direction. Correlations in parentheses reflect part-whole relationships.
r = 088 is significant at p < .05; r = .125 is significant at p < .01; r = .165 is significant at p < .001, one-tailed
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Table 3 Regression results

WASI = Wechsler Abbreviated
Scale of Intelligence; Set-5 = set
shifting;: WM = working mem-
ory test; AOT = Actively Open-
Minded Thinking scale; Super =
superstitious thinking; CFC=
Consideration of Future Conse-
quences scale. ™ Nonsignificant
F value; all other F values
reached significance

Table 4 Results of a commonality analysis using the rational-thinking composite score as a criterion variable
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Hierarchical Unique Variance
- Explained
R” Change  F to Enter
Criterion Variable = Rational-Thinking Composite
1. Intelligence Block: WASI Vocab; WAST Matrix 173 35.98 042
2. Executive-Function Block: Set-S; Inhibition; WM 056 8.26 .025
3. Thinking Dispositions Block: AOT; Super; CFC 021 j.12 .017
4. Cognitive Reflection Test 112 59.01 12
Overall Regression: F = 21.22
Multiple R = .602
Multiple R? = 362
Criterion Variable = Heuristics-and-Biases Composite
1. Intelligence Block: WASI Vocab; WAST Matrix 100 19.09 013
2. Executive-Function Block: Set-S; Inhibition; WM 060 8.07 026
3. Thinking Dispositions Block: AOT; Super; CFC 042 5.96 040
4. Cognitive Reflection Test 080 37.45 080
Overall Regression: F = 14.68
Multiple R = .531
Multiple R* = .282
Criterion Variable = Belief Bias Syllogistic Reasoning
1. Intelligence Block: WASI Vocab; WAST Matrix 128 25.10 051
2. Executive-Function Block: Set-S; Inhibition; WM
Set-S; Inhibition; WM 019 2.49™ .009
3. Thinking Dispositions Block: AOT; Super; CFC 008 1.03 ™ .005
4. Cognitive Reflection Test 064 27.68 064
Overall Regression: F = 10.44
Multiple R = 468
Multiple R* = 219
Criterion Variable = Rational-Thinking Composite
1. Intelligence Block: WASI Vocab; WASI Matrix; WM 227 33.52 074
2. Thinking Dispositions Block: AOT; Super; CFC 021 3.14 016
3. Cognitive Reflection Test 108 56.71 .108

Overall Regression: F = 26.70
Multiple R = .597
Multiple R* = .356

1. CRT 2. Cognitive Ability: Vocab; Matrix; WM

3. Thinking Dispositions

: AOT; Super; CFC

Unique Variance

Common 1 & 2

Common 1 & 3

Common 2 & 3

Common 1 & 2 & 3

Total Unique + Common Variance

108 074
102 102
.005

{028
.023 023
237 227

016

.005
028
023
071

CRT = Cognitive Reflection Test; Vocab = Wechsler Abbreviated Scale of Intelhgence (WASI) Vocabulary subscale; Matrix = WASI Matrix
Reasoning subscale; WM = working memory test; AOT = Actively Open-Minded Thinking scale; Super = superstitious thinking; CFC =
Consideration of Future Consequences scale; Unique Variance = explained variance in rational-thinking composite scores that is unique to that
variable block; Common 1 & 2 = explained variance that is common to Variable Blocks 1 and 2; Common 1 & 3 = explained variance that is
common to Variable Blocks 1 and 3; Common 2 & 3 = explained variance that is common to Varable Blocks 2 and 3; Common 1 & 2 & 3 =
explained variance that is common to all three variable blocks.



