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Introduction

o /iEIEZ L, LIXLIFABEORMAWRT 22 L RS, BEL LD BV,
K0 EHNRRKDTZDOME—DHFLTH S (Stanovich, 2004)
> SOHTHESE  EERAEBEICRY R T, e o 2 &

2

® A\xNREIZEHL THgmE T D0, 2T LR LIRTTEREK, BITE&2 68D
L <IZIE¥{b3 2 CTfThiL 5 (Kunda, 1990).

& HHHEEZXVE, ba—URT v I REVREL, 1ZD5MTEL OENERE 4
CS®25546H %< &5 (Gigerenzer, 2007).

® ORI, LERMFIZIW T, LIRTONE R reflectionist ORI LE
&G+ intuitionist & SR~ /= (Haidt, 2012).

® KGO HH : SHHIEEN AMOLIIZ & - T, £, FEHICEERZ L2057,
> RELHOINETHIENHADEBERERELZTHDL Z L0 E LET S,

Theoretical Background
o _HE/ub AP
> M BARRICE R D 200 T v A X A4 T DRES NS D (Evans & Stanovich,
2013)
> A1 BT —F 7 AEY (WM) Z0ZE LR,
> B BWBEARHY, R Z N TED
> HAAT2  FETLHOOLOTWM EZLELE TS
> o DT, HIAT, ERAIZOAMBH ZLNTED
EEIIZA T 2 Ik o THEH b SN NEINDINEND, XA T1DT T R T v b
RWHBEIIMNZA T 2% LIXLIERE LT 501X, B2 B HTRICE 2 280
INEEINCHE 25 Z & Of & 72 5 B T o 5 (Stanovich, 2004).
LorL, BAREOITICE 2 2B MICITIEORRY & 5
SV ONOMSEEED—F b 5 —H OB OWTEBS FRT DDODAZ A
Jb L RRFNRES I T Z R AT D & AL

BB ET A F (CRT) THAH NNy b ER—LEIZONTEZ D (Tablel)
ELWE 2 28 & ik, giBRE g iic B, i EE CHEEN 22 56 2 NE
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TLOMEND D

® Tablel ®Zi b DORBEICEIEME < FEIL, oHEE (X1 72) ITEFT LEMR
ISERBRAFEILC X > TR SN D IELWRER A E S Z L 2Bk T 5 (e.g., Campitelli &
Gerrans, 2014; Toplak, West, & Stanovich, 2011)

® Bl iX, CRT (ZHF 2 IEME S 13k 4 R EHEPRECHERRIRE D/ 7 4 —~ o R L Rl
(2838 L T\ 5 (e.g., Frederick, 2005; Toplak et al., 2011)

® L2L, mEET, NMZEoTHREMIZEETHD & —KMICEZ BTV DD
PPN O O EATEORE & | i EE OHEAIZERE H 2 D0 E 5 7 1
SED LTVt

Consequences of Analytic Thinking for Belief Systems and Worldviews

o ERLHFRElLVS DI, WEARNRHEGRIZL > TAh R & bESRICIREM T BRD
Dh, FvE b, FHBBSUERIZERRNR E N D DR ELE BERIIZEE L TV DD ?

® OTOMIFIE., SHTEBICBIT 2 (EAEICLD O, EREBECLDLZ D)
. ADOBRBROFTELEZEZONTVDOERICESTHEETHDL LBITND

Religious belief
® REMERIL., HWHEBSNEENE I DPOKIEE RDFEHRE L TRWEEIZ R L
TWa,
> OREEES LIXLIE, EFICEBINE B2 0N, RAEORIEM TH D &
) ermlZ FE SV Ty B (see Shenhav, Rand, & Greene, 2012).

® 3 DDLU IZHFFEIT A HTIIESS L RBAMEEEM D D723 0 1T & o TH) 7RG A FiE
B L 7= (Gervais & Norenzayan, 2012; Pennycook, Cheyne, Seli, Koehler, &
Fugelsang, 2012; Shenhav et al., 2012).
> =TT CRT DT 4 —~ A Lfx IREEMERERNC A DR (.18 ~-.33)
> S ZOBMRIT I HITEEERICEE & A T ORE (R— & L — NS = BGmiE
B (Tablel)) IZHIERKINLD
& ~N—2L— | iE: ERORT LAY AT L= L— DA REMEOMESE
> REMEO IV DIRWENIAT VA Z A TORDVIZR—A L — MZ X o> TG
9 HMH[AZ 3 5 (Pennycook, Cheyne, Barr, Koehler, & Fugelsang, 2014a, 2014b;
Pennycook et al., 2012)
® EGmIEIRE  REMEDO LV ZWMEANICILE LT, EERAA T A A5 E kI ATRENE
73& 5 (Pennycook, Cheyne, Koehler, & Fugelsang, 2013)
® X DIIHMTIEE AT D X O AT EIEIT (D &b~ &L ixn ) RH
AME A % W) ¥ 7-(Gervais & Norenzayan, 2012; Shenhav et al., 2012)
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o ONEBZEM T R LMD, REMEA~KET L LV I B EXFTD

Epistemically suspect beliefs
o RAMMEEOBERIMEIIOWMEZICL 2R EZHNT L2 L 2M im0
(Pennycook et al., 2012; Pennycook et al., 2014a)

>

— JRHIH ORI IRE R~ OBEEEL, REBENZHEI Lcdh & D L R&E o8
A EEZE A & B36% 7 5 (Pennycook et al., 2012)

BRI E S D K0 T TRUVME NI D ORRERIZ & o THEEE ZRH) 22 iR
AT DA & % (Cheyne & Pennycook, 2013)

SXTMRANT, L0 HTAY B N3 B IRA 72 IR 2 525 e R BR O I LR VWME
[[11Z & 5 (Bouvet & Bonnefon, 2015)

o HEHARMMGEEIT RERMIZED L] E TSR SN TWDAEERRH 5

>

B IR R O — R 72 FER) 26 O AR & xF32 9 % 72 (Lobato, Mendoza, Sims,

& Chin, 2014)

PRI, RERRAIICEED LW TEANFEICKT HEETH D

> SR, BRI SRR OB L R EZEm ORIZIZADOHENH Y |
IINTHOIEE 2R S 5 L RERER SRR 0 B35 2 b 872 (Swami et al. ,
2014)

% < OEURFFERIE &I, F8kIZEE D L < (Lobato et al., 2014), ETERIC

FEELBRT 20

> REER (REETERWERLEEY) OERIFEKEE L IEOHENH
(Lindeman, 2011)., CRT X7 x —~ L A L [ZA DOFE 2 H 5 (Browne,
Thomson, Rockloff, & Pennycook, 2015)

CRT /X7 4 —~ » ADRMEALGRORIF O K 5 7RIS LB e B R BRAE 4

HIT 2FEMAH 5 (Shtulman & McCallum, 2014)

EMEALTR O D D ITHORIEIZK L TOREITSITHES L)L DK T & B

4 5 (Gervais, 2015)

SIHTHEE O O TRIL, T HEZ OB AZTRFRERITE o TURN S

LN Z & 2R 208, Th b OBEE, e OMSLME %2 R 727» -7

o UHIHIE ERERESE BRI LY %< OURITASLE

Consequences of Analytic Thinking for Morality and Prosociality
o EURITFEENE EROFERIIMHIB O T L < 72 5 (Pennycook et al., 2014b)
® WML, JETENTHINT O R EIZES WO TR S N D e O & E &2 iR+ % — 5 T,
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BT OREITREAE & EEORE A2 X0 i 5

& TNTH, HITHES M HEHIENCR W THE R D HRE &2 R & 9 flf OFELE
& % (e.g., Paxton, Unger, & Greene, 2012; Pennycook et al., 2014b; Royzman, Landy,
& Goodwin, 2014)

Moral values
o [HIZRMMEMBUI I T 2T H) RS O&REI O LV BN ZRFRAE, Bl e
IO TORE&REBRT D
> TINLEBIZ2o0HT T =N TEHE R A S HICX T L
> EBNETEAOME - 220 EE. A AR, B
> AEEETEAME - Rk EEk, BN, AR R

® H{EAEEPIGRIT XA, EERME I b 2 A A T SUERBERICE R A Y TT
W5 (e.g., Graham et al., 2011)
® LinL. iDL, S HIZHoHraYEE LEEAMIED B 2R~ T %
> %ﬁ%@%@ﬁﬁﬁk#éﬁﬁ%ﬁﬁ@é@ﬁ@@mwmwmmlmn%)
> T ESB N R LRSS ETERIE O A O + TR EE R & A L & ERILE
FEAMAE O 1E OFH B (Garvey & Ford, 2014)
> o OHTHEE BRI OE 2 K- T 72T TR <L A& ORRARE 22 ETEA
EICEBE RIFT 2 & 2R
® = ONFFEITEHEAIMGZ TERLT 2 5%k & kD 2 SOREZIRF L T\ D

Prosociality
® SO OMFEARVEDTHIRONITEIL, SITRIEZIZ & > TOREREpEH 2R LIz
& RICKRES—LICBTL2HBFIIIONNEZS ZIRE LIZBIEICXK > THRA L
(Greene, & Nowak, 2012; Rand et al., 2014), AIIARBEMIZENIT A 5 23, OHTHIES
RGBT RBEROBEREZEZ 52 LN TED
® Tttt 2—U AT 1 v ZIRERITH A O HTHIEE O RRN e B OB 2 A L
TWz
® Z DORFUI I UL, A& IR LA L TEBIAIC 2 > TW D i k) L7 ki
T, HERA A 8 L CIEFE 4 7 5 (Rand et al., 2014).
> ZORE, SFHEZIL, BB TRWVESIPRROE 2 — Y X7 v 7 ZEEL, i
RS DL ENELTD
> BRI H 2 OEERO T, ERICE D NIH BT REFCZ T AR T
HH XN
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SATHIEE LR L L om0 R ITIRE S v R 2 R

H Lo EEBEA DK EROMO N2 OB Z I S E 570 5, obrag BB
(3R FE 7 — D DL [FIE 2 SR TE D

IRV ENITH R D BRI T, LA, HOBERNZEALY L. B
DOF) G & FIMLE 72 B & D K 0 HEZR B | 25 il T & 5

Future Directions

b LA NGB E R AT LR EZ KT TR O6IX, 2 ORI HHiE

MOIFLTEA D AHMBY 72 LB AR £ Tl JIER T TR 6720

> ex ANEMMITEICI VT, FEITHRRBRIT — A Z2ANE N NICARRIRTH D &) Fik
OWNEEHRE L. BN FTHREE & EERIED EZERITANENE 7 v & X2 E
FIET s v e v ) FROBEKRERE DS (e.g., Wiley & Jarosz, 2012)

> OOHTHIEE R Z A LRI W BIRO D203 0 S LELR R T O RIS &
DFRNIEDOFH R 2 38 HL=NE E8RE5 O A DO ZF; (Barr, Pennycook, Stolz, and
Fugelsang, 2015b)

DEERIZ BT DB Z D DA SEII I AR & St o @ oo w2y 525

A< — 7 F IR ONTEZD

H L., SHEERRTEBDOR X ICUARTHL DR LIE, DL EGIMICEZD

TODRRDEMIT, A~ — h 7+ CHATE B D Nx ORPUTEZEZ JFTb L

AR

> ofEWRY—AE L TAY— N7 4 VISR VIRGET D A2 ISR E D <7
# —~ > ANHE(Barr, Pennycook, Stolz, and Fugelsang, 2015a)

> A= T FUE B A TRT DHEAICH DTN D 2 O L L
THEODOEZ LY BR<&EH Z KT Ly

Conclusions

IINTBINCE 2 B 72O D 2 BAE., (B0 RHH &R 82 FRIL, Fi72HoEiE
B & AAMAE IR U, & BICAIENE & Hfrfi ) & RS oo s LivZan
ZNOORERITFARREETEREORN L —B S5 DITR#E

TelLA, HEEZRE LB LEANERDOREE LRI O N TORRICEELY KIFT
ZEERLTWS

TE o AT ORI > TE L OfEE TR ST A (Evans, 2008)
D, OATEIEE OBEMR O VRO F IR TH D
RILDORIEILFRENEE I DOl %2 G ATV L, RARE I R EIIMRIC L » TRz -



2016/01/25 izt
M1 &

TW% (Table2)

®  SHTHIREBEN S AT MI—MKENCNEIEZEZ Ny 7 X T EEH D EBEZ HIDH,
O W72 EANIT S BITHERRFI TP Of%E (R F AT v 77 rEX) ICRS&ASL D
& B Tx % (Pennycook, Fugelsang, & Koehler, 2015).
> OoHHIEZOR N AT v TEAEIL. NEWEEZ @05 X0 R A X A
ND by TET AMNZEE T LTE L Db Ltz
& SBONIFIE. AIHIEEOREERDRFE L H A4 DR LI>TND DG Litd
VNI AT RE DA AN B 00 B A 0D T 5 708 4
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Table 1. Example Problems from Measures of Analytic Thinking Style

M1 &[]

Problem name and relevant
studies

Example item(s)

Correct and incorrect/intuitive
ANSWErS

Base-rate neglect (Pennycook,
Cheyne, Seli, Koehler, &
Fugelsang, 2012)

Belief-bias syllogism (Pennycook,

Cheyne, Koehler, & Fugelsang,
2013)

Cognitive Reflection Test
(Frederick, 2003)

“In a study, 1,000 people were tested. Among the
participants, there were 5 engineers and 995 lawyers.
Jack is a randomly chosen participant of this study.
Jack is 36 years old. He is not married and is
somewhat introverted. He likes to spend his free
time reading science fiction and writing computer
programs. What is most likely?—(a) Jack is a lawver;
(b} Jack is an engineer.”

“All mammals can walk. Whales are mammals.

Therefore, whales can walk. Is this logically valid?”

“A bat and a ball cost $1.10 in total. The bat costs §1.00

more than the ball. How much does the ball cost?”

“If it takes 5 machines 5 minutes to make 5 widgets,

how long would it take 100 machines to make 100
widgets?”

“In a lake, there is a patch of lily pads. Every day, the

patch doubles in size. If it takes 48 days for the patch
to cover the entire lake, how long would it take for
the patch to cover half of the lake?”

Correct answer: lawyer (better
probability). Intuitive
answer: engineer (more
stereotypical).

Correct answer: “yes” (logically
valid). Intuitive answer: “no”
(logically invalid).

Correct answer: 5 cents.
Intuitive answer: 10 cents

Correct answer: 5 minutes.
Intuitive answer: 100 minutes.

Correct answer: 47 days.
Intuitive answer: 24 days.

MNote: Each problem cues an intuitive (but incorrect) response that requires analytic thinking to override. This is not an exhaustive list.
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Table 2. Empirical Studies Demonstrating the Everyday Consequences of Analytic Thinking
Individual-differences Control for Experimental
Topic Study measureds) cognitive ability  manipulation
Religious belief Shenhav, Rand, and Greene (2012) CRT X X
Pennycook, Cheyne, Seli, Kochler, CRT, base-rate problems X
and Fugelsang (2012
Gervais and Norenzayan (2012) CRT X
Pennycook, Cheyne, Koehler, and Syllogisms X
Fugelsang (2013)
Pennycook, Cheyne, Barr, Koehler, CRT, base-rate problems, X
and Fugelsang (2014a} thinking-disposition
questionnaine
Pennycook, Cheyne, Barr, Koehler, CRT, base-rate problems X
and Fugelsang (2014b}
Paranormal belief Pennycook et al. (20123 CRT, base-rate problems X
Svedholm and Lindeman (20130 Thinking-dispositicn
questionnaine
Cheyne and Pennycook (20130 CRT, base-rate problems X
Bouvet and Bonnefon (2015) MNone
Conspiracist ideation Swami, Voracek, Stieger, Tran, and Thinking-disposition
Fumham {2014) questionnaire
Science-related beliefs Lindeman (20113 Thinking-disposition
(e.g., alternative questionnaire
medicine, evolution}
Browne, Thomson, Rocklof, and CRT
Pennycook (2015)
Shiulman and McCallum (2014) CRT
Gervais (2015} CRT
Moral judgment Paxton, Unger, and Greene (2002 CRT X
Pennycook, Cheyne, Barr, Koehler, CRT, base-rate problems X
and Fugelsang (2014L}
Royeman, Landy, and Goodwin CRT
(20143
Moral values Pennycook, Cheyne, Barr, Koehler, CRT, base-rate problems X
and Fugelsang (2014b}
Garvey and Ford (2014 Thinking-disposition
questicnnaine
Prosociality Rand, Greene, and Nowak (2012} MNone X
Rand et al. (2014} None X
Corgnet, Fspin, and Hemén- CRT X
Gonzdler (20153
Creativity Barr, Pennycook, Stole, and CRT, base rate problems, X

Smartphone use

Fugelsang (2015k)

Barr, Pennycook, Stoly, and
Fugelsang (2015a)

thinking disposition
questicnnaine

CRT, base rate problems,
heuristics and biases
battery, syllogisms

mooite: This ks nod an exhaustive list. “Hewrlstics 2and bizses baitery” refers o a set of dectsion-making problems derved from the hewristics and
biases radition (see Kahneman, 2011). It measures susceptibility o common pdgmental emmors such as the gambler's fallacy, the sunk-cost
fallacy, and the conunction fzlkacy. For mone Infommation, see Toplak, West, and Stanovich (20110, Bam, Pennyoook, Stolz, and Pugelsang (201530
Included measures of cognitive ability but did not test for statistical Independence. A re-analysts of their daia (for detalls, see the Supplemental
Material, avallable onlingd Indicates that cognitive stybe 1=, In fact, a significant predictor of smanphone wse once cognitive ability 1s @ken inio
account. CRT = Cognitive Reflection Test.



