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Attentional Bias for Snakes: A Study Using the Concentration Game

Masahiro Shibasaki

Abstract

In this experiment, location memory for snakes was examined using a computer version of the concentration
game. The task included four pairs of snake pictures and four pairs of flower pictures, yielding a 4 X 4 array.
Two of the pictures in each had been created using the layer option, using the color red and two had been
created using the color blue. The concentration game consisted of a 4 X 4 array of gray squares. Participants
used a mouse to click on one square, which revealed a snake or a flower. Participants then chose another
square, and if the pictures matched, they disappeared after 2s. If the pictures did not match, they both returned
to the gray squares. The object of the game was to match all the pairs in as few trials as possible. An ANOVA
treated stimulus (snake or flower) and color (red or blue) as within-participants factors was performed on the
total number of times each participants clicked on the square before each pair was matched. The ANOVA
showed no significant effect of stimulus, of color, or of the interaction. Potential causes of these null results are

discussed.

T o B, END 5 VIR ICERZ BT TAEE LT b, BlAh D028 RIIE T
HIid. TELRTHL G ERAT LI ENEETH L, & MIRWIELDOER O T, Gk
bDICERFERLIMT AN ZEMGL2EEZHNTEY (Ohman & Mineka, 2001), Fk4 75
%/\794A%}fﬁwf ZOWHAIBETENT VD, 728 218 HEREREEZ W FEBE T A

BARIIAERF 2 aomf L ) FR BB EINSG Z L HVREN TV 5 (Ohman, Flykt, & Esteves,
2001; %5055 - 114, 2011 0 720 ANEITHT AR AER VL EZE X O D 3RS, AEZHL T
WKWHAETNE ST NVIZBNTH, AEZEL Y HESADITOEND ZEDVHERINT VDL En5H,
COWEIZIZH HREE, BB ERPE TN A EEIVRIRENTWAS (LoBue & DeLoache, 2008;
Shibasaki & Kawai, 2009; Shibasaki, Nagumo, & Koda, 2014), fE°F / 2 % Wi & L C b JF IS EIL R
ERVA, ANEICHEBLEAE. TR TBEAERNE) 22 B0, &iF 2089 2% BEFIC
HW§ 2 LEBH D720, ANEIZERCERZIANT S 2 L1, fERIST 2 88 205 2 1 HE S
%LV FEIRT, BWISMRREITHEEEZOND,

MERFREOMIC LSOO NDEEH S F L 2L LT, Fy b Tu—THErlH 5, =
¥ —WHOLEGIC 2HOWR (2L 213~ L) 2BHMICERLZBR AELGOELL—HITFY

244



386

FeBERLAET S, T5E. LDERZIEDTLEIAEHBGENERINIMF Yy MSHBLL:
BEDIZ) A Ky ]\@EETH OHJWr23# < %2 % (Lipp & Derakshan, 2005)0 2D K b - 7 u—7
I, BRERBEICIZZ WA EZ D 5> T b, BB RIS 3 2 RN 7 A, EEO
it (capture) k?’"ﬁﬁ (hold) &\9) 2 DDFEFKITFT A T EATE, BT IV < FEE AT
ENBH, BB T EEOZS LI S2EIKRT 5 (Gerdes, Alpers, & Pauli, 2008) , #5E44
FHE T, BEEOWERB (distractor) DD HFFEORFL (target) ZHMT 5 2 EERK I
A5, THIZIEY =7y ML 2IEEOMRE., WiERMIC X 2B REOWM G HET LT L
\27 % (Gerdes et al., 2008; %805 - &, 20110 LA L. Fv b - 7o—7EHZ UL, ZOWMH
BAYID T TELETAHZ EMNHEL 7 4 (Salemink, van den Hout, & Kindt, 2007) . 72 & 2 1EA
= CETEODEA{%%EEH\‘ LT ANEDMIZ Ny Az EORISHR &, fFEEEOMRE 2R LT, —
HOREDOMIZ v P37z & & DOJULKH 2 T T, AEOEBEHROBE LG § 5 2 &8
T& 5%, 72, BEDOGKH L, NEEEDOHHRZ E/RL T, AEOMIZFy M7z & E DS
REf 2 g U, AE I X 2EROWMKEOREZ R 2 LWL L5, TOZ LD 5H5H
B &I, BB E R R T 2N T A OFEEZ FEICHREST T 5 7201213, BB SNT
TALEHCDLZEDPARNRTH S,
fEbR A2 BRI HET B 720121E, BRAE I HHESTETWE 2, ZOMELZIEMICHET S
CENEETH D, Ll T F CTRAMBE ARG & AERLE L OB#IZ OV TIXIT L A EHfED
ENTILhole NEIIRFLZITRORMEIEEZ & 5D DON% ., HWHIEL 2 W5 T, fTH
DA S Ui A T2 ) 3% (Headland & Greene, 2011; Scharf, Nulman, Ovadia, &
Bouskila, 2006)c D728, HALZFERL%5, TOMEZ LoD ERLELTHE, LR
ONRVE )T ELEDNDH L, b L. HADPHEACDELROPFTANEIIN T HEENA T A 2L
L7z ThHUF, FFRFCAEII T A MELIEIC S N, TADBALNL WD T7ICE L 6N 5,
Z 2 CARMIZE TR, MFRET 7 — A 2 v, AV EEDOGIT T A ERIEO IR 277 5 720
o RELBEFOTANY =22 WiG 2 ER L, BAIE LRI KT TR O W T b [FK
ZHRGET L720

URES
RBREME
KEFE 40 4 (BYE3T %4, KHE3 %) DSBML 720
®E

RO EIRB KOS OMWEIZIE / — F78v 2 (116 4 ¥ F) 2 LRSS 7 — 413 Visual
Basic 6.0 12 & ) ERL L 726
R

AU LEOMm§E ZNENAFEE T OMH L7z, 215 OM{R121X Photoshop elements 12 % fifi 5
T RELRBEFOT7ANVY =Tz KEREGOMAEDREI, ZMBETLIZT V¥ L8
SRz, MREES T — ATIE, ROUACOEIRE 2/, TUAEDHGRE 2, RAEOHE R E 2
B HEOALOWEEE 2 DG 8 MoWifg% ., T L F—DW§ M EREEDLETER LD, —

245



385 ANENT BIER AN 7 A MRS 7 — A & F 7o RRES

FELZ I E A R SN B HHRIEE 16 B TH o 720 TN 5 DM, i ANFIR B OREFRIZ L TH &,
ZMEWRI T AT ) v 7 5hE, NERDMBENFIRENDL LHITLTHo 7,

FHhz

T 12 16 0 (4 x 4) DIRBOEREAEIR SN, EEOB G ZERT 25 &, AN L 23TEO MR
PEIRENTZ. WIZ2HHOMGEZRIRL2L &, 2N I HHOWIRE =L TW2aE, 20
BER SNRICHE L2 STHI N, A—HTho 25513, 2HRICHVIKEBOMRIZRK I Nz,
IACEIBERIRS Nzl R, 2 MH 2SR S N5 £ TER ST 720 B4 D A TH R D > T
LE)DO%#TZ72012, I BT N TOWGEYSERSNS ETIE, B2 HibirnE ) I
s g AMA DF ) ERSINEDP T —LZRBLTHIS, B EDMIEZ 8 HHER
L 72 p0C L 7T OMHRA G ) AL AT % o T 2o i Z2WHEASI I B2 STHI N TWE T
N T DOWRATE R 72 Wi THEEBIIH T L 720

i

BEfRERZ 5 F TICE L2 SEGEORRM B ZE 5 ONGE Lz, TMEORRIZAY > b L%
Mo7zlz, W E R Z 5 DIZET A /N0 BIREIEIL 2 BITH - 72
ANEFEIZEOWRE R Z S DOIZE L 72 E3 3R A Z K 1 1SR Lz,

4.4 -
*?42— L
I
zZ
5 4 -
1))
f
C38 -
1=
=
R 3.6 -
=]
#
3.4 ;

~AE 1t
B1 AELBEOEGKERZDOCELLERAY (T7—/5— 3 E%EEE)

B (~eL fB) & R ) Z2MTERE T2 2 BRBMEHNOGON 247 7% o 728 H. g
DFFE, BIOOOFHRICAELZIAON Lo/ (ZRZFRF (1,39 =1.75,p > .10, F (1, 39)
=2.03,p>.1000 TXEMEHDARTIEIR»o72 (F (1,39 <o

WIS DO W T T &2 4T R o 720 ARSI, BIRLZZ22 2008 — FOMAE LG L
T, FfaEy T, BaFsr I3, FHaR 73, BaRlh5T) 40085 — 25T
HIENTEDL, TNH 47—V IZBT BB EEN 212K L.

246



384

p=11111
[=}

SR

2 -
1.5 -
1
0.5 -
0 . . . .

ReRs7IY  ReEHTIY RAERITIY  RERHITIY
K2 NE-RICHERREHE (T7—/N—I3RERE)

1 BZRBIMEBENOTHGN AT 5 o T2k R, ARGEIAON G2 (F (3,117) =1.15,p > .10).
FE A 7 T OfEN & B A S 7 T) OfEVIE, AE-AERTELZS DL - LR TE
C72b DLl THIENTE L, TNOHZXH L7ZBRISEZ K3 IR Lz, 1 ZRBMEND
TEMT ORGSR, HREREIALN P>z (F (3,117) <1)o

|

1.6
1.4 -
1.2 -

.
r’% 0.8
06 -
0.4
02 -
0 . . . .

SR RNl 5 R&1tm BEa~EH HeTthH
3 EATFIVEICASNhZERREE (T7—/\—I(3EAERE)

1

247



383 NENTHT BERENA 7 A L MRS — A 7 H v 7ok

ZE

NED L) IZfERAEYOMERERIT L (RRESND 2ITOWT, MRy — 2 % v ORES
L7A5 R, e LR AR ON G o7 20 HRATRERE LTRETLIZ LD
Z WML E LRI BATTRIR O W T OB L7225, o & 3 2R R b O ke o 72,

MRIEGY T — A0, MELEOMIZ R T A20IE LZHETH 5 2 L 1E, 3 TR
Lo TRENTW S, Becker, Kenrick, Guerin and Maner (2005) (&, W2 & SEE0 5 EH %
BB LOEGE LM 2 MREE Ty — A2 T wv, BHNARZEOEEER, EESINE O]
BT, BAHizoNbd T iR LIz, BHMRLMEE. BHICE > TEBHTF L L Coffifl
WEEHiiS ., HEHINZEEZONLD, LEIZESTETANNVELRLFIETHY . Bil%
EUAGAETHLOITEHENL EMIRENTWDE, TOREIL. HELONRZTTEL, &
WE R HNGEL, TOMBEEROGEEZEDLIEEZRLTVS, TlE, L MIE > TEED
HRTHEANEIE, MEFROLELZ OB 72DEH ) Ho

FTATHEZR D TR 1 TlE, 49 %O FEBRSINE Z xR, 16 O MG %l o 7o 58S 7 — A 217
o TWAE, A—OEBRBMENS 2ET—F %2 L), TOFHENGELE LTz, Zhic
Ly AFRETRESMEPD LEE D LT =S 2L oT0hhol,

—EL»T— LB T b o7 LICE D 2 EHO Y — ARIZEIT B EEROMAT T 0B
WL ENTELEEZOND, LAL,ZD LX) RilETHOREM DD 72IREEDIT S A8, Hi
WOMBIDS 72 5 TMELEANDEL L VRA LT LAWREDEETE v, SR, k1T
WIREF UL, =2 % 270w, 1 EHE 2EHE THROEZENFIZED L) BRENALNL P
WZOWTHE T 2LEN D 5,

AREFZETIE. RO O FEEZT Th L RO OIMERREIC KT TREIIOWTHE L
7eBs BMOFELRRIERTE Lol HFE, Rad e FOTERCHICKIZTEZEICHET S
IR HE B £ ENTW A (Elliot & Maier, 2014; Shibasaki & Masataka, 2014), F72, AN &
OGEZMEH LZEREA MV — 78 (R & 2307 1 V5 —50F S Eifgz 2Rl 2
DHETELLZTHEZ SE2HE) T AEDHER L Y S ANEDOWRITS T 5 TIEAHEL % o 7255,
ANEDOWREPRETERINIZE ZITH o & B IEAH K 72 572 (Shibasaki, Isomura, & Masataka,
2014) 0 PULBDHE S X, NEOERBH 72O THBEMRIZEIDDEEZ ENLD5, FREUITHEEL
EHIEHDIEHE b >N EINE, ROV LZERBZEHO L0 L TE. 23 vL
L MIBOWTEMEZRTIAS YIilhoTnbI e, BYEEDOKTDXPHRNT &4 0B H
L LTHEIFH5NTW A (Changizi, Brucksch, Kotecha, McDonald, & Rio, 2014; Khan, Levine, Dobson, &
Kralik, 2011; Stephen, Oldham, Perrett, & Barton, 2012), Kleinsmith & Kaplan (1963) (&, HEEEED
EVWHEEIZZ ) THVWHEL D B RE SRR T VI L 2R Lz, RO EBIEHZ b >0 THhNIR,
ROWHIEOME L L LR EN L WREEDE 2 N2 TN LRI AERIEIHEON o720 |’
BEORWEGEY, EEOFHRAT A MDD L, U MEOHRAT A MIBWT, L) EHFELLED
PREERD SRR S 72 & 5 B8 (Sharot, Elizabeth, & Phelps, 2004) 433 % 2 & 22 &, REFZETHW
TR EESS T — A%, M OEEEEE L RLE & OBIRE MRS T 5 LTI d £ 0 @Y CThh o 2 HE T
Ndb, F72. LB L OBRICETAINIEED Z VITRbR TR WD, Kfaxhb 2 & T
WHIET A FPOBFEIPMKT 55 LWy #5238 ) (Gnambs, Appel, & Batinic, 2010), Z AL ARfASFE
BOMEZ T AWM H S L2 RB LTS, REad e M OFTEIROHIC LITT HEIE0R

248



382

Lo TELTH I EBRERSINT VWS Z EA 5 (Maier, Barchfeld, Elliot, & Pekrun, 2009; Meier,
D’'Agostino, Elliot, Maier, & Wilkowski, 2012). 4% DWZE Tl HididB 28T 500, HLH 0T
HET 500, T2 NIIEROZALBE I D> TN OWTHRE L TW L LERD S,

5| A3k

Becker, D. V., Kenrick, D. T., Guerin, S., & Maner, J. K. (2005). Concentrating on beauty: Sexual selection
and sociospatial memory. Personality and Social Psychology Bulletin, 31, 1643-1652.

Changizi, M. A., Brucksch, M., Kotecha, R., McDonald, K., & Rio, K. (2014). Ecological warnings. Safety
Science, 61, 36-42.

Elliot, A. J., & Maier, M. A. (2014). Color psychology: Effects of perceiving color on psychological
functioning in humans. Annual Review of Psychology, 65, 95-120.

Gerdes, A. B. M., Alpers, G. W., & Pauli, P. (2008) . When spiders appear suddenly: Spider-phobic patients
are distracted by task-irrelevant spiders. Behaviour Research and Therapy, 46, 174—-187.

Gnambs, T., Appel, M., & Batinic, B. (2010). Color red in web-based knowledge testing. Computers in
Human Behavior, 26, 1625-1631.

Headland, T. N., & Greene, H. W. (2011). Hunter—gatherers and other primates as prey, predators, and
competitors of snakes. Proceedings of the National Academy of Sciences, 108, E1470-E1474.

Khan, S. A., Levine, W. J., Dobson, S. D., & Kralik, J. D. (2011). Red signals dominance in male rhesus
macaques. Psychological Science, 22, 1001-1003.

Kleinsmith, L. J., & Kaplan, S. (1963). Paired-associate learning as a function of arousal and
interpolated interval. Journal of Experimental Psychology, 65, 190-193.

Lipp, O. V., & Derakshan, N. (2005). Attentional bias to pictures of fear-relevant animals in a dot probe
task. Emotion, 5, 365-369.

LoBue, V., & DeLoache, J. S. (2008). Detecting the snake in the grass. Psychological Science, 19, 284—289.

Maier, M. A., Barchfeld, P., Elliot, A. J., & Pekrun, R. (2009). Context specificity of implicit preferences:
the case of human preference for red. Emotion, 9, 734-738.

Meier, B. P., D'Agostino, P. R., Elliot, A. J., Maier, M. A., & Wilkowski, B. M. (2012). Color in context:
Psychological context moderates the influence of red on approach-and avoidance-motivated
behavior. PloS ONE, 7, ¢40333.

Ohman, A, Flykt, A., & Esteves, F. (2001). Emotion drives attention: Detecting the

snake in the grass. Journal of Experimental Psychology: General, 130, 466—478.

Ohman, A., & Mineka, S. (2001). Fears, phobias, and preparedness: Toward an evolved module of fear
and fear learning. Psychological Review, 108, 483-522.

Salemink, E., van den Hout, M. A., & Kindt, M. (2007). Selective attention and threat: Quick orienting
versus slow disengagement and two versions of the dot probe task. Behaviour Research and Therapy,
45, 607-615.

Scharf, I., Nulman, E., Ovadia, O., & Bouskila, A. (2006). Efficiency evaluation of two competing
foraging modes under different conditions. The American Naturalist, 168, 350-357.

Sharot, T., & Phelps, E. A. (2004). How arousal modulates memory: Disentangling the effects of
attention and retention. Cognitive, Affective, & Behavioral Neuroscience, 4, 294-306.

Shibasaki, M., Isomura, T., & Masataka, N. (2014). Viewing images of snakes accelerates making
judgements of their colour in humans: red snake effect as an instance of ‘emotional Stroop
facilitation’. Royal Society Open Science, 1, 140066.

Shibasaki, M., & Kawai, N. (2009). Rapid detection of snakes by Japanese monkeys (Macaca fuscata):
An evolutionarily predisposed visual system. Journal of Comparative Psychology, 123, 131-135.

Sely 4ol - A M (2011). RRMIBSEREOBEIRE - ANEIZ 7 B X DEREEGI BBAAE 18, 158-
172.

249



381 NENTHT BERENA 7 A L MRS — A 7 H v 7ok

Shibasaki, M., Nagumo, S., & Koda, H. (2014). Japanese monkeys (Macaca fuscata) spontaneously
associate alarm calls with snakes appearing in the left visual field. Journal of Comparative
Psychology, 128, 332-335.

Shibasaki, M., & Masataka, N. (2014). The color red distorts time perception for men, but not for
women. Scientific Reports, 4, 5899; DOI:10.1038/srep05899.

Stephen, I. D., Oldham, F. H., Perrett, D. I., & Barton, R. A. (2012). Redness enhances perceived

aggression, dominance and attractiveness in men's faces. Evolutionary Psychology, 10, 562-572.

CRUERRAERB IR Bl R)

250



