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45)=5.27, p<.05, '=.11, J&=zAd F&I} =
g fou|stHAINE, R, 45)=9.36, p<.0l, 1’
=17, AAE {79 FEI}= FnskA] &%

a7]) olAm e &
g 1o AT 24
A5z 2

o}, F(1, 45=234, ns. AAE §F9 F&x719)
Az Ago g3k A BAS %611 o %};
I BAS AN A, ARz W3] s

Adres AAE f7d e 1}017} QE}L}X]
oroko}, F(1, 45)=1.44, ns, H}2 Wa}r] %

Ao e ARAY §Fo mWE ¥ 7zl H]Eoﬂ
frojul gl 2pol 7} e, F(l 45)=4.23, p<.05.
oldl A= AR Wiy A&zAdA ulm
waly] AexdEwoh tﬁ ‘5%° =K
on, AxR T3] Aexddqxes AL &
ol w2 = gkl ‘ﬂ¢94 Zpol7h gl ot \t
2 gs7] exddr s A3l Hde] 14

@—mﬂ-ol

ng

=]
[l
]

~
N
ol
™

N
10
o
>
I
ol
N
e
-
0o
Bl
0e
=2
=]
El
rr
08
oo

gt v‘i“ﬂéﬂr ez
ns}AT}, F1, 45)=5.64, p<.05, 11’
1 Az Bsl7] JAez70] u}
2 W] AEARYg o g /\WJJg
A& omlgtt. Wi, ART °“’9} kil
FeAge fFonshA|
45)=1.22, ns., ARAY FFo| F5I} T3
w3k A] ATl FQ, 45)=.15, ns.
Al zzge] AEAIzbel digt BMAE, Hs
29l FEAR Fon|sdt, F(1, 45=8.78
p<01, p'=.16. ol AFR W37| A&Ezzo]
2 deby] Mz vla Aldugel A&
Alzkol ©] #the e omleth W, Az

o ez deaee fov o}x] okok

&

g0 40
* 2 3, K1, 45)=21, ns, AAL S5 FH7 =
¢ bl akA] ekl F(l, 45)=1.63, n.s.
HEE B2
HETH
28 1. = 2ol vizol chet Y ReRcH} Nex =2 QE7 & (saccadic eye movement)
2o| AZaE ZIH(*p(.05) ARL FHo HeExdd mE ZoRbE
E 5. ANY 7R FExAo| ME oFRE IR Wi ¥ BEHA
SAA AR T 24
AR Ta}) ukE w7 AR Bl HhE w3l
T 7l 1l =(3)) 97.64(26.16) 48.70(33.03) 82.0021.72) 75.02(42.98)
A X 0A H=(3)) 150.28(42.96) 134.49(55.53) 159.15(27.54) 115.88(43.33)
2] €A 7H(ms) 324.54(57.22) 485.45(270.30) 285.78(63.59) 403.83(167.41)
SOkl o E HI=(3)) 127.51(35.76) 118.59(64.51) 151.12(37.57) 104.58(50.47)
] 4 A] ZH(ms) 58.45(13.15) 40.24(17.04) 67.14(19.23) 59.94(25.93)

- 43 -



T3l Folxl 2IHE g

T8

B!

<
4

24

soll A

171, vtz Zsk7)) o

S

Arw &

= 3L
= it

tem, o A

S

s

o)

o] 4% Auth

T

B &

1t

Al

R

o
R

A &3k, datiy A=

S

3]
=

g, F(1, 45)=

Folagle

FEI} AR

719

S

05, ’=.08, A2 &

3.40, p

~

ol

ol

e dA] &gkl R, 45)=1.85,

n.s., F(1, 45)=.12, n.s.

L
g

o] s}

P2 sae

S

=]
=

= A

dl, °]

L
.

EA 7ol sk

(Rognin, Grimanud, Hoffman, &

A7E

e

Zeghal, 2004; Zeghal, Grimaud, Hoffman, & Rognin,

ki3

tem, Fa,

S

Foln)
2

37}

FH

45)=6.44, p<.05,

x4l M=
BAd, Fd, 45

=13,

i3

AszA AREAL AN

LA ek
3

2002)%}

9,]

=
=

Aol

10, 28y A

EAM oz fojv]

i Al el&e] Ael7t Frolxl

]3]

17 3

e
R

2:

>, 1T

5.16, p<.05

UEdA e, Fa,

=

o HEAe

=4

171 A&z

S

23, Az 0

#skom, 7w

dl, o]+ Vrij $(1008)

L
g

HAl Sk

S

DR RE

5o] A&7k o

)
R

ol
S

A

il

—_

o

o
B
)
BN

!

3}7]

H, ArE o

S

o]

N

ojy

A

S

| ARz w

3
s

AN AHg

o H
E

—

A
il

=l
2

=
=

A7 ol =]

=

ojy

ohA 7}

2~Z O
T

PAE AR

49

&l

% 9

Itk o

S

o}X 112}

23350

- 44 -



dl,

-

-

7 #

A

=

A

o
1491 ¥

k<)
ol

N
%Mwﬂ.%ﬂ
< }Ed‘m.Ll_ﬁle‘_&u__oT
ﬂﬂﬂ,__o‘_ﬂa l;omﬂ oo
e iy IR
g MR g Ul oot W Il =
"o ﬂ_m,_NeEHriLt aﬂx .}oEo?A
m_aw;wg aogﬂs @WOE%TQGA
mE@Mo_%u_ﬂu W T WNEdLﬂL_LNwHEﬂ]mMMﬂH
&4&%@%23&4&@3&%0L}HTOoLﬂAH;;T
N @f}al};_ @ff_zoﬂ@ﬁA R ELEE
qo_mmo}mﬁ% ,qu“zifi7flxm§ﬂgga%%@1umgja}
Ahﬂﬁoabphﬂﬂumﬂaﬁoﬂ@ﬂ%_ﬂuovaa@ﬂaaﬂﬁ.iﬂumﬂiQWWS%mﬂﬂl
ﬂlluwﬂuen_m‘xbﬂ%_i]]rwuz?belﬁoﬂmﬂc#hﬂﬂ%]]oahameoM,_o Hlia%ﬂu Jﬂ%
]:AXHA,o‘_d‘_]_,_Al,AoL_LHLHI_/X_l],A%OIZ__.ﬂMﬂ‘_M‘VI @MMO#DW%ﬂAAﬂﬂ@LﬂLH ﬂA_l_ﬂx_vH‘Ao
oorﬂo%l%@ﬂa?_s&l.ga;l n iy _smu1i1 JOEA#ﬁq_aogaovgoﬂ
ﬁ@wﬂﬁm%é_%@wéwomoﬂ%Oﬂupuoowgnmmoﬂ%émg@ﬁ%mﬂd%éé
N el 1§A&;_;ﬁ xmaﬂﬁg o WA ey U
1__&urm ™~ = o r oln = X gl o X e ]T — o
&urm&mﬂﬂwmmﬁmelu.él%ﬂﬁﬁ&%5, if%%ﬂ?ﬂﬂ@ﬂ%xioﬁ
ﬂﬂmgﬂrv .ﬂoi§7oflw}ﬂ@%%5uw X 2 =S XX
dHoHmLAExLLﬂWLLoE%?w%Oawm{ﬁoHlﬂfriﬂzgﬁﬂﬂ ﬁ%#m&
o —_ ]]_ o = o) o - m o 3l
E__.poﬂLfﬂo‘_t,zLo n_AlﬁoEoozoh_oulﬁulﬂﬁttzdlﬁimﬁcﬁwaoa@mdXtdlgﬂ%E&M_.
x T % un_%,o_alﬂ < o 9 ?L.t ~ X A oo X oo W & o
S = = z g oo by %J@no_a7 T o 1%¢Er ds
5 . Eﬂ]mﬂgaAJlﬂuaimaﬂp'mﬂﬂﬂEQ _sﬂ‘_xqﬂ,_];l
4 FTR L o RO I z Il Tw o x©
W R P @%W%ﬁﬂ%é%%vé%%%%ﬂﬂﬂﬂ%%ﬁﬁ%ﬁo
5 o LGS 0y T oy ) it o = " o ¥ =
%%Mmﬂmﬂéﬂﬂ Emomﬂwrw%ﬂogwrmﬂﬂgqwaﬂwr%umtmﬂ
A 2o dw e ™ T =W ﬂmm%%,%%%%ﬂ 03
Uuiomﬂbx__&,nﬁlﬂo_a_/ tho_,nmol o_adxA - wrx,mo1_z_ﬁo_J;|a€
oo 5P TR 5 e o o Aﬂ?}o_eﬂ@ S L
ﬂ%ikﬂ@w@a LR 7T T g@ﬂg%ﬂmwwow
BpftorEes L}tiqlw%fwf;g 23550
SEioBacel %imf];_i:f};{ .
ﬂ. _@Kéamﬂ_@? émL u),xb.ﬂ%,ééﬂé ﬂﬂ%d%ﬂ,
_zomﬂgﬂa% A@ﬂ%wufoﬂﬁgqagﬂ11QT S fE
ﬂa_mﬂu.ﬁ%?wr@ O_E%ﬂﬁewmmwrmﬂaﬁm%ﬁ%wwgwwﬂ mﬂémf,yx
aigmﬂ@waﬂ T ¥ g ﬁoumﬂﬂgﬂmqmamﬁ@wﬂmmw;ﬁff
zﬂm§anoa 6@%ﬂmwn%%a%ﬂsq§@mqg@ Ty
UG ! ﬂ_ﬂmo_a - w_o,dnﬁleﬂﬁe%mEJA@mauEAE]nnx_.ma n,a.fQoﬂa
R T ! w2 . Y W i
. WﬂﬁFE&OAﬁ Nd dlmmﬂphwo_a ILI@:Iﬂﬂr‘_ﬁﬂxbﬂbiﬂho_aﬂL&\ObuE
%%%7#% G M_/mmAﬁma@MAm#iﬂuﬁﬂﬂ ﬂmama.,mﬂ@ﬂe
uzn%wrﬂﬂm:mﬂ u@no;w&wmmﬂéu.&uarfﬂ@&t%,aroﬁ
%%ﬂ&ﬂawwwﬂ @W%_zﬁ ﬂiu.w_(.ﬂmﬂanwxﬁmamw%ﬂﬂﬂwMHTMﬂ
,*,mOMMEHTM‘ ﬂwﬂma%orﬂ%orﬂu]ﬂ@ﬂﬁ.ﬂ,owio_ gaq_n,_oum,;ﬂwﬂme
=) T o T L N L — G
Ex_.nf_vuﬂ&ﬂ&M@%Eu?umﬁmﬂmoxumﬁiﬂraﬂyuxmhﬂﬁu%mwoﬂnmm
PR @47¢%Taw@ﬂﬂﬂn1%wmw,@qu
71%_.,505.“_”]353%1 EﬂiEELan7u]LmEl
po < TGS 0! oo [ H 5w o o 5%
xﬂlﬁﬁm iqgananﬂﬂifﬁhvéuam
iﬂu1%@ R u.%&lu&
= WX ol o © - = x «
AﬂAﬂWmﬂi,Mlﬂnﬂ&ﬂ By
Aomumaﬁ UrmMm,MEuNae
el axwrﬂﬂ
R
Nf o

3}

o]%

=

=

ix O}O]EEH%“I

ol el
\:l;(] ;é-)]i_']'%o] 5':0:]
“ ST

3

1

A
A

2]
2 Ao F H5a A
° 7]1-;]]%.[:]_ o

1ol §12171
- 45 -

=

2z

pul

3l A TF

/\]Zl'-ﬂ]- /\}2_19/] PO



hrERde] 4L HriRle FHEF Hd]
JaS HA S ¢ e ABAF SHAomR
= ¢ B FEAHS EoE ¢ JS Ao
7tk

A2

A= (1979).
-Spielbergere] STAIE FAlo=z.
A Ayt AAakehe] AT =8

Z27, onA, AAE (2005). 7
gigk 2. stEAalgER]: Alg] W HZH,
19(1), 185-198.

DePaulo, B. M., LeMay, C. S., & Epstein, J. A.

Sdsotnt  Alsldntel A

(1991). Effects of importance of success and

expectations for success on effectiveness at
deceiving. Personality and Social Psychology Bulletin,
17, 14-24.

DePaulo, B. M., Lindsay, J. J., Malone, B. E.,
Muhlenbruck, L., Charlton, K., & Cooper, H.
(2003). Cues to deception. Psychological Bulletin,
129, 74-118.

DePaulo, B. M., & Kirkendol, S. E. (1989). The
motivational  impairment  effect in  the
communication of deception. In J. C. Yuille
(Ed.), Credibility assessment (pp.51-70). Dordrecht:
Kluwer.

Dionisio, D. P., Granholm, E., Hillix, W. A., &
Perrine, W. F. (2001). Differentiation of

deception using pupillary response as an index

of cognitive processing. Psychophysioloy, 38, 205-

211.
Donkelaar, P., Saaverdra, S., Woollacott, M. (2007).
Multiple saccades are more automatic than

single saccades. Journal of Neurophysiology, 97,
3148-3151.
Ekman, P. (1988). Lying and nonverbal behavior:

Theoretical issues and new findings. Journal of

Nonverbal Bebhavior, 12, 163-176.

Ekman, P. (1992). Telling lies: Clues 1o deceit in the
marketplace, politics and marriage. NY: Norton.
Ekman, P., O’Sullivan, M., Friesen, W.V., & Scherer,
K. (1991). Face, voice, and body in detecting
deceit. Journal of Nonverbal Bebavior, 15, 125-

135.

Freeth, M., Foulsham, T., & Chapman, P. (2011).
The influence of visual saliency on fixation
patterns in individuals with Autism Spectrum
Disorders. Neuropsychologia, 49(1), 156-160.

Gog, T., Kester, L., Nievelstein, F., Giesbers, B &
Paas, F. (2009). Uncovering cognitive processes:
different  techniques that can contribute to
cognitive load research and instruction. Computer
in Human Bebavior, 25, 325-331.

Holland, M. K., & Tarlow, G. (1972). Blinking and
mental load. Psychological Reporss, 31, 119-127.
Holland, M. K., & Tarlow, G. (1975). Blinking and
thinking. Psychological Reports, 41, 403-406.
In-Albon, T., Kossowsky, J., & Schneider, S. (2010).
Vigilance and avoidance of threat in the eye
movements of children with separation anxiety
disorder. Journal of Abnormal Child Psychology, 38,

225-235.

Igbal, S. T., Zheng, X. S., & Bailey, B. P. (2004).

Task evoked pupillary response to mental

interaction.

Proceedings of CHI EA'04  extended abstracts on

workload in  human-computer
Human factors in computing systems, Austria, 1477-
1480.

Kohnken, G. (1989). Behavioral correlates of statement
credibility: Theories, paradigms, and results. In
H. Wegener, F. Losel, & J. Haisch (Eds.),
Criminal behavior and the justice system (pp.271-
289). London: Springer Verlag.

Leal, S., & Vrij, A. (2008). Blinking during and after
lying. Journal of Nonverbal Bebavior, 32, 187-194.

McCornack, S. A. (1992). Information manipulation

- 46 -



theory. Communication Monographs, 29, 1-16.
McCornack, S. A. (1997).

deceptive messages: Laying the groundwork for

The generation of

a viable theory of interpersonal deception. In J.
O. Greene (Ed.), Message production: Advances in
communication theory. NJ: Lawrence Erlbaum.
Rayner, K. (1998). Eye movements in reading and
information  processing:
Psychological Bulletin, 124, 372-422.
Rognin, L., Grimaud, I., Hoffman, E., & Zeghal, K.

20 years of research.

(2004, September). Assessing the impact of a new
instruction on air traffic controller monitoring tasks.
Paper Presented at the International Conference
on Human-Computer Interaction in Aeronautics
(HCI-Aero), Toulouse, France.

Spence, S. A., Farrow, T. F. D, Herford, A. E.,
Wilkinson, 1. D., Zheng, Y., & Woodruff, P.
W. R. (2001). Behavioural and functional

anatomical correlates of deception in humans.

Neuroreport:  For  Rapid — Communication  of
Neuroscience Research, 12, 2848-2853.

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E.
(1970). Manual for the

Imventory. Palo Alto, CA: Consulting Psychologists

State-Trait  Anxiety

Press.

Underwood, G., Jebbett, L., & Roberts, K. (2004).
Inspecting pictures for information to verify a
sentence: Eye movements in general encoding
and in focused search. The Quarterly Journal of
Experimental Psychology, 57, 165-182.

Van-Orden, K. F. V., Jung, T. P., & Makeig, S.
(2000). Combined eye activity —measures
accurately estimate changes in sustained visual
task performance. Biological Psychology, 52, 221-
240.

Vrij, A. (2000). Desecting lies and deceit: The psychology
of bying and its implication for professional practice.
Chichester: John Wiley and Sons.

Vrij, A. (2004). Why professionals fail to catch liars

~
N
ol
™

N
1o
o
>
I
ol
N
e
-
0o
Bl
0e
=2
=]
El
rr
08
oo

and how
Criminological Psychology, 9, 159-181.
A., Edward, K., Robert, K. P, & Bull, R

they can improve. Legal and

Vrij,
(2000). Detecting deceit via analysis of verbal
and nonverbal behavior. Jowrnal of Nonverbal
Bebavior, 24, 239-263.

Vrij, A., Fisher, R, Mann, S, & Leal, S. (2000).

Detecting deception by manipulating cognitive

load. Trends in Cognitive Sciences, 10, 141-142.

Vrij, A., & Mann, S. (2003). Deception detection. In
P. W. Halligan, C. Bass, & D. A. Oakley (Eds.),
Malingering  and  illness  deceprion  (pp.348-362).
Oxford: Oxford University Press.

Vrij, A., Mann, S. A., Fisher, R. P., Leal, S., Milne,
R, & Bull, R. (2008). Increasing cognitive load
to facilitate lie detection: The benefit of
recalling an event in reverse order. Law and
Human Bebavior, 32, 253-265.

Walczyk, J. J., Roper, K. 8§,

Humphreys, A. M. (2003). Cognitive mechanisms

Seeman, E., &

underlying lying to question: Response time as
a cue to deception. Applied Cognitive Psychology,
17, 755-774.

Walczyk, J. J., Schwartz, J. P., Clifton, R., Adams,
B., Wei, M., & Zha, P. (2005). Lying person-
to-person about life events: A cognitive
framework for lie detection. Personnel Psychology,
58(1), 141-170.

Wallbott, H. C., & Scherer, K. R. (1991). Stress
specifics: Differential effects

of coping style,

gender, and type of stressor on autonomic
arousal, facial expression, and subjective feeling.
Journal of Personality and Social Psychology, 01,
147-156.

Zeghal, K., Grimaud, I., Hoffman, E., & Rognin, L.
(2002, October). Delegation of spacing tasks from

to  flight

monitoring  tasks. Paper presented at the 2Ist

controllers crew:  Impact  of  comtroller

Digital Avionic Systems Conference, Irvine, CA.

- 47 -



=elEfEtRlA] - Ale] 2 g4

1AL RS 2012, 12 15.
FALTHS ¢ 2013, 05. 09.
HZANZEA : 2013. 05. 13.

Zuckerman, M., DePaulo, B. M., & Rosenthal, R.
(1981). Verbal and nonverbal communication of
deception. In L. Berkowitz (Ed.), Advances in
experimental  social  psychology  (pp.1-59). NY:

Academic Press.

- 48 -



BREOEEEH | ME Y
Korean Journal of Social and Personality Psychology
2013, Vol. 27, No. 2, 37-49

The effect of cognitive load during deception on eye movements

Sujin Kim Jang-Han Lee

Chung-Ang University

This study examined the eye movements differences between the reverse order and the chronological order
statement condition to find out the effective eye movement index for detecting deception. Participants (49
university students) conducted the missions in computer lab. After conduction mock crime, they were
randomly allocated to the reverse order or chronological order conditions. Using eye-tracker, we measured
the eye movements during statement. Lie group showed shorter saccade duration than truth group at both
reverse order and chronological order statement condition. Lie group also showed less blink than truth
teller in chronological order state condition. However, there was no difference of eye movements between
lie and truth group in reverse order condition. Reverse order group also showed more frequent eye blink
and fixation than chronological order group. It was suggested that emotional anxiety during reverse order
statement would influence the eye movement. This study found that short saccade duration and less eye

blink could be the effective eye movement indexes for the detect deception.

Key words : Deception, Detecting deception cues, Eye movements, Eye-tracker, Reverse order statement, Detect deception
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