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Analysis of eye movement characteristics of visual search for identity information among military university
students
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1. Department of Military Medical Psychology, Air Force Medical University, Xi’an 710032, Shaanxi, China
2. Department of General Practice, Tangdu Hospital, Air Force Medical University, Xi’an 710038, Shaanxi, China

[ Abstract ] Objective To explore the characteristics of automatic cognitive processing of identity information as
self-related information using eye tracking technology. Methods A total of 95 students from Air Force Medical University
were recruited from Jul. to Oct. 2020, including 62 males and 33 females, aged 18-24 years old, with an average age of
(20.71£1.53) years old, all right-handed. Through Go/NoGo visual search task combined with eye tracking technology, a
single-factor general linear model was used to compare the differences of eye movement characteristics (gaze points and gaze
duration) between highly self-related information and lowly self-related information after relevance evaluation of identity
words. Results The relevance evaluation results of identity words showed that, for the recruited students, the identity words
of students (experiment, student, and internship) were highly self-related information, and the identity words of soldiers
(sentry, soldier, and sentinel) were lowly self-related information. Univariate general linear model analysis showed that the
eye movement characteristics of self-related information had a significant marginal main effect. The gaze points and gaze
duration of highly self-related information were marginally smaller than those of lowly self-related information (1.80+0.67
vs 1.87£0.68 and [499.36+269.70 ] ms vs [525.58+278.17] ms, F=3.83 and 3.55, P=0.052 and 0.059). The main
effect analysis showed that the gaze points and gaze duration in the upper left quadrant (P1) were the highest compared with

the other 3 areas (all <<0.01); the gaze points and gaze duration in the upper right quadrant (P2) were higher than those in
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the lower left quadrant (P4) (both P<<0.01); the gaze points in the P2 were more than those in the lower right quadrant (P3)
(P<<0.01); and the gaze duration in the P3 was significantly longer than that in the P4 (P<<0.05). Conclusion Individual

identity information, as highly self-related information, may have cognitive characteristics of automated processing. At the

same time, in an overall gaze space, there is a phenomenon that information processing decreases sequentially from left to

right and from top to bottom.

[ Key words | military personnel; identity; self-related information; eye tracking technology; Go/NoGo
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Tab 1 Results of relevance evaluation of identity words

x*ts

Participant identity Identity word" Cadet relevance Soldier relevance F value P value
Cadet n=40 S 4.93+0.27 1.84+1.18 257.86 <<0.001
E 4.9340.27 2.77+1.67 63.03 <<0.001

53 4.85%0.36 2.60x1.58 76.77 <0.001

Soldier n=45 ¥l ] 2.97+0.92 4.98+0.15 207.65 <0.001
18 2.904+1.03 4.984+0.15 178.22 <0.001

e 2.5241.11 4.8940.61 152.47 <0.001

*: The stimulus material was Chinese characters, so the identity words were represented using Chinese characters.
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Tab 2 Pairwise comparison of number of gaze points in different presentation positions

n=93

Presentation position (I) Presentation position (J) Mean difference (I—1J) 95% CI SE
P1 P2 0.30" (0.21, 0.40) 0.05
P3 0.51" (0.42, 0.60) 0.05

P4 0.55" (0.46, 0.64) 0.05

P2 P1 —0.30" (—0.40, —0.21) 0.05
P3 021" (0.12, 0.30) 0.05

P4 0.25" (0.16, 0.34) 0.05

P3 P1 —0.51" (—0.60, —0.42) 0.05
P2 —0.21" (—0.30, —0.12) 0.05

P4 0.04 (—0.05,0.13) 0.05

P4 P1 —0.55" (—0.64, —0.46) 0.05
P2 —0.25" (—0.34, —0.16) 0.05

P3 —0.04 (—0.13, 0.05) 0.05

Quadrants P1-P4 are areas of interest 1-4, respectively.  P<<0.01. CI: Confidence interval; SE: Standard error.
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Tab 3 Pairwise comparison of gaze duration in different presentation positions

n=93, ms

Presentation position (I) Presentation position (J) Mean difference (I—1J) 95% CI SE
P1 P2 76.03" (37.44, 114.62) 19.67
P3 114.43" (75.84, 153.02) 19.67

P4 155.84" (117.25, 194.42) 19.67

P2 Pl —76.03" (—114.62, —37.44) 19.67
P3 38.40 (—0.19, 76.99) 19.67

P4 79.80" (41.22, 118.39) 19.67

P3 Pl —114.43" (—153.02, —75.84) 19.67
P2 —38.40 (—76.99, 0.19) 19.67

P4 4141 (2.82, 80.00) 19.67

P4 P1 —155.84" (—194.42, —117.25) 19.67
P2 —79.80" (—118.39, —41.22) 19.67

P3 —41.41 (—80.00, —2.82) 19.67

Quadrants P1-P4 are areas of interest 1-4, respectively. 'P<<0.05, "P<C0.01. CI: Confidence interval; SE: Standard error.

RIS o B

A A A5 RIS H R EA & ORI A5
B AR SCHERE S . By E (S
BRAREE N BRER, & T M A2 i
A MO, BB, N5 AZ R
B3 i A ARTR], XA By BOHEARAE
EHANERE R Sy, A R DL LA 5 O 3
R B AR BIIRITE . i, ARSEH LIS 5
B3 A B AR I g BESE AR, 3B L6 AN [
FERE [ AT B (25 By ial e [ FAr e
FEL, B ORI A AR TR S
RHIEZE S, AR L A FAH A5 SR S 524
S AR, T EL R D A R Y [ BN A S
WS LS g M ST T AL o

ARFFEGR R, B0 E R A A A2 B
(1B Z AL AR, A5 IEAR R A
FAHSCE M BB AR AR, AT Ll A,
SR WS R FTE A K B B R B AT
FAORBE I R0 . AR T LBy il ix — 1 A

AHOAT B, Y B2E 0 By i) — iy A FRAHDC(F B
A, B A TR A SR RN LT 243 2% 3 1
. B AR N5 [ OBy R OC B T Y
G BRI ERE, FEINTRES, R
15, BERXT B AH DG B FRAR G B AT BB AEAE A 3
T BARZER TG, (Hih% B Ed
PR —MRsh 22 ST aett. Rl EEER
() JEL R AT 8 S5 3 B0 B 1A A O, AR SERRAFFE AT 4
RO, RGN 2E G B iR A B iR Y
FRAHSCEEHEAT TP, Wi HA A TR B ) B 3
PR S, EXTARZE NS, M5 4R 81FE
TN —F R, ATRERER T AN B3 ) iy X
YR

AT EER R, L R AT A
TR PAE RO, RPN P1IX ) T A R
HEHTEWRKYET P2, P2, P4 X, P2 X
A S S S L 2 5 T P4 IXBR, P2 X8
FIVERL S B £ T P3 X, P3 XA LK K
T P4 Xk, ZFHEGHEE L (P<0.05) .
X4 SRR — AR TE A [, e AR



55 . MR, SF AR BB E B R VIR RFAE AT

.+ 545

Ao BRI MEEI TARGGE R R, X 5EA
() SCFBIEINUF > —3K

T FATAY A AR BT 4e R Z 5k
TEARIAL . AFRAFR. HERCRRE T 5 )y 2
FEARNE B IV A L, ARSI 1 U %
RIHITIRR, JBTITRIENTSE, SRR 7 3
MR e S O . (BT E
AR, —J7 I, ARFAEPERERE L LIRS 0
TR AR AT 4, AR R 22X
—FERIOY, B XA R T 53— 7,
ARSI R IR S BN T TR, SEif Wi %
BOXIR S A TE LGB | TR SRR b, al it oy
B BRI B Rp B S S5 SO TR ASCHLR, 2
FLAT BT I TR) 53 3 36, {53 ) S HER 22 12
ARARTTLE G . ITLLAMIG T RE MR S5 SR B A
PEATRAPHR G 525, IITE] . 25 (A AF 2 YRR | ZoA8
ST SRR B FA AT S I TALH .

(& % x #]

(1) ok s, A 20k AN R 2R 2 3 208 % A FeAH G
F RN T Al (V] . O BRI 57,2020, 36
528-537.

[2]  GILLIHAN S J, FARAH M J. Is self special? A critical
review of evidence from experimental psychology and
cognitive neuroscience[ J]. Psychol Bull, 2005, 131: 76-97.

[3]  GALLUP G G Jr, PLATEK S M, SPAULDING K N.
The nature of visual self-recognition revisited[J]. Trends
Cogn Sci, 2014, 18: 57-58.

(4] GALLUP G G Jr. Do minds exist in species other than
our own? [J]. Neurosci Biobehav Rev, 1985, 9: 631-641.

[5] COSER R L, GIDDENS A. Modernity and self-identity:
self and society in the late modern age[J/OL]. Social
Forces, 1992, 71: 229. DOIL: 10.2307/2579977.

(6] YANG H S, WANG F, GU N J, HUANG X T.
Processing priority for self-related information: evidence
from visual search of screen names[J]. Acta Psychol
Sin, 2013, 44: 489-497.

[7] SUI J, LIU M H, MEVORACH C, HUMPHREYS G
W. The salient self: the left intraparietal sulcus responds
to social as well as perceptual-salience after self-
association[J ]. Cereb Cortex, 2015, 25: 1060-1068.

[8]  NORTHOFF G. Is the self a higher-order or fundamental
function of the brain? The “basis model of self-
specificity” and its encoding by the brain’s spontaneous
activity[J]. Cogn Neurosci, 2016, 7(1/2/3/4): 203-222.

[9] WOOD N, COWAN N. The cocktail party phenomenon
revisited: how frequent are attention shifts to one’s name
in an irrelevant auditory channel?[J]. J Exp Psychol
Learn Mem Cogn, 1995, 21: 255-260.

[10] SUGIURA M, SASSA Y, JEONG H, HORIE K,

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

SATO S, KAWASHIMA R. Face-specific and domain-
general characteristics of cortical responses during self-
recognition[J]. Neuroimage, 2008, 42: 414-422.
PLATEK S M, LOUGHEAD J W, GUR R C, BUSCH
S, RUPAREL K, PHEND N, et al. Neural substrates for
functionally discriminating self-face from personally
familiar faces[J]. Hum Brain Mapp, 2006, 27: 91-98.
NAATANEN R, GAILLARD A W K, MANTYSALO
S. Early selective-attention effect on evoked potential
reinterpreted[J]. Acta Psychol, 1978, 42: 313-329.
CHEN J, ZHONG J, ZHANG Y X, LI P, ZHANG A
Q, TAN Q B, et al. Electrophysiological correlates of
processing facial attractiveness and its influence on
cooperative behavior[ J]. Neurosci Lett, 2012, 517: 65-70.
NINOMIYA H, ONITSUKA T, CHEN C H, SATO E,
TASHIRO N. P300 in response to the subject’s own face[J].
Psychiatry Clin Neurosci, 1998, 52: 519-522.

FAN W, CHEN J, WANG X Y, CAI R H, TAN Q B,
CHEN Y, et al. Electrophysiological correlation of the
degree of self-reference effect[JJOL]. PLoS One, 2013,
8:80289. DOI: 10.1371/journal.pone.0080289.
BENTIN S, DEOUELL L Y. Structural encoding and
identification in face processing: erp evidence for separate
mechanisms[J]. Cogn Neuropsychol, 2000, 17: 35-55.
ISAACOWITZ D M. The gaze of the optimist[J]. Pers
Soc Psychol Bull, 2005, 31: 407-415.

HOPPE S, LOETSCHER T, MOREY S A, BULLING A.
Eye movements during everyday behavior predict
personality traits[J/OL ]. Front Hum Neurosci, 2018, 12:
105. DOT: 10.3389/fnhum.2018.00105.

ARHERE , B FUR R . REAE T ARG 5 46 35 0 BEAS
ISR (1] PR L B AL RS, 2010, 16:360.
SCRAE 5 FREAFT , - bR . 5 00 iE £ A s 23 S 5
R RZR 30T [T] . SIS 4 BB B 242, 2014, 32
283-284.

YAN G L, XIONGJ P, ZANGCL,YULL, CUI L,
BAI X J. Review of eye-movement measures in reading
research[J]. Adv Psychol Sci, 2013, 21: 589-605.
JACOB R, KARN K. Commentary on Section 4. Eye
tracking in human-computer interaction and usability
research: ready to deliver the promises| M J//HYONA J,
RADACH R, DEUBEL H. The mind’s eye: cognitive
and applied aspects of eye movement research.
Amsterdam: North-Holland, 2003: 573-605.

WOTIT T S R R AT PR B AR BT
PRI (0] AR ABE AR, 2018,40: 81-84.
TACIKOWSKI P, NOWICKA A. Allocation of attention
to self-name and self-face: an ERP study[J]. Biol
Psychol, 2010, 84: 318-324.

WEDEL M. Attention research in marketing: a review
of eye-tracking studies[M]//FAWCETT J M, RISKO
E F, KINGSTONE A. The handbook of attention.
Cambridge: MIT Press, 2015: 569-588.

(AXHmE\E] HWL



