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INEFEE B R IR B AR AT RISHES T A5 B R A RN & 3hin LAHIHI a8 71, X AP FERE 45 RIIE
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Abstract

Cognitive control refers to the ability of individuals to suppress task-unrelated information and
corresponding processing activities according to goals and plans. This process can ensure that
task-related information that conforms to goals or plans can be smoothly processed and irrelevant
information can be effectively suppressed. Mindwandering, also known as mind wandering (WM),
refers to the loss of consciousness of attention (or decoupling of attention). Across two different
types of cognitive control tasks (Simon task, Flanker task), under the eye movement patterns, this
study analyzes behavior indexes and eye-movement indexes in trials before or after inserted
probes, to explore the characteristics and analyze the processes in mind wandering of different
types of cognitive control task. It was found that the response time of the Flanker task was signifi-
cantly higher than that of Simon task, and the frequency of mind wandering in Flanker task was
significantly higher than that of Simon task. Finally, two conclusions can be drawn: 1) under the
condition of this study, in Simon’s task, the individuals will have a longer gaze time in which they
have no attention to wander than non-MW; 2) the arrow Flanker task is more difficult than the
Chinese character Simon task. Therefore, in the more difficult Flanker task, the individuals re-
ported no mind-wandering or no intention mind-wandering, the fixation time distribution of dif-
ferent gaze points during the task was more discrete than that of the Simon task. This indicates
that the difficulty of the task has an impact on the eye movement index. This study, for the first
time, combines eye movement with mind-wandering, which is derived from cognitive control, and
provides objective evidence for the study of mind-wandering and cognitive control, which pro-
vides reference value for subsequent research.
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1. MHERERIR
1.1. IAHIIZ S

I SRR MRS H AR AT AR 55 T8 %15 B A NI T shin LA HI e 71, XAl FERe s
TRAEFF & H BRI AR S5 M A5 BAR BUBCRI N L, A Rdm# TR E R . S AKX R 2% 221 R
o, RS R RE 08T e £ SR R . 1812 SN RAEBUIN I8 % S WHEAT 9 5 24T
(s SN E IR R ALK, AT RER i AT 55 AE S L 1]

INHIFE A (cognitive control)$5 24 H A1 I BRI BE AN TG /e A1 55 2RI, 75 B P R 4E R M
BEAT I — AR B LR O BN T RR[2], BT 2 A RN ER A AN T Bk A BRI R R3], 22
W5 2 — ARSI AL O AT D (executive function) BT #2 il (executive control)¥5MATE LI
R o€ HAREGE R 2RSS I, URE DAL AT 33z ) 2 Rl R R U [RHRAE A RIPLARI (4], B i b
RN SN T 5 5 R B B S AN B AT Dhae SR H AR VAT Dy, EHPFE AR
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k]

VB ORI AR TS 1) 9 2% 1) DT E

WFFEE AT BEN AN H S =AM 0 TAEICIZ . I s A RGP . A 7T fride %
f1) Simon 1F:45 . Flanker 1F55 #B e Bt 7 DA S04 i oo Ftg 4100 o 42 il o

42 il (inhibition control) & ¥8 U8 /b BLHI IERHZE O3 BAT J¥E BN RN TG 30, e & D il 1)
DR [5]e A F 2 R =2 1) /0T, SIS ST TS5 o R M FYE BT 2) T
FoAM],  FEARIUE B B e BT S AR S5 M SR EIAE B AL 5 0 R HME BE N TARIAZ: 3) IR R NAm ],
FRZIE E ] OB HAL . BB N[6].

NI S T BN W A& Flanker #1128 . Stroop #1581 Simon 128 = Fh 48 $1L 1 e N ph &y =0 1F
F—MINN, Stroop M Flanker RN 2 J& T2 TR 2R, 1M Simon M52 )& T2 T R B R[7].
X =R ) T P I BT 55 MH DR 4 P 5 AR SG 4 FE 2 A A J2 0 T8 2% [ 48 170 5 8305 4 1 R AE K
T

Simon RN 2 48 A R A (A B 5AF55T0 5%, 5 2000 22 (Al A7 B 5 P05 BE 1 S BB o B —
BNy, BRI SOBBUR8]. HLANTE — TS BT S rh, SIS (AL AT S ), AT M
OS] R S IAE THE LB I A U B 0 o S v S SR o0t 2 G ) e Ao N B, el 2 6 T i A N
S ) 23 (AL B S AT 55 R T0 R, ARRARXS T B il i i) 2 1Al 6 B 5 e S Ar B RIS, ik
(1) S BB . Flanker 2487 M) F8 1) SR AL S IR B 0 — B30, sl S I

1.2. E#

AR HEAETE T IR, T H X R R AR ). tednid, A RS Fwh 2 HIls
Pre LIRS TG00 i B, A D) W Do Py B fge 0 AEL A AN B P 1 1 58 A TG G I R T
PR L p 2 IR PR, W SRR AR R b, DRI A I L) R B S Y A AT I AT R A AR,
MR BEFR AT, ARREAEEM. O B, ER RO (mind wandering, fFiFR WM), &3E—
oy R R VAL R (BRI 0 AR A ), B AT AT S BN S L, FEAR ) AR Ak
1) REL 2 AR PO B I R AR AS[9] 1107

Smallwood F1 Schooler %5 A[10132H T MR &8 15« FVCIANEM FF EH AT HIR, ML
i, VHFEMAT BRI N, S ECE E M BAT SR, E SRR PRI TSRS, ST
25150 F Bk, THFERIBAT BRI, B4 E M AT BRI N, E AR 2 1R . McVay SEA[11]
{§ F} SART 4T-45(the sustained attention to response task, FFEEVEREATSS) [1210F 75 AATTHE H & Az i b i 7
THOLET R, GEP B AE SART AR5 IR 2, UAE M FEPAT 0EUR, #EARRARES+
PN ETGE RS L, R B E M SE VAR A AN IR . KREBECUESE 1, GER AT DR EAN R 1) 12 1 29 BCAE R
73, F R T BERR AR (incubation effect), AT b Ak D RELEN 6 1R [ R, 38 AATTBE I 3R 0% () 2% B 1) @ 15 B Hip
KT EM RN it LS A E TR, BB 11 2 7140 BUR % (distractibility hypothesis) 4
AT 43 ) 2 MU ¥ (executive-control failure hypothesis) FlffE#H £ 1B % (decoupling hypothesis) i & BRI AT
. EHIRm R REEA N EEASNA, AR TR, 1%, ik 28, IilEXNEB. KT E
Sr>) WK M PR NG ER AT LA iE AR o Hor, YR T ARG AZ B B L e 3 P G HAE AR R
TAEIE 12 (working memory, WM)Z& — M SRE I RAFE B RARM RS, Ease. KECIiZmz)
TEZ B BRI, B3 EE AT B e FE13],

McVay Fl Kane [14]#2 H T HATIEHI R % X MRS RS BHE R, DONE MR IAT ] 2K
W) — PP RAE o ARATTIA 9 28 PRI PRAT 423 i) 22 S8 b B M HT MK 0045 BTN O 2R Z AR 1) B R B 1 RE
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AR, WHGRE, EMMMERHATIERIRE IA K. ZJE, McVay Fl Kane [14]79 1 5 HhAT 42 il A I
B TR MR SR N LE TR NI (K A R AR5 — A2, AMFE T RUE L s X — B
RN, TN AR 8] A A ) 22 57 1 BRI 25 8 AR O AT I R BE 77, AT AT o S e 5 22
P, PAR A RTPR 5T R] B8R Sl S AN Bl S R T RERE

Seli % N[16] LK —fmsrd e, USRI RARERE FEML G 2a 8. M, 54
BGEMRLTERI, RETHECRBISLIRE 25 22 B DRSS A HUEHE X — RS,
BB (R SCI IR SR R W], ol T S X R S 00 A BRIR MRS RN, ol st A vh 2 st A
HE st M. 8 Seli [17]AIBFFCH, ABATFRIRERE ] R 5%, AESEIRRE S I AR B Rl
B CERE LT B AEIRES, (HR ARSI P i Uk th ORI TEMEUR T 1) EHHTES s 2)
BEEEEM: 3) TEEFEM: 49 Z2) 7T, Seli B4R R =2 EEMRTE = BE M A 2 71,
I BRI ZIHUK P A I IRINT PRI, R RO EMA S BT —HF, THRZIMNETES R K0
Wet%, A IR TE R B 4EIRAS R

IEHIREN BB TOEM, T ERAREAF SR, R BEALRI A Falk i 1007 i%, @ xy
PEBARAE R A B . RS NAREMFRE T, Bl fabr AL A2k, I ARS8 br b2
FERARZR A BLER, IR 2822 ok S HOGERT LR TS )5 IR 2% AR sCRIRFAE[ 18] LA OB T
FHARUEW EM S RZ IR AAAAE RER G &, (HAR M A IR, MAXS SR B AMEPREE RO TAR XS T4E
FAREA PSS, FEEMRAER, ADEIRS) E 1 5 2 2 RS A (A S IR SR AR i A2l . M
FETTEAP AE AR SR AR, AW TN B OE AR M P EE L 1] R EALS 1] iR K
HR B 5 AR b, AR IR Bl i BE 75 A i (A& 1 1R B BEPE TS (LA T

2. ARFE
2.1. AREH

HET Simon AT %A1 Flanker (14 BiFhEa0, R GAAEMLEAT Jy L AIIRS) 125
2.2. XWRE

Simon 11:45 5 Flanker (T IEAIR . MRS, EMSR L 2=7 T3,
Simon {£45 5 Flanker 1155 W FIEREF S T, & AT EM SRS NEME EE. TEREHMHTEM
MNRIRAE LR N IRBIFEFRCEEIEMETE] . Sy E] . RBEIEE . MR L EREE.

2.3. SEINEST

SEERH 2 % 3 BRI ETE, BAEE R AR G 55 25 Y (Simon £F55+ Flanker £:55) F% 14k
HHEYRREHEEREM .. TREGEM. RKEM). AT HEAS AT AR AR ZITEF

PR AERKZARRE 30 N, MO EMAIER, LEE. 55, LW, AWEHEMOHEGT
&, BAKRZ MR 8. Sein i frh, Mg RIS 057 . OGS R, ARG IR E) i 2
K, FrCURHEERSIRR, &5t 22 A0AEdR S 5 SR, KB4 2 N, LA 19 N, TFIFR
18.67 %(SD = 0.71).

Simon 145 5 Flanker (£ 55 NN S, AEFZMFAEGAR A4, £ RBKRERKH 5 min, H
BERAT 55 T UR T AR EEAT L AU -

1) Simon £%%

SKIFEF R E-primel.1 e, RIBECRIUAE 16 o) CRT W, B d#E40y 1024 x 768, KilHi=

DOI: 10.12677/ass.2021.102063 447 HEREERTE


https://doi.org/10.12677/ass.2021.102063

k]

N 85 Hz. #RIERE S P.OPEE N 57 cm, MAN 3.11°, LB EENN 2 Simon /£, T “KE”
CRT ZF, AR, SFEEM AL AT RENL L, R R R S A B, AR
Bl 400 ms, = (AR 1000 ms, HHE <1200 ms. Simon f£45345 400 MRV, SZIRHT K208 20 74t .
R AR E 1 fis:

n 400 ms
1000 ms
£ 4 <1200 ms
1000 ms

Figure 1. Simon task procedure

B 1. Simon (X ERIZE
2) Flanker 1F5%
SCIGAR Y [FFER A E-primel.1 A2, MR IICE 16 38F CRT ok, BFRdEsr#iay 1024 x 768, il

By 85 Hzo AR5 KAk Flanker A1 55 # X IRIE 5 FE A 0 FEBN 57 em, MAN 2.25°, SKERATENN
DAL S, SRR RS HARE LT AN — 3, My 4 RS A, 2 R, G
AN 11111, 22222, 11211, 22122)WE7KBCAF, #i Sk HAEER S B B /A W7 BEFHLH I, FF R0
FEEHT, RIS Simon 55 —%. Flanker {£5535H 400 MRk, SLEBf K205 20 708, 5

FRUnE 2 s
. 400 ms
1000 ms
<1200 ms
+
1000 ms
Figure 2. Flanker task procedure
[& 2. Flanker {F 552 E
3) #REF

Simon 1T 45 M1 Flanker 1T 45 8E47 0, R IR 0] 2 BENLAE N REMG I GORE BEM, (T 5R IR SHEHRIR
Bzt 8:1, WEMASHARHIL, A7 b SIS RE HBUE, BREMERE E—ANMREFRIN 5. 6. 7 K
7 LA EAME SRR I BEALAL B B, Simon 415535 400 Mk, HAdE A 50 NMEEHAIK, Flanker 1155
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rhEREHIA Y Simon AESSAHIE . BREF N — A FE AR E IR £, Flk oy T IR B RE R A IR
PRAEZ ST BLHT 10 P2 ARB4EIRE? 7, IBD0R “1. BT 40MES: 2. AREBEM: 3. &
HEREM; 4. 22 7T o REHIE IEE LI IR RIS HOR, EORPOATE R 1 iR =AMk I
o AREAT 4 B

SEI6 K Eyelink1000 74 AR ZC 52 4% (SR Research, Mississauga, Canada)ic. gt (IIRSEE, HURE
250 Hz, RGMZEEIHFN 0.1°, RIFEIE 16 967 CRT SorBE L, 298508 1024 x 768, 1%
B FEWOR IR, ORISR BB 408 57 ecm. 1) BAHORAMEDN . 2) $R A8 7E BE B HR Bh1X
60 cm AbMIEERT b, TNEUSHE FAE b, JEEAR R DLORIEIR B AT DL B AR B 5, BRI Sk
TS B AE SEE T R R FFA D). 3) SRR HE. RIENRIIG, WRARIEFRE, X3 Good H/AKY ik
NIERSEL, ik RIHE 8. R3DEIE R E MR AT “+7 TG 3 ARSI NV G451 4)
£ Simon AE55 1, MK E MU T F1H: ORI PRI R NAT S . SR TTIR S, S IRERLEE
ot v, T HRE, Y AAEMWITSBENUHIEL AT B R 5, EIRIE A T ERBUE
AfgL, AFEEBEELE L. B8 A T A®E, &3 4 FHLE, BEPER, CRGER
RBLe 7 Z G A R IE MR A48 18 SEIRI R R I BE N B AT A2y I — AN BRI S
UGN R AR B PR AE B S TS — I 2, AR B4R R B TP E AT SS b, 02 IR
FREDAR — L8 54155 HARTC ORISR, &R 23] 7 FHR@ON I O6. & &0 715 EMIR
B ERAWR A BRE R EMICE L EEREMN. AFEEFEMNE B CEIHA B2 48— 1Al
FfE; LREREMSRALH THCK EWEE, 12 BYEH KA 3 A8 — e Hofh ) s . 5
HHTE AR SS R AR R IEAE SR TP S N — N R B, B e e h S b 7

HE e SPSS16.0 AT 0 H1. AT NFEARIESR: 1E3 A Simon 11455 Flanker 4145 H (1) IE A % |
SRR ARGEMIER ., A EEEMIE, T BEMIR, HIFRE N LdsE — MREFET 1 Mk
5, CAA 3 MnttEZE 2 MO EAR, Hath i ER.

IRENBCGEFK LU R HEbR: 1) SERLRTA]: AR X SN R BTSSR, — R o — A
FERL A, SRS (8] A2 F8 — AN SO P A TR s i T B TR R R e 2) VAR IR A A A X3
0 P T 5 B  V00/ QI ) i 3 51 1 P 7 W s V1 g P 1 I S M v D s R s ) DR E i
[f]o 4) ~FIMRBRIERE: IRERBESIIRRE, — BN SIER. 55, R EER R K.

3. 5%
3.1. THYEE

Table 1. Behavioral indicators of different types of cognitive control task

F 1. NEEBDAFHEHIES1T AIEHR(SD)

Simon 114% Flanker 1145 t P
NRTES 0.96 (0.03) 0.93 (0.05) 2.374 0.027*
SRS 636.68 (72.78) 749.78 (108.98) —6.987 0.000%**
RTERRATIA 0.27 (0.22) 0.34 (0.26) -0.1968 0.062
=M 0.15(0.15) 0.15 (0.15) -0.292 0.773
R E ph A 0.13 (0.10) 0.19 (0.13) -2.307 0.031*

HE: **p <0.001, **p<0.01, *p<0.1,

A FAIERE AT 1 MRS Fr bR o Simon AT 551, FUWREA t K50 IR, M AR EMER
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MR N SRt A B REM RN Z R 53, (=-2.354, df=21, p=0.033; 5 NREMHEE
(1)) S 5 3 N T B B E R ) S S 22 S i 23, 1= -2.087, df=21, p=0.051, Flanker {£5%5,
BCXSFEA ¢ R ks, R AR TE SRR AT 1) S SN 54 i A B BE A I SR 22 e AN 3, 1= 0.187,
df=21, p=0.854; & NAREMEREN 1SS S A To = BUEM I SN Z R A RE, 1=0.778, df=

21, p=0447.
3.2. IREIHIE

2. 430909 Simon A£55  Flanker f£55 HREHR &N TCEM . A REGEM. Jom EEM KT
VERLIS ] PP AR BRIRRE . SRR 18] R bR, Horh BB E M S EMEER. TEA),

HCR AT FEA t B06, Wik s

Table 2. Comparison of different eye movement indicators in three reports of the Simon task

% 2. Simon 55 = MR ERI RN EIRRBIFEFREL IR

Simon 1£45 TeEAf BHREEMN
SEYEALRT (8] (ms) 330.79 342.15
ST HA HIR Bk FEE (%) 8.65 9.14

JAERL E] (s 843.64 902.06
FEAL AN (R) 2.62 2.59

o B ,
346.00 -1.227
9.08 —0.518
872.84 ~2.274
2.51 -1.901

TR - A B E

p
0.24

0.613
0.039*
0.383

TEEM ~ TR ER

t
—0.561
—0.87
—1.603
0.779

p
0.582

0.396
0.126
0.446

FE: *% <0001, *p<0.01, *p<0.1.

Table 3. Comparison of different eye movement indicators in three reports of the Flanker task

% 3. Flanker f£35 7 =R B T RIBR hEHREL AL

TN R EEM

TeAER-TO R E M

Flanker 1£5% T HEEER T EER ; » ; »
A A 8] (ms) 346.51 348.33 347.05 —0.04 0.997 -0.276 0.786
25 IR Bk R (%) 8.12 8.58 7.57 0.788 0.441 0.834 0.417

RERLIS 8] (ms) 965.86 942.60 975.11 1.075 0.297 0.201 0.843
AL AN () 271 2.67 2.83 0211 0.836 -0.603 0.555

HE: *p <0.001, *p<0.01, *p<0.1,

EL# Simon f£55 #1 Flanker {£55 HEM IR BN TRAR, Forb, 1) X THREHR S AREMTT 1 AN likm)
SPEERLRSTE],  Simon 41555 Flanker fE 553 A W& 2R, 1=-1.227, df =14, p=0.24. T T =3
iHA], Simon fE4515 Flanker {E45 % 7 0%, t=-3.552, df=19, p=0.002. VEMLAANE, Simon fE555
Flanker fE55 1A 35 7 7y 2) X THREHIRE A B EBEAHT 1 AR AP )L R0 AN
AR E], Simon {14555 Flanker /145 [0 2 ¢ A3 3) W THREHR S M TE R BUEMHT 1 Mk Fy
TERRE[A] . AL AN B SRR (4R bR, &5 5 T0EM IAREL, 58I Simon {£55 5 Flanker {14515
SRR A 2R B, r=-2431, df=15, p=0.028,

4. THe

4.1. FRIARHERISEEUE S HE9E #Hsaz

Hi#% 1 050, Simon /1455 Flanker {T 4 ANETEIEFIR 8 NS 2 7 B3, PIEEE SRR R —
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AR PUF Simon 145 3 5 2 KT 75 7 Flanker {145, X U6 B R (0N A3 BEANUTIRC o 0F 90—
BN, Flanker 5082 J& T- 25 T RIS, 170 Simon RN J& T-5 T I BEFIFR (7] [19]. fEABFFL, JE
TSR Simon A 55 ME 2R T AL TR B S Flanker ££55

FEZE 1, XS T Simon A£55 Al Flanker (£ 55 FRIE MU LU, BUEMIIR =& 2 RIEFN G 5%,
MR BEMMRZ R R % . RUASEEMM TR BEEME S SSAAEZER, 5 Seli [17]HHFFE R
—EL KRR MARIZIHLKCE AN R SR, X B R A R R R RO R AR
W% 8%, WHIHPGATE Flanker {E55 M A 5 EM, Flanker {55 @ XL mHI{ESS, X 5T ABHTTH,
SCREMEE B AT 45 5 5 S EGEM A 1R — 2. Flanker {1455 Simon {5 PE AN, Agh b nf LA FF
AMAFERE TR RAE S T, LORAE LT RO RAE 55 SR Sy

4.2. Simon f£% 5 Flanker ESHEREIIEHFP X T INAHNER

£ Simon AE55 7, ERIEALIN M HIFEAR L, ol S o8 OB MATT B e bR 2 7 B 2%, i P I8E
R RS EE R AR . SBELE Simon AE55 T, AR EEMKER, X T LETAESN,
AR BC 25 BRI EE AL LRI T SEINAS T, RIVERCEINAREE o A FEAILA T8) 15 4 e L PR A2 43 it 3R i )
IR, WMRPARAEAESS B 2] 1 A, 20 H 2 8] o P BRI 8] S E L S A AN 525
Wi, YRR A R RN, LGERERI, 58K Simon (RSS2 HANMAE, (HULMMAE Flanker
RS iRA K. TTREA LT JUANER: 1) Flanker AR5 ML R, OB B 2) S ERL E
A REANA AT B E AL (] VRS R, AL SR . AR MR R AR LAABL, anE IR
VEAILAN TR 5

XTSRS P REMIR S, EREHRE O TCEM . LR EEMKITEIL T, Simon {£5515 Flanker 1
S5 PP EEALR ] R RN ZE AN R, TN ()22 5 8 o U RME 55 0 AN 2 2 2 5
FEFRA AL AN (HAR R B AN Be 2 R MEALR AR (8], A2, AMALE Flanker f£:5%5
FAILE T4E Simon AE55 7, AR TEM, ERE S EINARE, IR MNEN R L 18] 2 57 K.

Simon f£:55 5 Flanker {£55 P URBEIRE 22 AN 2%, HRBRIE B2 F8 br — A Ay 515 B3R A %,
HIE B Simon £55 5 Flanker £E°73 F {5 B EIRIMEA L, EARBMEAES IS, SEREEZIR(E
SRR AR RKT (1, A RPN ERME S, AT akgsiost ol s sige .

4.3. Simon f£% 5 Flanker E5 ARG AN T EHS EMWAIIRBNFEFRELE

W3 2. 4 3 i, ANBAE Simon AE45 WL SR AE Flanker /F55H1, AMRAEE AT AE #7] B LB E A
SR R P A I 22 S 2, TR RIUH L, X EUREMREIR 1) ARSI, Simon {£555
Flanker 55 i) IE# R 7E 93% UL E, X UEIH UL AN PIZRAE S5, BOEHM SO T T RER BB TS HE
M—FELEs 2) BAREIHLKT, 18 ST IR S8 SR, HRERA SR PO I 215 2 &
W Hakd oA EEEM . TR EUEMRILE R R, MR, 3) Pralis B iEss sk, £5
AR A D HRR B “ROETIRNE, EORSNRIEE ho R SRR, BT B sl RE AR R R
CEML A BIE 0L T S SS, E Bdl AR B AR rh e BR R, e S B IR IR S RIS R
FEA, EIERRER OV BRI AR, A St S o MR IR AN RER AT P A6 R W s
(RN 4) ARZNFEFRIEHCE B, AL R IHARYIE Foulsham 55 A[18]0F 7 FPE #tR A T 20U 2 (170
RBEE R, SR SEWT U 3 TR s KA AR E R X ], SR SUEEL R AR . AL AL
B IZHRKEL PR X U5 W R bR . A FULE L2 B LR 1 Simon f£55 % Flanker /155, ARETR
T i W AR AR, AR IR BB 5 4155 12 (Decoupling),  J SR 58 AT AR K2 1) 5 B AT
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k]

e, WA, REAEKNA T, ROVOEM ARSI L, ] DA 2 3 = 1IR3
PRUMAZ AR KL I REL IR AR )4 55

5. &t

1) RHFFLEAET, Simon AR5, MAEA EEEMRT, 2 ORI 2R A K
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