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Eye movements reveal solution knowledge prior to insight.
Elis, J. J., Glaholt, M. G., & Reingold, E. M.
Consciousness and Cognition, 20, 2011, 768-776.

1.

Introduction
T (insight) - B ORI DY, 228K, THIET o< TAha!] OEBE 725,
TR BN OW IR R L, MREFE I THETHR L kL, fRRE
MEZBRBNS LW o 7o, MR~ I 27 7 DS —
B A1) Ao B
> AR TITMRIZ T T oMK ITEREOICE b 2 (Metcealfe, 1986; Metcalfe
& Wiebe, 1987)
FOW (feeling of warmth)--- FHRE D fRHIZ & DFEE YTV T D 5 & G
VR ZZ R - FRPRAZ AN T TIEATEABEIN L T <
TRZEHRE - RRE T & A SEIINE S, MR O BRI ZGRIEINT T 27 7 KR
S FBA 72 A L BB 72O TORHIEE, AFRIZET 723 N THRICT 7 B A
TE 5 DT TIERN
cf. JALEDHE Z > TR WS b FIREAFRE I HEDIR O E /3 B e Mk &2 55 > TV D 2
& %Rk (Bowers, Regehr, Balthazard, & Parker, 1990)

> EREE ORI G, INERBEMERIZI T D ERATNZ R ZFIH L T2 0% i
ST AR FERRF STV
- T 7T AHERNERE - SINE ST B R U R A VERLT D T E S ATREN E D
NEZND., T 77 AORRREMITERES A TR, ZMEETT T 277 L0 0
R DT CITEETHZ LaxRDLNT
- RO RWERKRINT T ARREONT g~ v ATEET UL, IR A
RAZEB T DIRFA~DHFRITEEICH/ LTS &R D
S—H LIEEERGE LN TN
SIOTFHTTABETIE, ZMBFIET T 77 L5 BN, KITHEOT
77 N ETRERRO T 0 AN L EEZ D, bEETS 2 LRk

> REMRRONIZE, Rl SRR 1T 2 IRBKIES) 2 V2 5 Em oA % 5
AE T S MFZE A 2 T W Db (f] 2 1X ,Grant & Spivey, 2003; Jones,2003;
Knoblich,Ohlsson, & Raney,2001; Knoblich,Ollinger & Spivey,2005; Thomas &
Lleras,2009),
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> ARWFICI IREREBN I E & N, 7 7 T AFREIC BT DRI D F TOREIRRE & fE
~EDHGROME (R vs WM 22 HEROEE) a5

> MAT, FrIAT—FDEELTLHDIT, SRENRX—AT A4 22T
(Fig.1)

- ERTNORITTEMNEIC 5 DO XLF(FF 4, 5 1) Sh-.
SMBIZIEEDDIH1IDET A ARNT I X —ThV,4 DO TFAMHMH L CHGE
oL bEHITRDI.

SEPN MBI SCF ORI &, RERCF(T 4 A N7 7 X —)~OERIRER %
RHZET, OO T A L OFRIF & UTHERHPTRECRE 22 SCF~ D JERLRE
BIDSTZ AT A o TOIHIEIERIZ B ~E SV TN D Z L1272 B)

SR—AT A COBAIZEY, ERIET 2RO RRINE(LE LD 2 L3Ik D

> T T LAFEICBNTLT LSIRENRERZ b2 &) Novick & Sherman
(2003)DHFZE %2 2321, TAEARERZ L7700 LB E 21T 5 BEAERR L 7.
SFEBNLRREICLIME~OTHERET 270012, FBWME 72 L0a), FEHBEHY
Av)D 2 SOREEERK LT

BEHODE LD

> AR I GE RRUBRE R & 57 DIE, T4 R b T2 ¥ — ORI
ffs DA CABMICET 57259

> A EBEARR S AR O I X D WHERNIIEISE S R BIE, T4 ART I X —
DERFFIITRECNICEATEA L D3I T ES D

2. Methods
BME KRFAE324 WG IEEEEE
HE
- SR Research EyeLink 1000 % fif /.
- EEIE 1914 F, VU7 vy iy=b— | 75Hz
- BNEIIEE D 60 enffiiL, HITHETHEEZBE, ¥y U7 L —Ta X DHIREK
MrE=7—1%0.5" LT



ZRe

2018/05/08
M2

bODXFEMM LT 7T LijE

4 OOLFITMEICHLBEREFETHY, 1 OIIRERHETH T,
BZOHFEITFETHED, FETERDL LR s T

R 2 % H (D 67%)7> 3 % H(B3%)IZ A7z,

EDOREY 1 SOHFE LMENZRN L S IT > T,

fif 5551 Francis & Kucera(1982) D HGE Y A F bR S 41, 10~478/million(M
=86. SD=113)DHHETH -7z,

TAANT I E—F ANNDZ LITEDBNAT A%#ET 5728, Mayzner & Tresselt
(1965)IC KD &, fRIRGE DR DO LT LHEL A 2T

ST RXTOTF 277 LARBICBT 5, CFOMMINLE OB DL b EIT ol

(distractor consonant M = 218, SD = 105, first solution consonant M = 213, SD =
104, t < 1).

Fo, ITOIRTODICT A A NT 7 X —F% EORRE R D D% fRE B2 T
(R SCF) & el LTz,

SEDHFEL LD LR >T

BT F T LFEIT 5 OO XF(25 U V) A HEICHREAS0 U L) AR EW
LF OB 72 RALE TN D S —

2 SCTFLL ERREEHEI D S RERHE Y CTIE L WA TIE A TV &0y 9 il &2 2
7o, FLEXFEFEENLTXTOSMETETHoT,

(3287 1a, 1b OEWZ 1b IZBWTC, FEHREZBEBM L0 T, T _XTOFEIEHFE—)

Fe &

N7 1% 10 B OERIT & 60 MO ARAITZIT 72

TF T T AORRIEFITT X MEE TV e,

AR A 1000ms # 3R O 1 1 23

R DTN 5D £ THEEITRT
fRAEDHESNEETHD EHRLIEZIMZT, BiE-S 2RE 2R H - T,
B ORNIHER L2V X 9 FE7R,

BN LIEE T D 72 OIITH L O ERSICHRR Z T, /Sy hOR K > &4
BN B T

RE AT L PO SCFHIE R T2,

SNE L, BIEEZOBETRZ, ELWLWNEIDOT 4 — KRy 7 &%=

RE U EMLTROBATICHEAT

> EER 1b TRAMATERT 7 T LABEO LT O A Z i > ToO LA 2R 7z

1 MFRRITZEREIN T, FUTBER /D 12D 2 LTe ISR o Tz, |
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2 (7 F 7T DafRT DD 2 R FORELZHR LN, Ehvh 2 E 0,
mmolo, £ UT, RRRDNERDITIE N AT,
3777 LEMRIT DDA R L FORBEEZH LT, FAXENEHORLE
. BRI R AR o N TE )
4 [FNXTF 7 T DEfRRTE Do T2
> BMATTTAAHTEL, 1, 2 RENREREESTE LT IRy 77U b, 31X
IRy 7T o~ AT

Fig. 1. Stimulus displays of example anagram problems (Panels A-C) and illustration of the circular letter areas within which fixations were assigned to the
central stimulus letters, shown here as Xs (Panel D). Solutions to anagram problems are MASK (Panel A), GIFT (Panel B), and CHOP (Panel C).
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3. Result
> NRT7F—~v U REFHiiE LTI R TORITORIGKH &, FIEOEMS 270 L7z,
- EELELOOREIREGEBOSHIT ORISR E L.
- REREHBOSITICHT- > T, MEN RSN TS, MELZAERT 5 FE TOMOME
i (fixations) & /04T L 7=,

> XEAETLELE 225 BV BEAOHOFIZAST-E X, FOXLFERTNLZ L L
L7=(Fig.1 #%%5).
- ERICBUIT LT XTOZMEOERD 5B 70.3%70 ENNORPLIZEID M4 THiLz.
- EEOEE L OSERIOMOMBERZENZENOSIMEIZOVWTHA I, TOFY
12.964 ThH - 7=
- I TIEHERIE, 10T ORBMNOBEGEHNRERE L TERTD.
- IR E A EOERITE—OREE(70.0%) F 721X 2 DO E(25.5%) THERK S du7z.

> B lalb O g
> EBNRBREICL o TREOE Z2E X TR W= I3 1alb OO IRERES) & K
SRR 2 LR L 72
SRR (B a =105, EB 1b=10.9 )
- VW% (52Bk 1a=20.5, FEB 1b=19.7)
- {EREER (Expla = 285ms. B 1b = 296ms)
D FEER & DMICHEZIT o7
SFEBAREICLSTTF 277 AEOERICEEL 52 2iroT
- EARIZOWTH[ARE (IEME: Bk 1a =81.2%. FB 1b=81.8%. bk 1a=3.3%.
EER 1b = 3.9% 1la=15.5%, 1b=14.3%. T T ts<1)

> Ry 7T U IFERyTT U MEOE(Fig.2)
& WRITHERR 1b TIEEBIINTINENRBR S N 2TT@E » 77 7 FiA1T769.6%) & % 5 T2
WERATOEER v 77 U AT 30.4%) D# Tl L 7=,
Ry 7T RNEITERTIER Yy 7T U AT TR
- BUSHERRE (popout = 8.6 s, non-popout = 20.4 s, t(29) = 7.02, p < .001)
- RIT T L ofER % (popout = 15.7, non-popout = 36.8, t(29) = 6.54, p <.001)
- AR (popout = 287 ms, non-popout = 328 ms, t(29) = 5.45, p < .001)
SFEBRIAEO A, I[CX o CEBINRIBEICERN RO
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Fig. 2. Histograms of response times (Panels A and B), number of dwells (Panels C and D), and dwell durations (Panels E and F), comparing all correct trials
in Experiment 1a vs. 1b (Panels A, C, and E) and popout trials vs. non-popout trials from Experiment 1b (Panels B, D, and F).

> IREKES) O 1L (Fig.3)
- ZOFEBRICBOTEHER AT, BEEOIRULD KDY ORKESHOLILICH D,
T FEATBARIR T T « A b T 7 Z— SREICE R S 5 CF ORI OERFF I & A
EEDLIRND, AR TIET 4 A N7 7 2 —OFEGER IS
=8 [ EOEENBESNESNE 2 AV, lalb O 5T, EZEEMOEES 2 RITHN
DRPEL - THT THfr Lz
- Fig3 lTERENTWEXTFOXA T (T 4 A NTF 7 X — vs fREST) LAY
DIFR-EGOBREZL LD TH D
> HEOSHT
- FEBR1a(A) L b Ry 7T RERITB) T, BPEICIESCTO X A 70 K B IER R
DER I Mo T
- BRHS, Ry T U RRAT T, BREORRIOZL 2T 4 A N T 7 Z—IZHR LT
W 72(6(29) = 2.32, p < .05).
- HPPEORITTIET 4 A N T 7 X — LIRE LT ORI RN 72
SRR L FHEONA T ARRN EEZRLTND
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> BH¥EOSHT
- EORYETIE, TAARANT 7 H—LMETORT, MEXTERLEEGDIE
M E Do 7= (see Fig. 3; Exp. 1la: t(31) = 8.49; Exp. 1b popout: t(31) = 6.67; Exp. 1b
non-popout: t(29) = 4.59; all ps <.001).
- EBla, b Ay T T TR, bRy TT U REORMEITENTS, #ERYE
FONRE— O TR AN Sz (Exp. 1at F(1,31) = 69.45; Exp. 1b popout:
F(1,31) = 41.95; Exp. 1b non-popout: F(1,29) = 4.78; all ps <.001).
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Fig. 3. Proportion of viewing time on the solution consonants and the distractor consonant in the first and second half of trials in Experiment 1a (Panel A),
popout trials in Experiment 1b (Panel B) and non-popout trials in Experiment 1b (Panel C).

> BARIETR & BUGERTORBR DAL
- THRANTIH = LT OB OENE R D70, BREBAEE & KOS ERTO
AR OFLLHE 2 & L 7= (Fig.4),
- 100 ms Z ESHEARDY 5 DO SLF O R OO M- R OEI S 2 FHE L.
- REXFETAANT A —IXEN TN R R R L.
- E77, £ 100m &I, 95%EEIXM A, 1000 HIOKEEMYD T — A NT v TE
WLV EH L.
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- EBNCF Y TIC AT & ZAZBMER, ZRBICXF= I T hoiilcs 2A%K
JERTE LT
- ZOFFNY I U7 ST EHEF I3 EIK 218 ms , fxE 734 ms Th o7z,
- MU R T HORHIE 3500ms DA E T ORGEE LT (Fig.4).
< EPEGZ T O 5 3500ms)
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Fig. 4. Gaze likelihood curves for the first 3500 ms of trials (Panels A, C, and E) and the last 3500 ms of trials (Panels B, D, and F), showing the proportion of
viewing time (with 95% confidence intervals about each 100 ms time bin) on the solution consonants and the distractor consonant, for correct trials from
Experiment 1a (Panels A and B), popout trials from Experiment 1b (Panels C and D) and non-popout trials from Experiment 1b (Panels E and F).
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otz
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SWE S NTZBINE O EBRBRICE D & T, BIEICET 5 HRIERE %3 2 Ll
LR TWD Z ERERE N,

4. Discussion
TF T T AREENEMEE T 5 Z LI2onT, SR0ERGEE 1b)TIEBMEDL
SBEBIRMEN DT EHEL TN D
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- 1 ODOXFITHEE T HREMOFEN 300ms L F THho2Z &b, =& 25T
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