Kounios J, Fleck J.I., Green D.L., Payne L., Stevenson J.L., Bowden E.M., Jung-Beeman M. The
origins of insight in resting-state brain activity. Neuropsychologia. 2008. 46. 281-291.
Abstract

People can solve problems in more than one way. Two general strategies involve (A)
methodical, conscious, search of problem-state transformations, and (B) sudden insight, with
abrupt emergence of the solution into consciousness. This study elucidated the influence of
initial resting brain-state on subjects’ subsequent strategy choices. High-density
electroencephalograms (EEGSs) were recorded from subjects at rest who were subsequently
directed to solve a series of anagrams. Subjects were divided into two groups based on the
proportion of anagram solutions derived with self-reported insight versus search. Reaction time
and accuracy results were consistent with different cognitive problem-solving strategies used for
solving anagrams with versus without insight. Spectral analyses yielded group differences in
resting-state EEG supporting hypotheses concerning insight-related attentional diffusion and
right-lateralized hemispheric asymmetry. These results reveal a relationship between restingstate
brain activity and problem-solving strategy, and, more generally, a dependence of event-related
neural computations on the preceding resting

state.

Pe3rome

JTrogn moryT pewnTb 3agaymn 6onblue yem ogHUM cnocobom. OHKM BoBMEKAOT
aBe obwmx ctpaternm (A) METOAMYECKYHO, CO3HATENbHYO, COCTOSHNE MOMCKa
npeobpasoBaHui 3aga4n, n (B) BHe3anHoe NoHMMaHue, C pe3kuM MosiBIeHNEM
peLleHNs B CO3HaAHMN. ITO nccrnegoBaHne 00bsACHUIO BAUSIHUE HAYanbHOro oTabiXxa Ha
COCTOSIHME MO3ra 1 nocnenywLmnn Bolibop cTtpaternn cydbekToB. BbICOKONMOTHbIE
anekTpoaHuedanorpammel (33N Gbinn 3aperncTpMpoBaHbl OT CyOBHEKTOB B MOKOE,
KOTOpble BNOCNeACTBMM OblniM HanpaBfeHHbl pelwnTb psg aHarpamm. CybbekTbl Gbinm
pasfeneHbl Ha ABe rpynnbl, OCHOBAHHbIE HA NPOMNOPLMM MNOMYYEHHbIX PeLLEHNI
aHarpamMmmbl C UHCAWTOM, O KOTOPOM OHM coobLatoT, B OTnnyme ot nepebopa. Bpems
peakumu un pesynbTaTbl TOYHOCTM Obinn cornacoBaHbl C pasnMYHbIMM
no3HaBaTeNbHbIMU CTPaTErMsIMK, peLLaLUMmM 3agady, MCNoMb3yeMbIMi A51s TOro,
4TOObI pewaTb aHarpaMmbl B cpaBHeHUN 6e3 nHcanTta. CnekTpanbHble aHanu3abl
NPUBENN K pa3nnymsaM rpynnsl B nepuog nokosi, 98I nogaepxueaeT runoTessbl
OTHOCUTESNTbHO CBSA3AaHHOIO C MHCANTOM OTHOCSILLIErOCS K BHUMaHUIO pacrnpoCTpaHeHus

N accumeTpum npaBoro 6GOKOBOro nonyLlapus. ATy pesynbTaTbl NOKa3biBaloT



OTHOLLEHWSI MeXay NepuoaoM NOKOSt MO3roBOWM AeATENbHOCTM U CcTpaTerven peLueHus
3agauun, v, 6ornee LWMPOKO, 3aBUCAT OT CBSI3aHHbIX C COObITEM MO3rOBbIX BbIYMCIIEHWIA

B npeabiayuwiemMm COCTOAHUN NMOKOA.
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Tahle 1

Significant interactions from ANOVAs, separately for each EEG frequency band
(I insight factor; AP: anterior—posterior factor; DV: dorsal-ventral factor; H:
hemisphere factor: E: eye-status)

Frequency band Interaction Significance
Delta AP =1 F[3.72]1=3.756, p=.021*
AP x DV x 1 F13.72]=3.173, p=.034*
ExH=xI F11.24]=3.645, p=.068
AP xH =1 F13,72]1=2.852, p=.051
DVxHxI F11.24]=4.843, p=_038*%
Theta AP =1 F13,72]1=3.619, p=.025%
AP x DV x 1 F13,72]=2.434, p= 072
AP xH =1 F13,72]1=3.098, p=.037%
Low-alpha AP %1 F13.72]=2.936. p=.049*
AP =DV x 1 F13,72]1=2.486, p= 067
AP xHx1 F[3.,72]=5.681, p=.003**
High-alpha AP =1 FI3,72]1=4.811, p=.004%*
AP xH =1 F13,72]1=3.457, p=.039%
Beta-1 AP x1 F13,72]1=7.011, p < .00] ***
ExAPx DV x 1 F13,72]1=2.492, p= 079
Bela-2 AP =1 F13.72]=4.349, p=.007**
Beta-3 ExDV x1 F11.24]1=3.522, p=.073
ExAP=xDVxHxI F[3.72]=3.209, p= .032*
Gamma-1 ExDV =1 F11,24]1=4.812, p=_038*
Gamma-2 ExAPx1 F13,72]1=2.360, p=.100
ExDV 1 F11,24]="7.888, p=_.01%%
Gamma-3 ExDV xI F11.24]=6.453. p=.018*

*p< .05, ¥*¥p< .01, and ¥¥*p < .001.
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Fig. 1. Correlations between behavioral measures. Each circle represents an
individual subject. Dotted lines represent best-fitting regression lines associated
with correlations given in the text. (Top panel)y Plot of relationship between
proportion of correct solutions (i.e., insight plus noninsight [1+ NI]) associated
with insight. and proportion of unsolved trials (i.e.. errors plus timeouts [E + TO[)
on which a subject made an error response. (Middle panel) Plot of relationship
between the proportion of correct solutions associated with insight (I/[1+ NJ) and
the frequency (i.e.. percentage) of trials on which a subject timed out without
responding (TO). (Bottom panel) Plot of relationship between proportion of
correct solutions associated with insight (L[1+ NJ) and the ratio of the number
of trials on which a subject made an error response (E) (o the number of trials
on which a subject made a correct response (14 NI).
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Fig. 2. Topographic maps of -scores of EEG-power comparisons (high-insight
group minus low-insight group) for the high-alpha (top panel), beta-1 eyes-
closed (EC, middle panel), and beta-1 eyes-open (EC, bottom panel) frequency
bands. The red end of the f-score scale represents scalp regions in which EEG
power for the high-insight group is significantly greater than EEG power for the
low-insight group. Blue values represent scalp areas in which the low-insight
group has greater power than the high-insight group. Colored regions on the
topographic maps represent the top and bottom 5% of the r-score distribution.
Red dots on the maps indicate positions of the electrodes. (For interpretation
of the references to color in this figure legend, the reader is referred (o the web
version of the article.)
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Fig. 3. Topographic map of f-scores of EEG-power comparisons (high-insight
group minus low-insight group) for the low-alpha frequency band. This figure
uses the same conventions used in Fig. 2.
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Fig. 4. Topographic maps of -scores of EEG-power comparisons (high-insight
group minus low-insight group) for the beta-2 EC/EO (eyes closed and open,
top panel), beta-3 eyes-closed (EC, middle panel), and beta-3 eyes-open (EO,
bottom panel) frequency bands. This figure uses the same conventions used in
Fig. 2.
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Fig. 5. Topographic maps of r-scores of EEG-power comparisons (high-insight
group minus low-insight group) for the gamma-1 eyes-closed (EC, top panel)
and pamma-1 eyes-open (EO. bottom panel) frequency bands. This figure uses
the same conventions used in Fig. 2.



