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Review article

Neuroscience study of the insight

Orawan  Silpakit, M.D.

Abstract
Objective To review the insight phenomenon by neuroscience study on MRI and EEG.

Materials and methods Articles containing key words of insight, MRl and EEG were retrieved
via Google Search Engine limited by the end of March 2014.

Results Insight or Aha! moment was a spontaneus event which could be enhanced by past
experiences or watching comic story. Recently, neuroscience study has been focused on language
problem solving by cognitive insight such as anagram and compound remote association. For affective
insight, researcher was not aware any report by MRI or EEG study. However, from mindfulness study,
EEG and MRI findings were the same as of cognitive insight that is, cingulate gyrus (CC) and prefrontal
medial cortex (PFC) were activated and EEG changes were related to alpha and gamma wave thus
these might be occurred in affective insight.

Conclusion Insight or Ahal moment could be classified into 2 type, i.e., affective and cognitive
insight. Neuroscience study on insight mainly focused on language problem solving revealed that CC
and PFC were activated.

Key words : insight, mindfulness, neuroscience
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Figure 1. Sequence of Events for Each Trial

(A) The “Compound”™ prompt was presented for 0.5 s, then persisted
for a variable amount of additional time (0-2 s) until a cue from the
scanner indicated the beginning of a new whole brain acquisition. (B)
A three-word problem appeared in the center of the screen and
persisted until subjects indicated with a bimanual button press that
they had solved the problem, or until the 30-s time limit elapsed.
Thus, event timing and condition were completely dependent on
subjects’ responses. (C) Following the button press or time limit,
subjects were prompted to verbalize the solution (or press the buttons
and say “Don’t know" if the time limit expired prior to solution) then
(D) prompted to indicate (with a bimanual button press) whether they
felt insight, as described prior to the experiment. (E) Next, subjects
performed 9 s of an unrelated filler task (three line-matching trials, 3
s each), allowing BOLD signal to return to baseline (in areas not
involved in line matching).

DOI: 10.1371fjournal.pbio.0020097.g001
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Figure 2. FMRI Insight Effect in RH aSTG

(A) Voxels showing greater FMRI signal
for insight than noninsight solutions,
overlaid on the averaged normalized
structural image of all subjects. The
active area has a volume of 531 mm®
(peak 7 = 4.89 at 44, —9, -9 in Talairach
space).

(B) and (C) Group average signal change
following the solution event, for insight
(red line) and noninsight (blue line)
solutions (yellow arrow indicates button
press): (B) over entire LH aSTG region;
(C) over entire RH aSTG region.

(D) Insight solution signal change minus
noninsight solution signal change, in RH
aSTG (error bars show the standard
error of the mean of the difference at
each timepoint).

DOL 10.1371/journal.pbio.0020097.g002
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gamma power (39 Hz at rig',h( temporal electrode I'8) for the insight
effect (i.e, correct insight solutions minus correct noninsight
solutions, in v). The left y-axis shows the magnitude of the alpha
insight effect (purple line); the right y-axis applies to the gamma
insight effect (green line). The x-axis represents time (in seconds). The
vellow arrow and R (at 0.0 s) signify the time of the button-press
response. Note the transient enhancement of alpha on insight trials
(relative to noninsight trials) prior to the gamma burst

DOI: 10.1371/journal pbio.0020097.g006
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