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E° o | is the purest, least
el i i g understood event in
wasimportant | | science. Now, studies
w the [ | | of the brain are
b g - revealing the anatomy
g Rt it of a “Eureka moment.”

spilled

‘broke.” The mind starts casting about for
answers: Who is the girl? Why would she
‘have popeorn, and why would alock
‘make her dropit?

‘Then comes the clue — Tion cage. Sud-
denly — aha! — the sentence snaps into
focus. Such a moment of clarity may feel
like u fleeting und mysterious experience,
but now Tufts University sclentists say
they can measure it, Using sentences like
the one above, they are finding that the
*eureka moment” s mariced by a distinct
electrical pulse in the brain.

“Their work suggests that eureka mo-
ments can be studied in the laboratory —
and that they could be used to improve
people’s ability to learn and remember.

“The ‘aha sentences” are a beautiful
analogy to what happens when a sclentist
creates a new theory,” said Sal Soracl, an.
associate professor at Tufts and one of
the sclentists involved. “Suddenly you
look back and it all makes sense.”

“The eurcka moment has a long and
colorful history in human culture. The
waord eureka — “I have found it* — was
supposedly uttered by Archimedes as he
was gripped by a sudden realization in
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religlous movements. Charles Darwin,
for example, said the theory of evolution
oceurred W him in a sudden storm, while
reading a book by Thomas Malthus on
population.

Selentists working today tell of similar
experiences, even If they do not under-
stand its source. Daniel Dennett, a lead-
Ing thearist on the nature of consclous-
ness, said that when he is stuck on a
problem, sometimes he will think about
[ It:a little before going out to do chores at
| T his Maine farm.

THE ORIGINAL "EUREKA MOMENT™ “Very often, at some point, when [am

In the third century BC, the king of Syracuse suspected that s goldsmith had replaced some ing around and around the field, all of
gold in his crown with silver. 5o hie nsked the great seiontist, Archimedes, to find the truth with- asudden 1 have a breakthrough, " said
out damaging the crown in any way. Archimedes was baffled, until he got into the bathtub one Dennett, who Is the director of the center
day and water flowed over the sides. Suddenly, Archimedes knew that he could determine for cognitive studies at Tufts University.
whether the crown was gold by how much water it displaced compared to a gold block of the But such etirela moments were long

same welght. Since silver Is lighter than gold, a silver crown of the same weight would have to be thought to be too ephemeral to study, ex-
bulkier - raising the water level more. He jumped out of the bathtub and ran around the town ceptanecdotally, after the fact.
yelling “Eurekal,” which means, 1 have found it!” Now, work by Sorael and other scien-
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Researchers can identify the eureka moment

Coming into focus

Reszarchers studying the “aha effect” say conhusion is an essential component for a strong
memery. bn ooe test, subjects are shown a series of image in which a blurry image & slowly
rowght into fcus. Because the subjects repeatedly quess at what the image i, they are more
ety to remesmiber (he image than are people shown a ciear image that b gradually blrred.

ook it sl PR T V-7 e published the re-
search in the the journal Neuran.

Research ke this hints that 4

eurcka moment is not 8o much &

quick mental leap as it bs the final

stage of a long, partly unconscious

» EUREKA MOMENT
ComPimued from Puge 13
sts indicates that the eurcka mo-
nent can not only be detected
iectrically, bt may itself hold fm-
portant secrets, giving new in-

itts imto eventivity, thinking and
memary, and even suggesting het-
ter wiys 1o teach. One of the se-
erets may be the intriguing notion
that confushon is key to memory.

1n 1679, Soract and & group of
sther scientists found a way to
start lifting the veil when they dis-
ered what they called “the aha
effect”

They gave subjects seniences
and asked them to remember as
many of the sentences as they
1. In some cases, the sen-
ces mudle senise. [0 athers, they
't made sense uitil a key word
glven. (For example: "The
s smll becatise: the st
came ont: [goo.”) The tem found
that the subjects were much more
likely to remember information
delivered in the form of aha sen-
tences — sentences where the sub-
jeets experienced a period of con:
fusion before suddenly being
givena

A more recent paper showed
thye same effect with images. Han
insage is shown far out of focus,
amd slowly brought Into foeus,
poople heave an aha moment when
1he blob becume rocognicable. Re-
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andless af thelr intelligrnee, peo-
ple remembered these images
much better than if the image
startedd clear and wits then moved
wut of focus, according o the pa-
per by Soraci and coliaborators in
the July Issue of the American
Journal of Mewtal

Soraci sald that he now be-
lleves confusion |s an essentlal
part of remembering things. As
the object comes into focus, e
said, the bruin generntes  stream
of guesses (Is It & doughnut? A
peace symbol?) until the truth
emerges (a clock). These wrong

shown the same effect.

The work “reinforces the im-
pertance of letting people striugge
with concepts 4 ltthe bit first,” said
Dorothy Leonard, who has been
followlng the research and is a
professor of business administrar
thon at Harvard Business School.
Harvard's MBA progrum has long
userd case studies where students
are presened with a wealth of in-
formation, sometimes confusing
and contradicsary, without being
told the lesson ahead of time.

Solaci said educators should
strive to design lessons that will

lay for
a strang memory, he said. Other
experiments conducted by Solac,
in which people have to penemte
words in response to clues, have

L ha moments. A les-
son on evolution, for example,
might start with some of the same
chies Durwin saw — striling simi-
larities beiween man and ape,

finches exquisitely attuned to
their environments — before ex-
plaining his theory.

Harvard’s Leonard said that
the reserch was of particular In-
terest to ber a4 she deslgned new:
eductional programs for exccu
tives. “The pressure is to provide
answers, to provide frameworks,
to provide lists,” Leonard said.
“But, if [Soraci’s] research ks cor-
rect, they will not remember them
s long if you don't design in time
o be confused and struggling.”

Meanwhile, scientists say that
anather rapidly growing field of
research fs making them rethink
the sha moment In other ways
Qe of the hallmarks of & eureks
type realization Is its suddenness,
but these moments may not be so

sudden aftes all

Jumes 1. Olds, a university pro-
fessar of neuroscience at George
Mason University, said every year
brings mare evidence of the many
ways the brain works away on
problems even when we are not
consciously aware of it

The chassic exmmyle, Olds said,
s motor lesrning, where someone
Iimproves & goif stroke or tennls
serve by practicing, but is aot con-
selous of the lessons belng
learned. More recent work sug-
gests the same is true with higher
learning. For example, the basic
task of recognizing an object -
which seems sudden 1o the con-
scious mind — actually occurs
prachually, said Moshe Bar, an s
sistant professor st Harvard Medi-

battle to nnderstand.

In the mast recent research on
aha moments, scientists have
measured  distinct patteen of
brain activity that comes with the
sudden Insight, according te
Amanda DeFiore, the lead scien-
tist on the experiment, which has
not been published. About 400
milliseconds ufer the key wond is
read, reve the meaning of the
sentence, electrodes on the sealp
pick up a pulse, called an N+400,

Thie 400 ks well knowm to cth-
er researchers but, with aha mo-
ments, the pulse seems o be com-
Ing from a mare-forward part of
the bealn, said DeFiore, who ks an
engineering psychologist at the
Volpe National Transportation
Systems Center in Cambridge and
Is finishing her dissersation, under
Soracl, st Tufts University.

The next step, DeFiore sald,
would be 1o e more sophisticat.
od braln-scanning equipment to
discern where in the brain, pre-
einely, the aha pulse originat
Eureka moments remaln

‘miysterious, she sald, but
Information, perhaps o
wotld start fall



