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Mind Reading
A Pitt psychologist looks for
meaning

he student enters a tiny room, sits
before a computer, and presses his
face against a padded metal frame

facing the screen, which fills with text.
He picks up where he left off: page 7 5

ofJane Austen's 1811 novel Sense and
Sensibility. Several minutes into the read-
ing session, the on-screen text disappears
and a box pops onto the screen. "Was
your mind wandering?" the text-box
asks, as the computer recognizes that the
student's eye movements had changed.
Aware that his attention had, indeed,
wandered from the novel, he clicks a

"Yes" button and resumes reading.
Pitt's Erik Reichle, professor of

cognitive psychology, will later sift care-
fully through the information from this
exchange, stored in a database. The
student is taking part in Reichle's "mind-
less reading" experiment in which indi-
vidual students read Sense and Sensibiliry
onscreen over the course of 14 sessions,
each lasting about an hour.
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The metal frame is a head restraint,
keeping the reader's head steady. fu
the eyes move over the text, invisible
infrared light emanates from a camera,
creating a snapshot, one per millisecond,
of eye movements. The purpose of the
experiment is not to prove thatJane
Austen causes minds to wander. Instead,
by monitoring the eyes during periods of
"zoning out," Reichle investigates how
cognition-the process of thought and
language-relates to the eyes. Reichle's
growing body ofwork has convinced
many colleagues of his hypothesis that
"there is a tight coupling between the
eye and the mind." He recently pub-
lished results of this reading experiment
in Psycbologial Science, a premier journal
in his field.

Reichle-who is affiliated with
Pitt's celebrated Learning Research and
Development Center-is continuing his
work to understand the eye-mind link, in
particular how cognition interacts with
perception and motor control. He uses

custom-built computer models, along
with eye-tracking tools and brain-imag-
ing experiments, to explore the process
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of reading and what it may reveal about
the brain's cognitive functioning.

The computer model that Reichle
employs to simulate and understand
students' eye movements as they read
is called E-Z Reader. Itt a program he
created during his own graduate stud-
ies at the University of Massachusetts at
Amherst. E-Z Reader separates aspects
of eye movements associated with read-
ing and cognition into several compo-
nents, each expressed in mathematical
equations that distinguish perception.
cognition, and oculomotor factors dur-
ing reading. Reichle seeks to decipher
how the brain coordinates these factors
to produce reading comprehension.
Mapping the complex yet systernatic par-
terns of eye movements in skilled readers
will help to illuminate how the process

of thought occurs.
Beyond E-Z Reader, Reichle is

expanding his research by developing
artificial-intelligence (AI) programs that.
in effect, learn from t}le challenges posed

by researchers. He has, for instance,
developed a computer program designed
to acquire optimal reading strategies.
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The Pitt researcher sees several areas
where his findings might be useful to
others, He imagines teachers using eye-
tracking software to teach students to read
more effectively by identifying specific
patterns of eye movements that occur
when the readers' minds wander. Software
technologry developed from his "mindless
reading" experiment, which prompted
zoned-out students to
tion, could potentially
assist others, too, like
whose constant focus

He gave the model goals, such

as to read all the words presented, in
the correct order, and to recognize the

words from a programmed vocabulary
hank. He then built in virtual rewards

for success and virtual punishments
for learning too slowly. The programt
primary task was to learn how to move

its virtual eyes and attention to read as

quickly as possible.
To Reichle's delight, the program

gradually adopted the same strategies

for reading that humans use, according
to his previous research. Human read-

ers look at a word, recognize it, and

move on to the next word even before
fully understanding the word or its
meaning in the sentence. In millisec-
onds, the brain links these individual
motor and perception movements with
deeper cognitive functions to produce

meaning. But how, exactly, does this
process occur? That is Reichle's quest.

The Pitt researcher sees several

areas where his findings might be use-

ful to others. He imagines teachers

using eye-tracking software to teach

students to read more effectively by
identif,ring specific patterns of eye

movements that occur when the read-

ers' minds wander. Software technol-
ogy developed from his "mindless
reading" experiment, which prompted
zoned-out students to refocus their

refocus their atten-
be modified to
arr-traffic c ontrollers,
is critical,

attention, could potentially be modi-
fied to assist others, too, like air-
traffrc controllers, whose con-
stant focus is critical. Reichle

also is using brain imaging
to map sectors of the brain
that are active when the eyes

move. With funding support
from the National Institutes
of Health, he is exploring
tlre role of the basal ganglia, a

region of the brain thought to
be responsible for reinforcement
learning, coordinating eye move-
ments, attention, and language
processing during reading.

"It's another set of methods

to understand what the brain is

doing when tle mind is read-
ing," he says. Through reverse

engineering-moving fr om
physical eye movements back-
ward into the cognitive func-
tioning of the brain-Reichle
continues to decode the com-
plex and mysterious workings
of the human mind.

-Adam 
Reger


