flos Angeles Times

LOS ANGELES EDITION

CALIFORNIA

Wednesday, November 3, 2004

Teamwork, Not Rivalry,
Marks New Era in Research
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CALTECH: Developing technology to aid the p yzed is the cro: C ! 3 Pe
Kelsie Pejsa, Sam Musallam and Richard Andersen. Teamwork across departmental lines was once a rarity at U.S. universities.

Caltech professor Richard
Andersen is pursuing a futuristic
way to help people with para-
lyzed limbs.

He is trying to develop high-
tech artificial body parts that
would enable a patient to move,
say, a mechanical arm simply by
thinking about doing it. That
daunting goal, however, has re-
quired expertise beyond Ander-
sen’s neuroscience specialty.

So, when he launched the
project in 1998, he brought in a

-y goal of, from left, Joel W. Burdick, Bijan Pesaran,

campus robotics expert, Joel W.
Burdick. As their work prog-
ressed, they added electrical en-
gineers, a physicist and a neuro-
surgeon.

“Ireally can’t see how it would
happen any other way,” Ander-
sen said.

That kind of teamwork across
departmental lines was once a
rarity at the nation’s most pres-
tigious universities. But the
practice, usually known as inter-
disciplinary research, is spread-
ing rapidly. The state’s leading
research universities, including
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Bridging Gaps
to Blaze Trails
of Knowledge

[Research, from Page B1]
Stanford, USC and the Univer-
sity of California system, are
among the pace-setters.

These campuses are turning
adventurous scholars loose to
pierce the barriers between
fields of knowledge and to search
for discoveries at the intersec-
tions of traditional academic dis-
ciplines.

They are teaming psycholo-
gists and anthropologists with
economists, laboratory biolo-
gists with computer-modeling
experts, and scientists who
study the brain with humanities
professors who explore music
and art.

One of the main reasons for
the surge in interdisciplinary re-
search is the complexity of to-
day’s crucial issues, including
global climate change, terrorism
and AIDS.

“For any problem that has
some importance today, you find
that, really, it doesn’t fit neatly
into biology or into chemistry or
into law. It tends to have many
ramifications,” said Roberto
Peccei, UCLA’s vice chancellor
for research. “If you think of uni-
versities as trying to address
problems, then it’s natural that
they should be engaged in broad,
multidisciplinary research.”

In part, the trend is being
spurred by huge sums of federal
money newly earmarked for
interdisciplinary research. Also
playing a big role are powerful
computers and other high-tech
tools that, as with Andersen’s
project, have provided new ways
of investigating long-standing
questions and have created in-
centives for experts of differing
backgrounds to partner up.

But only in recent years has
the university world — often slow
to change because of entrenched
bureaucracies and academic turf
fights — warmed to that idea.

Schools are freeing research-
ers to energize hybrid fields with
offbeat names such as neuroeco-
nomics, computational biology,
geobiology, and brain-based hu-
manities.

The trend has been especially
dramatic in engineering and the
sciences, particularly biology-re-
lated fields. David Baltimore,
president of Caltech and a Nobel
laureate biologist, said that in re-
cent years, the successful map-
ping of the human genome — it-
self a product of interdisciplinary
research — had fueled even more
collaboration. He said scientists
had to investigate thousands of
genes and millions of inter-

actions among them.

Yet, Baltimore said, “biolo-
gists are simply not trained in
how to deal with questions on
that scale of complexity. So we
have to look to computer scien-
tists, to mathematicians, to engi-
neers of various sorts. We have to
look to chemists and physicists
to help us answer the many
questions that we have at our
fingertips right now.”

Andersen’s project — which
aims, essentially, to one day read
paralyzed people’s minds about
intended motions by tracking
their brain signals — reported
major progress in July. His Cal-
tech team succeeded in decod-
ing the thoughts of three rhesus
monkeys about their intended
movements, using electrodes im-
planted in the animals’ brains.

Definitive figures for govern-
ment spending on interdisciplin-
ary projects remain scarce. But,
according to a recent analysis by
Rand Corp., federal funding for
interdisciplinary research and
development at U.S. universities
climbed to $675 million in 2002,
more than double the $330 mil-
lion in 1997. Other analysts con-
tend that the spending is higher.

In addition, the National In-
stitutes of Health, the biggest
federal patron of academic re-
search, a year ago announced a
“roadmap” for the future that
stressed interdisciplinary initia-
tives. It budgeted $2.1 billion
over five years for the effort.

Much of the work is taking
place in new interdisciplinary
units created to cut through cus-
tomary academic rivalries. Stan-
ford has been aggressive with
such initiatives as the Global Cli-
mate and Energy Project, the
Bio-X program focusing on re-
search in biology and medicine,
and the newly announced Insti-
tute for the Environment.

UC, with $400 million pledged
by the state in 2000, is developing
four California Institutes for Sci-
ence and Innovation. One of the
interdisciplinary institutes,
based at UCLA and UC Santa
Barbara, is working on nano-
technology, which involves de-
vices the size of atoms or mol-
ecules that might improve
computers or treat disease.

One of USC'’s efforts, the In-
stitute for Creative Technol-
ogies, has brought together its
engineering, cinema-television
and communication schools,
along with Hollywood and the
video game industry, to develop
virtual-reality technologies.

Nationally, a sign of the

changing times came in October
2002, when Princeton psycholo-
gist Daniel Kahneman won the
Nobel Prize in economics for his
work in the hybrid field of behav-
ioral economics.

Still, some experts say, the
quality of some interdisciplinary
research is questionable. In cer-
tain cases in the humanities and
social sciences, “interdisciplin-
ary work simply provides a home
for misfits, malcontents, those
who are anti-disciplines without
being pro-anything,” said How-
ard Gardner, a Harvard Gradu-

sor studying interdisciplinary
trends.

He expressed skepticism
about the quality of scholarship
in “soft” fields lacking assess-
ment standards, which he said
included such areas as women’s
studies, Latino studies and me-
dia studies.

This is hardly the first time in
history that leading thinkers
have crossed from one field of
learning into another. Polymath
scholars in ancient Greece, the
Middle Ages and the Renais-
sance all made a huge mark in

In the 20th century, interdis-
ciplinary research flourished in
the private sector and govern-
ment laboratories. World War
II’'s Manhattan Project is a lead-
ing example. But major universi-
ties, which enjoyed a research
boom after the war, increasingly
became entrenched along disci-
plinary lines.

As a result, interdisciplinary
research at universities remains
“a risky route for young re-
searchers to take,” said Veronica
Boix Mansilla, a Harvard re-
searcher working with Gardner.
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the advancement of knowledge.
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COLUMBIA: Duncan Walts’ first bid to publish his dissertation, which blends sociology and math,
failed after a reviewer from each field rejected it. The project was later published as a book.

searchers cross disciplinary
boundaries anyway. Columbia
University’s Duncan Watts, 33, is
an associate professor of sociol-
ogy, but he uses analytical tech-
niques he learned while a stu-
dent in physics, engineering and
math.

Watts said that when he ini-
tially tried to publish his PhD
dissertation, which blended
math and sociology, a prospec-
tive editor asked for assess-
ments from an academic re-
viewer in each field.

The result? “Well, the math-
ematician said, “This isn’t math-
ematics,” and the sociologist
said, ‘This isn’t sociology.” So it
was promptly rejected,” he said.

Eventually, the project was
published as a book. Even so,
Watts says he and other interdis-
ciplinary researchers often face
similar objections.

His research team at Colum-
bia is probably known best for a
massive e-mail project evaluat-
ing the popular notion that just
“six degrees of separation” link
people around the world. (An ini-
tial phase found that there typi-
cally were seven steps between
any two people located in differ-
ent countries.)

A big attraction of interdisci-
plinary projects, Watts said, is
that “a lot of the standard prob-
lems kind of got beaten to
death.”

Today, he said, “you have
young, ambitious people looking
around for other ways to parse
the world in order to do some-
thing original.”

leading young re-



