


In the 15th century, the Medici family  

conducted a civic experiment that made 

Florence, Italy, the epicenter of the Re-

naissance. They brought learned people from 

music, finance, poetry, science, painting, archi-

tecture, and philosophy together in Florence. 

The result was an unprecedented exchange of 

knowledge among people from disparate fields 

and an explosion of new ideas. 

Ironically, the cross-fertilization of the 

Renaissance led to the age of exploration, the 

discovery of the new world, the industrial 

revolution, the technological age, and the age of 

specialization. From the Renaissance onward 

through the next few centuries, the learned 

person was “well-rounded,” a generalist. But by 

the middle of the 20th century, highly educated 

people tended to be specialists, partly in re-

sponse to the exponential growth of knowledge 

and data available for study in all fields — espe-

cially medicine, science, and engineering. The 

“Renaissance man or woman” who excelled in 

more than one area or who pursued more than 

one interest became a rarity. 

This paradigm is beginning to shift. In part 

because of the increasing globalization of 

culture and daily life, we see increasingly more 

“mash-ups” of things we once thought of as 

separate, even contradictory: Japanese salsa 

bands, entrepreneurship for social change, 

fusion cuisine, and sustainable fashion. 

In his influential 2006 book, The Medici 
Effect, Frans Johansson asserts that individu-

als and organizations can create their own, 

micro-Renaissance by breaking down barriers 

between areas of knowledge. The author 

describes a seaport café in the Azores, where 

a constant cultural exchange between world 

travelers takes place, and concludes, “There 

is another place just like Peter’s café … It’s 

in our minds. It is a place where different 

cultures, domains and disciplines stream 

together toward a single point … This place 

where different fields meet, is what I call the 

Intersection.” 

Thinking and working across disciplines
“… the best ideas come from 
collaboration between people 
with diverse experiences, 
skills, expertise, perspectives, 
backgrounds, and cultures.” 

– Frans Johansson

Discovery Park at Purdue University is 

dedicated to interdisciplinary approaches to 

some of the nation’s toughest technical and 

social problems: chronic disease, health care 

delivery, energy, and the competitiveness of 

U.S. manufacturing, among others. Conceived 

in 2001 with a $5 million grant from the state 

of Indiana and gifts from the Lilly Endow-

ment, Discovery Park is an advanced research 

facility. Here, collaborative research projects 

are conducted in nanotechnology, bioscience, 

entrepreneurship, sustainability, innovative 

learning, computational engineering and sci-

ence, advanced computing, cancer research, 

and health care engineering. 

Jenna Rickus, Ph.D., works in both the 

Bindley Bioscience Center and the Birck 

Nanotechnology Center at Discovery Park. Her 

professional life has been conducted at the 

busy intersection of three blended scientific 

and engineering disciplines. She has a B.S. in 
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agricultural and biological engineering 

and a B.S. in biochemistry, both from 

Purdue. She worked in the food industry 

after completing her undergraduate 

degree and then earned a Ph.D. in neu-

roscience and neuroengineering from 

UCLA. While working toward her Ph.D., 

she was part of a National Science Foun-

dation program that matched her with 

two mentors — one from a cellular mo-

lecular neurobiology lab and one from a 

materials science and engineering lab. 

“I’m very interested in intersectional 

thinking,” said Dr. Rickus. “Problems 

in the world do not fit into disciplines. 

Therefore, to take on a problem, it seems 

natural that solutions involve many 

disciplines.” 

As associate professor of biological 

engineering and of biomedical engineer-

ing and director of the Physiological 

Sensing Facility, Dr. Rickus teaches 

courses in Purdue’s colleges of engineer-

ing, science, technology, and agriculture. 

Her labs physically and conceptually 

bridge the Bindley Bioscience Center 

and the Birck Nanotechnology Center, 

and her research involves working from 

the nano to the organism scale. “I think 

one of my strengths, partially because 

of my diverse background, is being 

able to make the connections and form 

the links between people of different 

disciplines,” she observed. “I try to see 

these untethered points in one discipline 

fundamental level,” she said. “If you 

focus on key technologies, it can lead to 

creative solutions in different fields — in 

this case, making better mayonnaise 

and making better brain-computer 

interfaces.”

Engineering and accessible voting
“Individuals and teams who 
often break new ground … 
maximize their chances of 
finding intersectional ideas … 
by introducing diversity into 
their occupations, teams, and 
encounters.” 

– Frans Johansson

Juan E. Gilbert, Ph.D., is IDEaS 

professor and chair, Division of Human-

Centered Computing, and professor, 

department of automotive engineering 

at Clemson University in Clemson, S.C. 

Dr. Gilbert grew up in Hamilton, Ohio, 

which he describes as a place where 

people said to him, “Don’t forget where 

you came from, and don’t forget to help 

someone else.” 

Dr. Gilbert always liked and excelled 

in science. When he was in graduate 

school, there were no other African-

Americans in his Ph.D. program in 

computer science. Reflecting on his 

experience, “I hung out with the social 

scientists,” he said. “I learned about 

their discipline, and because of those 

experiences, I probably see the world 

differently than a lot of my peers.” 

When Dr. Gilbert settled on a career in 

computer science, he asked himself how 

he could use his technical skills t0 “help 

change the way the world works for cer-

tain people.” That question changed his 

perspective, and he began to see com-

puter science through the lens of how it 

could solve problems such as affirmative 

action, voting, and adverse reactions to 

over-the-counter drugs.  

The overarching goal of Gilbert’s 

research in human-centered computing 

is the design, implementation, and 

evaluation of innovative solutions to 

real-world problems. “My research 

and connect it to another. People on each 

side often don’t know the other exists.”

As leader of the Physiological Sensing 

Facility, Dr. Rickus focuses on creating 

technology for sensing and actuating 

living cells, tissues, and organisms to 

enable life science experiments and 

solutions that are not currently possible. 

This work has shown her that creating 

technology for the life sciences requires 

a solid background in biology. “You 

cannot create a good solution unless you 

really understand the problem,” she said. 

“This is why I think we need engineers 

who are well-trained in biology.” Dr. 

Rickus agrees that innovation is likely 

to happen at the interface of disciplines, 

but contends it’s not a given. “You can’t 

put an engineer and a biologist in a room 

and expect amazing things to happen. 

That takes time,” she said. On the other 

hand, if people with in-depth training 

in both biology and engineering work 

with engineers and biologists, Dr. Rickus 

believes that new ideas would proliferate 

very quickly.

Many links between disciplines are 

inherent in basic science. To illustrate 

how biochemistry, agriculture, and neu-

roscience intersect, Dr. Rickus tells her 

students about working on two separate 

research projects   — one at Kraft Foods 

and one at Purdue — that involved 

how proteins unfolded at an interface. 

“There are interesting linkages at the 
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Jenna Rickus, Ph.D., associate professor of agricultural and biological engineering and associate professor of biomedical 
engineering at Purdue University’s Discovery Park, an interdisciplinary research center.



conference 2012 • SWE    33    

integrates people, technology, infor-

mation, policy, culture, and more to 

address societal issues.” He conducts 

human-centered computing research in 

three areas: natural interactive systems 

(NIS), advanced learning technologies/

intelligent tutoring systems, and data-

bases and data mining. Clemson’s Ph.D. 

program in human-centered computing 

is one of only three in the United States. 

The students are majority female, and 

majority African-American. 

One of Dr. Gilbert’s NIS projects could 

have a profound impact on voting in 

the United States. In 2005, Dr. Gilbert, 

who has been working on accessible 

voting since 2003, developed the first 

version of Prime III, an electronic voting 

system that combines the accessibility 

of computer technology with “old-

fashioned simplicity” (e.g., a paper ballot 

for backup and verification). Prime 

people with developmental disabilities. 

In May, the state of Oregon used Prime 

III in the primaries. 

As Dr. Gilbert sees it, one of the ad-

vantages of the RAAV team is its ability 

to make multiple connections on a na-

tional scale. “We get out of our academic 

silo. We go to accessibility conferences 

and voting conferences. We interact with 

a spectrum of people involved in the vot-

ing process, including election officials, 

congressional representatives and sena-

tors, researchers, lobbyists, machine 

vendors, and voters with disabilities, 

which computer scientists typically 

would not do.” 

Since 2003, about 30 students have 

worked on Prime III research, and about 

12 to 15 graduate students are funded 

to work on the U.S. Election Assistance 

Commission project. According to Dr. 

Gilbert, most people think that computer 

science majors just learn to write code. 

But when students see what’s possible in 

human-centered computing, however, 

they are extremely enthusiastic about 

participating. “They want to make a 

difference,” he said.  “When they see that 

the state of Oregon used this technology, 

they say, ‘Wow, this could change the way 

voting is done in the U.S. and the world, 

and I played a part.’” 

Engineering and public art
“… a person who has been 
exposed to multiple cultures … 
is not wedded to a particular 
point of view. Simply by 
being aware that there are 
many ways of approaching a 
problem, he or she will be more 
likely to view any situation 
from multiple perspectives.” 

– Frans Johansson

Janet Echelman is a Boston-based art-

ist whose monumental aerial sculptures 

have been installed in cities all over 

the world. Made of various materials, 

including high-tech woven fibers and 

atomized mist, Echelman’s sculptures 

register every change in weather, every 

III enables all voters, including those 

who can’t read or hear, who have visual 

impairments, and those with limited 

movement, to vote with complete privacy 

and independence. “The premise of 

Prime III is that it’s for everyone,” said 

Dr. Gilbert. Prime III is based on uni-

versal design, an approach that assumes 

products and the built environment 

should be usable by as many people as 

possible, regardless of age, ability, or 

social status. 

In 2011, the U.S. Election Assistance 

Commission awarded Dr. Gilbert a 

three-year, $4.5 million grant for a 

national research and training project 

to make voting systems more accessible. 

Dr. Gilbert leads commission research 

and training efforts. An interdisciplin-

ary coalition, the Research Alliance 

for Accessible Voting (RAAV), was 

formed to conduct the research and 

development. This 

team includes social 

scientists, engineers, 

accessibility and 

computing experts, 

election officials, and 

poll workers. 

For most of 2012, 

Dr. Gilbert and the 

RAAV team have 

traveled all over the 

United States, talking 

to people about their 

voting experiences and 

how they feel about us-

ing various machines. 

They have also been 

demonstrating and 

testing Prime III in 

both political and or-

ganizational elections. 

The National Society 

of Black Engineers 

used Prime III for its 

national elections, 

as did the National 

Council on Indepen-

dent Living, and Self 

Advocates Becoming 

Empowered USA, 

which advocates for 
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Juan Gilbert, Ph.D., chair of the Human-Centered computing division at Clemson 
University and developer of Prime III, a multi-modal, accessible voting machine, works 
with students in the Human-Centered Computing lab at Clemson University.
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nuance of light. Tethered to bridges, 

attached to famous landmarks, and 

suspended over public spaces, the sculp-

tures are dramatically visible evidence 

of what can happen when art intersects 

with science.

In 1987, after studying in Europe, Asia, 

and Australia, Echelman graduated from 

Harvard with an A.B. in visual and en-

vironmental studies and set off for Hong 

Kong to study Chinese calligraphy and 

landscape painting. For a time she lived 

and worked in Bali, Indonesia, combin-

ing traditional textile techniques with 

contemporary painting. She returned 

to the United States to teach at Harvard 

Graduate School of Design in 1992. Then, 

in 1995 Echelman picked up a degree in 

counseling psychology from Lesley Uni-

versity in Massachusetts and an MFA in 

painting from Bard College in New York. 

In 1997, she was awarded a Fulbright 

grant to paint and exhibit in India. Her 

paints never arrived, however, and she 

turned her attention to sculpture. 

This was the beginning of a seismic 

change in her artistic career. Watching 

the village fishermen casting, tying, and 

bundling their nets, Echelman began to 

wonder about the possibility of creating 

very large, lightweight forms. Eventually 

Echelman also relishes the problem-

solving process involved in each new 

work. “It’s an iterative process, with 

lots of back and forth,” she said. “I 

discover what I want by understanding 

what’s possible.” One of her sculptures 

was inspired by the research findings 

of Richard Goss, a geophysicist at 

NASA’s Jet Propulsions Laboratory, who 

measured how the Earth’s rotation was 

affected by the February 2010 earth-

quake in Chile. 

She called the piece “1.26,” the 

number of microseconds Earth's day was 

shortened by the earthquake. Echelman 

then collaborated with scientists at the 

National Oceanic and Atmospheric 

Administration, using their data sets to 

create a model of waves made by the tsu-

nami as it rippled across the Pacific. This 

model informed the sculpting of “1.26.” 

“I find the space existing between 

two highly developed fields deeply 

interesting,” said Echelman. Reflecting 

on the kinship she feels with engineers, 

she said, “We’re both curious about how 

things behave when forces are applied. 

We want to explore the possibilities for 

shaping human construction, within the 

laws of nature.”  n

she collaborated with the fishermen to 

make a series of netted sculptures. 

“I’ve always wanted to push the 

envelope, explore the limits of what my 

tools have allowed me to create,” said 

Echelman. “When I was painting, I used 

to lash long sticks together and fasten 

my brush to the end so I could paint with 

very large gestures.” Now she is working 

with new digital tools to design the net 

for an upcoming project. She said, “It’s 

so interesting to work with what’s newly 

possible, to explore creating something 

that’s never been done before.” 

While Echelman recognizes the role 

that serendipity and necessity have 

played in her evolution as an artist, she 

also credits her collaborations with 

engineers as an important force. “I could 

never have created works at this scale 

without the help and guidance of engi-

neers,” she said. “I am deeply grateful 

to them.” She works with aeronautical 

and mechanical engineers, building 

and landscape architects, and computer 

scientists to realize her ideas. “I have no 

technical or engineering background,” 

she said, “but I am very interested in 

learning the core concepts of the natural 

forces affecting my sculptures and how 

these forces interact.”  

Janet Echelman collaborates with aeronautical and 
mechanical engineers and computer scientists to transform 
the ideas for her huge, aerial sculptures into reality.

Commissioned by the city of Denver in 2010 for the inaugural 
Biennial of the Americas, Janet Echelman’s sculpture, “Tsunami 
1.26,” explores the interconnectedness of the 35 nations in the 
Western Hemisphere. It opened in Denver, then traveled to 
Australia, and will go to Amsterdam in December 2012. Shown 
here in 2011, the sculpture floats above a busy intersection in 
Sydney, celebrating the city’s Art and About festival. 
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