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The world is getting smaller, while its challenges become more global.
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It’s a recipe for solutions-oriented international partnerships. 
     



From tiny villages in Central America and Africa to bustling 
cities in Mexico and Canada, enterprising students and 
faculty are learning from and leveraging the expertise and 
experience of local partners to solve global problems — 
and change lives. 

It’s more than just service, although that’s part of it. 
It’s also about training today’s engineers to be creative 
and collaborative problem-solvers. It’s about aiming the 
college’s talent and resources toward critical, worldwide 
challenges — health; water; energy; and transportation 
and infrastructure — and learning that progress rarely 
occurs in a straight line, but instead through a lesson-rich 
process of trial and error.

“There is no engineering solution that’s not global,” says 
Dr. Robert H. Bishop, P.E., Opus Dean of Engineering. 
“You can’t look at energy without looking at energy 
use and energy exploration around the world. You can’t 
look at water as a local issue — it’s a global issue. … 
Engineers are problem-solvers, and the problems facing 
us are global problems.”

Engineering Hall was designed with this big-picture focus  
in mind. And momentum is building in other ways:

  •  The secretariat of the International Federation of Engineering 
Education Societies and its Global Engineering Deans 
Council are now based at Marquette, thanks to Dr. Hans 
J. Hoyer, who is also Marquette’s new resident scholar in 
global engineering. Hoyer has already connected Marquette 
to other engineering educators from around the world.

  •  Bishop joined the Global Engineering Deans Council, has 
been elected to its Executive Committee by peers globally 
and recently presented at Tecnologico de Monterrey in 
Monterrey, Mexico. He has since been asked to speak to 

engineering deans in Africa and Latin America, and will host 
engineering deans and faculty from Argentina, Colombia, 
India and possibly Peru at Marquette this fall.

  •  This academic year the college will launch a new speaker 
series, Connecting to the World, featuring engineering 
experts from points across the globe. 

  •  More and more, Marquette’s engineering faculty are 
attracting attention on the world stage. For example, 
Dr. Fabien Josse, professor of electrical and computer 
engineering and the 2013 recipient of Marquette’s 
Lawrence G. Haggerty Award for Research Excellence,  
is collaborating with researchers in Germany, Switzerland 
and France, and his research on micro-sensors that detect 
waterborne contamination could have widespread impact. 
Other Marquette engineering professors have been 
invited to teach or present their research abroad, helping 
Marquette-born ideas spread in international networks.

The college’s growing focus on global solutions fits well 
with Marquette’s mission, Bishop notes. “The problems 
we’re addressing — health, energy, water — really impact 
the poor. Engineers design for 10 percent of the world’s 
population. But what about the other 90 percent? That’s 
where Marquette wants to be.”

And students are eager to dive in. “I can’t wait to see 
where Dean Bishop takes us from here because I truly 
think MU could be a global, positive presence and role 
model for other universities and organizations,” says Elyse 
O’Callaghan, president of Marquette’s Engineers Without 
Borders chapter and a senior majoring in civil engineering.

Read on to see how Marquette engineers are forging 
relationships around the globe and making an 
international impact. 

India
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Home base is at 16th and Wisconsin, but the College of Engineering’s 
footprint is much, much larger. 

Imagine a simple, low-cost device that could save you a 200-mile 
trip to the nearest hospital. That’s the potential power of a new digital stethoscope 

being designed by senior engineering students. The tool analyzes patients’ lung sounds and 

diagnoses whether they need further medical attention, a valuable service in remote areas of India 

and other developing countries. A senior design team tackled the first phase of the project during 

the 2012-13 school year; another group will refine the device this school year. Dr. Vikram Cariapa, 

the team’s adviser and an associate professor of mechanical engineering, has already reached out 

to a health care contact in India who is eager to try the final product with real patients.



El Salvador and Africa

Bacteria-infested water can have deadly consequences, but that was all that was 
available to the people of Joyas de Carballo until a Marquette Engineers Without 
Borders team arrived on the scene. Since 2008, Marquette students have worked with 
the community to improve the water distribution system so that villagers have access 
to clean, running water. The Marquette team also developed an education program on 
health and sanitation. The students’ work was recognized nationally with the Engineers 
Without Borders 2011 Premier Project Award.

“Engineers don’t realize the impact our work can have,” 
says Mike Paddock, P.E., a senior transportation engineer 
with CH2M HILL who frequently leads Marquette EWB 
teams abroad, primarily in Guatemala. “Here in the United 
States we’re often improving existing infrastructure. When 
you can expose students to an area that doesn’t have 
any infrastructure, I think it can really enforce what the 
profession is all about.”

Honduras
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By delivering a reliable mist of airway-clearing medication, a nebulizer can make a life-saving 
difference for those struggling with chronic obstructive pulmonary disease and asthma. But for 
too long, commercial nebulizers have been out of reach for poor families who live in remote 
areas without electricity. Now, after years in development by successive student-faculty 
teams, Marquette’s human-powered nebulizer — which is powered by a hand crank — is 
poised to take off. Marquette is working with El Salvador’s Ministry of Health to distribute 
about 10 devices to community health workers in the field.

The Marquette team members’ ability to work closely with their network of public health 
officials and community health workers in Africa and Central America — and their willingness 
to change the direction of the design in response to feedback from these partners — is a 
key reason for the project’s promising trajectory. For example, an early leg-powered design 
incorporating bicycle parts was well received in Africa but encountered resistance from 
women who provide primary health services in rural El Salvador. “They didn’t like it because 
they were less familiar with cycling,” recalls Dr. Lars Olson, the project’s director and 
interim chair and associate professor of biomedical engineering. “One nurse put it up on a 
table and started cranking it by hand just like they do when they grind corn manually with 
a maize molino. This was the dawn of the idea for the hand-powered version of the human-
powered nebulizer.”

With a trial run just completed in South Africa and deployments 
ahead in Ghana and Madagascar, as well as El Salvador, the nebulizer 
is one step closer, says Olson, to saving “lower- and middle-income 
countries money and simultaneously improving public health.” 



Guatemala

A decade ago, when the sun set in the village of Nueva Providencia, work came to a halt. If it couldn’t be 
done by the glow of a candle or hearth fire, it couldn’t be done. Then a Marquette Engineers Without Borders 
team arrived in 2008 to install solar-powered streetlights and add outlets and LED lights to every home.  
“That literally is the first time they’ve ever had electricity,” says Dr. Mark Federle, professor, McShane Chair  
of Construction Engineering and Management, and adviser to Marquette’s award-winning EWB chapter. 

The EWB group has returned several times to help expand the village’s electrical system, and this summer 
a team completed a water pipeline that will be used by a micro-hydropower system to generate electricity 
24/7. The system was designed by students with professional mentors reviewing the design to make sure 
it met engineering and safety standards. Once on the ground, the students collaborated with local partners 
to obtain necessary supplies and get the project built — on a deadline. “It’s not like there’s a Home Depot 
you can run to if you need something,” Federle says. As part of the project, designated villagers shadowed 
electricians and learned how to operate and maintain the system.

Last summer, a Marquette team also built an 80-meter-span pedestrian bridge to replace a bridge washed  
out by Hurricane Agatha. Students worked side-by-side with local laborers, many of whom worked their  
usual full-time manual jobs and then spent before- or after-work hours lending expertise and “sweat equity” 
to tasks such as mixing concrete and building masonry walls. Before the new bridge, these villagers couldn’t 
reach stores, schools or work during parts of the six-month rainy season. Now their village is reconnected to 
the rest of the world whatever the weather.

On the final day of the bridge’s construction, the EWB team faced an 
unexpected dilemma: too many community volunteers. “We didn’t have 
enough hammers to go around,” recalls O’Callaghan. “People had to 
take turns installing the fence, and we ultimately had to go into the city 
to buy more fencing nails so that all of the community members could 
have a chance to put a nail in their bridge.” 
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Colombia
Until a year and a half ago, the only way 
for a doctor in Cali, Colombia, to assess 
the movement of a child with cerebral 
palsy was to simply watch the child 
walk. Today orthopaedic surgeon Dr. Luis 
Caicedo has access to a new Marquette-
designed gait lab that provides 3D motion 
analysis of complex cases. The benefit: 
more objective surgical decisions and 
expectations for better post-surgical 
evaluation, says Caicedo, who also uses 
the lab to study children with clubfoot.

It’s an advancement 
that would not have 
been possible without 
Marquette’s Orthopaedic and 
Rehabilitation Engineering 
Center. After Dr. Gerald 
Harris, P.E., professor of 
biomedical engineering and 
OREC director, learned about 
the unmet need in Cali — 
Colombia’s third largest city 
— he decided he must help. 

The project generates “all sorts of 
opportunities for collaboration and 
better science,” Harris says. “These are 
engineering challenges that are well 
within our ability to address, but they’re 
different from what we’re seeing in the 
United States.”

OREC has other global connections. 
Harris regularly assists former post-
doctoral fellow Dr. Karla Bustamante 
Valles, who operates a sister lab in 
Chihuahua, Mexico, to test children with 
cerebral palsy.

Meanwhile, Harris is fielding requests 
for gait analysis labs in Mexico, the 
Philippines, and Nepal. He’s happy to 
help. “We’re building this international 
structure,” Harris says. “We’ll have 
access to more and more children with 
orthopaedic disabilities around the world, 
so it’s a pretty safe bet that we’re going to 
be able to have a better impact on care.”

Canada and  
          Mexico
Last fall, College of Engineering student, Michael Thorn, got a close-up look  
at biomedical engineering north of the border when he studied for a semester 
at the University of Toronto. While there, he participated in research on a 
prosthetic knee designed for younger patients in developing countries.  
“My international experience has given me a new perspective on how 
my work might have an impact around the world,” Thorn says.

Thorn’s experience in Canada was thanks to 
Marquette’s involvement in the North American 
Consortium on Rehabilitation Engineering and 
Technology for the Individual, which is designed 
to increase the research experiences and skills 
of biomedical engineering students through a 
unique semester-long exchange program with 
five other universities in the United States, 
Canada and Mexico. The goal is for each 
institution to send two students to each of the 
other international universities, and nearly all of  
the students participate in research while abroad.

“Through the NARETI program, biomedical engineering students have 
direct insight into delivery of care issues across cultures, giving them better 
perspective on how to design accessible and applicable technology,” explains 
Dr. Barbara Silver-Thorn, associate professor of biomedical and mechanical 
engineering and the project’s principal investigator.
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