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Universities across the country have recently seen a resurgence of student activism related to racial equity 
and social justice. In November 2015, a powerful, emotional “Speak Out” by students of color at Oregon State 
became an eye-opening experience for me and many other members of the university’s leadership team. 

I was shocked when several students said that they don’t feel safe walking across campus. At fi rst I didn’t 
understand, simply because I had never experienced that feeling. But those students taught me that my realities 
are diff erent than theirs, and that I need to listen in new ways. What I learned that day strengthened my desire 
and commitment to creating a more equitable, inclusive, and diverse campus.

Inclusivity goes beyond racial equity. We need to create gender equity and advocate for civil rights related 
to workplace practices. We need to address the various accessibility challenges faced by people with disabilities. 
We need to celebrate ethnic diversity throughout our society, recognizing that diversity is the path to excellence. 
In this era of global connectivity, we must address the challenges associated with cross-cultural communication 
and collaboration. And this is by no means a comprehensive list.

At the College of Engineering, we are keenly aware of how traditional institutional systems, practices, 
and ways of thinking have created barriers and caused imbalances in many areas related to inclusion and 
collaboration. � e fi rst goal in our strategic plan addresses this issue. It’s important to understand that creating 
a truly inclusive and collaborative community goes far beyond adapting our hiring and admission practices. 
It encompasses the ways we talk with each other, how we choose and design our research projects, how we 
prioritize our time and energy, and much more.

We are taking a three-dimensional approach to transforming our culture: 1) achieving diversity among 
the people we recruit and hire, 2) revamping our systems and processes to eliminate barriers to inclusivity 
and a collaborative mindset, and 3) contributing to the evolution of knowledge through relevant research and 
policymaking. In this issue, we feature articles that address these three dimensions:

• We are excited to welcome Harriet Nembhard onto the college’s leadership team. Harriet is a consummate 
team builder who knows how to bring together people with diverse talents and interests to create 
innovative solutions to long-standing issues. But we also highly value her lived experiences as a woman of 
color in a discipline that is still overwhelmingly populated by white males. She is already actively inspiring 
our school to continue its mission to break through barriers to inclusivity and collaborative scholarship. 

• Katharine Hunter-Zaworski’s career has been dedicated to creating accessible, inclusive 
transportation systems.

• Margaret Burnett broke new ground when her team designed GenderMag, a development tool to make 
software gender-inclusive.

• Bill Smart’s team has created an inexpensive, open-source development tool that will help users create 
customized mobility devices.  

• Joe McGuire, our fi rst associate dean for faculty advancement, is committed to building awareness and 
revamping our development and advancement practices to meet our goal of creating a truly inclusive 
and collaborative community.

Each day, I become more aware of the distance we have yet to travel in reaching this priority goal. I am 
personally committed to doing whatever it takes to get us there. 

Go Beavs!

Scott A. Ashford, Ph.D.
Kearney Professor and Dean
Oregon State University
College of Engineering

Toward greater inclusivity and collaboration
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Harriet Nembhard

Breaking 
barriers, 
blazing 
trails 
by Marie Oliver

New school head brings 
a new research field and 
much more to Oregon State
During her 22-year career as an industrial 
engineer, Harriet Nembhard has broken some 
glass ceilings, blazed new trails in research, and 
gained considerable attention for her scholarly 
contributions. So it’s not surprising that over the 
years she received many invitations from institutions 
asking her to consider various leadership positions. 
Before she would even think about moving on from 
Penn State University, however, she had her eye on 
accomplishing a few “firsts.” 

First, a few firsts
Nembhard became the first woman in the 
Department of Industrial and Manufacturing 
Engineering at Penn State — established in 1908 
— to achieve full professorship. She earned that 
distinction in July 2011 and, less than four years later, 
she was promoted to interim department head. 

Her second first was to bring the emerging field 
of health care systems engineering to the forefront 

at Penn State. As co-founder and director of the 
Penn State Center for Integrated Healthcare Delivery 
Systems, she established a new infrastructure that 
brought together researchers and administrators in 
engineering, medicine, nursing, information sciences 
and technology, and health policy to work toward 
advancing holistic solutions to complex issues in 
health care delivery.

Nembhard’s studies at the Penn State center 
resulted in patient-centered innovations to 
improve the quality, efficiency, and coordination 
of health care processes. In addition, it became a 
site of the National Science Foundation Industry/
University Collaborative Research Center for Health 
Organization Transformation. Her research teams 
explored and designed decision-making processes 
through the application of analytical methods and 
mathematics, and they leveraged data science and 
health information technology to develop cost-
effective ways to translate research into practice. 

As a result of her innovative research, Nembhard 
has become a respected leader in health care 
systems engineering. In the process of sharing 
what she and her team members have learned, she 
accomplished her third first: co-authoring the first 
engineering textbook to cover major findings in the 
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Harriet Nembhard

field. The book, Healthcare Systems Engineering, 
was published in spring 2016.

New beginnings
When word about the opening for a new head to lead 
Oregon State’s School of Mechanical, Industrial, and 
Manufacturing Engineering reached Nembhard from 
three different directions, she took notice. 

“When this position came to my attention, I said,  
‘Yes, this is exactly what I would want an administrative 
position to look like,’ ” Nembhard said. “It was a 
very gratifying prospect to be part of a college that’s 
on the rise with an intentional strategic plan — a 
college that’s intentional about building community 
and tapping into the power of 
interdisciplinary innovation. I’m 
excited to lead a department 
with such a strong cohort of 
young assistant professors 
doing great work (with 
excellent credentials and 
pedigrees) and help them 
advance their careers.”

It was two aspects of the 
school’s mission statement 
that particularly caught her 
eye. She was impressed by the 
school’s emphasis on producing 
profession-ready graduates 
and partnering with industry 
to engage in collaborative, 
cutting-edge research. 

“Understanding industry needs and building that 
into our approach to applied research is critical,” 
Nembhard said. “Answering the call to produce 
graduates in the STEM fields will be important to 
address the big challenges facing humanity.”

It turned out to be a perfect match. In August 
2016, Nembhard began her duties as school head.

“Industry-centric” research
As an industrial engineer, Nembhard’s worldview 
revolves around systems and processes, and how to 
improve their flow, efficiency, quality, and safety. 
For example, her early research involved increasing 
mammogram accuracy. The work was very personal 
to her, because her mother had recently been 
diagnosed with Stage III breast cancer. 

“She had been having her mammograms, but they 
had failed to detect the cancer early on — all of those 
previous mammograms were false negatives,” said 

Nembhard. “I was motivated by trying to understand 
how these errors occurred.”

Her team developed a simulation-based model to 
improve diagnostic procedures in mammograms. 
The tool was later extended and applied in the 
context of improving physicians’ ability to recognize 
warning signals and changes in influenza outbreaks. 

Since it was established, the Penn State center 
has resulted in numerous and productive applied 
research collaborations among industry and 
academia. Industry participants have included 
representatives from more than a dozen companies 
and organizations, including Siemens, Highmark, 
Lockheed Martin, and Verizon. Since it was founded 

in 2011, more than 300 
participants, 30 faculty, and 
81 graduate students have 
been involved in 52 completed 
research projects. 

“My work has been very 
industry-centric,” said Nembhard. 

One of her more recent 
projects involved using 
computer simulation 
modeling to look at the flow 
of patients and clinicians to 
analyze system bottlenecks: 
where wait times were too 
long, where accidents were 
prone to happen, when 
medication errors were 
more likely to occur, and so 
forth. That research shows, 

for instance, how simply changing the physical 
placement of hospital beds and making adjustments 
to the direction of caregivers’ workflow reduces 
emergency room wait times for patients. 

“All of these things work together in complex 
ways to impact the care that you can give to patients 
in any given shift,” said Nembhard. “We have proven 
the concept and developed the health care delivery 
science and have done the modeling to show how 
and why it works.” 

Nembhard’s numerous other contributions include 
designing statistically based experiments and robust 
parameter designs to construct minimally invasive 
surgical tools using nano-manufacturing. The 
models developed from her team’s work resulted in 
accurate and efficient evaluations of surgical tool 
performance. In the past 22 years, she has authored 
or co-authored 46 peer-reviewed journal articles 
and has been a principal investigator on more than 
$2.6 million in research funding.

“Understanding 
industry needs 

and building 
that into our 
approach to 

applied research 
is critical.”
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Interdisciplinary, transdisciplinary
Perhaps one of the things that distinguishes 
Nembhard’s leadership style is that she strives to 
go beyond the interdisciplinary approach and move 
into the transdisciplinary realm. In interdisciplinary 
research, scholars from various disciplines bring 
conceptual models and theoretical frameworks 
from their own disciplines into a collaborative 
environment that brings those multiple perspectives 
to the table during the design and implementation 
phases of a research project.

In contrast, transdisciplinary research, as defined 
by Harvard’s School of Public Health, occurs when 
investigators from different disciplines work 
jointly to “create new conceptual, theoretical, 
methodological, and translational innovations that 
integrate and move beyond discipline-specific 
approaches to address a common problem.” 

Nembhard uses one of the major problems in 
health care — the need for health care providers 
to efficiently share the information contained in 
electronic health records — to point at how to 
understand a transdisciplinary approach. 

One of the problems in the United States is that 
there are many different vendors of electronic 
records, each with its own set of protocols. “Many 
hospitals and providers have proprietary parts, or 

even if they’re using the same sort of system, the 
systems can’t talk to each other — it’s a patchwork,” 
said Nembhard. 

Using an interdisciplinary approach, researchers 
looking at the issue of electronic records might, for 
example, address the problem of how to get multiple 
proprietary systems to efficiently communicate. 
Another interdisciplinary team might separately 
work on problems related to permissions and 
privacy. Researchers from the various disciplines 
would bring perspectives and findings from their 
own research fields into the study to try to find 
solutions to an existing issue.

In contrast, a team of transdisciplinary researchers 
would begin by saying, “How do we take all the 
perspectives and disciplines represented here and 
construct the fundamentals of a system that would 
work for everybody?” 

Nembhard pointed out that in France there are 
fewer errors in health records because a range of 
stakeholders developed standards for the system. 
“To me, that’s the transdisciplinary approach — 
coming together and figuring out what a shared 
electronic health record should look like, how it 
should be constructed,” she said, “as opposed to the 
interdisciplinary approach of ‘Here’s the problem 
— now what are the various constituent needs in 
solving this problem?’ The transdisciplinary approach 

Mechanical engineering student Joel Hwee 
shows Harriet Nembhard a carbon fi ber 
body shell prototype that will be part of 
CASSIE, a bipedal walking and running 
robot under development in Associate 
Professor Jonathan Hurst’s Dynamics 
Robotics Laboratory.
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goes deeper: ‘How do we take into account all 
perspectives and design the entire system?’ ”

Nembhard is excited about building both types of 
teams at the School of Mechanical, Industrial, and 
Manufacturing Engineering at Oregon State. 

“Everywhere you look across the school, 
opportunities for strength and innovation are here,” 
she said. “And so I’m excited to come and be a part of 
Dean Ashford’s leadership team and understand how 
we can raise the profile of the college even further.”

Continuing a family legacy, modeling inclusivity
Many people have difficulty “finding themselves,” 
but that has never been a problem for Harriet 
Nembhard. Teaching is in her DNA, and she has 
always known that her niche was in education.

Nembhard’s great-grandmother, Mary Towles, 
began her teaching career in 1906 in a one-room 
schoolhouse in rural Georgia. 

“There have been educators in our family in every 
generation since then,” said Nembhard. “I consider 
myself to be a keeper of that legacy.”

When Nembhard’s great-grandmother started her 
career, women could not yet vote, and segregation 
by race was institutionalized in the South — black 
children were not allowed to study alongside white 
children. Although much has changed in the past 
110 years, much more has yet to be done to fully 

empower women and minorities. Not only was 
Nembhard the first woman to earn full professorship 
in her department at Penn State, she was also 
the only black woman on the entire College of 
Engineering faculty. 

“That’s maybe not so unusual, but it’s still sad,” 
she said. 

In beginning her duties at Oregon State, Nembhard 
believes that she has something to offer not only 
minority students but all engineering students 
in terms of building a career — or even an entire 
research area — from the ground up. She has fought 
and won many battles to get to where she is today, 
and she wants to empower the younger generation 
to believe in themselves and what they have to 
offer — to surface their individual stories and their 
motivations for doing their work. 

“One thing my background gives me is a 
perspective on what it means to build a community, 
and to respect everybody within it,” she said. “We 
are all different in some way. Some differences 
are more obvious than others, but I can certainly 
relate to some of the challenges that come about. 
I hope I can help the whole community understand 
how to lower barriers of all kinds. I hope that I can 
be of service in bringing my experiences into such 
a dynamic school that has so many opportunities 
ahead of it.”

Assistant Professor Ross 
Hatton describes a model 
spider web used to study 
how spiders sense prey and 
predators during Harriet 
Nembhard’s tour of Hatton’s 
Laboratory for Robotics and 
Applied Mechanics.
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In the early 1980s, during the planning phase of 
Vancouver’s ambitious metropolitan rail network 
called Skytrain, the British Columbia provincial 
government enlisted Katharine Hunter-Zaworski 
to ensure that people with disabilities would have 
barrier-free access to the entire system. �e project 
launched Hunter-Zaworski’s research career.

“Initially, the assignment was supposed to take six 
weeks, but it has turned into a lifetime of working 
to make transit accessible,” said Hunter-Zaworski, 
an associate professor of civil engineering at Oregon 
State. “I realized that if I could make transportation 
accessible, it would open up the world to people with 
disabilities — to education, to employment, to living 
independently.” 

Skytrain opened in 1986 and now serves the 
greater Vancouver area. It ranks among the most 
accessible rapid transit systems in the world, thanks 
in large part to Hunter-Zaworski, who supervised all 
aspects of accessibility. Since then, she has applied 
her expertise in transportation engineering to reduce 
or eliminate barriers to mobility that people with 
disabilities encounter every day and everywhere. 

Hunter-Zaworski currently serves on the 
U.S. Department of Transportation’s Advisory 
Committee on Accessible Air Transportation, which 
develops recommendations for accommodating 
air travelers with disabilities. As the only academic 
on the committee, she co-chairs the Accessible 
Lavatories Working Group and has sought common 
ground between the industry representatives 
and disability rights advocates who form the rest 
of the committee. It isn’t her first foray into the 
political arena; in the early 1990s, she sat on a 
federal advisory committee that examined lavatory 
accessibility, but its findings were shelved. �is time 
around, Hunter-Zaworski is more hopeful that her 
efforts will lead to real progress. 

Air travel is a daunting, discouraging proposition 
for travelers with disabilities. For example, 
passengers who rely on a wheelchair must move 

or be moved to an onboard wheelchair that is small 
enough to navigate a plane’s narrow aisles. �ese 
chairs are not only uncomfortable (one traveler 
compared it to a moving dolly with a cushion), they 
are potentially dangerous. 

“�ere are no standards or requirements, and 
many airline wheelchairs are flimsy,” said Hunter-
Zaworski. In addition, every transfer to or from a 
wheelchair creates a chance of falling. 

But perhaps the most conspicuous and persistent 
obstacle confronted by travelers with disabilities are 
airplane lavatories, which are rarely large enough for 
the needs of a wheelchair-bound traveler or anyone 
who needs extra space. 

“Imagine needing to use a toilet at 30,000 feet, 
hours before landing, and not being able to,” said 
Hunter-Zaworski. 

Some travelers with disabilities adopt extreme 
coping strategies, such as scheduling multiple short 
flights instead of one long one, or fasting before 
and during travel — complications that able-bodied 
travelers never face. Even when using the lavatory is 
possible, the cumbersome steps needed to maneuver 
a wheelchair and its occupant in a lavatory can cause 

Designing accessible 
transportation
By Steve Frandzel

�e Airbus “Space-Flex” PRM (Persons with 
Reduced Mobility) recently introduced has 
a removable wall between two lavatories 
which makes the unit PRM accessible.
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humiliation, embarrassment, and even injury. One 
man accidentally broke his wife’s arm during the 
process. For some, the anxiety and discomfort are 
too much, and they’ve given up on air travel. 

Progress in adapting aircraft to eliminate these 
hardships has been tentative at best. �e 1986 Air 
Carrier Access Act requires accessible lavatories in 
multi-aisle aircraft delivered after 1992. Nowadays, 
however, many long-haul flights use single-aisle 
planes. Hunter-Zaworski points out that many 
lavatories on wide-body jets that are deemed to be 
accessible are woefully inadequate, in part because 
Air Carrier Access Act stipulations for accessibility 
consist of a list of subjective requirements. 

“�ere is no meaningful definition of an accessible 
lavatory, and that’s a big problem,” she said. 
“Lavatories may be labeled as accessible, but often, 
in reality, they’re not.” By contrast, the Americans 
with Disabilities Act specifies the dimensions 
necessary for various components of bathrooms in 
buildings, but it does not cover airplanes. 

Early in the advisory committee’s process, 
members agreed on very little. “�e most popular 
word was no,” said Hunter-Zaworski. “No, it’s going 
to cost too much; no we can’t give up any seats or 
galley space; no, that’s not enough room. As we 
progressed, a lot of those noes became maybes, and 

the transition was really gratifying, but it became 
clear that what we really need won’t be fully realized 
until new aircraft are designed and delivered.”

A glimpse of that more heartening future can be 
seen on some newer single-aisle airplanes. One 
innovative design consists of two adjacent lavatories 
that merge to form a single large compartment. 
Hunter-Zaworski, who advises manufacturers on 
the design and installation of these flexible spaces, 
emphasizes that their benefits extend to not just 
travelers with disabilities, but anyone who needs 
extra room, such as people traveling with children or 
obese individuals. 

“I tell the manufacturers that it’s not an accessible 
lavatory, it’s an inclusive lavatory, and all passengers 
love it,” she said.

With guarded optimism, Hunter-Zaworski 
looks forward to the committee’s forthcoming 
recommendations. “I think we’ll get a lot of 
significant changes down the road, along with 
some smaller improvements much sooner. I’ve 
been pushing for this for a very long time, which 
is why I’m delighted to see things moving. People 
with disabilities have waited more than 30 years to 
use a bathroom on a plane like everyone else. �ey 
shouldn’t have to wait anymore.”

Associate Professor Katharine Hunter-
Zaworski works with Ted, a 175-pound test 
dummy, to demonstrate the correct way 
to safely secure a person using a boarding 
wheelchair when accessing an aircraft.
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Margaret Burnett, professor of computer science, 
received an urgent email in May 2012 from a 
software product manager. Although the company’s 
all-male development team believed that the 
company’s fl agship product was completely logical 
and intuitive, most of its female users strongly 
disagreed. Since 85 percent of the target users were 
women, he had a big problem.

Burnett, an internationally recognized expert on 
gender-inclusiveness in 
software design, has found 
that problem-solving 
software usually 
resonates better with 
cognitive traits more 
commonly exhibited by 
males than by females. 
She is quick to point out 
that such diff erences 
cluster by gender and 
do not apply to all males 
or all females, but that 
today’s software designs 
subtly undermine female 
problem-solving abilities. 

“It’s inadvertently 
designed around the way 
males tend to work with 
software,” she said. 

Men, for instance, are 
more likely than women to use software features 
for enjoyment, whereas women are more inclined 
to use them for what the features allow them to 
accomplish. Software design features also tend 
to reward risk taking, which is a trait that is more 
common among men. Risk aversion, by contrast, 
is a trait more common among women, and the 
diff erence has a measurable impact on decisions 
about which features they use.  

“Someone who’s risk averse will worry that if they 
push the wrong button they’ll lose their work, so 

they’re likely to avoid new or advanced features,” 
said Burnett. “Embarrassment, reputation, time, 
money, convenience, worry — all of those come 
into play when a risk-averse person faces that 
kind of decision.” 

In one of Burnett’s many experiments, males 
and females worked on spreadsheet software that 
included advanced debugging options that 
fi nd and fi x user errors. Females steered clear of 

the unfamiliar features 
while males frequently 
explored them. 

Software design that 
unwittingly favors one 
gender frustrates a huge 
proportion of users and 
impedes their success. 
“� ey’re less eff ective and 
slower. � ey won’t solve 
problems as quickly and 
they’ll waste time doing 
things the way the software 
thinks they should,” said 
Burnett. “Of course, many 
of those people could 
bend themselves to an 
uncomfortable way of doing 
things, but why should 
they? Why should software 
be able to dictate how 

people go about solving problems?” 
Companies that pay attention can produce 

software that is more intuitive to all users, which 
will therefore be more successful. With so much 
at stake, why do so few software developers take 
gender-inclusiveness into consideration? For one, 
most are unaware of the problem, probably because 
design teams are overwhelmingly male. Moreover, 
gender-inclusiveness dynamics, concealed deep in 
the software’s architecture, are hard to fi nd. 

“When software 
supports only one 
way of thinking, 

that forces everyone 
to that way of 

thinking and stamps 
out diversity 
of thought.”

Building gender-
inclusive software
By Steve Frandzel
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target population, but the facet values, which directly 
infl uence software interaction patterns, remain fi xed. 

� e essential process of the GenderMag method is 
a cognitive walkthrough — a commonly used form 
of role-playing for evaluating interactive systems. 
� e software evaluators and developers assume the 
identity of one GenderMag persona that represents 
targeted software users and decide if the way he or 
she attempts to accomplish a specifi c task fi ts with the 
software’s features. If the persona runs into diffi  culties 
at any particular step, evaluators record the episode 
for further assessment and correction. GenderMag 
streamlines the walkthrough process and reminds 
evaluators to consider, at every step, the facets that 
refl ect gender diff erences.  

Burnett and her colleagues studied real-world 
software developers using GenderMag and learned 
that one out of four of their software features 
contained gender-inclusiveness issues. Subsequent 
research revealed even higher percentages. 

“� at shocked me,” said Burnett. “I had no idea it 
would be so many.”  

So far, Burnett has worked with about 20 
development teams, representing a dozen large public 
and private organizations. Awareness of gender-
inclusiveness issues is growing, but progress is slow. 
She hopes that will change once developers learn 
about GenderMag.

� e software manager who emailed Burnett 
recognized that gender issues contributed to his 
dilemma, but he didn’t know how to fi x it. His email 
proved to be a turning point for Burnett. 

“We needed a practical solution, not just academic 
papers,” she said. She got to work on producing 
GenderMag (Gender-Inclusiveness Magnifi er), a 
systematic process for evaluating software for 
gender-inclusiveness. 

“When software supports only one way of thinking, 
that forces everyone to that way of thinking and 
stamps out diversity of thought, which isn’t good for 
anyone,” said Burnett.

At its core, GenderMag employs fi ve facets of 
gender diff erences that infl uence how males and 
females interact with software: motivations for 
using the software, information processing styles, 
computer self-effi  cacy, attitudes toward risk, and 
styles of learning new software features. To bring 
these traits to life, GenderMag encapsulates them 
within four personas (two male, two female), each 
of whom represents a potential software user. Each 
persona is presented as an individual with a name 
and history, and each embodies a set of the cognitive 
traits described by the fi ve facets. A persona’s 
descriptive information (job, location, and age, for 
example) can be tailored to refl ect the software’s 

Professor Margaret Burnett and computer 
science Ph.D. candidate Charles Hill discuss 
the challenge of gender-inclusiveness in 
software design.
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You may have heard about the latest developments 
in self-driving cars, but have you heard about 
Oregon State’s unique self-driving wheelchair 
technology? It’s affordable, customizable, and will 
enable people with limited mobility to move around 
safely and independently. Parts of the technology 
also are being used in toy vehicles to help children 
who have physical disabilities experience mobility at 
an early age, which improves brain development.

Although self-driving wheelchairs are on the 
market, they are expensive and rarely covered  
by insurance. �e Oregon State team’s technology  
is targeted to cost only $500, and it allows users  
to customize the open source software to meet  
their needs. 

�e technology turns a standard motorized 
wheelchair (or toy car) into a robot by combining 
the power of ROS (Robot Operating System) and 
the software developed for the PR2 robot (an open 
source development platform) into an easy-to-
attach kit. �e system builds and learns a map of any 
location, and then uses the map to select the safest 
paths around obstacles. 

�e seed for the project was planted in 2010 when 
Bill Smart, now a mechanical engineering associate 
professor, was on sabbatical at the Bay-Area based 
Willow Garage, which was a robotics research lab and 

incubator devoted to developing hardware and open 
source software for personal robotics applications.

“While I was at Willow, a guy named Henry Evans 
called,” said Smart. “He’d had a brain stem stroke, 
was paralyzed from the waist down, and said, ‘Hey, 
I’d like to work with you guys. I have a problem. 
Let’s solve it.’ ”

Smart was moved, and inspired. 
“Henry was about my age when he had the stroke, 

and like me, he had kids and a career,” he said. “So 
I couldn’t help thinking what if I had a stroke or was 
diagnosed with ALS? I would want technology to be 
there for me.”

Smart is drawn to research that has a tangible 
impact and will improve people’s lives every day.

“It’s what we should be doing as academics — 
thinking of the impact our work has, not only in 
academia, but also how much good it is doing in the 
world,” he said. “And that fits with OSU’s mission.”

Smart, who is originally from Scotland, joined the 
robotics program at Oregon State four years ago and 
launched the wheelchair project with a team of four 
students — undergraduates Nic Perry and Benjamin 
Narin and graduate students Will Curran and Austin 
Nicolai. Perry is a two-tour U.S. Army veteran who 
has experience using robots for route clearance.

“I’m just the mouthpiece for the team,” said 

Using robotics to 
improve mobility
By Gregg Kleiner 
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Smart. “I don’t really do much of the real work, 
because I have these extremely talented students 
ahead of me.”

Last year, the team entered the international 
AI and Robotics for Good Challenge hosted by the 
United Arab Emirates and was named one of 10 
finalists out of 644 entries. Smart and the students 
were flown to Dubai for final judging, and although 
they didn’t win the prize, they were one of only three 
U.S. universities to make the final 10, along with MIT 
and UC Berkeley.

“So we were in pretty good company,” Smart said. 
“It was good exposure for OSU’s robotics program 
and a great experience for the students.”

Following the competition, Narin was offered an 
internship with the company that won the challenge 
and will likely pursue a Ph.D. at UC Berkeley, where 
he will work with one of the other groups from 
the competition. Narin will complete his master’s 
degree at Oregon State and shepherd the wheelchair 
research to completion.

�e project has received $100,000 in funding from 
the National Science Foundation and $10,000 from 
the Team Gleason Foundation (founded by Steve 
Gleason, a New Orleans Saints NFL player who was 
diagnosed with ALS).

Smart is hopeful that more donors will step 
forward as word gets out about the impact the 
technology will have on both adults and children.

“For a modest investment, we could do a boatload 
of good here,” he said. “We now have a system that 
works in the lab and is classified as a medical device.  
So we’re working to get it out in the field so people 
can use it and we can gather feedback.”

Smart hopes to use crowd-sourcing to build a 
community around the system, because he believes 
that it is the best way to get the technology into 
people’s hands and keep improving it.

“If you live in a wheelchair, you might have a 
need nobody else knows about,” he said. “With our 
technology, you can address that yourself, working 
with the software.”

Sam Logan, an assistant professor at Oregon State’s 
College of Public Health and Human Sciences, is 
working with Smart to integrate the kit into toy cars 
that enable children with disabilities to experience 
mobility earlier. Like Smart, Logan is also building 
communities of families and friends of the children to 
learn about the technology and then teach others.

“It’s not just us delivering the solution to people,” 
Smart said. “It’s empowering people who are living 
with these conditions to help themselves, and that’s 
the real power of this type of approach.”

(From left) Will Curran, Nic Perry, Associate 
Professor Bill Smart, and Benjamin Narin 
plan the next version of the self-driving 
wheelchair in development in Smart’s lab.
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Becoming an inclusive 
and collaborative 
community
By Marie Oliver 

Joe McGuire, professor of bioengineering, was 
recently appointed to serve as the College of 
Engineering’s first associate dean for faculty 
advancement. Over a two-year term, McGuire will 
develop the foundation for this new position, which 
will be pivotal in recruiting, 
developing, engaging, 
and supporting faculty. 
He is guiding the college’s 
collective effort to meet the 
first goal of the strategic 
plan, which is to become 
a recognized model as an 
inclusive and collaborative 
community. We talked to 
McGuire about this goal and 
how he plans to help the 
college achieve it.

Momentum: What does it 
mean to be an inclusive and 
collaborative community?
McGuire: When we talk about inclusion, we’re not just 
talking about demographics. Yes, we want to see our 
metrics around those indicators improve, but we’re 
talking mainly about diversity of lived experiences, 
and the many individual identities we bring to 
the workplace. We are operating as an inclusive 
community if we benefit by the various strengths 
that student, faculty, and staff bring; if we’re a place 
where people don’t need to check their identities 
at the door in order to be who they’re expected 
to be at work — a place where people are valued 
because of the differences they bring, as opposed to 
being valued in spite of those differences. We’re an 
inclusive community when, for example, instead of 
arguing our positions “debate style,” we can enter 

into dialogue and search together to find the  
best solutions. 

Being a collaborative community means that 
collaboration is a priority benchmark in pursuit of 
excellence and professional success throughout 

the college. It’s a core 
value we bring to our 
teaching and research. 
Historically, academia 
has institutionalized a 
number of barriers to 
collaboration, and these 
are especially apparent 
to untenured faculty. 
We’ve often prioritized 
establishing independence 
as a researcher over 
accomplishing great 
things together, and 
this can result in new 
faculty being hesitant to 
collaborate with senior 

faculty or get involved in interdisciplinary projects. 
We are promoting a culture that devalues the 
formation of silos and engages in interdisciplinary and 
transdisciplinary research that moves society forward. 

Momentum: Why does the college think that this  
is important? 
McGuire: It’s important to move toward greater 
inclusion of difference not only from a social justice 
perspective, but also because it’s essential for pursuit 
of excellence in our mission-specific activities. 
For example, industry has long recognized that 
workforce diversity strengthens outcomes. So we 
need to be producing graduates who are prepared to 
work in collaborative environments. And the diversity 

“...a place where 
people don’t need to 
check their identities 
at the door in order 
to be who they’re 
expected to be.”
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Professor Joe McGuire (second from right) 
discusses with (from left) �uy Tran, Jens 
Odegaard, and Johanna Carson what 
to expect during a multi-day diversity 
and inclusivity training program. Tran, 
Odegaard, and Carson have volunteered to 
join the cohort of change leaders.

We’re also taking a revised look at what constitutes 
excellence, recognizing there are multiple ways 
of measuring excellence beyond the traditional 
metrics. �ese measures might include significant 
contributions toward creating the community we’re 
trying to build, significant achievements that are 
squarely centered on student success, and so forth. 

And, finally, we’re revamping our faculty training 
programs to ensure better alignment with our 
strategic intent. One goal for this year is to build a 
cohort of change leaders — 12 tenured and tenure-
track faculty and 12 professional faculty and staff — 
who will attend several multi-day training workshops 
that will empower them to help everyone throughout 
the college take ownership of our culture change 
toward becoming a truly inclusive and collaborative 
community. �ese change leaders will help us all 
gain a foundational level of awareness of inclusive, 
equitable, and just practices in the engineering 
workplace. We hope they will inspire faculty, staff, 
and students, giving them the vocabulary and 
awareness necessary to take advantage of other 
trainings across campus, to enter into conversations 
laterally and vertically throughout the college and 
university on these issues, and to fully explore how 
our core values play out in the workplace. 

of our faculty needs to better reflect our increasingly 
diverse student body. 

Momentum: How are you helping the college to 
achieve this goal?
McGuire: My emphasis is on our faculty — making 
sure that our practices in recruitment, professional 
development, promotion, and tenure are aligned with 
our strategic goals and our core values. For instance, 
we’re looking hard at our recruitment practices to 
ensure that our searches are inclusive and equitable.  

Every faculty search in the College of Engineering 
now requires that a search advocate be included on 
the search committee. A search advocate is someone 
from outside the hiring unit who has completed 
specialized training and can advocate for the search 
process itself, helping the committee to avoid any 
unconscious or unintentional biases, recommending 
and promoting the use of inclusive and affirmative 
strategies, and so on. Every search committee 
chair will have completed this training as well. �is 
practice will support our efforts to ensure that we’re 
attracting the most diverse, most qualified pool of 
candidates possible, and that the demographics 
of the applicant pool will be represented in the 
demographics of the pool of finalists. 
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