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People often ask how research by faculty translates in a meaningful 
way into the needs of the real world. This fourth edition of Mason 
Research introduces you to a few of the things that happen when 

creative and innovative faculty members ask questions and then seek 
answers to those questions. We explore work being done at Mason in  
climate change, the interface between mind and body, issues that affect 
the global community, and energy.

The work of these and many other Mason faculty members increasingly 
crosses disciplinary boundaries to address issues and questions of crucial 
importance to our society. In one article, you’ll be introduced to Abul 

Hussam who, on learning about the toxic levels of arsenic in the drinking water in his native Bangladesh, 
spent more than a decade looking for a simple, affordable solution to this problem. His resulting water filter 
is saving thousands of lives. In another article, you’ll learn about the work of a young scientist, Nathalia 
Peixoto, who questions what happens when a computer is put inside a brain. You also will see, as is the case 
of Sharon deMonsabert’s work in sustainability, that faculty members actively engage students in their work 
and how the climate change work of Jagadish Shukla and his colleagues affects different regions of the world. 

The magazine highlights the work by the Offices of Technology Transfer and Sponsored Programs and 
includes summaries of recent funding. This past year, Mason exceeded $100 million in external funding  
to support the research being done at the university. In addition, we proudly announce the winners of the 
annual Emerging Researcher, Scholar, Creator Awards: Michelle M. Buehl, Songqing Chen, and Jon B. 
Gould.
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Coaching Public Health Communicators  
on Climate Change

Before becoming an expert 
on climate change com-
munication, Ed Maibach 

went through a change of his own. 
Back in 2005, Maibach and his 
wife joined some family members 
on an educational walking trip 
through the Dolomites in Italy. 
Members of the trip spent the 
mornings listening to leading  
climate scientists from the  
Potsdam Institute for Climate 
Impact Research and climbed 
mountains each afternoon. 

They became familiar with  
climate change basics: The dramatically rising level 
of CO2 in our atmosphere is rapidly destabilizing 
our climate. The world’s population—more than 
6.5 billion people—is growing and modernizing 
rapidly, leading to greater use of fossil fuels and 
deforestation. These events, in turn, accelerate  
climate destabilization and reduce the earth’s capac-
ity to produce the food and fresh water needed to 
sustain the current human population, much less 
our rapidly expanding population of tomorrow. 
Soon, countless people around the world may lose 
access to the environmental conditions that sustain 
their existence.

These lectures served as the catalyst that put 
Maibach on a new career path. “After listening to 
these lectures four mornings in a row, the epiphany 
struck,” says Maibach. “I finally made the connec-
tion between global warming and public health—
global warming is likely this century’s most pro-
found threat to public health and well-being. When 
that epiphany struck, I realized exactly what I had 
to spend the rest of my life working on.”

With 25 years’ experience as a public health 
communication and social marketing professional, 
Maibach immersed himself in learning everything 

he could about climate change. In the process,  
he learned that there was a pressing need to apply 
communication sciences to the issue. 

“Climate scientists have been warning us about 
climate change for 30 years, and yet it’s clear that 
large portions of the public and many of our 
elected leaders fundamentally don’t understand the 
magnitude of the threat or the challenges inherent 
in responding to it,” says Maibach.

In fall 2007, after joining Mason’s Department  
of Communication, Maibach founded the Center 
for Climate Change Communication and became 
its director. The center is the first behavioral science 
research center in the United States dedicated solely 
to improving climate change public engagement 
methods. The center’s premise is that, in American 
society today, many voices are speaking out about 
climate change—nonprofits, businesses, govern-
ment agencies—and Maibach’s center, through its 
research and technical assistance, acts as a voice 
coach for these organizations so they can become 
more effective in their efforts. 

Starting with the community he knew best, 
Maibach planned his first study, which was con-
ducted in partnership with the Environmental 
Defense Fund, to be a national survey of public 
health department directors. The research team 
was surprised to find that nearly 60 percent of  
local public health department directors nation-
wide reported that they were already seeing harmful 
health effects of climate change in their jurisdic-
tions, yet few felt they had the capacity to respond. 

These findings played an important role in cata-
lyzing subsequent climate change prevention and 
adaptation efforts in the public health community, 
including helping to shape National Public Heath 
Week 2008, which focused on climate change and 
health. Since then, several states, including Califor-
nia, Oregon, and New York, and the Association of 
State Health Directors have used the center’s survey 

ED MAIBACH
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instrument to better assess climate change-related 
health needs within their communities. 

The next important step was to get to know  
the American people’s views on climate change.  
To do this, Maibach and his colleagues, along  
with researchers from Yale University, conducted 
an extensive national study to understand more 
about the audiences with whom climate change 
professionals wish to communicate. This study  
culminated in a series of major reports, including 
Climate Change in the American Mind and Global 
Warming’s Six Americas 2009. The latter study iden-
tifies six segments of American society, each dem-
onstrating a distinct response to the issue of climate 
change. The Mason and Yale research team is  
currently planning additional studies. 

Earlier this year, Maibach and a colleague at 
American University won a prestigious Health  
Policy Investigator Award from the Robert Wood 
Johnson Foundation. This award funds their 
research intended to help health professionals  
more effectively communicate the health implica-
tions of climate change. More recently, several of 
the center’s researchers were awarded a Climate 

Change Education Grant from the National Science 
Foundation to study the role TV meteorologists can 
play in educating the public on the local effects of 
climate change.

Center researchers have been actively sharing 
the fruits of their labor. Numerous organizations— 
from the local to the global—have sought their 
guidance, including Virginia state and local gov-
ernments, environmental organizations, nongov-
ernmental organizations, federal agencies, and 
even foreign embassies. Last fall, Maibach was 
invited to Hollywood to brief several dozen writers, 
directors, and producers on how to engage their 
audiences more effectively on climate change. 

Maibach is encouraged by the positive reception 
his center has received in the relatively short time  
it has been in operation. “There is just so much 
opportunity right now to improve the way the pub-
lic dialogue is unfolding,” says Maibach. “And we 
believe our research can play an important role in 
helping that public dialogue unfold in the most 
productive way possible.”

—Devon Madison
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Adding Ethics to the  
Climate Change Conversation

think tank, Light “has a seat at the table” in policy 
formulation. CAP is headed by John Podesta, who 
was chief of staff for President Clinton and also has 
an inside track on the Obama administration’s pri-
orities, policies, and personnel through his service 
as cochair of the president’s transition team.

At CAP, Light’s expertise as an international  
climate change and environment policy expert is 
amplified beyond the academy. Through this link, 
he is able to connect Mason to the Global Climate 
Network, a group of international think tanks that 
operates through the London-based Institute for 
Public Policy Research. It also gives him ties to 
such institutions as the Climate Institute in Austra-
lia, where climate change is a top concern, as well 
as partners in South Africa, Brazil, India, and 
China, countries essential to forging a new global 
agreement on climate change. 

Light frequently writes about global climate 
change policy and has been closely following and 
participating in developments on the world stage.

As Mason Research was going to press, Light 
was attending the United Nations Framework  

ANDREw LIGHT

From day one of 
his graduate work, 
Andrew Light has 

been immersed in public 
policy and environmental 
science, applying ethical 
insights to environmental 
issues such as restoration 
ecology, biodiversity, cli-
mate change, and energy 
technologies. 

While trained as a phi-
losopher (he received a 
PhD from the University  
of California, Riverside),  

he also completed a demanding three-year post-
doctoral fellowship in environmental risk assess-
ment at the University of Alberta. In positions at 
several universities, including most recently a joint 
tenured appointment in philosophy and public 
affairs at the University of Washington in Seattle, 
he’s never had a job as a “siloed” philosopher.

But Light’s move to Mason a year and a half ago 
to head the Center for Global Ethics in the College 
of Humanities and Social Sciences brought him 
right where he felt he needed to be. “Being at Mason 
is a dream job for me,” he says. “I have great col-
leagues, and I’m close to the policy network in 
Washington, D.C., at the moment when we’re 
finally poised to do something about the issue  
I care the most about: global warming.” 

Light quickly identified other Mason academics 
concerned with environmental issues and allied 
himself with the College of Science’s interdisciplin-
ary Center for Climate and Society. There, he works 
with a range of experts, from scientists who study 
climate dynamics to professionals who communi-
cate climate issues to the public. 

His connections to outside organizations are 
what truly bring academia and the real world 
together. As a senior fellow at the influential Center 
for American Progress (CAP), a Washington-based 

“When the United States 

rejoined the global discussion 

on a new climate treaty  

in January [2009], it triggered 

an 11-month countdown  

to solve the most 

complicated problem 

humanity has  

ever faced.”
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Convention on Climate Change in Copenhagen  
as part of a Mason delegation that went to the talks 
as a nongovernmental observer organization.

Leading up to the summit, which was to set 
goals for reducing global greenhouse emissions in 
anticipation of the expiration of the Kyoto Protocol 
in 2012, Light was watching developments at inter-
national meetings that might indicate how the 
world’s nations were lining up regarding the level of 
carbon reductions to which they would commit. In 
2009, he attended the G8 meeting in Italy, the G20 
meeting in Pittsburgh, and the United Nations’ 
opening in New York. 

Light has been excited by the Obama adminis-
tration’s willingness to re-engage the nation in seri-
ous discussions on international climate issues. In 
an article for Foreign Policy magazine in July 2009, 
Light wrote, “When the United States rejoined the 
global discussion on a new climate treaty in Janu-
ary [2009], it triggered an 11-month countdown to 
solve the most complicated problem humanity has 
ever faced.”

Light was encouraged during the countdown to 
Copenhagen when the American Clean Energy and 
Security Act (also known as the Waxman–Markey 
bill) passed the U.S. House of Representatives. A 
key feature of the act was a cap-and-trade system 
for greenhouse-gas emitters requiring that the 
nation cut emissions 17 percent by 2020 compared 

with 2005 levels. Going into the fall, however, it 
appeared doubtful that the Senate would take 
action on climate legislation before the Copenha-
gen meeting.

Light has written about the need to develop 
clean energy technologies that could reduce global 
greenhouse gases, and he contributed to a July 2009 
report, Breaking Through on Technology: Overcom-
ing the Barriers to the Development and Wide 
Deployment of Low-Carbon Technology. He sup-
ports the financing of these technologies by devel-
oped countries to help developing countries reduce 
carbon emissions; however, he recognizes that 
Americans are wary of committing to anything that 
would give their trading partners an unfair eco-
nomic advantage. 

Light is author, coauthor, or editor of 17 books, 
including Environmental Values (2008); Philosophy 
and Design (2008); Controlling Technology (2005); 
Moral and Political Reasoning in Environmental 
Practice (2003); Technology and the Good Life? 
(2000); and Environmental Pragmatism (1996). 
He also has received several National Science Foun-
dation awards for research on ethics in science and 
technology, and recently submitted a proposal to 
the foundation for a multimillion-dollar grant to 
support a five-university network on science, soci-
ety, and sustainability.

—Robin Herron
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Examining Cultural Implications  
of Climate Change

SUSAN CRATE

For more than 20 years, 
anthropologist Susan Crate 
has traveled to northeast-

ern Siberia to work with a group 
of native horse and cattle breed-
ers, Viliui Sakha. Her present 
project focuses on how global  
climate change is affecting their 
livelihood and culture.

Fluent in Russian and Sakha, 
the Turkic language of the  
Sakha people, Crate has facili-
tated a number of projects with 
native Viliui Sakha. She studies 
their use of the environment for 

survival and their unique adaptation of horse and 
cattle husbandry to the extreme subarctic climate. 
These communities rely heavily on subsistence  
production, centered on horse and cattle meat  
and milk, and supplemented with gardens and 

greenhouses, hunting, fishing, foraging, and raising 
other domesticates including pigs and chickens.

 Crate’s current research project focuses on how 
climate change is affecting not only the Viliui Sakha’s 
subsistence, but also their culture. In recent years, 
Crate has noticed changes in the way Viliui Sakha 
use their stories and legends to explain natural 
phenomena. 

“What first alerted me to the cultural implica-
tions of climate change for Viliui Sakha was when  
I heard a Sakha elder tell the story of Jyl Oghuha 
(the bull of winter). This story features a mythical 
bull and is used to explain an annual temperature 
event of subarctic winters,” says Crate, an assistant 
professor of human ecology in the Department of 
Environmental Science and Policy at Mason. 

The bull of winter refers to “about four months 
during the winter season when it becomes too cold 
to snow—the landscape is frozen and everything 
becomes still,” Crate says. “As the effects of climate 

P
h

o
to

s C
o

u
r

t
es

y
 o

f su
sa

n
 C

r
a

t
e

6



Crate believes that climate change is ultimately 
about culture. Therefore, practitioners of anthro-
pology have definitive roles to play in climate 
change research because anthropology focuses on 
understanding culture and the human dimension; 
it also has methods and models appropriate for 
interpreting and understanding these aspects.

“As anthropologists we are in a perfect position 
to act as communicators to indigenous peoples 
about what information they need to know about 
climate change and by seeking out the local, 
regional, and national channels through which we 
can inform policymakers about the unique situa-
tions of different peoples of the world,” Crate says.

In response to her encounter with the Viliui 
Sakha and the challenges they are facing, Crate, 
with Mark Nuttall of the University of Alberta, 
organized and edited the book Anthropology and 
Climate Change: From Encounters to Actions (Left 
Coast Press, 2009). The volume, which includes  
11 case studies, explores anthropologists’ encounters 
across climate-sensitive world areas and builds a 
research agenda to further investigate the human 
dimensions of climate change.

“For indigenous people around the world, climate 
change brings different kinds of risks and chal-
lenges, including threatening cultural survival and 
undermining indigenous human rights,” Crate says. 

“Climate change is also above all a moral issue—
and as global citizens, it is our responisibility to 
contribute to a positive change.”

—Catherine Ferraro

change increase, winters are becoming warmer, 
and Sakha say the bull of winter is no longer  
arriving and the story is now being told to  
explain how things used to be.”

For centuries, Viliui Sakha have adapted  
to a specific climate and weather pattern with  
temperatures reaching -60 degrees Celsius  
(-75 degrees F) in winter and +40 degrees  
Celsius (100 degrees F) in summer. Some of  
the changes Viliui Sakha are observing that are 
jeopardizing survival include the softening of the 
climate as winters become warmer, increased rain 
during the haying season, too much snow, the loss 
of familiar species, and arrival of new species from 
the south. Another effect is that water continues to 
inundate their villages—making land areas used for 
hay, hunting, and foraging, activities on which their 
survival depends, unusable. According to Viliui 
Sakha, hunting is becoming difficult in winter  
and summer because the snow is too deep or the 
land is too muddy. 

When asked about the causes of climate change, 
Viliui Sakha commented that climate change is 
caused by both natural and human factors. 
Although inhabiting remote homelands, many  
Viliui Sakha have been introduced to most varieties 
of modern technology. Crate also identified two 
media sources addressing global climate change 
that have reached the villages. These sources may 
have influenced Viliui Sakha’s comments about  
climate change and reinforced their desire to learn 
more from outside sources.

As the effects of global climate change continue 
to threaten the survival of Viliui Sakha, they may 
be forced to relocate and thereby lose the relation-
ship they have with their homeland. In the process 
of this relocation, their symbolic and subsistence 
cultures are transformed.

“The cultural implications of relocation can  
lead to the disorientation, alienation, and loss of 
meaning in life that happens when any people are 
removed from their environment of origin,” says 
Crate, whose work is supported by the National  
Science Foundation.
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Helping Countries Deal with the 
Challenges of Climate Prediction

When Jagadish Shukla 
talks about the 
weather, it’s anything 

but idle chit chat. A world-
renowned climatologist, Shukla 
has helped make George Mason 
University a major player in cli-
mate dynamics research. 

Shukla was one of the lead 
authors of the 2007 report of  
the Intergovernmental Panel on 
Climate Change (IPCC), which 
shared the Nobel Peace Prize 
with former vice president Al 
Gore. In that same year, Shukla 

received the International Meteorological Organi-
zation Prize, considered to be the highest prize in 
meteorology in the world. Most recently, he was 
appointed by former Virginia Gov. Tim Kaine to 
the Virginia Commission on Climate Change.

When Shukla began teaching at Mason in 1994, 
he was still founding director of the Center for 
Ocean-Land-Atmosphere Studies (COLA), an insti-
tution that encourages earth scientists from several 
disciplines to work together on interdisciplinary 
research related to the variability and the predict-
ability of Earth’s climate. While he has stepped 

down as director of COLA, he remains the presi-
dent of its parent organization, the Institute of 
Global Environment and Society, which he also 
founded. 

Over the years, Shukla has brought various 
COLA scientists to teach at Mason. Today, their 
teaching and research activities have culminated  
in a prestigious climate dynamics PhD program 
within the Department of Atmospheric, Oceanic, 
and Earth Sciences at Mason, which parallels the 
research performed at COLA.

Over the years, Shukla and his group of scien-
tists have made numerous contributions to the field 
of climate dynamics. One significant contribution 
was harvesting seasonal predictability in spite of 
chaotic weather. 

“Before we started our work, people thought that 
weather was predictable for only a few days and cli-
mate was not predictable,” says Shukla. “We were 
the first ones to show that there is predictability in 
the midst of chaos.” 

What Shukla and his colleagues found was that 
while they could not predict the day-to-day weather 
forecast beyond a two-week period, they could 
establish a scientific basis for predictions based on  
a seasonal average. By using computer models and 
supercomputers, they came up with a scientific the-
ory showing under what conditions meteorologists 
could successfully predict whether the entire next 
season would be drier or wetter or hotter or colder 
than usual in a given region. 

Another important finding for Shukla’s group 
was related to its involvement with the IPCC, the 
world’s most authoritative group on climate change. 
While Mason scientists had historically focused on 
current climate—phenomena that are to occur in 
the next day, season, or year—when they were 
asked to participate in the 2007 report on climate 
change, their focus shifted to more long-range 
predictions. 

JAGADISH SHUKLA

“Before we started our work, people 

thought that weather was predictable 

for only a few days and climate was  

not predictable. We were the first ones 

to show that there is predictability in 

the midst of chaos.”
8



Shukla and his colleagues did not stop there. 
With further research on climate change, they 
found that while the IPCC had issued its strongest 
warning yet, the prediction didn’t go far enough.  
In a paper published by Geophysical Research Let-
ters, Shukla and his coauthors present a detailed 
mathematical analysis of model simulations pre-
dicting the estimates of global warming to be 4  
to 5 degrees Centigrade as opposed to the IPCC’s  
estimate of 2 to 4 degrees Centigrade. 

“While a warming of 2 to 4 degrees is cause  
for serious concern, the higher estimate of 4 to  
5 degrees could affect the habitability of our planet,” 
says Shukla. 

Shukla and the COLA scientists have been 
widely influential through their work on climate 
variability. Not only do the researchers serve on 
many international panels and committees, but 
they also are active in helping to set up weather and 
climate centers worldwide. In 1989, at the behest of 
then-Indian Prime Minister Rajiv Gandhi, Shukla 
and his colleagues helped establish the first super-
computer center in India for monsoon forecasting. 
Beyond helping India with its weather-forecasting 
challenges, the COLA group has more recently 
been helping the country by providing training to 

Indian meteorologists to work on weather and cli-
mate forecast challenges.

For example, COLA director James Kinter, who 
is also an associate professor of climate dynamics  
at Mason, has been helping the Indian government 
further refine its monsoon forecasting techniques. 
Kinter and his colleagues have found that since the 
monsoon system varies from year to year only by 
about 10 percent, making predictions is more 
difficult. 

“What is it in the world’s climate system that 
determines the monsoon rainfall anomaly? How 
can you make better predictions of those factors 
that influence the monsoon? That is the cutting 
edge of research right now,” says Kinter. 

Their climate forecasting work has important 
implications. “In places where agriculture is domi-
nant, that rainfall turns out to be absolutely critical 
to the functioning of society and the economy,” 
says Kinter. And if the researchers can properly 
predict a failed monsoon—a monsoon that is too 
dry—the government can take appropriate action. 

Shukla’s team also helped launch a center in 
South Korea. The Asia-Pacific Economic Coopera-
tion Climate Center (APCC) was created to address 
the need for improved climate prediction at the 

(continued)
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regional level. Shukla chairs its Scientific Advisory 
Committee.

Emilia Jin, assistant professor in the Department 
of Atmospheric, Oceanic, and Earth Sciences at 
Mason, works closely with APCC on an international 
research project using 21 computer models to 
investigate climate predictions. Based on these 
findings, Jin and her colleagues are helping develop  
an in-house climate model prediction system for 
the center. 

“This [system] is valuable to those countries 
without the capacity to produce climate predictions. 
Now they are able to access optimized, high-cost 
global climate predictions produced by the center,” 
Jin says.

Shukla and his colleagues are also active in the 
work of Italy’s International Centre for Theoretical 
Physics (ICTP), an institution with a mission to 
provide training to scientists from developing 
countries. Shukla, who initiated programs at ICTP 
in the 1980s, runs targeted training activities there 
every year on weather and climate prediction. 
David Straus, chair of Mason’s Department of 
Atmospheric, Oceanic, and Earth Sciences, has 
been involved with a number of these activities  
and workshops. 

“The idea is that the participants, who are some-
times students, sometimes experienced weather 
forecasters, go back to their home countries with  
a better understanding of resources available  
internationally to help them with their forecasting,”  
says Straus.

For the targeted training this year, Shukla 
invited heads of weather services from Bangladesh, 
Bhutan, India, Myanmar, Nepal, Pakistan, and Sri 
Lanka to forge an agreement. This newly created 
South Asian Climate Outlook Forum will meet 
every May to share information about the monsoon 
system that affects them all. 

“This kind of cooperation is relatively unprece-
dented and has the potential to serve as a basis for 
many other cooperative and collaborative ventures,” 
Shukla says. “Our view is that the application of 
scientific knowledge for the sustainable develop-
ment of society is a worthy goal—especially in the 
context of climate change—the dire consequences 
of which will affect the poor countries the most, 
countries that have contributed the least to the 
problem.”

—Devon Madison

Mason PhD student Erik swenson, Mason faculty members David straus and Jagadish shukla, ICTP coordinator  
Lisa Iannitti, and Mason faculty members V . Krishnamurthy and Emilia Jin .
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Using Technology to  
Learn More about Memory

RAJA PARASURAMAN

Can the onset of Alzheim-
er’s disease be predicted? 
Mason cognitive neuro-

scientist Raja Parasuraman is 
planning to find out. Parasuraman 
and his research team are mid-
way through a five-year longitu-
dinal study that he hopes will 
answer that question. “The inci-
dence of Alzheimer’s disease 
(AD) is undergoing explosive 
growth,” he says, and studies 
indicate that approximately 
360,000 new cases of AD are 
reported each year.

Supported by a $2.6 million grant from the 
National Institutes of Health, Parasuraman and  
his colleagues are testing more than 500 middle-
age and older adults to identify precursors of AD. 

“One or two genes are shown to predict AD but not 
with 100 percent reliability,” he says. 

In this study, the team is primarily looking at 
the gene apolipoprotein E (APOE) and its effects on 
attention and memory. To do this, the team is using 
genetic testing, which involves a simple swab to the 
inside of the subject’s cheek, as well as cognitive 
testing. The genetic work is validated with cell cul-
tures. Mason biologist Karl Fryxell in the College  
of Science is the geneticist for the project. 

For the cognitive testing, they are looking  
at brain activity or what Parasuraman calls event-
related potentials with the help of electroencepha-
lograms and magnetic resonance imaging. Para-
suraman is the chair of the NeuroImaging Core  
of the Krasnow Institute, which oversees use of  
the institute’s Siemens Magnetom Allegra 3 Tesla 
scanner.

Parasuraman hopes to make advances in detect-
ing the onset of AD by identifying markers sensitive 
to APOE. Early detection would allow individuals 

at greater risk to receive prevention therapies that 
could delay the onset of AD for several years.

But the AD research is just one of a number of 
projects on which Parasuraman is working. He is 
using these same tools to examine working mem-
ory and visual attention in healthy humans. 

“For most of neuroscience, the application is  
to study disease, but 90 percent of the population 
doesn’t have mental disease, so I have been pro-
moting the application of neuroscience to normal 
behavior,” he says. 

By combining his research interests in cognitive 
neuroscience with human factors, Parasuraman 
has become one of a handful of researchers work-
ing in the emerging field of neuroergonomics, a 
term he coined in 1989. Neuroergonomics is the 
study of human behavior in relation to technology 
and work, and the topics that come under this field 
of inquiry include mental workload, visual atten-
tion, working memory, motor control, human-
automation interaction, and adaptive automation. 
In 2007, Parasuraman edited the book Neuroergo-
nomics: The Brain at Work, with Matthew Rizzo 
of the University of Iowa. 

“Some people have good memories; others do 
not. Some people are able to pay attention for long 
periods; others cannot,” Parasuraman says. “Some 
of those differences are the result of many factors, 
such as education and training, but genetics also 
has a measurable function that could contribute 
more than 50 percent. So what we do is look for  

12



“For most of neuroscience, the  

application is to study disease,  

but 90 percent of the population 

doesn’t have mental disease,  

so I have been promoting the  

application of neuroscience to  

normal behavior.” 

different genes linked to different areas of the brain. 
We have actually discovered several such genes.”

Parasuraman has devoted more than two 
decades to this type of research. Over the years,  
his work has been supported by several federal 
agencies, including NASA, the Department of 
Defense, and the Defense Advanced Research  
Projects Agency, as well as by private foundations. 
Parasuraman has served as chair of the National 
Research Council’s Committee on Human Factors 
in the National Academy of Sciences. He has been 
recognized with the Franklin V. Taylor Award for 
Lifetime Achievement in Applied Experimental 
and Engineering Psychology from the American 
Psychological Association and the Paul M. Fitts 
Education Award from the Human Factors and 
Ergonomics Society. In 2008, he was recognized for 
his teaching with an Outstanding Faculty Award by 
the State Council of Higher Education for Virginia.

—Colleen Kearney Rich
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Getting to the Roots of Addiction

system of the brain and is responsible for providing 
feelings of enjoyment that motivate a person to per-
form certain activities. In a way, addiction is “plea-
sure gone awry.”

Kabbani first became interested in the brain  
and the study of the mind as an undergraduate at 
Mason. With a double major in psychology and 
biology, it isn’t surprising that she chose to become 
a neuroscientist. 

After completing her Mason degrees, Kabbani 
was awarded a predoctoral fellowship at the Labo-
ratory of Molecular Biology at the National Insti-
tute of Neurological Disorders and Stroke at the 
National Institutes of Health. The fellowship ended 
up playing a pivotal role in her career.

“Work in that lab focused on early brain develop-
ment, including stem cell research,” Kabbani says. 

“My project involved examining neural stem cell 
differentiation under various experimental cell  
culture conditions. I was incredibly excited by this 
type of research.”

Kabbani went on to pursue a doctorate in phar-
macology at Pennsylvania State University. Before 
coming to Mason, she spent three years as a Phillip 
Morris Fellow at the Pasteur Institute in Paris, 
where she had the opportunity to work alongside 
Jean-Pierre Changeux, the scientist who first iso-
lated the nicotinic receptor. 

Kabbani also says that Paris is a good city to 
study nicotine addiction. “Everybody smokes,”  
she says. “It is a part of the French persona.”

Kabbani’s research focuses on the nicotinic 
receptors in the brain and takes place at the pro-
teomic level, the level that deals with proteins 
within brain cells. “Much of medicine right now  
is working on the protein level. For example, when 
you take an antihistamine drug for allergies, you 
are blocking a protein called the histamine 
receptor.”

There is still much to be learned about addiction. 
For example, why do some people become addicted 

NADINE KABBANI

The cigarette is perfectly 
designed to promote nico-
tine addiction, as are 

packs of cigarettes, says Mason 
molecular neuroscientist Nadine 
Kabbani.

“Tobacco companies have 
cracked the code to addiction 
very well,” Kabbani says. “In fact, 
they have managed to get the 
right amount of nicotine in a 
pack that will keep most people 
addicted.”

According to Kabbani, an 
expert in nicotine addiction  

and a researcher at Mason’s Krasnow Institute for 
Advanced Study, the average smoker will have a 
cigarette about every hour and a half. The timing is 
based on the amount of nicotine in a cigarette and 
how that amount engages the nicotinic receptors  
in the brain. 

All things addictive, whether a narcotic or a cig-
arette, have something in common, Kabbani says. 

“What researchers are discovering is that these 
things happen to have targets within a specific 
brain pathway called the reward pathway. It is 
thought that anything that can perturb this path-
way has addictive properties.”

Dopamine is a key neurotransmitter in the 
reward pathway. It is also linked to the pleasure 

“An interesting thing about the nicotinic 

receptors that I work on is that not only 

do they bind nicotine directly, but they 

can also regulate dopamine levels in 

the brain.”
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to nicotine while others do not? And if it is some-
how tied to pleasure, why are some pleasurable 
things addictive while others are not? The answers 
lie in the brain’s chemistry.

The reward pathway, also called the mesolimbic 
pathway, touches many regions within the brain. 

“Important neurotransmitters in these regions 
include dopamine and acetylcholine. Dopamine  
is currently the star because it is thought to be the 
main neurotransmitter in this pathway,” she says. 

“An interesting thing about the nicotinic receptors 
that I work on is that not only do they bind nico-
tine directly, but they can also regulate dopamine 
levels in the brain.”

When people smoke, it affects 
their nicotinic receptors, which in 
turn regulates the release of dopa-
mine in the brain. In the short 
term, this creates a new chemical 
brain environment, according to 
Kabbani. As nicotine levels drop,  
a process called withdrawal begins, 
and the smoker is compelled to 
return to that chemical environ-
ment by having another cigarette 
or chewing a piece of nicotine gum.

Just as there are still things to 
be learned about addiction, the 
field of proteomics remains 

uncharted territory in the world of research, and 
there is a great deal of room for discovery. “We 
know less than 20 percent of all the protein prod-
ucts of the human genome, so one obvious path for 
molecular biologists is to discover new proteins,” 
Kabbani says.

Long-range implications for her work include 
the possibility of discovering novel targets for 
future drug development. “People say nicotine 
relaxes them and helps them focus, so this opens a 
path for thinking about nicotinic receptors as puta-
tive targets for cognitive enhancement drugs.” 

—Colleen Kearney Rich
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Understanding the Brain’s Plasticity

reflex response, salivating, from dogs by providing 
them with certain cues. 

“Changes in auditory neurons and taste neurons 
occurred repeatedly,” Blackwell says, putting the 
experiment in neurological terms. “So repeated 
presentation of synaptic inputs produces long- 
lasting changes in the neuron’s behavior. I’m study-
ing changes in neuron behavior because I believe 
those changes in neurons can in turn produce long-
lasting changes in behavior.”

Another way of explaining this neural reaction 
is to look at addiction. “Addiction has a strong 
learning component,” she says. “When an addict 
goes into the same environment in which they used 
drugs, it can stimulate a craving. The sights, the 
smells, and the sounds are all triggers. So you have 
to remove addicts from that environment. That’s 
why it is difficult to change that behavior.”

To learn about the brain’s plasticity, Blackwell 
focuses on the basal ganglia, the part of the brain 
linked to learning and motor function, and the 
neurotransmitter dopamine. “I’m studying how 
dopamine produces plasticity,” she says. “When 
you get a reward, your dopamine neurons fire. 
When you see something novel, your dopamine 
neurons fire.

“One of the things we know is that, in a part of 
the basal ganglia, if you remove the dopamine, you 
don’t see that experience-dependent plasticity.”

A part of Blackwell’s research focuses on Parkin-
son’s disease. For those affected by Parkinson’s, the 
dopamine neurons in the brain are destroyed. Cur-
rent therapies involve replacing the dopamine, but 
this treatment only provides relief for a short time. 
Blackwell believes the solution to Parkinson’s may 
lie farther down the neural pathway. 

“When dopamine binds with its receptors, many 
other molecules get activated. A whole cascade of 

KIM BLACKwELL

Mason neuroscientist 
Kim Avrama Black-
well has the best of 

two worlds, working in both “wet” 
and “dry” labs as the principal 
investigator of the Computational 
and Experimental Neuroplastic-
ity Laboratory at the Krasnow 
Institute for Advanced Study. 

A wet lab is what one usually 
thinks of when picturing a labo-
ratory. It has test tubes, Petri 
dishes, microscopes, and 
researchers doing biological or 
chemical experimentation. A dry 
lab refers to in silico science and 

laboratories where computer-generated models are 
used for computational analysis. Blackwell, who 
has been internationally recognized for her work 
with computer models, brings diverse expertise and 
degrees in veterinary medicine and bioengineering 
to her work. 

“To be a good neuroscientist, you need to know  
a lot about life sciences,” Blackwell says. “That part 
I learned in veterinary medicine. Most mammals 
are very similar, particularly the basic mechanisms 
of how our brains work.”

Blackwell’s area of expertise is neuroplasticity, 
an area of science that focuses on learning and the 
brain’s ability to make connections. “We tend to 
think of learning as an experience-dependent, 
long-lasting change in behavior, but learning on 
the whole animal level must be tied to consistent 
changes on the cellular level. In other words, my 
experience is translated into inputs to my neurons.”

Blackwell offers up Pavlov’s dog as an example. 
Widely known for describing the phenomenon of 
classical conditioning, Pavlov was able to elicit a 
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biochemical reactions takes place,” Blackwell says. 
“If the dopamine structure is impaired, you aren’t 
going to learn as well.”

This is complicated by the fact that the part of 
the brain that receives the dopamine input is the 
part coordinating complex movement. “When the 
dopamine goes away, we see this motor deficit. We 
aren’t sure how that is connected to learning, but 
they are related because they both require dopamine.”

Blackwell is using computer modeling and lab 
experiments in her research on this pathway. 

“Some of the molecules ‘downstream’ from dopa-
mine are critical to dopamine’s function. I want to 
find out which of those molecules are critical and 
how things change when you block those molecules. 
We have to understand what those molecules are 
and how they change the activity of the neuron.”

Blackwell believes that when those molecules 
are identified they could be targets for drug design, 
and one day medicine could bypass dopamine alto-
gether in the treatment of Parkinson’s. 

—Colleen Kearney Rich

 “ Addiction has a strong learning  

component. When an addict  

goes into the same environment  

in which they used drugs, it can  

stimulate a craving.”
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Mixing Biology and Engineering  
to Improve Lives

recording, and how the body reacts to that,”  
Peixoto says. “We want to show that it’s a symbiotic 
relationship, a friendly relationship between the 
wire and the body.”

Hybrid systems comprising cell cultures and 
electronics also have potential health benefits for 
humans. According to Peixoto, brain cells removed 
from snails or mice and placed on Petri dishes 
attached to computer chips, can thrive, learn,  
and retain information. The chip sends out pulses, 
or a “Morse code,” to the cell culture and vice versa, 
establishing a two-way communication between 
the cell culture and the computer chip.

“The cell cultures are sitting on top of a micro-
chip that is feeding into the cultures as if they were 
a brain feeding [information] into a body,” Peixoto 
says. “Eventually, you can design experiments where 
you transmit two patterns and see which one the 
cell culture picks, which would be the one it 
learned. So it’s extremely simple [on one level],  
and yet it’s very complicated to implement.”

Peixoto notes that the health implications of 
studying the interface of cell cultures and computers 

NATHALIA PEIxOTO

What happens when you 
put a computer inside 
a human brain? That 

is a question Mason bioengineer 
Nathalia Peixoto is trying to 
answer.

In a lab filled with equipment 
straight out of the space age, such 
as remote-control robots, a voice-
activated wheelchair, and a glove 
that interprets sign language, 
Peixoto is perfecting the art of 
mixing biology with engineering 
to help improve people’s lives. 

Peixoto has dedicated her 
career to combining biological, physical, and math-
ematical knowledge to solve problems in medicine. 
After doing postdoctoral work at Stanford Univer-
sity, Peixoto worked for two years at Mason’s Kras-
now Institute for Advanced Study, focusing on sei-
zure control with low-frequency electric fields. So 
when the Volgenau School of Information Technol-
ogy and Engineering began looking for a faculty 
member with expertise in bioengineering, Peixoto 
fit the bill. Now an assistant professor of bioengi-
neering in the Volgenau School and director of  
the Neural Engineering Lab on campus, she has 
labs in Krasnow and the new Long and Kimmy 
Nguyen Engineering Building.

A significant focus of her research is on implant-
able electrodes and interfaces between electronics 
and tissue. Electrodes, microchips, and prosthetic 
devices are a few of the technologies Peixoto incor-
porates into her work. By implanting devices that 
send out electrical currents in the brain, Peixoto 
hopes to combat such devastating conditions as 
epilepsy, Alzheimer’s disease, and Parkinson’s 
disease. 

“We study what happens as soon as you put 
something in the brain for stimulation and  

 “ The idea is that the 

bioengineers build a bridge 

between here and, in my  

case, Krasnow, because of  

my interest in neuroscience.  

In other cases, faculty  

and students work with 

psychology, biology, or 

molecular science.” 

(continued)
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range from protecting soldiers from biological war-
fare on the battlefield to reducing inflammation 
from orthopedic implants for bone injuries and 
implants for treating depression, Parkinson’s dis-
ease, or epilepsy. 

Peixoto also is working with prosthetic devices 
and assistive technology to improve the quality of 
life for those with disabilities. One such device is a 
voice-controlled wheelchair. The chair was donated 
by a company that makes custom wheelchairs and 
was modified by Peixoto’s students to interface with 
a computer. 

“The basic idea is that you talk. You say forward 
and backward, and the chair goes back and forth,” 
says Peixoto. To control the chair’s speed, they 
added an accelerometer that the user can control  
by humming, something almost everyone can do. 

“We hope that once the chair is patented and on the 
market, it will help a lot of people.” 

The kind of work that Peixoto and her colleagues 
are doing requires a great deal of creativity, ingenu-
ity, and, most important, collaboration. “The idea  
is that the bioengineers build a bridge between here 
and, in my case, Krasnow, because of my interest in 
neuroscience,” she says. “In other cases, faculty and 
students work with psychology, biology, or molecu-
lar science.” 

In fall 2009, the university’s Board of Visitors 
approved a bachelor of science in bioengineering. 
The degree will be administered by the Department 
of Electrical and Computer Engineering in the Vol-
genau School and have a multidisciplinary faculty. 

—Marjorie Musick
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Managing the Challenges of 
Geographically Distributed work Groups

cross-cultural adaptation, the importance of site 
visits, and language challenges in international 
work. 

At the crux of her research are several questions: 
Does culture matter differently in collocated teams 
(where colleagues can easily meet face to face) rela-
tive to distributed teams? What issues are impor-
tant? What kinds of adaptation processes occur? 

“We were interested in the extent to which being 
geographically distributed magnified cultural dif-
ferences because people not only have different cul-
tural backgrounds but they were in different places,” 
says Cramton. “What’s unique about geographically 
distributed collaboration is that you have groups 
working together that are continuously subjected to 
the pressures, messages, and systems of their local 
contexts.” 

Cramton explains that this when-in-Rome-do-
as-the-Romans-do mindset makes it more difficult 
for teams to adapt. As structural solutions to cross-
cultural tensions were implemented, the research-
ers observed what they called “instantiation sur-
prise” when a solution that made sense in one 
cultural context yielded unexpected consequences 
when inserted into a different cultural context. 

“Rather than allowing tensions to devolve to 
team members, project managers on both the U.S. 
and Indian teams would often stand in the gap: 
inventing temporary solutions, working long hours, 
calling each other at home, and taking on much 
stress of time differences of up to 14.5 hours,” says 
Cramton. “We did sometimes see close partner-
ships form out of these situations between project 
managers in different locations, and those were 
very helpful and successful.” 

Beyond the coordination of work, the partner-
ships were important vehicles for cross-national 
learning and adaptation. By creating a dyad and 
working together, the project managers developed  
a relationship that allowed for a deeper under-

CATHERINE CRAMTON

For Mason organizational 
behavior expert Catherine 
Cramton, it is all about 

perspective. “It sounds like it 
should be simple to look at a situ-
ation or problem from the other 
person’s perspective, but in fact 
this can be very difficult,” she 
says. “When we manage to do so, 
however, it often seems to trans-
form the situation.”

Cramton, a management pro-
fessor at Mason’s School of Man-
agement, studies virtual team-
work and geographically 

distributed work groups, focusing on software 
development teams in particular. Her research has 
taken her to Germany, India, and Tunisia. As a Ful-
bright Fellow, she spent several months at the Med-
iterranean School of Business in Tunis, studying 
the cultural, economic, and political contexts of 
the Mediterranean rim. 

“I made many observations about the processes 
of cultural adaptation and cross-cultural commu-
nication and the challenges of learning and com-
municating in a new language, but I wanted to 
experience cross-cultural adaptation directly,”  
says Cramton. She believes her experiences living 
abroad and learning a second language will provide 
additional depth and insight to her research. 

Cramton’s research, which is supported by the 
National Science Foundation and the Bechtel Foun-
dation, explores the challenges that members of 
globally distributed work teams encounter when 
collaborating on interdependent work across dis-
tance with cultural and lingual differences. 

Her longitudinal study of a software develop-
ment company with locations in Germany, India, 
and the United States became the basis for three 
research papers she wrote with collaborators on 
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standing of the other cultural context and enabled 
them to find solutions together. 

Cramton points out that site visits are also a 
valuable tool and their importance should not be 
underestimated when working on globally distrib-
uted teams. Site visits, ideally lasting anywhere 
from two weeks to one month, allowed project 
managers and team members to gain a better 
understanding of how their colleagues worked, 
what they knew, and how much capability they had. 

“We interviewed a team leader in California who 
had a couple of Indian colleagues come over and 
work for a month. He said it took him just three 
days to realize that they were some of the best 
developers on the team,” says Cramton. “The team 
leader acknowledged that he was not able to see 
that before they arrived because they always asked 
a lot of questions; however, he came to realize that 
they were asking a lot of questions because his team 
was not giving them a lot of information.” 

Along with the difficulty of reading a colleague’s 
capabilities from afar, it’s also difficult to under-
stand the cultural context that others are facing. 
When site visits occurred, people could see how 
their colleagues, be they American, German, or 
Indian, dealt with each other every day and that  
in turn put their own communication in context. 

One challenge that persisted even after estab-
lishing cross-site leadership partnerships and  
conducting site visits was the use of a lingua franca, 

a language used to communicate by people who do 
not share a common language. In this case, English 
served as the lingua franca.

When team members had uneven proficiency in 
the lingua franca, some co-workers expressed their 
apprehension in various ways. Cramton and her 
collaborators noticed that workers withdrew from 
interaction, avoided lingua franca speakers, or, when 
interacting with colleagues more fluent in the lingua 
franca, alternated between English and their native 
language to more precisely express themselves. 

“It wasn’t uncommon for German employees to 
switch to German during a meeting if they couldn’t 
come up with the words in English,” says Cramton. 

“They then would give their American counterparts 
a summary of what was said, which outraged the 
American colleagues who felt they were being 
excluded.” 

While issues of cross-cultural adaptation and 
language differences will always persist, Cramton 
provides tips on how a company can be successful 
with globally distributed work teams. Understand-
ing that it can take up to two years to work out the 
kinks associated with cross-cultural adaptation 
and budgeting for site visits are essential. She also 
notes that establishing nonthreatening situations 
for employees to practice the lingua franca can 
have positive outcomes.

—Jennifer Edgerly

“ What’s unique about  

geographically distributed  

collaboration is that you have 

groups working together that 

are continuously subjected to 

the pressures, messages, and 

systems of their local 

contexts.” 
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Fighting Disease by Crunching Numbers
One of the mysteries Jacobsen is working to solve 

relates to the persistence of hepatitis A virus in 
countries with transitioning economies. An inter-
nationally recognized expert on the virus, Jacobsen 
recently wrote the World Health Organization’s 
report on hepatitis A worldwide. Her report is foun-
dational for the next round of the Global Burden  
of Disease Project, which will quantify the effect of 
the most devastating diseases affecting populations 
around the globe.

“Hepatitis A is a little unusual,” she says. “Public 
health is improved if kids get it when they’re under 
the age of 6, because young children usually have 
almost no symptoms from infection and they get 
immunity for life. The risk of death increases with 
age, so children should be exposed to the infection 
at an early age—either naturally or via vaccina-
tion—to prevent them from suffering as adults.” 

When she’s not teaching courses in epidemiol-
ogy, research methods, or international health  
ethics, Jacobsen researches the causes and conse-
quences of the health transitions that occur around 
the world in response to socioeconomic and envi-
ronmental changes.

“Epidemiologists look at a whole community,  
or maybe a state or a country, to find the common 
health problems within the population. We figure 
out what questions need to be answered, how to  

KATHRyN JACOBSEN

Around the world, people 
suffer from diseases  
that have become distant 

memories in the United States. 
Mason epidemiologist Kathryn 
Jacobsen uses math and statistics 
to figure out how these diseases 
are spread with the hope of help-
ing to prevent them.

“Surprisingly, the two most 
common causes of death for  
children under the age of five 
worldwide are pneumonia and 
diarrhea,” says Jacobsen, an assis-
tant professor in the College of 

Health and Human Services. “Together, those two 
diseases can be blamed for about half of all deaths 
of children. Malaria and measles are also frequently 
fatal. This is terribly sad because nearly all deaths 
from these four causes could be prevented.”

An equal passion for numbers and biology led 
Jacobsen to become an epidemiologist. “I was look-
ing for a career that would let me combine math 
and medicine with international work. I had this 
100-word description of what I wanted to do in a 
career, and epidemiology has it all. It’s kind of like 
being a math detective in that we use numbers to 
help solve health mysteries.”

“When I explain that there is an 

 actual community in Ecuador that has 

 a health problem… the students are 

always pleasantly surprised to learn that 

they are going to be assisting real people. 

Seeing that moment of connection is 

something that I really treasure. ”
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get the best data to answer those questions, and 
then how to analyze the data and interpret the 
results,” Jacobsen says.

When traveling around the world—whether to 
study influenza in Sierra Leone, tropical infections 
in Ecuador, or childhood nutrition in Costa Rica—
investigators are brought face to face with cultural 
differences. Jacobsen mitigates these challenges 
through strong partnerships and a lot of planning.

“There is so much legwork that has to happen 
long before starting a data collection project. Suc-
cess depends on having partnerships in place ahead 
of time—local partners who value the project, who 
can focus research in the right directions, and who 
are committed to seeing a project through to com-
pletion,” she says.

As an unbiased observer who has traveled widely 
in search of answers to health questions, Jacobsen 
feels that governments are getting better at sharing 
information and that improved communication  
is making a difference. 

“We no longer live in a world where it takes  
three months by boat to get from one continent  
to another, and, as we well know, germs don’t  

recognize national boundaries,” she says. “Modern 
travel means that if there’s an Ebola outbreak in 
central Africa, there’s a chance that it’s going to 
show up somewhere else. Strong communication 
among governments is more important than ever 
before.”

As a faculty member in the Department of 
Global and Community Health, Jacobsen sees 
blending classroom instruction with real-world 
experience as a priority. She involves her students 
in field research and then helps those students get 
their work into professional journals.

“A lot of students who sign up to do research 
think that they’re going to do a fake project. When 
I explain that there is an actual community in 
Ecuador that has a health problem and we get to 
help them figure out what’s going on, the students 
are always pleasantly surprised to learn that they 
are going to be assisting real people. Seeing that 
moment of connection is something that I really 
treasure. The joy in my job comes from helping stu-
dents to develop the knowledge and skills that will 
allow them to go out and change the world.”

—Marjorie Musick
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working Peace Education into the 
Curriculum of war-Torn Countries

messages and my information everywhere, when-
ever I can.” This drive has taken her to other areas 
rebuilding after war, including speaking engage-
ments at conferences in Sarajevo in Bosnia and 
Herzegovina.

Her current project about community-based 
peace-building programs in Burundi and Sierra 
Leone took her back to Africa this past summer. 
Funded by Mason’s new Center for Consciousness 
and Transformation, she is working with Patricia 
Maulden, assistant professor in the Institute of 
Conflict Analysis and Resolution.

Even though peace-building in education is a 
topic that hits close to home for Ndura-Ouédraogo, 
it’s only been within the past few years that she’s 
been able to return to Africa. After seeking political 
asylum in the United States, Ndura-Ouédraogo 
wasn’t able to go back until she got her U.S. citizen-
ship. A research grant from Mason shortly after she 
began working here sealed the deal for her return.

“It was a memorable beginning here because it 
was my first trip back in 17 years,” Ndura-Ouédraogo 

ELAVIE NDURA-OUéDRAOGO

Reading, writing, arithmetic, 
and…peace? Everyone 
 may be familiar with the 

basic subjects taught to school-
children, but one Mason educa-
tion professor is hoping to expand 
the frontiers, especially in coun-
tries rebuilding after being torn 
apart by conflict.

Elavie Ndura-Ouédraogo, 
associate professor in the College 
of Education and Human Devel-
opment’s Initiatives in Educa-
tional Transformation Program, 
believes that peace-building 

should be built into school curricula. And she’s 
using her native country of Burundi to show how 
programs can be implemented.

Since 2006, Ndura-Ouédraogo has visited 
Burundi four times in the name of research. Three 
of those trips were five-weeks long, spent collecting 
data by interviewing Burundian schoolteachers, 
students, and administrators about their experi-
ences within the educational system and the wider 
community after the nation’s devastating civil war. 
She has even met with the country’s president to 
discuss her efforts in Burundian peace education.

At the core of Ndura-Ouédraogo’s research is 
the belief that educators must see themselves as 
agents of positive social change. Her research has 
shown that grassroots efforts are key to folding 
peace education into school curriculums. And 
while Ndura-Ouédraogo currently uses her con-
nections to the landlocked African country as the 
foundation for her research, she hopes it will have 
broader applications.

“I hope to contribute to the peace-building dis-
course in Burundi, the African Great Lakes region, 
the entire African continent, and the post-conflict 
world,” says Ndura-Ouédraogo. “So I share my 
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says. “It was my dream to go back to Burundi as  
a researcher.

“I always had a curiosity in research. I actually 
completed my first research project for my bachelor’s 
thesis at the University of Burundi. I went to the 
villages and interviewed people and analyzed data.”

And this is essentially what Ndura-Ouédraogo 
continues to do despite a few stops along the way. 
After a yearlong stint in Great Britain to work on 
her master’s degree in education, Ndura-Ouédraogo 
taught high school in Bujumbura, the capital city  
of Burundi, for several years before obtaining  
a professorship at her alma mater, the University  
of Burundi.

In 1989, she traveled to the United States as a 
Fulbright Scholar to complete her doctoral studies 
at Northern Arizona University in Flagstaff. On 
October 21, 1993, the night before she defended her 
dissertation, civil war broke out in her home coun-
try. Ndura-Ouédraogo has lived in the United 
States ever since.

After seven years of teaching in American high 
schools, Ndura-Ouédraogo made the transition  
to teaching at the university level. In June 2005, 
Ndura-Ouédraogo accepted a position at Mason.

When it came time to develop her research 
agenda, Ndura-Ouédraogo realized her specific 
interests lay in more than one arena.

“I’m a teacher-educator who believes in the 
power of interdisciplinary collaboration,” says 
Ndura-Ouédraogo. “Not only do I have interest  
and expertise in multicultural education, I also 
have a passion for peace education.”

These topics have been the focus of Ndura- 
Ouédraogo’s research trips to Africa, including 
projects about educational materials in the peace-
building process, professional teacher development 
in Burundi, and community-based peace building 
in Burundi and Sierra Leone. She has written or 
contributed to dozens of articles and book chapters 
on peace education and presented papers at count-
less conferences, all in the name of getting the word 
out about peace education.

Ndura-Ouédraogo’s work has also led to a part-
nership between her home country and Mason. In 
2007, George Mason University signed a memoran-
dum of understanding with the Burundian minis-
ter of education. She is acting as the chair of this 
partnership’s steering committee and developing 
grant proposals and related projects that will bene-
fit the Burundian education system.

“My dream is to contribute to redefining the role 
of education so that educators, parents, and institu-
tions can reframe the philosophies and goals of 
education to educate for peace,” she says.

—Leah Kerkman Fogarty

“ I’m a teacher-educator who believes 

in the power of interdisciplinary 

collaboration. Not only do I have 

interest and expertise in 

multicultural education, I also have  

a passion for peace education.”
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Tapping into the Arsenic water Problem

In the United States, turning 
on the tap and getting clean 
drinking water is something 

most people take for granted. We 
have the luxury of multimillion-
dollar filtration systems and deep 
wells that pump toxin-free water 
to our homes.

In developing countries, such 
as Bangladesh, Nepal, and India, 
shallow groundwater wells are 
the norm for villages, but poison-
ous arsenic compounds are natu-
rally occurring in these wells. In 
Bangladesh alone, more than  

18 million people drink arsenic-contaminated 
water daily.

Arsenic poisoning is a slow, painful process  
that can cause skin cancer, tumors, and ultimately 

ABUL HUSSAM

death. Affected people can have difficulty working 
or even walking, and continued exposure can lead 
to liver failure, kidney failure, and the need for 
amputation of arms or legs.

For Bangladesh native Abul Hussam, a professor 
of chemistry and biochemistry at Mason for more 
than 20 years, this threat hits close to home. About 
14 years ago, one of his brothers, a medical doctor 
in Bangladesh, started to see the frightening conse-
quences of arsenic poisoning in his town and many 
villages. He asked Hussam to develop a way to mea-
sure the arsenic levels in wells.

Once the measurement instruments were in 
place, Hussam started measuring arsenic levels in 
his own family’s well. To his shock, he learned his 
family had been drinking water with three times 
the toxicity level of arsenic for more than 20 years 
and his own father may have died from arsenic 
poisoning. 

Groundwater wells in Bangladesh tap directly into arsenic-tainted waters. Here a woman pumps water that 
she will pour through the SONO filter to remove the poison.  
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ing with George Mason Intellectual Properties Inc. 
(GMIP), Hussam used the prize money to increase 
the filter’s production, quality control, and training 
capacities so more SONO filter units could reach 
Bangladeshi households more quickly. He and his 
brothers formed a nonprofit organization that 
makes and distributes the filters.

“I think one of the best things that happened 
through this entire journey was working with 
GMIP,” says Hussam. “We would’ve never thought 
about many of the things that are now in play with-
out their assistance.”

GMIP is handling patent pending matters in  
the SONO filter, including the patent on the active 
ingredient inside the filter. They are also licensing 
the filter to developers in other countries who are 
interested in producing the filter.

Recently, David Yee, a patent agent and licensing 
assistant from GMIP, traveled with Hussam to 
Bangladesh to see firsthand the effect the SONO  
filter has had on the people who are using it. He 
spent more than a week visiting different villages, 
talking with people, and seeing the effects of arse-
nic poisoning on the population.

“It’s a humanitarian effort that I’m honored to be 
a part of,” says Yee. “To actually help this world make 

Determined to act on his findings, Hussam 
began looking at ways to build a filter that could 
provide safe drinking water for his family and 
neighbors. The challenges required looking at such 
issues as economy, environment, and efficiency. 
Because Bangladesh is a developing country, the  
filter had to be inexpensive. Hussam also had to 
ensure that the materials used were safe for the 
environment and easy to obtain and reproduce. 

After years of research and testing, Hussam, 
along with his brother who practices medicine and 
other brothers, developed the SONO filter. Simple, 
inexpensive, and made with easily available materi-
als, the filter involves a top bucket, which is filled 
with locally available coarse river sand and a com-
posite iron matrix (CIM). The sand filters coarse 
particles and imparts mechanical stability, while 
the CIM removes inorganic arsenic. The water then 
flows into a second bucket where it again filters 
through coarse river sand, then wood charcoal  
to remove residual iron and other impurities that 
may have drained from the first bucket, and finally 
through fine river sand and wet brick chips to 
remove fine particles and stabilize water flow.

In 2007, the filter won the National Academy of 
Engineering’s million-dollar Grainger Prize. Work-

Drinking water laced with arsenic causes serious illness such as hyperkeratosis 
on the hands and feet, which can lead to cancer.

“ It’s a humanitarian effort that I’m honored to be a part of.  

To actually help this world make undrinkable water drinkable, 

that’s phenomenal.”

(continued)
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undrinkable water drinkable, that’s phenomenal.”
The filter costs $35 and lasts at least five years. 

Today, more than 120,000 of these filters are in 
homes, schools, and businesses in Bangladesh and 
Nepal. Hussam and his brothers are combating the 
problem one household at a time, but they recog-
nize that the problem is still raging. 

“With millions and millions of people in the 
country, 120,000 filters seem like almost nothing,” 
Hussam says. “But somebody is benefiting. There’s 

no question about it. Things are going slow, but 
they are going in the right direction.”

He and his brothers have also seen the health  
of hospital patients with arsenic poisoning improve 
dramatically by drinking the filtered water.

“The people who have been drinking this water 
for seven years have gotten better. Their disease is 
not progressing,” says Hussam. “It is truly gratifying 
to see the results of our scientific knowledge at 
work in the field for the betterment of human 
conditions.”

—Tara Laskowski

A villager stands in her 
kitchen with a SONO filter 
that she uses for drinking and 
cooking water.  

30



eneRgy

31

M
A

s
o

n
 R

E
s

E
A

R
C

H
 2

0
1

0
 | E

n
E

R
G

y

research



Dealing with Energy’s Hot Potato 

about 60,000 metric tons of spent fuel are clogging 
storage facilities at power plants, and the Obama 
administration has announced it would cut Yucca’s 
funding and seek alternatives.

Macfarlane is a leading expert on Yucca. In her 
book Uncertainty Underground: Yucca Mountain 
and the Nation’s High-Level Nuclear Waste (MIT 
Press, 2006), coedited with Rodney Ewing of the 
University of Michigan, she argues that Yucca is  
a poor site for such a repository.

A proponent of geologic disposal for nuclear 
waste, Macfarlane believes if we can find a good 
place to bury it, everyone will be safer. “There are 
geologic constraints on Yucca Mountain; it is not 
an endless sink for nuclear waste,” Macfarlane  
has said at public hearings. 

Macfarlane says four criteria are needed for 
safely depositing nuclear waste materials in the 
ground. The area has to be tectonically stable with 
no chance of earthquakes or volcanoes. It should 
have low-groundwater flow so waste cannot seep 
into other water resources. The site needs what 
Macfarlane calls a “reducing environment” with no 
free oxygen that can react with water and the spent 
nuclear fuel. Finally, the site should be easy to mine.

Yet, the key to finding a safe place in the United 
States has been a hot potato politically and scientifi-
cally. States don’t want it on their land in part 
because of the safety issue of transporting nuclear 
waste through cities. No one wants “Mobile Cher-
nobyl” in their hometown, even though Macfarlane 
believes that transporting other, more common 
materials is often more dangerous than transport-
ing nuclear waste. 

And yet another political issue is how to expand 
nuclear power safely and securely to countries in 
such places as the Middle East that are interested  
in acquiring it. With nuclear power comes the poten-
tial and opportunity to develop nuclear weapons, 
and Macfarlane is adamant about nuclear 
nonproliferation.

ALLISON MACFARLANE

The nuclear power industry 
is trying to sell itself as the 
solution to climate change. 

Nuclear energy doesn’t emit car-
bon dioxide and produces a lot  
of electricity, and is therefore a 
fairly clean and efficient energy 
source.

But nuclear power plants are 
extremely expensive to build,  
and the ones currently operating 
are old. The waste from a nuclear 
reaction is highly toxic and in 
need of special, safe storage. Not 
to mention, many people shudder 

when they hear the term “nuclear,” associating it 
with dangerous weapons, death, and destruction.

For Allison Macfarlane, an associate professor 
in environmental science and policy at Mason who 
has been studying nuclear energy policy for more 
than a decade, these concerns only touch the sur-
face of what is a multilayered issue.

“One of the most important issues facing the 
United States and the world is climate change.  
Intimately wrapped up with that is the issue  
of energy—which energy choices are best for a  
climate-constrained world. And then when you 
throw politics in there, it gets even more compli-
cated,” she says. 

A geologist by training, Macfarlane used to 
study how mountains formed. “It was fun, but it 
didn’t have much of a point. I wanted to do some-
thing with more societal value.” 

Now she’s a leading expert on nuclear-waste  
disposal and recently sat on a National Research 
Council committee evaluating the U.S. Department 
of Energy (DOE) nuclear-power research and 
development programs. 

In the 1980s, the DOE began studying Yucca 
Mountain in Nevada as a permanent geological 
repository for nuclear waste. Years behind schedule, 
Yucca is not set to open before 2020. In the interim, 
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“We want to stop the spread of nuclear weapons 
throughout the world,” says Macfarlane, who also 
is chair of the Science and Security Board of the 
Bulletin of Atomic Scientists, which runs the 
cheery Doomsday Clock monitoring the threat of 

“midnight,” or the end of the world should nuclear 
weapons, global warming, biotechnology, or any 
other human development get out of hand.

Finding a solution to the threat, and yet poten-
tial, of nuclear power is just one of the many issues 
that make up an even larger problem of global 
warming. Although Macfarlane sees a lot of inno-
vation ahead in terms of alternative energy, she is 
very concerned about the future.

“The best way to meet goals is to diversify energy 
supply. Nuclear energy must be considered, and 
renewable energy resources must be developed.  
We are still very far from finding a clean, efficient 
energy source,” says Macfarlane. “And with the 
damage we are doing to our planet, it may already 
be too late.”

—Tara Laskowski

“One of the most important  

issues facing the United States  

and the world is climate change.  

Intimately wrapped up with that  

is the issue of energy—which  

energy choices are best for  

a climate-constrained world.  

And then when you throw  

politics in there, it gets even  

more complicated.”
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Helping to Protect the Nation’s  
Most Valuable Assets

Drawing on years of experience in critical  
infrastructure policy, Brien Benson, an associate 
research professor at Mason’s School of Public Pol-
icy, submitted a proposal with the university’s Crit-
ical Infrastructure Protection Program (CIPP) to 
administer one of the training programs. The sub-
mission was accepted, and the university received  
a $3.5 million cooperative agreement from FEMA 
to develop training in infrastructure protection 
directed at the electric power industry. Mason 
received the second largest award of the 11 accepted 
bids and was chosen from a pool of approximately 
200 organizations that submitted proposals.

“This is an unusual undertaking for a university 
because it is not a research project or a formal exec-
utive training program,” Benson says. “Developing 
this program requires careful management and an 
innovative approach to be effective, and I think 
we’re uniquely suited for the task.”

Protection of critical infrastructure is an area  
of expertise for Mason. Since 2002, the university’s 
School of Law has operated the CIPP, which seeks 
to fully integrate the disciplines of law, policy, and 
technology to enhance the security of the cybernet-
works, physical systems, and economic processes 
that support the nation’s critical infrastructure. 
Supported by a grant from the National Institute  
of Standards and Technology, an agency of the U.S. 
Department of Commerce, CIPP conducts research 
and publishes a monthly electronic newsletter for 
professionals who have an interest in critical infra-
structure protection. 

Under the leadership of retired Army lieutenant 
general and former Department of Defense inspec-
tor general Claude M. “Mick” Kicklighter, CIPP 
engages in basic and applied research activities and 
organizes conferences, workshops, and seminars 
on technology, legal, economic, and policy issues 
related to the program’s mission. 

BRIEN BENSON

Malicious hackers from 
Russia and China 
have infected software 

programs related to the U.S. elec-
trical grid that could be used to 
shut down the system any time 
they choose. Sound like a plot 
from the television series 24? 
Unfortunately, the situation was 
not created by Hollywood. In 
April 2009, the Wall Street Jour-
nal reported that national secu-
rity officials found such viruses 
and the electric companies 
involved were unaware of the 

presence of the malicious code. 
This case illustrates the need for the federal gov-

ernment to educate private-sector executives on the 
potential vulnerability of the country’s energy grid 
and other functions on which society depends. The 
private and public sectors tend to have different pri-
orities when it comes to balancing the cost, the risk, 
and the security of our nation’s most valuable 
assets. For example, while it is more cost effective 
and efficient to manage energy distribution over 
the Internet, such an approach makes the energy 
grid susceptible to hackers as illustrated above. 

The Federal Emergency Management Agency 
(FEMA), under the Department of Homeland 
Security, has been charged with protecting the 
nation’s critical infrastructure, including systems 
related to finance, electricity, oil, water, and tele-
communications. To adequately train private-  
and public-sector employees in these areas, FEMA 
created the Competitive Training Grant Program, 
which awards funds to competitively selected appli-
cants to develop and deliver innovative training 
programs that address high-priority national secu-
rity training needs. 
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The FEMA training sessions will focus on enter-
prise risk management techniques to help industry 
and regulatory officials plan and manage potential 
threats to the public distribution of energy. Enter-
prise risk management helps organizations assess 
risk in case of incidents related to weather, terror-
ism, or other unplanned events. CIPP legal research 
associate Maeve Dion and chief of staff William 
Zachman also are involved in curriculum develop-
ment and project administration.

“We’re using enterprise risk management 
because it is a widely accepted business tool used  
to help organizations deal with complex risks,” 
Benson says. “In addition, CIPP has experience  
in applying enterprise risk management strategies 
to critical infrastructure protection planning.”

The project works in close cooperation with the 
Edison Electric Institute and the other major elec-
tric power trade associations, the American Public 
Power Association and the National Rural Electric 
Cooperative Association, in identifying audiences 
for the training.

One major goal of the training is to improve 
coordination at the state and local levels between 
industry and government officials, in particular 
regulatory officials and state officials charged with 
overall responsibility for energy security and conti-
nuity. Training sessions will bring 
together public- and private-sector 
officials to encourage increased 
understanding of each other’s 
perspectives.

Another goal of the training is  
to achieve a common understanding 
of language regarding risk, using a 
Department of Homeland Security 
risk lexicon booklet that provides 
formal definitions for many of the 
words and acronyms frequently  
used in risk management.

While still in development, the 
training program is expected to 
include a review of critical infrastruc-
ture protection case studies and a 

threat simulation based on a hurricane or terror 
attack. The courses will likely last one or two days, 
and planners want the sessions to include a mix of 
regulatory officials and power company executives. 
Presenters will include experts in infrastructure 
protection and enterprise risk management. 

Instructional material developed under FEMA’s 
Competitive Training Grants Program must 
undergo a rigorous review process, which includes 
outside subject matter experts. The program devel-
opment phase culminates with three pilot training 
sessions before public and industry executives. 
FEMA will formally approve the program for a 
nationwide rollout after the third session. 

In addition to the training program, Mason is 
developing a degree program with a focus on infra-
structure protection. This summer, the School of 
Public Policy, in cooperation with CIPP, is offering 
an executive master’s in public policy with a focus 
on leadership in critical infrastructure protection. 
Program participants will be experienced profes-
sionals, sponsored by their employer, who want to 
learn about infrastructure security and risk man-
agement and apply that knowledge to the adminis-
tration, management, and analysis of organiza-
tional and public policy.

—James Greif
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Using Technology to Manage  
U.S. Energy Resources

energy. That is where computer scientists Menascé 
and Brodsky come in.

Menascé, senior associate dean in the Volgenau 
School of Information Technology and Engineer-
ing, was reviewing grant possibilities, including 
stimulus package funding, when he came across a 
funding program that supported smart power grids 
work. Menascé knew that Brodsky, who had experi-
ence in the energy sector, would be an excellent fit 
for such an opportunity. Thus, the two started 
Mason’s Center for Smart Power Grids in May 2009.

“There’s a lot of expertise in the school and also 
the university that would justify creating a center 
that would work in this arena and also respond to 
these kinds of opportunities,” says Menascé.

For the Center for Smart Power Grids, research 
with real-world applicability is a necessity. Brodsky, 
as director of the center, will guide investigations 
into how to solve the very real problems of the cur-
rent out-of-date electrical grid. 

“The Department of Energy estimates that due  
to power outages, American businesses lose about 
$100 billion a year,” says Brodsky, citing the 2003 
Northeast Blackout as one example of how wide-
spread such losses can be.

In addition to reducing energy outages, a new 
grid would also address the inefficiency of the cur-
rent power grid. Brodsky says, “If we could make 
the generation and distribution of power just 5 per-
cent more efficient, it would be equivalent to taking 
53 million cars off the road in terms of carbon 
emissions.”

“The problems are much broader than any single 
discipline, and the solutions require bringing a 
number of disciplines together,” Brodsky adds. 

By its very nature, the center is interdisciplinary. 
Smart power grid research touches on economics, 
computer science, engineering, mathematics, and 
public policy. The center attracted a 30-person 
team comprising researchers in all these disciplines 

DANIEL MENASCé

ALEx BRODSKy

What if there were a 
magical invention that 
would help the United 

States achieve energy indepen-
dence, create new jobs, lower 
costs for consumers, and adhere 
to ecofriendly standards to boot? 
It sounds too good to be true, but 
this new technology, to which 
President Barack Obama has 
dedicated significant federal 
funding and called “an urgent 
national priority” could be just 
the ticket. And Mason research-
ers Daniel Menascé and Alex 
Brodsky are at the forefront of 
helping this idea become a reality.

The term “smart power grids” 
has been bandied about in presi-
dential debates and by talking 
heads on television, but what 
exactly are they? In short, a smart 
grid would change the pattern  
in which power flows. Instead  
of a centralized, producer- 
controlled electric network, the 
smart grid would enable distrib-
uted generation of energy from 
residential solar panels and wind 
farms. Most important, the new 
grid would use smart technology 
to more efficiently deliver energy 
to consumers, which would in 

turn lower electricity consumption and costs, 
improve reliability, lower carbon emissions, and 
increase our nation’s independence of foreign oil. 

But to fulfill the promise of smart power grids, 
the federal government will need experts to design 
systems that determine the most efficient use of 
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from Mason, the University of Vermont, and Chap-
man University.

Implementing a smart power grid will require 
researchers, policymakers, and technicians to work 
together. Menascé, who also chairs the center’s 
advisory board, and Brodsky narrowed the center’s 
focus to four key areas:
n Information technology. Installing smart 

power grid systems will necessitate two-way 
communication between the electric utility and 
the consumer, so knowledge of cutting-edge 
technology is a must.

n Optimization and decision guidance. This area 
of expertise of Brodsky will be needed to figure 
out the best combinations of different energy 
sources for maximum efficiency and cost sav-
ings to the consumer.

n Economics. Working with Mason professor 
emeritus and Nobel laureate Vernon L. Smith, 
center researchers will evaluate the supply and 
demand for energy.

n Public policy. Knowledge of governmental orga-
nizations will be key to securing and using pub-
lic funding but will also aid in working with fed-
eral governing bodies, such as the Federal 
Energy Regulatory Commission.

The center is also a part of a coalition of univer-
sities and electric companies along the Eastern sea-
board that will work together to address problems 
with the current grid and create solutions for 
researching, designing, and implementing smart 

power grids. This newly formed group, called the 
Mid-Atlantic Alliance, involves three major utili-
ties (Dominion, BG&E, and Pepco); seven universi-
ties from Maryland, Washington, D.C., and Vir-
ginia; and eight affiliated national research centers 
and laboratories under the umbrella of the Chesa-
peake Crescent Initiative.

This alliance will address how to empower con-
sumers to make smart usage choices (such as using 
energy during off-peak hours), optimize distribu-
tion (such as designing systems that would mini-
mize blackouts), and optimize energy use in large 
organizations (such as developing ways to better 
coordinate massive energy consumers such as uni-
versities, federal agencies, hospitals, and industrial 
complexes).

One concrete solution Brodsky is investigating  
is something called a decision-guided energy man-
agement system. This system would act as the brain 
of a complex’s pre-existing management system 
and would provide options to its operators based 
on a whole host of conditions. 

For example, it might take into consideration 
class schedules on a university campus and accord-
ingly adjust lighting or thermostat settings based 
on this input. A large lecture hall filled with 200 
students would need less heating than a similarly 
sized room with only 30 occupants. By considering 
the factors and making adjustments, energy could 
be saved in the process. 

 —Leah Kerkman Fogarty
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working the Kinks Out of Sustainability

“And yet, as we plan for facilities, we don’t take 
that energy usage into consideration,” points out 
deMonsabert, an associate professor of civil, envi-
ronmental, and infrastructure engineering in the 
Volgenau School of Information Technology and 
Engineering. 

deMonsabert and others have reasoned that if 
water and wastewater treatment facilities were closer 
to the users, then less pumping would be needed, 
and less electricity would be consumed. As com-
munities grow, the location of treatment plants 
becomes significant.

“Typically, civil engineers tend to think that 
economies of scale are gained by just increasing  
the size of a treatment plant, but if we’re trying  
to be more sustainable, maybe a more distributed 
model is appropriate,” she says.

deMonsabert and her PhD student Ali Bakhshi 
are currently working with the government of fast-
growing Loudoun County, Virginia, to develop a 
geographical information system (GIS) model that 

 SHARON deMONSABERT

Everyone has heard that 
you should conserve water 
by taking short showers 

and turning off the faucet when 
you’re brushing your teeth. But 
did you know that you also con-
serve energy—electricity—by 
doing so?

According to Mason engineer 
Sharon deMonsabert, water 
usage consumes more energy 
than all other energy consumers, 
such as appliances, in the average 
household. The reason is that the 
water must first be pumped from 

the source to a water treatment facility, treated to 
drinking water standards, and then pumped to a 
residence or business. Finally, the wastewater must 
be pumped back to the facility for retreatment. All 
that pumping and treatment demands a huge 
amount of electricity.
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will enable the county’s planners to aim for sustain-
able growth, minimizing the carbon footprint asso-
ciated with water collection, treatment, distribution, 
and retreatment. 

“We’ve had a lot of interest in that model,” says 
deMonsabert. A paper on the project they presented 
at a recent American Water Works Association 
conference drew a standing-room-only crowd. “It’s 
something of great concern to the water utility spe-
cialists. They know that they’re using a lot of energy, 
but it’s never been a focus before.”

Another water project she worked on won 
deMonsabert and her graduate student Arjumand 
Zaidi the 2009 Best Practice-Oriented Paper Award 
from the American Society of Civil Engineers Jour-
nal of Water Resources Planning and Management. 
Their paper was based on research funded by the 
Commonwealth of Virginia for water quality 
modeling.

The research focused on the total maximum 
daily load (TMDL), which specifies how much of  
a given pollutant, such as mercury or bacteria, a 
water body can absorb without becoming impaired. 
Streams determined to be impaired have a waste 

load allocation assigned to them, and producers  
of contaminants, such as agricultural enterprises, 
leaking wastewater treatment plants, or owners of 
leaking septic systems, are required to reduce the 
contaminants.

“What we found in running an additional model 
that coupled the implementation technologies—
how you actually accomplish this reduction—was 
that it was infeasible. 

“It was a really big deal because every state is 
required under the Clean Water Act to implement 
TMDL programs in order to reduce their number 
of impaired streams. We showed that the way they 
were doing this was great, but then nobody could 
accomplish the bacterial objectives they were estab-
lishing with the technologies that existed. And we 
also showed that there were better ways to opti-
mize—if you coupled allocation with implementa-
tion, you could achieve better allocation.”

deMonsabert explains further that considering 
the large amount of money that goes into deter-
mining allocations, other ways to achieve the same 
objective, such as creating alternative swimming 
holes, should be considered. 

“Take that million dollars that might be allocated 
to reducing the pollutant load and make a commu-
nity swimming pool that people could actually 
enjoy,” she suggests. 

deMonsabert, a registered professional engineer 
who owns her own engineering company, considers 
herself a water engineer, but she’s willing to tackle 

“ Typically, civil engineers  

tend to think that 

economies of scale  

are gained by just 

increasing the size  

of a treatment plant,  

but if we’re trying to be 

more sustainable, maybe 

a more distributed model 

is appropriate.” (continued)
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other areas related to sustainability when her stu-
dents have a strong interest. 

With her students Maria Pena and Richard Ross, 
deMonsabert has teamed with General Motors and 
Shell to expand the use of hydrogen-powered cars 
and buses. Hydrogen, deMonsabert points out, pro-
duces no emissions when generating energy in a 
fuel cell, and the only byproduct is water. Hydrogen 
is also relatively safe. In addition, cars driving on 
hydrogen get a whopping 300 miles per gallon. A 
Shell station providing hydrogen gas is located on 
Benning Road in nearby Washington, D.C.

To connect people with hydrogen-powered vehi-
cles, deMonsabert and Reclamation Energy, a local 

developing green technology company, are investi-
gating the use of social networking tools (Facebook, 
Twitter) and devices (PDAs, BlackBerrys, cell 
phones) in a rental car program that would be tied 
to Metro use. The project would introduce drivers 
to the vehicles and at the same time reduce carbon 
emissions. 

“Students come in and they are passionate about 
their areas of research. And if I’m not an expert, it’s 
incumbent upon me to go and study and become 
an expert in the area they want to investigate,” says 
deMonsabert. “I do a lot of research in many differ-
ent areas. But it’s fun for me because I like to learn 
and do different things.”

—Robin Herron
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o F F I C E  o F  T E C H n o L o G y  T R A n s F E R

Disclosures*

Patents Issued

Provisional
Applications

Nonprovisional
Applications

DoMEnICo nAPoLETAnI, CARLos 
BEREnsTEIn*, TIMoTHy sAUER, DAnIELE 
sTRUPPA, and DAVID WALnUT
Us 7,424,463 B1
Denoising Mechanism for Speech Signals  
Using Embedded Thresholds and an  
Analysis Dictionary

JoHn GREFEnsTETTE
Us 7,437,336 B2
Polyoptimizing Genetic Algorithm for  
Finding Multiple Solutions to Problems

FAyIn LI and HARRy WECHsLER
Us 7,492,943 B2
Open Set Face Recognition Using Transduction

DoUGLAs ALLEn HoWARD 
Us 7,506,449 B2
Measurement Device

KEnnETH HInTz 
Us 7,545,376 B2
Interactive Closed-Loop Data Entry  
with Real-Time Graphical Feedback

sTEVEn noEL, sUsHIL JAJoDIA, MICHAEL 
JACoBs, and BRIAn o’BERRy
Us 7,555,778 B2
Minimum-Cost Network Hardening

yIH HUAnG and ARUn sooD
Us 7,549,167 B1
Self-Cleansing System

*Non-Mason researcher

n E W  P A T E n T s

JENNIFER MURPHy

Engaging with the  
University’s Educational Mission

A university’s technology 
transfer function is 
essential to fulfilling the 

research enterprise’s promise to 
provide public good from 
research results. Yet, this func-
tion is rarely integrated with the 
mainstream educational activi-
ties that dominate so much of the 
focus of university life.

Given this context, several 
years ago, David Grossman, assis-
tant director and principal patent 
agent in Mason’s Office of Tech-
nology Transfer (OTT), presented 

a proposal to team teach a course on patent claim 
drafting in the School of Law, using invention dis-

closures made to the OTT. We saw this opportunity 
as an exciting way to engage with the educational 
enterprise, and his course was born. Grossman, 
along with associates Dale Lazar and Lisa Norton 
from Piper Rudnick, LLP, now teach an annual 
course in which students draft full patent applica-
tions for Mason technologies.

But our office’s engagement with the classroom 
didn’t end there. After launching the law school 
course, we began a collaboration with School of 
Management professor Jim Wolfe and his MBA 
class on entrepreneurship. In that class, students 
conduct real-world research on potential markets 
for Mason technologies and provide OTT with fea-
sibility studies that are firmly grounded in the mar-
ketplace. Wolfe’s enthusiasm for our collaboration 
is evident from his observation: “In the old days, 
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we asked students to write business plans that were 
often just based on fictional business opportunities. 
Now that we use actual discoveries made by faculty, 
students are much more excited about their proj-
ects and gain more insight into the challenges fac-
ing commercial ventures.”

Last year, we found another opportunity to 
engage with the educational enterprise. As we were 
bemoaning the lack of time to write interesting 
descriptions of our technologies for our web site, 
we turned to the university’s English Department 
where we found courses on professional writing. 
We contacted the department and worked with 
three classes. We will repeat this collaboration in 
spring 2010.

The experiment yielded wonderful results. The 
English faculty involved, Douglas Eyman and 

Susan Lawrence, set up Wiki sites where we in  
OTT could comment on student’s writings. We 
were essentially the customer for the student. An 
example of a product that resulted from this experi-
ment appears in the sidebar on page 44. Lawrence 
comments, “This was a rich educational experience 
for the students. The project was especially valuable 
because the OTT staff themselves commented on 
the students’ drafts. Receiving feedback from the 
client—not just the professor—gave the assignment 
enormous credibility with the students. They also 
looked forward to seeing their work published on 
the OTT web site.”

In the 2009 fall semester, we entered our next 
collaborations, this time with engineering students 
in the Volgenau School of Information Technology 

(continued)

Disclosures*, Patent Applications, and Patents Awarded
FY 2005 through 2009

*Disclosures of potentially patentable technologies and copyrights.
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o P E n  s E T  F A C E 
R E C o G n I T I o n  U s I n G 
T R A n s D U C T I o n

PRInCIPAL InVEsTIGAToRs:
Harry Wechsler and Fayin Li

The open set face recognition software 
uses transduction inference to match an 

image of a face with a face that is on record  
in a system database.  If there is a match, the 
system then provides the identity of the indi-
vidual or a “none of the above” answer. This 
ability to get to the null set distinguishes  
this face recognition technology from other 
systems that will always identify the closest 
match, leading to a high number of false 
positives.

The open set operates under the assump-
tion that not all individuals will have matches 
in the system.  It either finds a biometric sig-
nature on the face that corresponds with an 
identity in the gallery and accepts or rejects 
the signature.  In a very simplified manner, 
the system works by obtaining visual images 
of a person’s face, then uses a feature extrac-
tor to generate “signatures” to check whether 
or not the face is the same as one already in 
the system database.  If there is a match, the 
system accepts the face as a known identity, 
but if there is not a match, the face is rejected 
as unknown. Open set face recognition has 
also been shown to identify faces that other 
software systems have found difficult to rec-
ognize, including faces in disguise.

This invention can be very useful to any 
organization interested in maintaining a 
secure physical environment.  Government 
agencies such as the FBI, CIA, or Homeland 
Security could use it at security checkpoints 
to easily identify persons of interest on vari-
ous watch lists.  These organizations could 
use the software in strategic locations to help 
identify enemies who might be in disguise, 
by the software distinguishing certain fea-
tures on the face.   

—David Brideau and Tiffany Robinson

and Engineering. Students in a bioengineering 
design class are building a prototype of a pen that 
will help people with attention deficit hyperactivity 
disorder stay focused on their reading assignments. 
A group of students in an electrical engineering 
class is also working on a prototype of high-tech 
jewelry that can be customized in real time.

We plan to explore future classroom collabora-
tions that might include interaction with our 
human factors group in the Psychology Depart-
ment and those majoring in the new undergraduate 
degree in computer game design. 

—Jennifer Murphy, Assistant Vice President 

 for Research and Economic Development  

and Director of Technology Transfer
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Each year, Mason selects three faculty members who show exceptional promise in their disciplines to 
receive Emerging Researcher, Scholar, Creator Awards. To qualify for this award and its $3,000 stipend, the 
faculty member must be within 10 years of receiving his or her terminal degree and have growing national 
and international recognition for his or her work.

M E E T  T H E  2 0 0 9 – 1 0

MICHELLE M . BUEHL is an 
assistant professor of education 
in the Educational Psychology 
Program, Graduate School of 
Education, College of Education 
and Human Development, George 
Mason University.

 Before coming to Mason, Buehl was an assistant 
professor at the University of Memphis from 2003 to 
2006. Her research interests focus on the role of stu-
dent and teacher beliefs, particularly their beliefs 
about knowledge, in relation to learning, motivation, 
and academic development. Her work has been pub-
lished in such outlets as the Journal of Educational 
Psychology, Contemporary Educational Psychology, the 
American Educational Research Journal, Educational 
Psychology Review, and the International Journal of 
Educational Research.

Buehl was a visiting scholar at Catholic University of 
Leuven, Belgium, and a visiting research academic at 
Queensland University of Technology, Australia. She 
has been honored with an Outstanding Paper Award from 
the Southwest Educational Research Association and a 
Division C Graduate Student Research Excellence Award 
from the American Educational Research Association.

She received a BA in psychology with departmental 
honors from Hollins University and an MA in measure-
ment, statistics, and evaluation and a PhD in human 
development from the University of Maryland.

sonGQInG CHEn, assistant 
professor of computer science, 
came to Mason in 2004. Previ-
ously, he was a research assistant 
in the College of William and 
Mary’s Department of Computer 
Science High Performance Com-

puting and Software Lab where he completed his doc-
toral studies. 

Chen’s research interests mainly focus on design, 
analysis, and implementation of algorithms and 
experimental systems in the distributed and network-
ing environment, particularly in the areas of distributed 

systems and Internet measurement, modeling, and 
content delivery, operating systems, and system secu-
rity. His research has been published in numerous  
refereed journals, and Chen has served as a reviewer 
for a number of IEEE and other publications. 

A recipient of a National Science Foundation 
CAREER Award, Chen also has been honored with an 
Air Force Office of Scientific Research Young Investi-
gator Award, a Volgenau School of Information Tech-
nology and Engineering Rising Star Faculty Research 
Award, and a Computer Science Outstanding 
Research Award.

Chen earned a PhD from the College of William 
and Mary and a BS and an MS in computer science 
and engineering from Huazhong University of Science 
and Technology in China.

Jon B . GoULD is an associate 
professor in the Department of 
Administration of Justice and 
director of the Center for Justice, 
Law, and Society. His research 
interests are in law and justice, 
with an emphasis on civil rights 

and liberties, judicial administration, evaluation of 
justice functions, and popular construction of the law. 

Before joining Mason in 1999, Gould practiced law 
with a Washington, D.C., firm, directed human rights 
programming, served as chief of staff for a college 
president, and worked on the national staff of two 
presidential campaigns. Gould has been chair of the 
Innocence Commission for Virginia and a Supreme 
Court fellow.

Gould’s book Speak No Evil: The Triumph of Hate 
Speech Regulation (University of Chicago Press, 2005) 
won the 2006 Herbert Jacob Award for the best book 
in law and society. Other honors include a Justice Studies 
Association Social Activist Award, a Mellon Founda-
tion Dissertation fellowship, and George Mason Uni-
versity Junior Faculty Research and Teaching Awards. 

Gould holds an AB from the University of Michigan, 
an MPP from Harvard University, a JD from Harvard 
Law School, and a PhD from the University of Chicago.

Emerging Researcher, Scholar, Creator Awardees
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Supporting Mason’s Research Community

between customer service and regulatory 
compliance.

In recent years, OSP has undergone a series  
of changes to better position itself to support the 
increased activity and improve the services pro-
vided to the Mason research community. Following 
a review in fall 2007 by Huron Consulting, a well-
respected firm in the research administration field, 
OSP was reorganized, processes were streamlined, 
and strategies were developed to strengthen  
internal partnerships and improve communication. 
Although we can always do more, we have already 
made great strides toward developing an environ-
ment where OSP staff, faculty members, and unit 
administrators work collaboratively to address the 
challenges and increased complexities that go along 
with applying for and receiving externally spon-
sored funding.

During summer 2008, Mason joined the Federal 
Demonstration Partnership (FDP), a group of 120 
research institutions and 10 federal agencies with  
a mission to work together to improve research 
productivity without compromising stewardship. 
The FDP has been in existence for 20 years and has 
helped lead improvements in the administration of 
research. As an FDP member, the university has 
the opportunity to work closely with leading 
research institutions and federal agencies to 
address challenges faced by all recipients of spon-
sored funding. The focus of the project’s current 
phase is directly aligned with Mason’s goal to 

As research activity at 
Mason grows, the Office of 
Sponsored Programs (OSP) 

is continually looking for opportu-
nities to better serve faculty mem-
bers seeking externally sponsored 
funding. With funding levels from 
most agencies decreasing or staying 
flat in recent years, the success 
Mason faculty members have 
achieved in securing sponsored 
funding is even more impressive. 
Since 2007, Mason sponsored pro-
posal submissions increased by  
57 percent from $268 million to 

$420 million and sponsored expenditures increased 
by 47 percent from $68 million to $100 million. 

OSP provides cradle-to-grave services for all 
sponsored projects to the university. Its Pre-Award, 
Post-Award, Contracts, and Reporting/Operations 
groups work directly with faculty members and 
unit administrators to prepare and process proposals 
to external sponsors, negotiate agreements, estab-
lish restricted project funds (accounts), monitor 
cost compliance, prepare financial reports to spon-
sors, and facilitate internal and external audits. The 
office also oversees a variety of compliance areas, 
such as effort reporting, export control compliance, 
cost sharing, and other areas of compliance required 
of all federal funding recipients. OSP staff is con-
stantly working to find the appropriate balance 

o F F I C E  o F  s P o n s o R E D  P R o G R A M s

MICHAEL LASKOFSKI
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reduce administrative burden and maximize the 
time available for researchers to focus on research. 
While the university has only been involved with 
the FDP for one year, the partnership has already 
proven to be extremely positive.

Over the past year, many faculty and staff mem-
bers have spent time discussing and working on 
initiatives related to the American Recovery and 
Reinvestment Act (ARRA). Mason, like other 
research universities, has been actively submitting 
proposals for ARRA funding. It has been a busy 
year: proposal submissions increased to three times 
the normal level during April and May 2009. To 
date, Mason had received 23 ARRA awards worth 
approximately $12 million. Additional ARRA 
funding is expected, and all are working together 
to ensure Mason complies with the unprecedented 
reporting and audit requirements. 

With an uncertain economic environment and 
increased audit scrutiny from sponsoring agencies, 
there certainly will be challenges in the years to 
come. But with a strong faculty and hard-working 
administration dedicated to supporting the 
research mission of the university, there is no  
reason Mason cannot expect to see continued 
growth and success.

—Mike Laskofski, Director, 

 Office of Sponsored Programs 

47

M
A

s
o

n
 R

E
s

E
A

R
C

H
 2

0
1

0
 | R

E
s

E
A

R
C

H
 A

D
M

In
Is

T
R

A
T

Io
n



The Office of Naval Research awarded $7.5 million to 
Kathryn Laskey and Andrew Loerch (the Volgenau 
School of Information Technology and Engineering) 
and Robert Axtell (Krasnow Institute for Advanced 
Study) to conduct research on modeling, analyzing, 
predicting, and developing countermeasures to the 
improvised explosive device (IED) threat.

The Naval Research Laboratory awarded $6.6 million 
to Peter Becker, Valbona Kunkel, Alexandre 
Chekhtman, Robin Colaninno, Robert Duffin, 
Guiseppina nigro, Etienne Pariat, Ignacio Ugarte-
Urra, David Brooks, spyridon Patsourakos, Robert 
Meier, Lev Titarchuk, and Kenneth Dere (College 
of Science) for space science research that includes 
the theory and observation of the solar atmosphere, 
theory of accreting black holes in our galaxy and 
others, and x-ray pulsars (spinning neutron stars) in 
our galaxy.

The U.S. Air Force awarded $4.1 million to Alexander 
Levis (the Volgenau School of Information Technology 
and Engineering) to explore through a computational 
modeling framework the relationship between an 
adversary’s organizational structure and behavior.

The U.S. Department of Homeland Security awarded 
$3.5 million to Daniel Polsby (School of Law) and 
Lee Fritschler (School of Public Policy) to apply the 
principles of enterprise risk management to infra-
structure protection in the electric power industry.

The National Science Foundation awarded $3 million 
to Rajesh Ganesan (the Volgenau School of Infor-
mation Technology and Engineering) and Donna 
sterling (College of Education and Human Develop-
ment) to partner science, technology, engineering, 
and mathematics graduate students with school 
teachers to fundamentally change the delivery of 
K–12 science and math instruction.

The National Institutes of Health awarded $2.7 mil-
lion to June Tangney and Jeffrey stuewig (College 
of Humanities and Social Sciences) to conduct a jail-
based treatment program to reduce substance 
abuse, recidivism, and risky behavior.

The Virginia Department of Education awarded 
Michael Behrman (College of Education and Human 
Development) $2.3 million to provide professional 
development training to Virginia special education 
teachers to improve services to students with  
disabilities and $1.5 million to produce and deliver 

accessible instructional materials for local educa-
tional agencies in Virginia that have students with 
print disabilities.

The Gannon Technology Group awarded $2.1 million 
in federal funding to Donald Gantz (the Volgenau 
School of Information Technology and Engineering) 
to conduct research in the language-dependent 
identification of individuals based on their hand-
writing.

The U.S. Department of Energy awarded an addi-
tional $2.1 million to Charlie Bailey, Timothy Born, 
Jason Kinser, Mark Ross, and Weidong zhou (Col-
lege of Science) to study the host immune response 
to biological threat pathogens and emerging infec-
tious diseases, which may lead to diagnostics, thera-
peutics, and vaccines.

The Defense Advanced Research Projects Agency 
awarded $1.9 million to Rainald Löhner, Fernando 
Camelli, and Chi yang (College of Science) to 
develop code to be used in the field by nonexpert 
personnel for blast and release effects in urban 
areas. 

The U.S. Department of Transportation awarded  
$1.8 million to Kingsley Haynes, Roger stough, 
and Brien Benson (School of Public Policy) to study 
transportation issues related to regional economic 
development.

The U.S. Department of Education Institute for  
Educational Sciences awarded $1.6 million to Robert 
Pasnak (College of Humanities and Social Sciences) 
and Julie Kidd (College of Education and Human 
Development) to assess the benefits of instruction in 
recognizing patterns in letters, numbers, and shapes 
for first graders.

The National Aeronautics and Space Administration 
awarded $1.2 million to Karla Hoffman, Lance 
sherry, and George Donohue (the Volgenau School 
of Information Technology and Engineering) to  
evaluate alternative market-based mechanisms for 
alleviating long delays in the U.S. airspace caused  
by weather, maintenance, or other unanticipated  
disruptions to service.

*Many of these awards are multiyear awards.

Major Awards 2009*
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Expenditures by Funding Source

n Federal

n Federal Pass-through

n Foundations
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n Industry
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George Mason University is ranked 62nd for research expenditures among all universities and colleges without 
a medical school and 159th among all universities and colleges in the nation.

Mason was ranked first in political science among all universities and colleges—a subcategory that led to 
Mason being ranked eighth overall for federal funding in the social sciences (2009 National Science Founda-
tion annual report). The political science category includes public administration, public affairs, public policy, 
and political science.

Expenditures and Awards
FY 2005 through 2009
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G E o R G E  M A s o n  U n I V E R s I T y

Since it was founded in 1972, George Mason 
University has grown into a major educa-
tional force and earned a reputation as an  

innovative, entrepreneurial institution. Just min-
utes from Washington, D.C., Mason has a growing 
and diverse student body and an exceptional faculty 
of enterprising scholars. At the center of the world’s 
political, information, and communications net-
works, Mason is the university needed by a region 
and a world driven by new social, economic, and 
technological realities.

Mason’s development has been shaped in response 
to the educational needs of its cosmopolitan con-
stituency. The university has gained national dis-
tinction in a range of academic fields, including 
public policy, information technology, economics, 
the fine and performing arts, law, conflict resolu-
tion, and, most recently, the biosciences.

Strong alliances with business, the community, 
and government benefit Mason’s students and the 

larger society. Enrollment now tops 32,000, with 
students studying in 177 degree programs, includ-
ing almost 2,000 graduate students in 31 doctoral 
programs. 

Mason is a distributed university with three  
campuses in Fairfax, Arlington, and Prince  
William counties. In fall 2005, Mason opened  
a location in Loudoun County. Each location has  
a distinct academic focus that plays a critical role in 
the economy of its region. The university also offers 
programs at the Center for Innovative Technology’s 
Herndon Training Center and on the Internet.

A Level 2 Carnegie Classified research  
institution, Mason is ranked at 159 in the country 
among more than 600 universities nationwide. Last 
year, Mason was awarded more than $100 million 
in sponsored research and will soon surpass that 
amount annually.

In 2008, Mason was named the number 1  
university to watch by U.S.News & World Report.
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