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REPORT ON RESEARCH 2011

FROM THE VICE CHANCELLOR

Dear Friends and Supporters:
I am pleased to provide you with this report on the campus’s
fiscal year 2011 achievements in research, scholarship and
creative activity.
It’s been an exciting year for the campus as we continue our
climb to be among the very best public research institutions in
the nation. The much-anticipated National Research Council
rankings of the top doctoral programs in the U.S. confirmed
what many of us here on campus know: UMass Amherst programs are among the
nation’s very best. Of the 39 fields of study in which the campus was eligible to be
assessed, four programs—food science, kinesiology, linguistics, and polymer science
and engineering—are ranked among the country’s top programs, public or private.
Eight other fields had strong showings: animal biotechnology, chemical engineering,
computer science, history, mathematics, philosophy, and psychology. Some of the
people and the projects that make these, and many of our other programs, among the
very best are featured throughout this report.
Sponsored research continues its positive trajectory. More than $140 million in
federal, state, and private funding was awarded to our campus this year. Most of these
funds were awarded through a very competitive federal grant process and will support
research programs in areas of national importance such as clean energy, human health,
education, national security, and the economy. I look forward to reporting on the
discoveries and successes these efforts will bring in future communications.
On behalf of the campus, I thank you, our friends and supporters, for helping UMass
Amherst to fulfill its research, education, and public service mission and to serve with
distinction the citizens of Massachusetts, the nation, and the world.

Sincerely,

Michael F. Malone ’79PhD
Vice Chancellor for Research & Engagement
Ronnie & Eugene Isenberg Distinguished Professor of Engineering
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2011 HIGHLIGHTS
PIONEERING PROTEIN RESEARCH
NETS EUREKA GRANT
Three University of Massachusetts
Amherst scientists have received
a four-year, $1.2 million EUREKA
grant from the National Institutes
of Health to study the folding and
misfolding of secretory proteins.
The researchers, including Anne
Gershenson, Daniel Hebert, and
Lila Gierasch, biochemistry and
molecular biology, are using cuttingedge techniques that allow them
to observe proteins in their native
environment rather than in a test
tube. Taking advantage of a powerful
new super-resolution fluorescence
microscope built by Jennifer Ross,
physics, and her students, they will
be able to observe individual proteins
at work not only in real cells, but in
real time. This research promotes
understanding of diseases such as
cystic fibrosis and liver cirrhosis,
and will pave the way for other
researchers to use this new method.
FOOD SCIENCE IS ON A ROLL
Food science head Eric Decker ’88PhD
reports that undergraduate enrollment is surging, the department has
snagged a top ranking for its doctoral
program, and the Clydesdale Center
for Foods for Health and Wellness
recently opened. The $3.6 million,
7,800-square-foot facility is one of
a few in the country dedicated to
improving the nutritional quality of
food to prevent disease. Named for
Distinguished University Professor
Fergus Clydesdale ’66PhD, retired
department head and a national and

international food policy adviser,
the center includes six laboratories,
named for industry partners ConAgra,
Kraft, and Pepsico, and for alumni
donors Karakian Bedrosian ’54,
Charles ’54, ’08H and Mildred
Feldberg ’55, and Carol and Gilbert
Leveille ’56.
CAMPUS RECEIVES PAPERS OF
SPORT MANAGEMENT PIONEER
The vast
collection of
papers of Mark
H. McCormack,
who created
IMG, the
world’s
first and
largest sport
management company, is now
housed at UMass Amherst, helping
make the campus a global leader in
sport management programs. The
McCormack family also donated
$1.5 million to support new sport
management initiatives. The campus
was selected to receive the papers
based on its stature as a public
research university and the renown of
the sport management department at
the Isenberg School of Management.
The W.E.B. Du Bois Library is
digitizing the collection that includes
McCormack’s writings, photographs,
and client-related memorabilia.
NEW TOOL DEVELOPED TO FIGHT
APOPTOSIS-RELATED DISEASE
It has been estimated that more than
half of all diseases for which we have
no suitable treatment are related
to malfunctions in apoptosis, also
known as programmed cell death.
It’s a body’s way of getting rid of
mutated, damaged, old, and other
possibly harmful cells, and many
researchers believe that mastering
it could lead, for example, to a new
cancer treatment. Now, Jeanne Hardy,
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chemistry, along with colleague
Kimberly Tremblay, veterinary and
animal sciences, and members of
their labs, have discovered a way to
control an enzyme—one of a group
known as caspases—that regulates
apoptosis. Using a visual marker
that emits green light, called Green
Fluorescent Protein (GFP), it allows
scientists to watch and film enzyme
activities that control key processes
inside a living organism.
UMASS PLAYWRIGHT CREATES
“A VOICE LIKE NO OTHER”
Marcus Gardley, Assistant Professor
of African-American Theater and
Playwriting
received the
2011 PEN/
Laura Pels
International
Foundation for
Theater Award
for Outstanding
American
Playwright in Mid-Career. The judges
wrote in their citation, “Our choice of
Marcus Gardley in the ‘Mid-Career’
category is driven by the recognition
that his is a voice like no other. He
is a true poet-playwright, one who
melds a unique handling of the English
language with dramatic story, making
for mesmerizing theater.” Gardley
has written and produced more than
half a dozen plays in his ten-year
career, including On the Levee, which
premiered at Lincoln Center this
summer and was nominated for 11
Audelco Awards, including one for
outstanding playwright.
DISCOVERY OF MICROBIAL
NANOWIRE CONDUCTOR CALLED
REVOLUTIONARY
A team led by microbiologist Derek
Lovley and physicists Mark Tuominen
and Nikhil Malvankar ’10PhD has
discovered a previously unknown

property of microbial nanowires that
could revolutionize nanotechnology
and bioelectronics. Their findings,
focusing on
the bacterium
Geobacter
sulfurreducens,
appear in Nature
Nanotechnology.
The bacterium
serves as part of
a bio-electrical
network that
conducts electricity as efficiently as
synthetic materials currently used
in the electronics industry. Lovley
says: “The ability of protein filaments
to conduct electrons in this way is
a paradigm shift in biology and has
ramifications for our understanding
of natural microbial processes as
well as practical implications for
environmental clean-up and the
development of renewable energy
sources.”

LAYING GROUNDWORK FOR
NEXT-GENERATION FLEXIBLE
PHOTOVOLTAICS

CASA RADARS A LIFE-SAVER IN
RECENT TORNADO OUTBREAK

iCons: integrated Concentration in
science launched its four-year science
program with 45 students selected
from a dozen campus departments
and programs. According to Scott
Auerbach, chemistry, iCons scholars
integrate various disciplines to solve
problems, to
communicate
in complex
teams, and
to engage in
laboratory
and research studies in a chosen
concentration. iCons aims to prepare
students as the future leaders of
science, as they learn to ask and
answer the kinds of visionary and
controversial questions that would
put them in the vanguard of critical
scientific research and development.
After its first successful course in the
spring semester, iCons was featured
in Chemical & Engineering News, the
trade magazine for the American

A life-saving new weather radar
network is being engineered by a
UMass Amherst-led team known as
CASA, for Collaborative Adaptive
Sensing of the Atmosphere. The
network provides much finer detail
about approaching tornadoes
and major thunderstorms than
conventional radars offer today.
Thanks to the CASA radars, Lee
Kuhlman, of Newcastle, Oklahoma’s,
storm operations team, says he was
able to detect a shift in a storm’s path
at the last minute and accurately
track the new route of an approaching
EF-4 twister. Kuhlman says this
key intelligence enabled the city’s
emergency manager to safely move
first responder teams close to the
affected area so they were on scene
within five minutes after the
tornado passed.

Ryan Hayward, polymer science and
engineering, has received a fiveyear, $750,000 grant from the U.S.
Department of Energy to improve
understanding of the fundamentals
for the next generation of lightweight
and flexible electricity-conducting
polymers. Hayward and colleagues
will study the physics of how polymer
molecules crystallize and how they
can be used to build solar-powercollecting nanostructures with the
optimal combination of p-type/n-type
(P-N) junctions for efficient light
harvesting. This is expected to lead
to a new crop of more cost-effective
photovoltaic materials that are more
efficient at conducting electrons than
current technology.
iCONS PROGRAM LAUNCHES
WITH CLASS OF 2014
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Chemical Society. The story caught
the attention of a team of scientists in
Switzerland who want to learn how to
teach the iCons way.
INTERNATIONAL MUSIC
COLLABORATION SUPPORTED BY
WHITING FOUNDATION
Saxophonist, composer, arranger,
and Professor of Music Felipe Salles,
was awarded a Whiting Foundation
grant to travel to Uganda to study the
country’s music and to develop new
course materials for the classes he
teaches and the
ensembles he
conducts in the
African-American
and Jazz Studies
concentration.
The grant enables
Salles to accept
the invitation from Teach and Tour
Sojourners, an international exchange
program for teachers. The Whiting
grant comes on the heels of another
grant Salles received for international
collaboration: a French American Jazz
Exchange Grant from FACE, Doris
Duke Foundation, and Chamber
Music America.
ELECTRONIC SIGNPOSTS AND
OTHER PERFECTIONS
Aura Ganz, electrical and computer
engineering, has developed an
electronic system called PERCEPT,
designed to allow visually impaired
individuals to navigate unfamiliar
buildings with ease. Funded with a
$380,000 grant from the National
Institutes of Health/National Eye
Institute, PERCEPT is generated using
Radio Frequency Identification (RFID)
tags placed throughout a building
as audio landmarks. When visually
impaired visitors tune into these
“electronic signposts” with their RFID
reading devices, the system feeds
back verbal instructions.
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2011 HIGHLIGHTS (CONT.)
COMPUTER SCIENCE TAKES ON
DEEP THINKERS
Answer: What Is Watson? This IBM
computer soundly defeated big-time
Jeopardy! champions in a widely
watched prime-time showdown. But
Watson won’t power down now; the
UMass Amherst scientists behind
the famous computer have other
tasks in mind. “Our goal is to push
this well beyond Jeopardy!” says Eric
Brown ’96PhD, the IBM research
manager who helped develop Watson.
“We’re thinking about the real-world
business applications where we can
take the technology behind Watson.”
Applying the technology to improve
health care by helping medical
practitioners evaluate data will be
one of the first areas IBM explores, he
explains. UMass computer scientist
James Allen and his research team
contributed information retrieval
technology to the Watson project.

CENTER FOR CLINICAL AND
TRANSLATIONAL SCIENCE
In July 2010, UMass Medical School
received a five-year, $20-million
grant from the National Institutes
of Health (NIH) to support the
recently established University of
Massachusetts Center for Clinical
and Translational Science (UMCCTS).
With this award, UMass Medical
School joined the national consortium
of institutions charged by the NIH
with accelerating the process of
turning laboratory discoveries into
health benefits for individuals and
populations, and enhancing the

training of a new generation of
researchers. More than 90 UMass
Amherst faculty members are
affiliated with the center and 60
percent of all UMCCTS funding has
been awarded to UMass Amherst/
UMass Worcester collaborations.
DISCOVERY BOLSTERS FISH
CONSERVATION EFFORTS
Environmental
conservationist
Andy Danylchuk
and colleagues
have discovered
previously
unknown
spawning habits
of bonefish that
should help
focus habitat
conservation
efforts for this favorite fish of sport
fishers. Knowing that bonefish spend
time outside shallow flats means
that pre-spawning aggregation sites
and deeper reef habitats also need
to be protected to sustain bonefish
populations. Danylchuk is familiar
to many as a result of several
appearances on the ESPN2 network
series Pirates of the Flats. The research
was supported by the Bonefish and
Tarpon Trust, the Patagonia World
Trout Initiative, the Cape Eleuthera
Institute, and a number of private
donors. The results appear in the
journal Marine Biology.
ISENBERG TEAM PUBLISHES STUDY
ON EFFICIENT POST-DISASTER
SUPPLY CHAINS
Researchers in the Isenberg School
of Management have released their
findings on the optimal design of
supply chain networks, intended
to help improve the disaster
relief capability and response
time of companies, governmentbased groups, and humanitarian
organizations around the globe. After
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a disaster or emergency, the needs
of the affected population should
be met as comprehensively and
efficiently as possible to avoid loss of
life and to contain costs. To address
this concern, the team created a
computer model that analyzes factors
such as possible demand, cost, and
the trade-offs associated with inhouse production versus outsourcing,
providing the data needed to develop
the most efficient logistical solution
possible. The team includes Anna
Nagurney, the John F. Smith Memorial
Professor of Operations Management,
and Min Yu, a doctoral student in
management science at the Isenberg
School.
NSF GRANTS $360K FOR
ENVIRONMENTAL JUSTICE
RESEARCH
Economists James K. Boyce and
Michael Ash have received a grant of
$360,000 from the National Science
Foundation to study Environmental
Justice in the United States. Boyce,
Ash, and colleagues at the University
of Michigan and the University of
Southern California will use a unique
data set from the U.S. Environmental
Protection Agency’s Risk-Screening
Environmental Indicators (RSEI)
project to examine toxic pollution.
According to Boyce, “The RSEI
data give an
extraordinary
window into both
who is on the
receiving end of
toxic industrial
pollution in the
U.S. and who is
on the sending
end. No other
data permit this
type of analysis. Our research will
be useful to environmental justice
scholars, community activists, and
socially responsible managers and
investors.”

CONNECTICUT RIVER WATERSHED
IS TESTBED FOR CLIMATE CHANGE
EFFECTS
Casey Brown ‘94MS, civil and
environmental engineering, is using
the Connecticut River as a model
for research on new ways to achieve
ecologically sustainable water
management while dealing with
climate change. The work is funded
through a five-year, $419,097 CAREER
grant from the National Science
Foundation. Brown explains that
his work begins by recognizing that
climate change means the historical
records of
water flows in
the river basin,
rain and snow
amounts, and
the impact of
droughts and
other weather
events are no
longer sufficient to accurately predict
future events in the watershed.
“The historical river is not a good
representation of what the future river
is going to be,” Brown says.
SAFE DRIVING LAB NAMED FOR
ARBELLA INSURANCE GROUP
Distracted driving results in an
estimated 1.6 million crashes and
6,000 deaths in the U.S. each year.
Thankfully, ongoing research at
UMass Amherst is aimed at reducing
those numbers. In recognition of its
life-saving research on the dangers of
distracted driving, the newly renamed
Arbella Insurance Group Charitable
Foundation Human Performance
Laboratory in the College of
Engineering has received a gift of
$150,000 from Arbella Insurance
Group. John Donohue, president, CEO
and chairman of the Arbella Insurance
Group says: “Distracted driving is
becoming an epidemic in our country.
We’re proud to make this gift and
to continue our strong partnership

with UMass Amherst, in the hopes of
changing behaviors behind the wheel.
If we save even one life, we’ll have
made a difference.”
MATH TUTORING SOFTWARE
SUPPORTED BY GATES AND
EDUCAUSE
Computer scientists Beverly Woolf
‘84PhD ‘90PhD, Ivon Arroyo ‘03PhD
and colleagues have won a $250,000
award from EDUCAUSE and the Gates
Foundation to support development
of their mathematics fundamentals
tutoring software. Called “Wayang
Outpost,” the software provides
multimedia advice, animated
characters, and new strategies for
tackling challenging problems. It
has been shown to improve student
performance on standardized test
scores by an average 10 percent, a
critical difference for low-achieving
and special needs students who often
struggle to pass. Wayang Outpost
is designed to improve students’
early relationship with math, which
can be important for later career
choices, Woolf explains. The target
audience is in high-enrollment, lowsuccess, entry-level developmental
mathematics courses in community
colleges and public four-year schools.
PVLSI EXPANDS WITH NEW
COLLABORATIONS AND FUNDING
The Pioneer Valley Life Science
Institute (PVLSI), a joint venture of
Baystate Medical
Center and
UMass Amherst,
is expanding operations and
collaborations for biomedical
research and economic development.
A $1.5 million gift from the Rays
of Hope Walk Toward the Cure of
Breast Cancer, will help establish a
new center devoted to breast cancer
research. A new collaboration with
Seahorse Bioscience aims to foster
shared research between PVLSI
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scientists and industry partners,
accelerate commercialization of
new products, and support regional
economic development. “This
agreement sets the stage for PVLSI
scientists to leverage their intellectual
discoveries into new products,
fulfilling the institute’s mission for
translational research,” said biology
professor D. Joseph Jerry, PVLSI
scientific director.
NIH AWARDS $2M FOR HEALTH
PREVENTION AND TREATMENT
TOOLS
Biostatistician
Andrea Foulkes,
public health,
has received
a five-year,
$2 million
grant from
the National
Institutes
of Health to
develop mathematical and statistical
tools to improve prevention and
treatment of cardiovascular disease
and HIV/AIDS. Her work will
organize genetic, immunologic, and
demographic data to examine how
best to predict clinical outcomes,
such as in the case of heart disease.
Discovering links among factors in
order to identify potential patterns
could improve clinical treatment
options. ”We’re looking for predictive
markers, a cluster of characteristics
that, when they occur together,
warrant a closer look. The ultimate
goal is to use all these factors to
help clinicians decide on the best
treatment strategy. We’re also trying
to find ways to do this at lower cost,”
says Foulkes.

UMASS AMHERST RESEARCH IS WHAT’S NEXT
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Scientists from the U.S. and Mexico are
using the Large Millimeter Telescope to
explore the evolution of distant galaxies.
The telescope’s special components
were built at UMass Amherst.

Left: Astronomers Grant Wilson (left) and Min Yun with the
AzTEC camera’s detector array, which gives the telescope its
ability to make images and search the sky for new galaxies.
Right: One of the earliest “protoclusters” of galaxies ever
detected, COSMOS-AzTEC is over 12.5 billion light years from
Earth. Image courtesy of Subaru/NASA/JPL-Caltech.

FIRST LIGHT
World’s Largest Telescope Reveals History of the Universe
Drive the Mexican highway east from Mexico City toward Veracruz and you’ll see a
strange goblet-like structure atop one of the continent’s highest peaks. “It’s a prominent
and impressive landmark,” says Peter Schloerb, astronomy. Climb to the top of the
15,000-foot Sierra Negra, with near-freezing temperatures even in summer, and you’ll
be standing before the Large Millimeter Wave Telescope (LMT), an antenna 180 feet tall
developed and built by a bi-national team led by UMass Amherst and its sister institute
in Mexico: the Instituto Nacional de Astrofísica, Óptica, y Electrónica. With the LMT
going online this past year, you are likely to bump into faculty and students from UMass
Amherst’s astronomy department: scientists have already recorded the “first light”
data on the telescope, from the galaxy Messier 82, and begun to pursue early scientific
observations with the telescope.
“The killer app for our telescope is the study of galaxy evolution,” says Schloerb.
“LMT receives light at millimeter wavelengths, and it is sensitive enough that we will
now be able to survey the sky, find distant galaxies, and then pursue them with follow-up
studies.” The telescope fills a valuable and distinctive place in the international pursuit
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to understand galaxy evolution. Its large size, sensitive
instruments, and ability to operate at short millimeter
wavelengths give it advantages over other well-known
telescopes, especially for surveys of the millimeter-wave
sky. “We can do the work of more powerful instruments,
but faster. So our bread and butter is going to be making
surveys of the sky,” says Schloerb.
UMass Amherst has been able to play an important
role in this project, Schloerb explains, because over
the past 30 years, the campus has assembled a worldclass team of instrument builders. There are two key
instruments on the LMT. The Redshift Search Receiver,
which measures the distance to galaxies at great
distances, was designed and built by UMass astronomers
Neal Erickson and Gopal Narayanan. UMass Professor
Grant Wilson did the same for AzTEC, a 1.1 mm camera
that gives the telescope its ability to make images and
search the sky for new distant galaxies.
“These are not instruments you can simply order,”
Schloerb says. “If you want to stay as state-of -the-art
as our lab, you need to build them to your specifications
yourself.” In fact, the Millimeter Wave Instrument Lab
on campus builds instruments for others that don’t have
the technology or facilities. Right now, it is working on a
set of receivers for a Korean telescope. “We are always
building something,” he says.
Now that the telescope has demonstrated its basic
capabilities, with the observations of Messier 82 and a
few more distant targets, it is time to begin a new phase

of early scientific work designed to show that the LMT
is making the kind of forefront observations that it was
designed and built to do. In the upcoming year, it will be
seeking new dusty galaxies at great distances, “and if you
can measure the redshift of these objects,” says Schloerb,
“which we can do using our world-class Redshift Search
Receiver, then you can determine their distance and
their intrinsic properties.” Moreover, because of the
fixed speed of light, observations at greater and greater
distances correspond to observations of galaxies at
earlier and earlier times in their history. In this way, the
whole evolution of galaxies can be observed with the
new telescope. So the work of a few UMass Amherst
astronomers building instruments on campus and a few
more atop a frigid mountain peak, and in collaboration
with colleagues in Mexico, is going to allow us to see
farther into the sky and farther into the past.

“The killer app for our telescope is
the study of galaxy evolution.”
–Peter Schloerb, astronomy
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RACE

GREEN GASOLINE

Pyrolysis Is the Next Hot Area for Biofuels Research

High-quality bio-oil results in greater
yields of green gasoline.

Our greener future, according to Paul Dauenhauer, chemical
engineering, can be found in the orange glow of a campfire.
For years, fuel production research has focused on corn and
soybeans (leading to ethanol and biodiesel), and before that,
on synthetic fuels. In the last 10 years, the most promising
technology—pyrolysis (literally meaning “to break apart
with fire”)—has gained the attention of top biofuel research
groups. With the prestigious $800,000 Early Career Award
in Basic Energy Sciences from the U.S. Department of Energy
(DOE), Dauenhauer is gaining attention for his studies of the
thermal degradation of wood.
As wood heats, its molecules get smaller, and when they
mix with air, that familiar orange glow results. The wood
turns into hundreds of chemicals, the biggest groupings being
furans, anhydrosugars, and aldehydes. These chemicals can
be collected from wood as a brown crude, or bio-oil, of which
a certain portion can be upgraded to bio-fuels.
If you look at wood, you will see both white and dark
regions of the grain. The white parts are long chains of
sugars, and when they break during thermal degradation,
they fracture in certain patterns. “If we understand how wood
pyrolyzes,” says Dauenhauer, “we can control the reaction to
degrade in the most favorable way to make ‘green gasoline.’ ”
In the best conditions, 70 percent of biomass, such
as wood chips, can be converted into bio-oil, which is
subsequently upgraded in a biorefinery to green gasoline.
However, unlike petroleum, which comes out of the ground,
bio-oil composition is controlled by the pyrolysis process,
and higher quality bio-oils result in greater yields of green
gasoline. “There are perhaps only a couple of universities that
are as intensely focused in the pyrolysis area of biofuels as
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The race is on for Paul Dauenhauer (left) and his grad students (left to right): Andrew Teixeira, Alex Paulsen,
and Luke Williams to predict which pyrolysis reactions will produce greater quantities of biofuel.

UMass Amherst,” says Dauenhauer. “The race is on,” he
adds, “to predict which pyrolysis reactions produce high
quality bio-oils and greater quantities of biofuel.”
Brought on board in 2009, Dauenhauer is using a
hybrid poplar tree for thermal degradation—it grows
fast. He is particularly excited to be located among the

modeling to uncover a plausible mechanism for ejection
of certain nonvolatile compounds in the pyrolysis product
stream. The process, called reactive boiling ejection,
describes how bubbles form and then quickly collapse in
a short-lived molten cellulose phase. The collapse expels
streams of aerosols that contain nonvolatile material.
According to Dauenhauer and his colleagues, a deeper
understanding of this process should lead to more
control over product distributions.
The award for Dauenhauer’s latest work comes on
the heels of $80,000 in NSF support and the highly
selective 3M Nontenured Faculty Award, which supports
a three-year study of hybrid production of biorenewable
aromatic chemicals. Dauenhauer’s DOE and 3M studies
are spinoffs from his much-publicized research into
a new method of gasification for converting biofuel
feedstock into sustainable fuel, which, according to
Technology Review, could have a “profound” effect on the
chemical industry. His gasification process would not
only greatly reduce greenhouse gas emissions, but would
also double the amount of fuel that can be made from an
acre of biomass feedstock. Between Dauenhauer’s work
on pyrolysis and other bio-fuels research across campus,
UMass Amherst is making ground-breaking ‘green
gasoline’ a reality.

“If we understand how wood
pyrolyzes, we can control the reaction
to degrade in the most favorable way
to make ‘green gasoline.’”
–Paul Dauenhauer, chemical engineering

biomass-rich woodlands of western Massachusetts.
“New England is the burgeoning biofuel center,” he says.
“The new generation of biomass crops are wood and
grasses, which situates UMass Amherst prominently.
All we need now is the technology.” With the help of this
award, that’s fast coming. Dauenhauer and colleagues
published new findings in the September 23 issue of
Science describing how they combined high-speed
photography of heated cellulose with theoretical fluid
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Nilanjana Dasgupta

SOCIAL VACCINE
Female Role Models Help Protect Women’s Interest in STEM

A 2011 Department of Commerce report shows that
women are still vastly underrepresented in STEM
(science, technology, engineering, and mathematics)
occupations. They hold less than a quarter of STEM
jobs, suggesting that untapped talents go to waste at a
time when we need more skilled people in these fields.
New findings by social psychologist Nilanjana Dasgupta,
whose research focuses on beliefs and attitudes toward
social groups, help explain why women leave STEM fields
and, just as important, how institutions may reverse this
phenomenon.
Dasgupta’s research concerns the power of our
unconscious, implicit stereotypes and prejudices, how
they are influenced by subtle bias, and how they affect
individuals’ attitudes toward gender and race. Her recent
research explores how subtle bias affects individuals’
decisions for themselves, including how cultural forces
shape personal choices about our capabilities and the
things we enjoy, such as science and mathematics.
While working on a project comparing leadership
development among female students at a coeducational

college versus a women’s college, Dasgupta stumbled
upon a finding that triggered her current research: over
time, women taking STEM classes at a coed college who
had more male instructors than female were more likely
to implicitly buy into negative gender stereotypes than
their peers at a women’s college taking similar STEM
classes who had roughly equal proportions of male and
female instructors. This finding led her to wonder if the
gender of instructors would also influence how much
women liked math and science classes, how invested
they became in these disciplines, and how confident they
felt. With support from the National Science Foundation
Dasgupta launched an investigation into whether
exposure to female scientists and engineers in STEM
classes as professors and teaching assistants helps
protect women’s interest and motivation in the field.
With colleagues Melinda Novak, psychology, George
Avrunin and Arline Norkin, math, and Surita Bhatia,
chemical engineering, Dasgupta conducted several lab
experiments and field studies with women in STEM
majors. She discovered that most women would speak
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positively about the discipline and indicated in self-report
surveys that they planned to remain in the major. Yet on
implicit tests that measured their academic attitudes
unobtrusively by asking them to rapidly pair positive and
negative words with “calculus,” “algorithm,” “literature,”
“poetry,” and so on (words representing math/science
vs. humanities), results revealed substantial negative
implicit attitudes toward STEM and less of a sense
of identification with STEM among women than that
revealed by men.
However, the results looked much more encouraging
when women in introductory STEM classes were taught
by female instructors. In one study, Dasgupta followed
students in calculus sections taught by female faculty
and female teaching assistants, and other sections
taught by male faculty and male teaching assistants; the
course material and exams were identical. She found
that exposure to female instructors had a quick and
dramatic positive effect on young women’s attitudes
toward and confidence in math. According to Dasgupta,
increasing the visibility of female scientists, engineers,
and mathematicians, and providing young women who
are beginners in these disciplines the opportunity to
interact with them in the classroom, profoundly benefits
their self-perception and confidence in STEM.
To translate her research into interventions at the
institutional level, Dasgupta is collaborating with the
campus’s STEM faculty and with administrators to
increase the number of female role models in STEM
majors. For example, Dasgupta is testing how the ratio
of female to male peers in engineering affects students’
engagement and confidence in STEM and is examining
the potential benefit of same-sex peer mentors. If
Dasgupta’s future data show that peer support is
effective in keeping women in the major, she will work
with the College of Engineering to develop a peermentoring program.
Dasgupta is also interested in broadening her
research to investigate how the confluence of students’
race/ethnicity and gender jointly affect their sense of
belonging in STEM and their motivation to continue
in the field. If her work continues to demonstrate that
situational factors in the learning environment, rather
than innate talent, determine women’s success in math
and science, it may point the way to new strategies and
programs that colleges and universities can harness to
greatly enhance gender equity in science, technology,
engineering, and math, in education, and the workplace.

Research says female instructors, such as Surita
Bhatia, chemical engineering, serve to protect
young women’s interests in science, technology,
engineering and math (STEM).

“Increasing the visibility of female
scientists, engineers, and mathematicians,
and providing young women who are
beginners in these disciplines the
opportunity to interact with them in the
classroom, profoundly benefits their selfperception and confidence in STEM.”
–Nilanjana Dasgupta, psychology
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ROADS
ALL

Lead to Nano

UMass Amherst Paves the Way for Unprecedented
Expansion in Nanotech Communication

NSF Nanoinformatics
2020 Roadmap

Massachusetts has a rich tradition of innovation built around highways. Those
who were working in the area at the time have tales to tell about the technology
growth along Route 128, spurring the “Massachusetts Miracle” in the 1980s. Now,
with the development of a new nanoinformatics roadmap, in large part due to the
leadership of the National Nanomanufacturing Network (NNN), part of the Center
for Hierarchical Manufacturing (CHM) at UMass Amherst, we are witnessing
the onset of a decade-long, unprecedented expansion in the communications
of nanotech knowledge and innovation. New “highways” connecting academics,
industry leaders, and government officials, are being paved from some of the
field’s earliest nano-roads built here at UMass Amherst.
At the intersection of nanotechnology, computer science, and data
management, nanoinformatics is the key to determining which information
is relevant to the nanoscale science and engineering community. The
“Nanoinformatics 2020 Roadmap” identifies the field’s current stakeholders,
projects, needs, capabilities, and connections; and provides a realistic timeframe
to establish an effective system of nanoinformatics data, tools, and infrastructure.
According to Jessica Adamick, digital librarian and manager of the NNN’s website,
InterNano, the roadmap is the first broad-based attempt to comprehensively meet
the needs and goals of nanoinformatics.
Funded by the National Science Foundation, the plan arose from a workshop of
80 nanoinformatics experts brought together by the NNN. “We played a leading
role alongside several groups who felt that this needed to be done,” says NNN
director Mark Tuominen, physics. “We strategized so this road mapping would
be steered by and for the nanoinformatics community and no single institution or
government agency would dominate.”
Literally thousands of groups in the nanoscale science and engineering
community do independent investigations, producing valuable information, but
they are unable to fully access and use each other’s developments, according to
Tuominen. “We realize that there’s been a tremendous effort over the last ten
years—new manufacturing methods and nanoscale applications in medicine and
energy, and lots more,” he says. “But presently, there is no way to mine for this
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Driving forces behind a new nanoinformatics roadmap designed to help establish effective nanotechnology communications
include (left to right) Jeffrey Morse, Jessica Adamick, Rebecca Resnik-Zellen, and Mark Tuominen.

data.” Unimaginable amounts of polished and usable
technology are collecting dust.
For example, CHM is using brand new materials and
techniques for nano-manufacturing. However, there’s
not much information on the properties of the materials
or the rules of using these processes. Tuominen likens
the situation to a recipe for scrambled eggs: the burner
can’t be too high or too low. “It’s similarly true with these
processes. There are optimum conditions,” he says, “and
we need to communicate them to people developing
manufacturing procedures in the industry.”
How has UMass Amherst come to play first fiddle
in this prominent, nationally organized nanoinformatics
network? As early as 2003, UMass Amherst was one
of the nation’s leading universities in nanotechnology
research funding. So, when the Mass Nanotech Institute,
an on-campus, eight-department unit of acclaimed
researchers in nanotech sciences, proposed to form
CHM, the National Science Foundation provided support.
In 2006 the center opened its doors, with a chartered
role to act as a facilitating hub for a network designed to
create an information clearinghouse.
In addition to its established history in nanotechnology research, UMass Amherst has an attractive

direct regional link to industry leaders in Massachusetts.
CHM focuses on processes that can be scaled up to
manufacturing, and that means tapping the state’s
established paper and plastics industries to implement
preexistent roll-to-roll technology in the making of
flexible electronics and high-technology devices such
as solar cells, cell phone displays, batteries and sensors.
As testament to its good work the National Science
Foundation recently awarded the center a $20 million
expansion of the original grant.
“We called the roadmap ‘2020’ because we
estimated it would take about 10 years to really
implement this in an effective way,” says Tuominen.
In the next couple of years, we can expect to see the
network launching some pilot projects—a set of metadata standards to make the information searchable,
visualization tools to utilize the data, and a mode of
automated data collection.
There is much to be done. Although it will take place
on many campuses, on many manufacturing floors, and
by several government agencies, the crucial intersections
of this unimaginably vast network are being designed at
UMass Amherst.
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Sofiya Alhassan, kinesiology, (right) and
Peggy Schwartz, dance, are teaming up
to examine the effects of family-based
physical activity on type 2 diabetes and
obesity in African-American girls.

FIGHTING
DIABETES
with
DANCE
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As a post-doc at Stanford, Alhassan participated in a
study on whether Afro-centric dance classes improve the
health of preadolescent African American girls. Although
effective in the moment, the classes didn’t change the
activity of the girls over the long term. “During the study,
I heard from the girls’ mothers that they wanted to dance
too, and I wondered if an intervention would more likely
change a child’s behavior if it better incorporated the
family.” Alhassan proposed that if mothers took dance
classes with their daughters it would lead to higher levels
of activity at home, improved health, and a stronger
family relationship.
With $448,782 in National Institutes of Health
funding, Alhassan will begin a study in Springfield to
determine if dancing with their mothers increases African
American girls’ physical activity and improves their
weight and glucose levels. She chose Springfield because
she had worked on physical activity programs with
preschools in the area, and because it was the best local
environment for her study. “These populations are the
most disadvantaged in the area, with the highest rates
of obesity,” she explains. Her research also dovetails
nicely with the work of the UMass Amherst–Springfield
Partnership, launched to expand university teaching,
research, and outreach to the city.
Alhassan will develop the programs with Peggy
Schwartz, dance. She is also collaborating with other
kinesiology faculty, including Barry Braun and Patty
Freedson, as well as with faculty in public health,
psychology, and at the UMass Medical School. She is
using dance as a physical activity because, she says,
“it transcends generations, especially in minority
populations, participants enjoy it, and they often don’t
realize they are being physically active.”

The study will follow 75 girls over 12 weeks. Twentyfive will dance with their mothers, 25 will dance without
their mothers, and 25 will not dance at all. Those who
dance will undergo physical exams and complete
surveys at intervals to determine if they are still active
after the class ends, if there has been an impact on the
mother-daughter bond, and if it has had an effect on
their self–esteem and performance in school. If the dance
intervention is indeed effective, Alhassan will then study
how it affects activity and health over a two-year span.
Ideally, the long-term effects of Alhassan’s study will
be the development of public health physical activity
programs that incorporate families. In the short term, she
has structured her study to ensure that all of the families
involved benefit equally, no matter which group they
fall into. All of the girls will receive homework, tutoring,
and mentoring in order to provide them with positive
role models, and the girls in the active control group will
take part in dance classes after the study is completed.
Above all, Alhassan’s priority is to have a positive impact
on Springfield families: “If we help one child, we help the
community.”

“Dance transcends generations,
participants enjoy it, and they
don’t often realize they are being
physically active.”
– Sofiya Alhassan, kinesiology

Family Movement to Tackle Obesity

The work of Sofiya Alhassan, kinesiology, aims dual weapons at childhood obesity
and diabetes: dance and family. And while her efforts may impact all families in the
long term, it will have an immediate effect on families in Springfield, Massachusetts,
as well as on the university’s efforts to increase its collaboration with the city.
Alhassan explores how community- and family-based physical activity programs
may be sustainable ways to reduce obesity and type 2 diabetes in ethnic minority
children. According to the Centers for Disease Control and Prevention, African
Americans are 77 percent more likely to be diagnosed with diabetes than whites,
and type 2 diabetes is becoming a concern among ethnic minority children. Among
children, contributing factors may include obesity and physical inactivity.
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The Center for Soft Materials Immunology
leadership team includes (clockwise from
top left) Gregory Tew, Barbara Osborne,
Samuel Black, and Maria Santore.

FUTURE
in Medicine

Google the phrase “soft materials immunology” and
you’re likely to come up short of a match. It’s a life
sciences field so new that the three words aren’t yet
commonly combined. But this marriage of polymer
science and immunology holds great promise for
developing new ways to treat and prevent disease and,
according to Gregory Tew, polymer science, the greatest
concentration of intellectual power in soft materials
immunology (SMI) is right here at UMass Amherst.
“Imagine being able to program your immune system
to treat cancer or eliminate autoimmune diseases
without the use of drugs or therapies that destroy
healthy cells,” says Tew. Through combining the work of
polymer scientists in soft materials with immunologists’
knowledge of immune cells, biologically compatible
synthetic materials can be developed that allow the
body’s own cellular mechanisms and pathways to be
used to naturally manipulate immune response for a
specific, targeted purpose.
Soft materials immunology is growing in importance,
says Tew, as the two fields have made significant
scientific progress recently. Immunologist have identified
many of the receptors, regulatory proteins, and signaling
components that mediate communication among cells
of the immune system, but few practical therapies
have been developed to exploit this vast resource of
knowledge. What has held back progress is finding
successful methods for manipulating these pathways.
“As biological scientists we know how immune cells
work, but we don’t know how to access the immune cells

and deliver desired payloads to them,” says Barbara
Osborne, veterinary and animal sciences, whose work
on infectious disease forms part of the foundation for
the campus’s soft materials immunology center. “That’s
where the polymer scientists can help,” she adds.
In the past, the materials developed for cell entry
weren’t very effective at navigating biopathways,
says Tew, and the chance for things to go wrong was
significant. Tew’s group has developed a game-changer,
a biofriendly polymer material that mimics natural viral
sequences for cell entry and delivery. Unlike a
virus that delivers a disease-causing
payload, such as HIV, these new
materials will deliver helpful
payloads to the cells—proteins
and substances that control
the immune system in
advantageous ways, such
as turning it up to naturally
fight cancer or turning it
down in the case of autoimmune diseases in which the
body’s immune response is in
overdrive. “Our polymer materials
are allowing immunologists to study
the immune system and its
Targeted delivery of substances
that inhibit extracellular matrix
role in preventing and treating
degradation as seen in these hoof
disease in new and exciting
laminae could help prevent joint
ways,” says Tew. “Look around
disease in animals and humans.
the globe and you’ll find UMass
Amherst is one of very few institutions
conducting this work,” he adds.
The campus received seed funding through the
UMass President’s Office Science and Technology Fund
to further this work and to strengthen collaborations with
both the UMass Medical School and the Pioneer Valley
Life Sciences Institute. “We are working with faculty
in infectious disease at UMass Worcester through the
UMass Center for Clinical and Translational Sciences
or CCTS,” says Tew. The UMass CCTS, which is part of
a national consortium of centers, helps faculty across
the UMass system to work together more productively
and to enhance the public’s health by moving laboratory
discoveries into treatments for patients.

“Controlling the immune system
is the future of medicine. We
are interested in being the
world leader in soft materials
immunology.”
–Gregory Tew, polymer science

Center for Soft Materials Immunology
Investigates New Therapies to Combat Disease
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SLEEP
ON IT
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Research by psychologist Rebecca Spencer
(left) suggests that the benefit of sleep on
decision making arises from enhancement
of underlying emotions during sleep.

Research Confirms Decisions are Better
Made after a Good Night’s Sleep
Next time you are shopping online for, say, a new
expensive camera, you should read over the product
descriptions and customer feedback, think about
your choices some, and go to bed. When it comes to
important decisions your mom was right; you should
take the time to sleep on it. “While you sleep, your brain
elaborates on the different uses you might have for
that camera,” says Rebecca Spencer, psychology, and
director of the Cognition and Action Lab, “but in a more
comprehensive way than when you are alert sitting on
the couch.”
Spencer and others have studied sleep’s effect on
memory, but her newest work illustrates that sleep also
facilitates and enhances complex cognitive skills, such
as decision making. “We have looked at healthy young
adults and see that when you learn something about
a choice set and then sleep,” says Spencer, “you make
better decisions regarding that material than if you didn’t
sleep.” This role of sleep in everyday life hasn’t been well
characterized by science until now, Spencer adds.
She and post-doctoral fellow Ed Pace-Schott suggest
that the benefit of sleep on decision making arises from
enhancement of underlying emotions during sleep. ”Our
gut instinct, that is often hard to tap, comes out. This
may depend on rapid-eye-movement (REM) sleep, which
is the creative period of our sleep cycle,” Spencer notes.
In the study, participants were briefly exposed to the
Iowa Gambling Test, a widely accepted game of decision
making, particularly noted for capturing financial

decision making. Participants select from four decks of
cards, two of which yield overall financial gains and two
yield losses. The decision being tested is an example
of low-level emotional processing: which deck should I
choose from? Just as in making a purchase, the goal is to
make financially optimal decisions.
The 18- to 23-year-old participants introduced to the
game in the evening and tested 12 hours later, after a
normal night’s sleep, were able to more quickly develop
a rewarding decision-making strategy than those who
learned in the morning and were tested the same day,
without sleep. “It is not because you are tired or sleepdeprived at the end of the day either,” says Pace-Schott.
“Time-of-day effects on alertness don’t fully account for
the better performance for the group who slept.”
“When you are sleeping, you are actually revisiting a
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lot of information in your brain,” Spencer adds. Dreams
reflect heightened activation of the day’s memories, but
you also reactivate all the things you know about features
in those memories. The findings have implications for
learning as well. “This seems really useful for college
students to know,” says Spencer. “Not only is your
memory for the organic chemistry lecture reactivated
during sleep, but you can integrate information across
lectures and reading.” In theory, this should result in
better decisions when answering exam questions.
The result of the most recent testing is just one piece
of the puzzle that Spencer’s team is looking at. They are
also asking what happens to this sleep processing in
older adults. As a Family Research Scholar in the UMass
Amherst Center for Research on Families, Spencer has
sought to extend her research across the lifespan.

With funding from the National Institute on Aging,
she has begun to develop a new understanding of
inevitable sleep conditions, some of them undesirable,
that await us as we age. For example, we sleep fewer
hours and have more restless sleep. Spencer and her
team have shown that sleep and cognitive decline in
aging may go hand in hand. Could elderly individuals
make better decisions, regarding their health and their
finances, if their sleep were improved?
Farther out, Spencer will look at children and
people with Parkinson’s disease and Attention Deficit
Hyperactivity Disorder. Ultimately, her work should open
up studies that can lead to new models of sleep behavior
and different sleep drugs, impacting every home. Spencer
reminds us that sleep is a family issue: for parents, for the
elderly, for caregivers, for children.
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history, memorials, and museums shape our memory of
the Holocaust and other genocides. Curtis is a doctoral
student in comparative literature specializing in literature
and film related to the Holocaust and Jewish history.
The institute began to take shape when the Jewish
Federation of Western Massachusetts approached Curtis
to find a home for their exhibition on the Holocaust,
A Reason to Remember. The exhibition traces the
experiences of Jewish families from the village of Roth,
Germany, most of whom perished in the Holocaust. With
this donation and substantial financial support from local
donors and UMass alumni, the institute was created.
“The primary rubrics of the institute are history,
memory, and education,” Young says. It is a center for
faculty doing research in various areas, including the
sixteen affiliated faculty on the academic advisory

A Reason to
Remember

The Institute for Holocaust, Genocide, and Memory Studies
The Pioneer Valley has long been home to diverse resources for the study of the
Holocaust and other genocides, but until now not in a centralized location. With
this year’s opening of the Institute for Holocaust, Genocide, and Memory Studies
(IHGMS), UMass Amherst is able to offer scholars from around the world a space for
research, collaboration, and education on the Holocaust as well as on the memory and
representation of this and other acts of genocide.
The institute sits on the north edge of campus, in a house purchased by a local
donor. The building serves as an office, study center, library, and guest house for visiting
scholars, and includes space for exhibitions, lectures, and teaching.
The institute is the brainchild of director James E. Young, English and Judaic and
Near Eastern Studies, and assistant director Lara Curtis. An internationally renowned
scholar of Holocaust and memory studies, Young focuses on how literature, film,
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Outreach to the wider community is key
to the institute’s mission. Researchers
will work closely with faculty in the
School of Education to create a state
Holocaust curriculum for middle and
high school students.
board. Students attend classes at the institute and use
the library for research and study. The institute provides
experience for interns from public history and other
programs in mounting an exhibition, planning events,
and leading tours and educational programs. IHGMS
will also work closely with the UMass Amherst School
of Education to create a state Holocaust curriculum for
middle and high school students.
Outreach to the wider community is key to the
institute’s mission. Trained docents, including local
Holocaust survivors, lead programs with school and
synagogue groups, and a traveling version of A Reason
to Remember serves as an ambassador for the institute.
Public events, lectures, and film screenings are regular
features, and in September the institute co-hosted the
public history program’s 25th anniversary conference.
This fall, IHGMS and the Five Colleges co-sponsored
“War, Dictatorship, and Memory: An International
Symposium on Spain,” addressing the legacy of Spanish
dictator Francisco Franco’s military regime. They also
plan to host traveling exhibitions, including a Holocaust
exhibit from the Bulgarian Embassy and one from the
Haiti Holocaust Project, created by Holocaust refugees
who found shelter in Haiti.

James E. Young

Young and Curtis are also expanding the institute’s
exhibitions to include a new section illustrating recent
genocides in countries such as Darfur, Rwanda, and
Bosnia. These will explore the events through specific
thematic lenses—the experience of women, the role
of rescuers who resisted violence, and the work of the
Committee on Conscience, a genocide watchdog group
based at the U.S. Holocaust Museum. “We want to take
what we have learned from Holocaust and memory
studies and apply them to the next genocides,” Young
explains. “We will examine how these genocides are
studied and remembered, and how that memory will
make possible new policy decisions by our own and other
governments.”
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SCHOOLING
SUCCESS
UMass Researchers Exercise the Power of Students’ Potential for Educational Outcomes

John Carey, director of the UMass Amherst Center
for School Counseling Outcome Research

After decades of research and millions of dollars spent
on improving student test scores and classroom teaching,
results are beginning to plateau. Improvements in student
test scores are slowing dramatically—a phenomenon
observed in schools across the country.
John Carey, director of the UMass Amherst Center for
School Counseling Outcome Research (CSCOR) believes a
fundamental refocus of our research attention to students’
learning behavior—plus a focus on the instructors—will
exercise the power of students’ potential for better results.
Educational programming experts have devoted much
time and effort to improving content—for math skills and
reading comprehension—by fiddling with curriculum and
new models of instruction, but they often leave out the
biggest piece of the equation: the learner. How does the
learner behave? “Wouldn’t it be better,” Carey asks, “if
students had the organizational skills to keep themselves
motivated—or if they weren’t that they could get
themselves motivated?”
CSCOR, in collaboration with Florida Atlantic
University (FAU), has received a highly selective, fouryear, $2.7 million federal grant from the Institute of
Educational Sciences, the research arm of the U.S.
Department of Education, to fund the study. The research
will determine the particular variables of effectiveness to
a popular and successful educational “intervention,” as
education psychologists refer to it. The Student Success
Skills (SSS) program, developed at FAU, is designed to
teach students fundamental learning, social, and selfmanagement skills.
SSS is an inexpensive, 15-week program that can be
introduced to students by school counselors and teachers.
It is widely used in elementary, middle, and high schools
across the country, as well as in American schools in 13
countries in Central and South America. Four significant
studies have supported the efficacy of the SSS program in
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impacting academic outcomes for students who participate in the intervention, including sizable demonstrated
increases in math and reading achievement. The funding
will be used to conduct a controlled trial of the intervention at an unprecedented scale.
Although its success is evident, it remains unclear
which variables are generating the more proficient
students. “CSCOR is central to the project because we’re
a national research center,” says Carey. “What makes
us special is our capacity to perform research design,
instrument development, and data analysis.” CSCOR
will be able to pinpoint the variables that make the SSS

“If you can use self-directional
capabilities, cooperative skills, and
self-motivation to learn math, you
can use them to learn anything.”
–John Carey, Center for School
Counseling Outcome Research

program work, which, at present, could be any number of
reasons. The most improved students may have better
classroom social skills, more disciplined study habits, or
better cognitive and self-direction skills, or, likely, some
combination of these factors.
For the first year, the research team will be collecting
baseline data and training people to implement the
program. In the second year, the intervention will roll out
to approximately 3,000 fifth grade students in 30 Florida
schools—a scale proportional to drug-effectiveness
testing, given the large numbers and the tight control
factors. A lot of data analysis will follow, with Craig
Wells, educational policy, research and administration,
and Aline Sayer, psychology, joining the team to perform
a specialized type of data analysis.
“The challenge with this kind of study is not only
that our subjects are individuals,” says Carey, “but they
are also nested within classrooms, and within schools,
and within districts—which all have influences.” Without
the advanced statistical analysis to help measure these
nesting effects, the results would not be as reliable.
The struggle to study personal and social cognitive
behavior of learning individuals is what makes the work

they’re doing so gratifying, Carey adds. The research
could have life-long impact on students’ lives. “If you can
use self-directional capabilities, cooperative skills, selfmotivation to learn math,” he says, “you can use them to
learn anything during the course of your life.”
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Tara Mahendrarajah

G O L D WATER
SCHOLARS

Commonwealth Honors College Students Secure Support for Research
Two Commonwealth Honors College students have
been awarded prestigious Goldwater Scholarships. Tara
Mahendrarajah, of Framingham, a junior microbiology
major, and Matthew Stevens, of Germantown, Md., a
junior chemistry major, are among 275 sophomores and
juniors nationwide to receive the scholarship for the 201112 academic year.
Goldwater Scholars are selected on the basis of
academic merit. The one- and two-year scholarships
cover the cost of tuition, fees, books, room and board up
to $7,500 per year.
Since 2009, Mahendrarajah has been working
with microbiology professor Jeffrey Blanchard and his
research group to learn anaerobic techniques, High
Performance Liquid Chromatography methods for
analyzing products, and electron microscopy to examine

microbes that can synthesize ethanol. Her research
contributes to a broader understanding of biofuel
production and carbon cycling, which could lead to
new technologies to increase renewable resources and
diminish the environmental impact that results from the
generation of current biofuels.
She was also recently selected to the College of
Natural Sciences Leadership Committee, and previously
served as a member and ambassador of the Biology
Talent Advancement Program.
Mahendrarajah plans to go to graduate school to earn
a Ph.D. in microbiology and biochemistry. She wants to
continue her research on environmental microbiology,
with emphasis on clean energy alternatives. “I plan to
conduct research to contribute to the development
of cost-efficient renewable energy sources,” said

24

Matthew Stevens

Mahendrarajah. “I hope to work for the Department of
Energy, supervising a research laboratory in combination
with teaching at the university level.”
Stevens has been involved with research since
his freshman year in 2008. Conducting independent
research for James Chambers, chemistry, Stevens
initially focused on design and synthesis of novel
photo removable protective cages of neurologically
active compounds. In his current research, he uses
computational pharmacophore modeling to design drugs
that may improve cognitive function in those who suffer
from Alzheimer’s disease.
Last summer, Stevens conducted research as an
American Chemical Society intern in science and
engineering at Humboldt University of Berlin. ”For
three months I designed, synthesized, and tested novel
photo switchable N-heterocyclic carbenes, which are
thermodynamically stable carbenes whose reactivity can
be switched on and off using different wavelengths of
light,” he explains.
After his undergraduate studies, Stevens intends to
earn a Ph.D. in chemistry with a concentration in organic
synthesis. Ultimately, he plans to teach at the university
level while leading a research group of his own.
”I see in Matthew Stevens a bright, brilliant synthetic
organic chemist who will tackle the synthesis of important
molecules for drug discovery,” says Dhandapani
Venkataraman, associate professor of chemistry.

The campus submitted four student applications
for the Goldwater Scholarships, according to Susan
Whitbourne, professor of psychology and director of
the Office of National Scholarship Advisement. Each
nominee was required to submit an application, an
essay describing academic and career plans, a research
proposal, and three letters of reference. Selection by
the Barry M. Goldwater Scholarship and Excellence in
Education Foundation was based on the application
materials.
Whitbourne says, “I am delighted that Tara and
Matt were recognized for their outstanding research
accomplishments. The awarding of two Goldwater
Scholarships is testimony to the excellent opportunities
our campus offers to undergraduates.”

The Goldwater Scholarship honors
Senator Barry M. Goldwater and is the
premier undergraduate award designed
to foster and encourage outstanding
students to pursue careers in the
fields of mathematics, the natural
sciences, and engineering.
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FY 2011: Distribution of Awarded Dollars by Sponsor Category

$140,734,797

Fiscal Year 2011 Sponsored Research
Proposals Submitted:
Proposal Dollars:
Awards:
Award Dollars:
Research Expenditures:

Commonwealth
of MA

1,233
$582.9 million
1,094
$140.7 million
$138.6 million

Industry

1% Other State &
Local Govts.

BIOCHEMISTRY & MOLECULAR BIOLOGY
Susan Cumberledge
(deceased)

7%

USP 7,947,651

“Secreted Frizzled Related Protein, SFRP,
Fragments and Methods of Use Thereof”

Louis A. Carpino
(Emeritus)

USP 7,812,158

“New Coupling Agents for Peptide”

Richard W. Vachet

USP 7,772,549

“Parallel Tandem Mass Spectrometry”

USP 7,846,642

“Direct Incident Beam Lithography for
Patterning Nanoparticles, and the Articles
Formed Thereby”

11%

Access the campus’s full
sponsored activities report at:

CHEMISTRY, PHYSICS

72%

www.umass.edu/research

Federal

Vincent M. Rotello,
Mark Tuominen

MECHANICAL & INDUSTRIAL ENGINEERING

FY 2002-2011: Three Year Rolling Average of
Proposals and Awards

02 - 04

FY 2011: Distribution of Award Dollars from Federal Agencies

$100,707,009
1% DOC

2% DOI
2% NASA

102

2% OTHER

04 - 06

USDA

112

8%
38%

9%

DOE

120

07 - 09

Fiscal Year Period

“Porous Calcium Phosphate Networks for
Synthetic Bone Material”

Sundar Krishnamurty

USP 7,798,527

“Over the Shoulder Portable Seatbelt”

USP 7,943,363

“Methods and Compositions for
Improving the Production of Ethanol in
Microorganisms”

Om Parkash

USP 7,816,579

“Metal Resistant Plants, Methods of
Manufacture, and Methods of Use
Thereof”

Om Parkash PSIS

USP 7,951,992

“Metal Resistance Plant Genes, Metal
Resistant Plants and Methods of
Manufacture Thereof”

POLYMER SCIENCE & ENGINEERING
Alfred J. Crosby

128

USP 7,858,156

“Surface Buckling Method and Articles
Formed Thereby”

FY 2011: Distribution of Award Dollars Accepted
from the Private Sector

Todd S. Emrick

USP 7,750,103

“Amphiphilic Polymer Capsules and
Related Methods of Interfacial Assembly”

$29,632,514

Todd S. Emrick

USP 7,851,543

“Cyclooctene Monomers and Polymers
and Water Purification Articles and
Methods Utilizing Them”

Todd S. Emrick, E.
Bryan Coughlin,
Richard Farris
(deceased)

USP 7,863,400

“Deoxybenzoin-based anti-flammable
polyphosphonate and poly(arylatephosphonate) copolymer compounds,
compositions and related methods of use”

Todd S. Emrick

USP 7,897,797

“Cyclooctene Monomers”

Todd S. Emrick

USP 7,960,555

“PEG-Substituted Pyridine Ligands and
Related Water-Soluble Catalysts”

Kenneth R. Carter

USP 7,947,801

“Polyfluorene Method”

Maria M. Santore

USP 7,752,931

“Nanopatterned Surfaces and Related
Methods for Selective Adhesion, Sensing
and Separation”

135

148

Other Sponsors

1% Health Agencies

6%
7%

09 - 11

USP 7,758,896

20%

USAID

Institutes &
Associations
08 - 10*

Robert W. Hyers

NSF

DHHS
06 - 08

“Low Pressure Impact Separator for
Separation, Classification, and Collection of
Ultra-Fine Particles”

PLANT, SOIL & INSECT SCIENCES

10%
05 - 07

USP 7,951,217

Jeffery Blanchard,
Susan Leschine

5%

108

Thomas Blake,
Karl Jakus

MICROBIOLOGY

3% SBA
DOD

03 - 05

149

Foundations

13%

Millions

Other Colleges
& Universities

Campus research expenditures as reported by the UMass
Amherst Office of Financial and Cost Analysis

27%

46%
Industry

* Includes ARRA (stimulus) funds 2010

26

42
29
18
8

Invention Disclosures received
Patent Applications filed
Patents issued
License Agreements executed

CHEMISTRY

10%
Non-Profit
(Private)

TECHNOLOGY TRANSFER

PATENTS Issued FY 2011
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LICENSING/BUSINESS NEWS
SciDose, LLC Licenses Therapeutic
Delivery Technologies
Two synthetic polymer-based therapeutic delivery
technologies developed by UMass Amherst polymer
scientists led by Professor Todd Emrick were
licensed to SciDose LLC, a drug delivery company
headquartered in Amherst, Mass., with operations
worldwide. These technologies enable cancer cellspecific delivery of chemotherapeutic agents and
regulated drug release, as well as improvements
in drug loading and solubility. One of the licensed
technologies was developed under a SciDose-funded
sponsored research program on the synthesis and
characterization of a novel class of water-soluble
polymers for targeted delivery of small-molecule
cancer drugs. The program is related to a platform
drug delivery technology developed by Professor
Emrick and previously licensed to SciDose.
ACT Announces Stargardt Clinical Trial
UMass Amherst licensee Advanced Cell Technology, a
company operating in the field of regenerative medicine,
announced the enrollment of the first patients in its
two Phase 1/2 clinical trials for Stargardt’s Macular
Dystrophy and Dry Age-Related Macular Degeneration.
The patients were enrolled at the Jules Stein Eye Institute
in Los Angeles.
Therapeutic Systems Launches Vayu Vest
Therapeutic Systems of Amherst, Mass., moved closer
this year to its goal of providing the first evidence-based,
insurance-reimbursed, medical device for people with
autism. The company announced the launch of its first
product, the “Vayu” vest in May 2011. The vest is the
first product on the market that applies deep pressure
therapy using air bladder technology. Charter 21, an
Amherst-based communications and marketing firm,
helped develop a branding strategy and new website
for the product (www.vayuvest.com). Additionally,
Therapeutic Systems launched a successful Customer
Preference Testing program for the device at the River
Street School in Windsor, Conn., in early 2011, and the
company was one of the winning start-ups in Mass
Challenge, an annual $1M global startup competition and
accelerator program designed to catalyze the launch and
success of high-growth, high-impact new businesses.

UMASS AMHERST RESEARCH IS WHAT’S NEXT
FACULTY RECOGNITONS
American Academy of Nursing Fellows
Cynthia Jacelon, Nursing
Donna Zucker, Nursing

Institute of Electrical and Electronics Engineers Fellow
Lixin Gao, Electrical and Computer Engineering
Wayne P. Burleson, Electrical and Computer Engineering

American Alliance for Health, Physical Education,
Recreation and Dance, 2011 R. Tait McKenzie Award
Patricia Griffin, Professor Emerita, Education

Institute of Electrical and Electronics Engineers
INFOCOM Achievement Award
Donald Towsley, Computer Science

American Association for the Advancement
of Science (AAAS) Fellow
Sankaran “Thai” Thayumanavan, Chemistry

Institute of Food Technologists’ Research
and Development Award
Micha Peleg, Food Science

American Chemical Society Fellow
Maria Santore, Polymer Science and Engineering

International CCN Society ICCNS - Springer Award
Edward Calabrese, Public Health

American Chemical Society Langmuir Lectureship Award
Vincent M. Rotello, Chemistry

International Society of Arboriculture’s Early Career
Scientist Award
Brian Kane, Environmental Conservation

American Educational Research Association Fellow
Sonia Nieto, Teacher Education and Curriculum Studies

Kappa Delta Pi Laureate
Sonia Nieto, School of Education

American Educational Research Association
Robert L. Linn Award
Ronald Hambleton, Educational Policy, Research
and Administration

Marcel Lonsin Research Prize
David J. McClements, Food Science
McGill University 2010 Cundill Prize in History
– Recognition of Excellence
Marla Miller, History

American Educational Research Association’s Statistics
Institute for Faculty
Lisa A. Keller, Educational Policy, Research and Administration
Jennifer Randall, Educational Policy, Research and Administration

Michael W. Huber Fellowship
Fidan Ana Kurtulus, Economics

American Oil Chemist Society’s Stephen Chang Award
David J. McClements, Food Science

National Science Foundation CAREER Award
Craig Albertson, Biology
Igor Babaev, Physics
Erin Baker, Mechanical and Industrial Engineering
Casey Brown, Civil and Environmental Engineering
Laura Cadonati, Physics
Kevin Fu, Computer Science

American Society of Civil Engineers
Lester Gaynor Award
David Reckhow, Civil and Environmental Engineering
American Society of Plant Biologists Charles Reid Barnes
Life Membership Award
Peter Hepler, Biology

Northeastern Educational Research Association, 2010 Thomas
F. Donlon Memorial Award for Distinguished Mentoring
Stephen Sireci, Educational Policy, Research and Administration

Camille Dreyfuss Teacher-Scholar Award
George Huber, Chemical Engineering

Presidential Early Career Award for Scientists
and Engineers (PECASE)
Magdalena Bezanilla, Biology
Ryan Hayward, Polymer Science and Engineering

Chevalier dans l’Ordre des Palmes Académiques
Julie Hayes, Languages, Literatures, and Cultures
Chinese Academy of Sciences and the Committee
on Space Jeoujang Jaw Award
Calvin T. Swift, Electrical and Computer Engineering

SIGMETRICS Test of Time Award, 2011
Lixin Gao, Electrical and Computer Engineering

Cottrell Scholar
Jennifer L. Ross, Physics

United States Artists Fellow
Martin Espada, English

Institute for Electrical and Electronics Engineers
Brunetti Award
Massimo Fischetti, Electrical and Computer Engineering

U.S. Department of Energy Early Career Award
in Basic Energy Sciences
Paul J. Dauenhauer, Chemical Engineering

Institute of Electrical and Electronics Engineers
Edward E. Altshuler Prize Paper Award
Do-Hoon Kwon, Electrical and Computer Engineering

U.S. Navy Young Investigator Award
Alejandro Briseno, Polymer Science and Engineering
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FACULTY BOOKSHELF

MAURIANNE ADAMS (Student Development) et al., (Editors):
Readings for Diversity and Social Justice, 2nd edition. (New York:
Routledge).
ROBERTO ALEJANDRO (Political Science): Nietzsche and the
Drama of Historiobiography. (Notre Dame Press).
CHRIS BACHELDER (English): Abbott Awaits. (Louisiana State
University Press).
WHITNEY BATTLE-BAPTISTE (Anthropology): Black Feminist
Archaeology. (Left Coast Press).
ERIC BERKOWITZ (Marketing): Essentials of Health Care
Marketing. (Jones and Bartlett).
RAYMOND S. BRADLEY (Geosciences): Global Warming and
Political Intimidation: How Politicians Cracked Down on Scientists
as the Earth Heated Up. (University of Massachusetts Press).
BRENDA K. BUSHOUSE (Political Science): Universal Preschool:
Policy Change, Stability, and the Pew Charitable Trusts. State
University of New York Press. Winner of the Virginia A.
Hodgkinson Book Prize for 2011.
RICHARD ELLIS (Mathematics and Statistics): Blinding Pain,
Simple Truth: Changing Your Life Through Buddhist Meditation.
(Rainbow Books).
JULIUS GYULA FABOS (Landscape Architecture and Regional
Planning, Emeritus): Son of a Kulák: How a Hungarian Farm Boy
Survived World War II and Escaped Stalinist Oppression for a New
Life in America. (iUniverse).
CLAIRE E. HAMILTON (Teacher Education and Curriculum
Studies) and Paula J. Schwanenflugel: PAVEd for Success—
Building Vocabulary and Language Development in Young
Learners. (Paul H. Brookes Publishing Company).
MILIANN KANG (Women, Gender, Sexuality Studies): The
Managed Hand: Race, Gender and the Body in Beauty Service
Work. (University of California Press). Winner of the 2011
Oliver Cromwell Cox Award from the American Sociological
Association Section on Racial and Ethnic Minorities.
SANDIP KUNDU and ASWIN SREEDHAR (Electrical and
Computer Engineering): Nanoscale CMOS VLSI Circuits: Design
for Manufacturability. (McGraw Hill).

REED MANGELS (Nutrition): The Dietitian’s Guide to Vegetarian
Diets: Issues and Applications, 3rd edition. (Jones and Bartlett).
LISA MASTERALEXIS (Sport Management): Principles and
Practice of Sports Management. (Jones and Bartlett).
KEVIN NUGENT (Teacher Education and Curriculum Studies):
Your Baby is Speaking to You – A Visual Guide to the Amazing
Behaviors of Your Newborn and Growing Baby. (Houghton Mifflin
Harcourt).
MAX PAGE (Architecture) and Timothy Mennel, (Editors):
Reconsidering Jane Jacobs. (APA Planners Press).
MARIOS PHILIPPIDES (Classics) and Walter Hanak: The Siege
and Fall of Constantinople in 1453: Historiography, Topography,
and Military Studies. (Ashgate Publishing Limited).
JORDANA ROSENBERG (English): Critical Enthusiasm: Capital
Accumulation and the Transformation of Religious Passion.
(Oxford University Press).
GRETCHEN ROSSMAN (Educational Policy, Research and
Administration) with Catherine Marshall: Designing Qualitative
Research, 5th edition. (Sage Publications, Inc.).
PEGGY SCHWARTZ (Dance) and MURRAY SCHWARTZ: The
Dance Claimed Me: A Biography of Pearl Primus. (Yale University
Press).
LINDA R. TROPP (Psychology) and Thomas F. Pettigrew: When
Groups Meet: The Dynamics of Intergroup Contact. (New York:
Psychology Press).
MARIA TYMOCZKO (Languages, Literatures, and Cultures):
Translation, Resistance, Activism. (University of Massachusetts
Press).
TILMAN WOLF (Electrical and Computer Engineering):
with Dimitrios N. Serpanos: Architecture of Network Systems.
(Morgan Kaufmann).
ADAM ZUCKER (English): The Places of Wit in Early Modern
English Comedy. (Cambridge University Press).
Images shown: Featured Books from the University of
Massachusetts Press: umass.edu/umpress.
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