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$12 MILLION GRANT
Functional magnetic
resonance imaging
shows the areas of the
brain that participate
in language.

In 2013 the National Institutes of Health established a
center at Northwestern devoted to research on aphasia,
a devastating language disorder. Cynthia Thompson,
communication sciences and disorders, is principal
investigator of the multi-institutional grant and
Todd Parrish is director of the neuroimaging and
data analysis core.

Parrish and colleagues at
Northwestern have developed
a three-day workshop on
Advanced Neuroimaging
Methods that they will bring
to Australia in February.

The research focus of Todd Parrish, radiology, has been on the development and
application of magnetic resonance imaging methods and data analysis techniques
to investigate brain physiology, structure, and function. In particular, he investigates
stroke and brain plasticity in an effort to develop biomarkers that predict how
patients will recover.
Photo by Veronica Hinojosa
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The colored areas on a scanned brain
represent active locations during a language
task where individuals must decide if
two words are synonyms. The 3D data has
provided researchers with a more in-depth
look at the extent of the language network.

Todd B. Parrish, PhD
Professor of Radiology

Todd Parrish is collaborating with Lei Wang, psychiatry and behavioral sciences, to develop the Northwestern
University Neuroimaging Data Archive.
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EDITOR'S NOTE: Speak, Memory
In a letter to Edmund Wilson in 1947, Vladimir Nabokov offered a glimpse of what
he called a new kind of autobiography, one that would provide a “scientific attempt
to unravel and trace back all the tangled threads of one’s personality.” The impressionistic
masterpiece that resulted — Speak, Memory — exploits language’s ability to recall the
past in light of the present.
And yet how accurate is the author — Nabokov or any of us — in conjuring our
experiences, these recollections that shape our identity and aspirations? There is
something mysterious and slippery about memory. We try to pin down last night’s
dream and the images evaporate in the sunlight, leaving a fleeting emotional residue
that also fades before breakfast.
In this edition of Northwestern Research Magazine (formerly CenterPiece), we highlight
some of the ways that our faculty members explore memory. They do so from various
angles: biological, cultural, institutional, and aesthetic. For example, we visit the “brain
bank” in Chicago to learn how Northwestern scientists in the Cognitive Neurology and
Alzheimer’s Disease Center are using cross-disciplinary collaboration and cutting-edge
tools to advance medical breakthroughs in the battle against dementia and related
disorders (p. 12). We also
see how Northwestern
scholars are remembering
and reclaiming minority
voices that for too long
have been marginalized,
largely omitted from
history (p. 22). The
complex relationship
among technology,
memory, learning, and civic
engagement is another
area where our faculty
experts produce important
new insights (p. 44).
General plan of Charles
Babbage’s proposed
“analytical engine,”
an early precursor to
the modern computer,
1840. The device was
to be programmed
using punch cards and
it featured a memory
“store” to hold numbers
and results during
processing.
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A word about this magazine’s new name and look. In our desire to convey more broadly
the rich diversity of discovery across Northwestern, we have shifted our editorial
scope. While CenterPiece was mostly dedicated to the exciting advances of our
University research centers — now numbering 46 — Northwestern Research will
highlight those centers as well as other scholarship that distinguishes Northwestern
as a preeminent global research institution. In addition, the magazine’s new design
aligns with the University’s new branding initiative, which showcases the vibrant
collaborative spirit that makes Northwestern such a high-impact knowledge hub.
We hope you enjoy this trip down memory lane. We also invite your ideas
and engagement at: research.northwestern.edu/pubs/magazine

RESEARCH NEWS
TRUST SHOWN TO
INCREASE WITH AGE
New research by Claudia Haase, human development
and social policy, reveals a bright side to getting older.

Photo by Steven Gross

Hollywood has given moviegoers many classic portrayals

Jelena Radulovic, Dunbar Professor in Bipolar Disease

TRAUMATIC MEMORIES
PLAY HIDE AND SEEK

of grumpy old men. But Haase suggests that getting
older doesn’t necessarily make people cynical and
suspicious. Instead, trust tends to increase as people
age, a development that can be beneficial for well-being,
according to two new large-scale studies by researchers
at Northwestern and the University at Buffalo. The
studies, combined into one research paper, have been
published by Social Psychological and Personality Science.
“When we think of old age, we often think of decline and
loss,” says Haase. “But a growing body of research shows

Some stressful experiences — such as chronic childhood

that some things actually get better as we age. Our new

abuse — are so overwhelming and traumatic that the

findings show that trust increases as people get older

memories hide in the brain like a shadow.

and, moreover, that people who trust more are also more

At first, these unconscious memories may protect

likely to experience increases in happiness over time.”

a person from the emotional pain of recalling the
event. Eventually, though, the suppressed memories
can cause debilitating psychological problems.
A process known as state-dependent learning
may contribute to the formation of memories that

HIRE A SUPERSTAR OR
DUMP A TOXIC WORKER?

are inaccessible. Thus, memories formed in a particular

How much attention should companies give to

mood, arousal, or drug-induced state can best be

problem employees?

retrieved when the brain returns to that state.
A lot, according to a new working paper coauthored by
In a pioneering new study with mice, Northwestern

Dylan Minor, managerial economics and decision sciences.

Medicine scientists have discovered the mechanism
by which state-dependent learning renders stressful,

Minor studied “toxic workers,” those who engage in

fear-related memories consciously inaccessible.

illegal or unethical behaviors that might harm an
organization. The researchers found that these people

“The findings show there are multiple pathways to

produce lower-quality work, spread unethical behavior

storage of fear-inducing memories, and we identified

to colleagues, and diminish customer satisfaction.

an important one for fear-related memories,” says
principal investigator Jelena Radulovic, Dunbar Professor

The research results were startling. An elite superstar

in Bipolar Disease.

performer brings an extra $5,300 in value to a company
by doing more work than an average employee. But

“This could eventually lead to new treatments for

replacing a toxic worker with an average one produces

psychiatric-disorder patients who can only recover

an estimated $12,800 in cost savings over the same period.

through conscious access to their traumatic memories.”
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RESEARCHERS RECEIVE
NSF CAREER AWARDS

Yarrow Axford, Earth and planetary sciences, recently received the National Science
Foundation’s Faculty Early Career Development (CAREER) Award for her research to
reconstruct the climate history of Southern Greenland. Chemist Danna Freedman also
received a CAREER Award. She will use it to focus on creating and implementing design
principles to synthesize better qubits, the smallest unit of a quantum computer.

620

GENTNER AWARDED PRESTIGIOUS
COGNITIVE SCIENCE PRIZE

$

Dedre Gentner, Alice Gabrielle Twight Professor of
Psychology and a professor in the School of Education

MILLION

and Social Policy, is the 16th recipient of the David E.

Northwestern’s 2015

Rumelhart Prize.

record-breaking annual

Established 14 years ago, the Rumelhart Prize is
considered the most important award in cognitive
science. The honor is bestowed annually to an individual making a significant
contemporary contribution to the theoretical foundations of human cognition.
Gentner has influenced the field both through her prolific experimental work with
children and adults and with Structure-Mapping Theory, her general framework
of analogical reasoning.
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sponsored research total

RESEARCH NEWS
Photo by Roger Anderson

Exploring How Cells
Forge Flexible Bonds
Adhesive molecules make up the glue that connects
cells, allowing them to form tissues. In a recent study
published in the Journal of Cell Biology, Northwestern
scientists explained how these molecules create
junctions between cells (pictured) that are not only
tight but also extremely flexible.
“From a bioengineering standpoint, this is very interesting,”
says Sergey Troyanovsky, dermatology and cell and
molecular biology. “We investigated how junctions can
be mechanically strong and seal the cells so tightly that
no pathogens or allergens can go through them, while
at the same time remaining flexible enough to permit
cells to move within tissues.”

KALOGERA HONORED
FOR ASTROPHYSICS
Northwestern astrophysicist Vicky Kalogera,
Erastus O. Haven Professor of Physics and Astronomy
and director of the Center for Interdisciplinary Exploration
and Research in Astrophysics, has been awarded the Hans
A. Bethe Prize by the American Physical Society.
APS’s most prestigious astrophysics and nuclear
physics prize, the honor recognizes outstanding
research contributions in theory, experimentation,
or observation in astrophysics, nuclear physics,
nuclear astrophysics, or closely related fields.
Kalogera’s research focuses on the physics of compact
astrophysical objects: white dwarfs, neutron stars,
and black holes. She is particularly interested in binary
systems, where two stars orbit each other — studying
how such systems are born, evolve, and expire.

INCREASED ACTIVITY IN OLDER BRAINS MAY
SUGGEST NEW TREATMENTS FOR MEMORY LOSS
Examining activity in a little-studied part of the brain

Prior studies have extensively investigated CA1,

associated with memory, Northwestern Medicine scientists

a particular cell cluster within the hippocampus;

have discovered why neurons there become more active

but comparatively little attention has been paid

in old age — a pathbreaking finding that may suggest

to another hippocampus area, CA3.

a new target for future therapies to combat memory
loss in aging and Alzheimer’s disease.

The new study — led by J ohn Disterhoft, physiology,
and published in the Journal of Neuroscience — found

Researchers have long known that the hippocampus

surprising patterns of activity in the first-ever detailed

plays a critical role in forming and preserving memories.

recordings of CA3 pyramidal cells from aging rats.
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THE REAL COST OF
INAUTHENTICITY

WHY WE FORGET DREAMS
Some research suggests that the dreaming brain is
not conducive to storing memories; by contrast, upon

Our lives and careers are filled with examples of inauthentic

waking, the brain returns to a state in which memories

behavior. We feign interest in meetings or laugh at

of ongoing experiences are stored. “Thus, when one

a boss bad jokes to be positive team members, build

awakens, the contents of recent sleep cognition are

relationships, and accomplish shared goals. This is

available and can then be stored, with an appropriate

how we get along — and it is how some of us get ahead.

shift of attention to that information before it quickly

But according to Maryam Kouchaki, management and
organizations, our chronic phoniness comes at a cost.
In her latest research, published in Psychological Science,
Kouchaki — with Francesca Gino of Harvard and Adam
D. Galinsky of Columbia — shows that being inauthentic
actually makes us feel immoral.

10

$

MILLION

The amount of money a new fundraising initiative aims

fades,” says Ken Paller, psychology. “When a person has
a dream but does not
shift to the waking state
during it or shortly after
it, the dream cannot be
remembered because it
is not stored.”

700

The number of brains in Northwestern’s "brain bank."

to raise to endow Northwestern’s Cognitive Neurology and

Used for research by numerous faculty, they include

Alzheimer’s Disease Center. The endowment will also

donations from individuals with Alzheimer’s disease,

support new laboratory construction and an expansion

Parkinson’s disease, ALS, and other neurodegenerative

of the CNADC’s important work. To learn more about the

diseases. Eileen Bigio, Paul E. Steiner Professor of

research or to contribute, visit the CNADC website:

Pathology, is director of the brain bank, leader of the

brain.northwestern.edu.

neuropathology core, and a member of Northwestern’s
Cognitive Neurology and Alzheimer’s Disease Center
executive committee.

LINKING TRAUMATIC BRAIN
INJURY AND ALZHEIMER’S DISEASE
John Disterhoft and C. Savio Chan, both physiology, are
researching the effect of explosions on military service members,
the resulting brain inflammation, and their long-term risk
of developing Alzheimer’s disease. Disterhoft uses mouse
models to evaluate the behavior of normal mice versus those
with a genetic risk of developing Alzheimer’s. He has
observed that after a simulated blast, mice with Alzheimer’s
risk factors have difficulty remembering how to perform a learned task.
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JAPANESE ART INSPIRES
FABRICATION METHOD
A cut or tear in a material is typically a sign of
weakness. Now a multi-institutional research
team including Yonggang Huang, engineering, has
created complex 3-D micro- and nanostructures
out of silicon and other advanced-technology
materials using a new assembly method that
turns cuts to advantage.
The Kirigami method builds on the team’s “pop-up”
fabrication technique — going from a 2-D material
to 3-D in an instant, as in a children’s pop-up book
— as reported earlier this year in the journal Science.

MAJOR GIFT SUPPORTS
COMPUTER SCIENCE

ENGINEERS HELP KEEP
MARATHON RUNNING
More than 40,000 people participated in the 2015
Bank of America Chicago Marathon, running the
26.2-mile course in October. As they ran, marathon
organizers — with key assistance from a Northwestern
research team — used big data to supply a comprehensive
picture of the race as it unfolded.
Logistics expert Karen Smilowitz, Charles Deering
McCormick Professor, and a team of engineering
students custom designed a new data visualization
system to provide a better computer simulation of

Dennis H. Chookaszian, former chairman and CEO of
CNA Insurance Companies and a Northwestern alumnus,
and his wife, Karen, recently made a $6.5 million gift
commitment to establish the Chookaszian Family Program
in Computer Science, the first of its kind at the University.

this year’s race. Using data from the past seven
Chicago Marathons and from runners on this year’s
course, the system could forecast where large
concentrations of participants would be 20 minutes
later. These insights helped race officials, emergency
personnel, and other agencies plan accordingly.
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Tissue samples such as this, in the Cognitive Neurology and Alzheimer’s Disease
Center, help Northwestern scientists explore how the brain works. These insights
can lead to breakthrough treatments for a variety of disorders. Photo by Steven Gross

GRAY M
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MATTERS
Interdisciplinary scholarship puts Northwestern
researchers at the forefront of cognitive science.
It’s amzanig to cosndier waht the hmuan brain is capbale of.
Reading, for example, relies on the unconscious memory of a skill often learned in
childhood. Because the experience is so engrained, even jumbled letters are decoded
years later without much thought.
And yet the brain is also responsible if we forget mom’s birthday, the Pythagorean
theorem, or how to change a tire.
Memory depends on both acquiring and retrieving information. On a cellular basis, this
relates to the strength of connections between neurons; but what makes some memories
strong and others fade away?
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or information into a computer,”
says Ken Paller, psychology,
whose research is advancing our
understanding of cognitive function.
“In between acquisition and retrieval,

Photo by Roger Anderson

“It’s not like putting money into a bank

a process called consolidation is

The hippocampus, part of the

vital for remembering. Although

limbic system responsible for

it can be good to pay attention

consolidating short-term memory

at the moment of initial learning,

into long-term memory

the learning process transpires in
the brain over extended time periods.”
Ken Paller, psychology

That’s why people with damage to the
hippocampus — an area of the brain critical for consolidation — might remember
their ninth birthday but not what happened a day ago. If an occurrence has yet
to be consolidated, its continued potential for retrieval is tenuous.
Paller points to patients with circumscribed amnesia — like the classic case
of HM (see sidebar) — as examples of the difference between the two categories
of long-term memory. These individuals have difficulty with explicit
or declarative memory — facts and events — but not with implicit or
unconscious memories, meaning they can still walk, talk, or ride a bike.
The initial HM findings in 1957 were seen as remarkable because they began
to help researchers flesh out and differentiate human memory in new ways.

Vigorous Cross-Disiplinary Collaboration
No one lab or investigator can address all the mysteries of the brain, which
is why University faculty members approach the subject from multiple

M. Marsel Mesulam, neurology

angles. Continuously funded by the National Institutes of Health since 1996,
Northwestern’s Cognitive Neurology and Alzheimer’s Disease Center (CNADC)
brings together more than 50 researchers from 14 departments on both campuses.
Led by center director M. Marsel Mesulam, Ruth Dunbar Davee Professor
in Neuroscience, CNADC research has resulted in the publication of more
than 1,000 articles. The CNADC also provides training programs in behavioral
neurology and neuropsychiatry, neuropsychology, neuropathology, social work,
mechanisms of aging and dementia, and cognitive neuroscience.

Photo by Steven Gross

One of the difficulties in studying how memories are created and organized
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within the brain is that life doesn’t exist in a bubble. “When you give a person
a problem outside of a lab, they use any method they can to solve it,” says Paller.
That means bringing together multiple brain systems and memory types. One of
Paller’s projects involves working with Paul Reber, psychology, to study the
role of intuition in the decision-making process.

“A person can make a really good

part of aging. This age-related

choice without relying on careful

decline has been associated with

Several iconic neurological

deliberation,” says Reber. “These

brain atrophy, or shrinkage, and

case studies remain as

intuitive decisions often involve

other biological changes, but the

relevant today as at the

unconscious information that we

causes of these changes remain

time of their discoveries.

do not even know we are using.”

largely elusive. And while the

For Paller and Reber, that gut feeling
isn’t magical but rather reflects
the workings of implicit memory.
Intuition is based on a person’s past
experiences. Its existence isn’t often

CNADC primarily investigates

Phineas Gage

the many neurodegenerative

Phineas Gage was a railroad

diseases that attack the brain,

worker whose brain had been

affiliated researchers are also

impaled with a large iron rod.

looking for ways to stem the

Improbable as his survival

effects of age.

was, neurosurgeons gave

realized when a decision is made

him a clean bill of health.

because the information frequently

In one experiment, Paller has shown

What was learned after

works in concert with a more

that sound can penetrate deep sleep

autopsy was that the

conscious thought approach.

and be used to guide rehearsal of

accident destroyed much

Researchers are trying to understand

specific information, pushing the

of the frontal lobes in both

exactly how people pay attention

consolidation of memories in one

hemispheres and in front

to unconscious signals when,

direction over another. The

of Broca’s area. The

by definition, they are hidden.

laboratory of Jay Gottfried,

effects observed by Gage’s

neurology, is taking a similar

physician resulted in greater

approach using odor. The goal of

understanding of the frontal

both efforts is to remind the brain

lobe’s role in human behavior,

of an explicit memory, encouraging

judgment, and personality.

Experimentally, the team provides
a problem so difficult that subjects
will give up trying to solve it. It’s
then left to these implicit memories
to put forth a best guess. Another

it to rehearse that information
rather than something else.

measure of implicit memory involves
facial recognition, where the brain

“By delivering a specific smell

may show it recognizes a face even

to human subjects while they are

when a person can’t consciously

asleep in the MRI scanner, we hope

remember seeing it before.

to selectively enhance memories for
events that had been experienced

Lost and Found
As impressive as memory is, most
people have managed to misplace
their car keys or forget about a task
they deferred until later.

while awake and in the presence
of that same smell,” says Gottfried.
“These approaches will enable us to
clarify the human brain mechanisms
involved in memory consolidation
and could eventually yield important

“Younger people can live with

insights into the neural foundations

the fact that bad encoding or poor

of memory disorders.”

attention are to blame,” says Paller,
“but as we get older and begin having
‘senior moments,’ cognitive decline

Sleep and Memory

HM
When neurosurgeons
successfully treated HM's
intractable epilepsy with
bilateral hippocampal and
medial temporal resection,
they unexpectedly found
that HM had developed
severe anterograde amnesia,
meaning that he could not
create new memories. Studies
on HM resulted in several
major findings: memory is
a distinct psychological
function; amnesia caused
by hippocampal destruction
spares short-term working

Paller, Gottfried, and Phyllis Zee,

memory; and the hippocampus

the Benjamin and Virginia T. Boshes

is a core brain structure

Typically, memory continues to fade

Professor of Neurology, are exploring

supporting the formation and

with each passing decade as a normal

the connection between sleep and

recall of recent experiences.

becomes a legitimate concern.”

memory in different ways, and yet
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intersections among the research

“My patients really inform my science

are yielding exciting insights into

and stimulate me to ask how we

cognitive neuroscience.

might take a research-based approach
to solve clinical problems,” she says.

“In the past decade there has been
growing evidence that sleep deficiency

Zee will next apply recent advances

is associated with poor memory,”

in the molecular basics of circadian

says Zee. “Deep sleep appears to

biology to examine neurodegenerative

be mediating memory consolidation,

disorders such as Parkinson’s disease

enhancing and stabilizing memories

and Alzheimer’s disease. “The idea

for future retrieval.”

that circadian biomarkers may
be early indicators of neuronal

Zee is director of the Center for
Circadian and Sleep Medicine, where
she studies how aging alters sleep
and the circadian clock — the system
that enables organisms to coordinate

dysfunction has produced an exciting
frontier,” says Zee. “As a physicianscientist I use my knowledge of what
is going on in the clinical world to
inform what we do in the lab.”

their biology and behavior with the
day-night cycle.
Phyllis Zee, neurology
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Remapping Language

One memory study relies on acoustic

Mesulam is another Northwestern

stimulation with “pink noise” during

physician-scientist engaged in revealing

sleep. (Pink noise is similar to white

the brain’s mysteries. Having studied

noise, but while white noise may

language and the brain for more than

resemble the sound of passing

40 years, he is an expert on aphasias —

rainfall, pink noise sounds more

devastating disorders that essentially

like a waterfall.) The acoustic

rob a person of words. Soon after

stimulation study relies on a sound

establishing the behavioral neurology

system developed by postdoctoral

unit at Harvard Medical School’s

fellow Giovanni Santostasi

Beth Israel Hospital in the early 1980s,

to enhance slow wave activity in

Mesulam began seeing patients with

sleep. Slow waves are thought to

what he thought was a specific type

be critical for memory consolidation.

of communication disorder.

“As individuals age, most people

“Before that time, patients with

experience both cognitive decline

aphasias — damage to the language

and chronic sleep loss,” says Zee.

center of the brain — were deemed to

“Early results show that this sound

have had a stroke,” he recalls. “To me,

system can enhance slow wave sleep

it appeared that the language problem

and has the potential to improve

was slowly progressing, making it

memory in older adults.”

a completely different pattern.”

As director of Northwestern Medicine’s

What Mesulam discovered was the

Sleep Disorders Center, which annually

disease primary progressive aphasia

conducts more than 3,000 sleep studies

(PPA). In time it became clear that

and sees more than 5,000 patients, Zee

PPA affected language in patterns

is keenly aware of the translational

that were very different from those

influence her work might play.

seen in stroke victims.

He noted that PPA patients who had

Mindful Approach

a thinning of the brain’s cortex in

Down the hall from Mesulam’s office

Wernicke's area — the part of the brain

— which contains more than 20,000

that impairs all aspects of language

brain slices — are postdoctoral

comprehension when damaged by

fellows studying for a wide range of

stroke — did not lose single-word

degree programs. They are experts in

comprehension and experienced

neurology, psychiatry, psychology,

only inconsistent impairment

neuroscience, social work, and more.

of sentence comprehension.
“I think the beauty of our center is
“The study we recently published

that the people here are brought

posited that single-word

together not by their discipline but

comprehension is actually located

because of the questions related to

in a different part of the brain,

aging and dementia they’re interested

the left anterior temporal lobe, and

in answering,” says Mesulam.

that the ability to decode a sentence’s
grammatical structure turns out to

Cynthia K. Thompson, Ralph

be distributed widely throughout

and Jean Sundin Professor of

the language network, not concentrated

Communication Sciences,

in a single area,” says Mesulam.

collaborates with Mesulam and

“We now have this revision to

other CNADC members because

the ‘language map.’ It’s not that

of their brain-centric approaches.

Wernicke was wrong; it’s just that
he was describing the consequence
of stroke damage to an entire
region, whereas we are providing
a finer description of what happens
when only the cortex is damaged.
Clarifying how the brain is wired
is essential for understanding the
consequences of brain disease
in our patients.”

“From the minute I got here, it was clear
Northwestern was a collaborative environment;
people are genuinely interested in working
together. I have formed amazing partnerships
across both our Chicago and Evanston
campuses.” — Sandra Weintraub, neurology, pictured below, center

Photo by Steven Gross
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“The work that I do requires a team of researchers, each

they recruit areas of the brain that are different from

contributing different expertise to answer difficult questions,”

individuals who do not recover normal eye movements?”

says Thompson, who studies how language ability recovers
after brain injury. “It’s not enough to be an expert in
psycholinguistics and neurolinguistics; my work also requires
expertise in brain science and neural disease processes.”

Thompson works with Mesulam and Sandra Weintraub,
psychiatry and behavioral sciences, to ask similar questions
about individuals with PPA. As part of a 10-year NIH-funded
project, Thompson is investigating how the degenerative

Two other focal points of Thompson’s research are aphasia

disease impairs the ability to process sentences.

and brain plasticity. In 2013 she received the largest grant in
School of Communication history, a $12 million award from
the National Institutes of Health (NIH) to establish a center
devoted to aphasia research. In the United States alone, more
than a million people suffer from aphasia. The center brings
together the best researchers in the field, including scientists
from Northwestern, Johns Hopkins, Harvard, and Boston

“In PPA we notice that sentence processing deficits are
associated with atrophy of brain regions that also affect
sentence processing when damaged by stroke,” she says.
“In people with stroke aphasia, we have charted language
recovery and identified regions of the brain recruited to
support sentence processing.”

Universities. Among other areas of exploration, her research

Although researchers are not yet directly addressing

group is working to discover biomarkers that can predict

this possibility, they are exploring whether brain tissue

language recovery in stroke patients.

retained in PPA patients could be recruited into the

“The brain is an organ of plasticity until death,” says
Thompson. “We are trying to find ways to push the brain
to maximally recover after brain damage. We seek to
identify undamaged areas of the brain most likely to

language network. Once the team knows more about
the declination of sentence processing and associated
brain atrophy patterns, they may be able to target
spared regions to slow down the progression of disease.

be recruited to support language recovery and target

Thompson, Mesulam, and Weintraub are among more

those areas to rebuild language capacity after injury.”

than 20 faculty members who constitute Northwestern’s

Thompson approaches the problem from various angles,
including neuroimaging collaborations with Todd Parrish,
radiology, and the use of eye-tracking technology.
“The eyes are a window into the mind because they move
within about 200 milliseconds before you begin to talk or
to look toward people or objects mentioned when you hear
a sentence,” she says. “We are interested in learning whether
individuals who recover the ability to understand sentences
also recover normal eye movement patterns. If so, then do

Cognitive Brain Mapping Group. The CBMG brings together
labs in seven departments across both campuses that share
a common interest in cognitive neuroimaging.
“These University-wide collaborations position Northwestern
to advance brain science in a plethora of ways,” says Mesulam.
“The remarkable opportunity to study the principles of
neurodegeneration, language networking, aging, and many
other of our time’s most difficult scientific challenges allows us
to contribute to this growing knowledge of the human brain.”
— Roger Anderson

Photo by Steven Gross

Tissue sample from Northwestern’s Cognitive Neurology and Alzheimer’s Disease Center.
More than 700 people have donated their brains to the CNADC for scientific research.
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TARGETING TOXINS TO
STOP ALZHEIMER’S DISEASE
Northwestern team’s discovery offers new understanding and hope

The Alzheimer’s Association estimates that nearly every
minute someone in the United States develops Alzheimer’s
disease. Robbing individuals of their memory — and
eventually their life — the disease has confounded researchers
for more than 100 years. It remains the only top-10 killer
in America with no method of prevention and no cure.

Bill Klein, (pictured) neurobiology and neurology, and
others are trying to change that.
“This year — 2015 — is the first year that Alzheimer’s scientists
have been able to claim real success in a clinical trial,”
says Klein, a member of the Cognitive Neurology and
Alzheimer’s Disease Center, the Chemistry of Life
Processes Institute, and the International Institute
for Nanotechnology. “We’re optimistic that our lab’s
strategy to provide a cure may prove even better.”
Klein’s research is grounded in his team’s discovery that
it’s not the plaques and tangles in the brain that cause
Alzheimer’s disease, but rather very small neurotoxins
that other scientists had overlooked.
A large fraction of Alzheimer’s researchers now agree that
these memory-attacking toxins — amyloid beta oligomers
— instigate the neural damage leading to dementia.
“These small toxins attach to synapses, which is where
memory begins, and they destroy the biochemistry of
memory formation,” says Klein. “These attacks begin
early in the disease, and we think if we can halt them
we can reverse the damage.”

Engineering; and Kirsten Viola, a research manager in
Klein’s laboratory, developed a new method to detect the
toxins by brain imaging.. The team paired a magnetic
nanostructure with an antibody that seeks out the amyloid
beta toxins. The binding of the nanostructures to the
toxins in animal models allowed the researchers to see
them in magnetic resonance imaging scans of the brain.
Reported in Nature Nanotechnology, this detection system
may one day enable scientists to spot trouble early and
design better therapies to combat and monitor the disease.
“What is exciting for us is that, while we continue our basic
research to better understand these toxins, we already
have teamed with industry to develop an antitoxin therapy
that we intend to take to clinical trials,” says Klein. “My lab
introduced the idea that amyloid beta oligomers are the key
to Alzheimer’s disease. We designed and executed critical
experiments to verify our idea and then convinced others
of its significance. Now we are moving our discovery to the

Recently, a team that included Klein; Vinayak Dravid,

clinic to develop the means to stop the disease in its tracks.”

Abraham Harris Professor of materials science and
— Roger Anderson
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“I wish I could say
I did something
marvelous to take
care of myself, but
I really don’t have
an answer.” — Barb Shaeffer

Photo by Sarah Plumridge

‘SUPERAGERS’ DEFY
MEMORY DECLINE
Pioneering Northwestern study aims to uncover
physical basis for enduring brain power
Barb Shaeffer might tell you she isn’t that busy.
Between casual lunches, heading to the theater, and attending class at Northwestern three
days a week, she’s at home reading, finishing crossword puzzles, and catching up with
friends. Even at a time when she is “slowing down” physically, the 88-year-old seems
immune to what’s considered normal age-related mental decline.
Shaeffer is part of a select group of 60 people — first identified at Northwestern’s Cognitive
Neurology and Alzheimer’s Disease Center (CNADC) in 2007 — aged 80 and older whose
memories are as sharp as those of people 20 to 30 years younger.
“These individuals have outstanding memory performance for their age,” says Emily Rogalski,
a CNADC member and coprincipal investigator of the “SuperAging” project. The study is
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currently funded by a five-year, $2.28

considered a marker associated with

“I wish I could say I did something

million National Institutes of Health

Alzheimer’s disease.

marvelous to take care of myself,

grant. “When we started this work,
one of our early questions was, if an
80-year-old has memory performance
at least as good as a 50-year-old’s,
what does the brain look like?”

but I really don’t have an answer,”
“We’ve also learned that the number
of von Economo neurons — linked
to higher social intelligence — was
approximately three to five times
higher in the anterior cingulate of

she says. “My mother lived to 95,
and my grandmothers lived to 94
and 88, but my mom also had
Alzheimer’s disease the final
five years of her life.”

As it turns out, the brains of SuperAgers

SuperAgers,” says Geula. “If we can

display marked differences from their

learn the factors that contribute to

Shaeffer and five-dozen other

peers — including physical shape.

superior cognition, we may be able

SuperAgers return to the CNADC

Once researchers start understanding

to help Alzheimer’s patients maintain

twice a year to take part in a

those unique qualities, they hope

their memory.”

battery of memory tests. Researchers

to decipher the genetic or molecular
sources responsible for the enhanced

continue to study SuperAger cognition,
So how are SuperAgers doing it?

cognition. Future discoveries may

“That’s the big question,” says

foster strategies to protect memory

M. Marsel Mesulam, director

in normal aging and even spur

of the CNADC and coprincipal

treatments for those with dementia.

investigator of the SuperAgers study.

“Using magnetic resonance imaging,
we found that SuperAgers have
an anterior cingulate cortex that
is even larger, with significantly
more volume and thickness, as
compared with the same structure

“The answers are complex. Some of
these people do have cleaner brains,
but others do not. SuperAgers don’t
necessarily have a resistance to
pathology, but they are resilient to
the effects of age-related disease.”

in much younger, middle-aged

Shaeffer, who retired at 76, can’t

individuals,” says Changiz Geula,

explain her exceptionalism — she

a CNADC member and coprincipal

doesn’t exactly count calories

investigator of the study.

or spend hours at the gym.

neuroanatomy, genetics, and pathology.
“There has never been a study like
this. Research on normal aging has
always included a range of people,
including those who will become
demented as well as those who are
SuperAgers,” says Geula. “By studying
this select group, we are zeroing in on
factors that might limit aging’s effects
on the brain and ultimately enhance
the quality of life as we get older.”
— Roger Anderson

Photo by Steven Gross

The anterior cingulate cortex is
indirectly related to memory through
its influence on associated functions
such as cognitive control, executive
function, conflict resolution,
motivation, and perseverance.
Rogalski says the cortex — the outer
covering of the cerebrum — resembles
the bark of a tree, and its thickness
provides a proxy measure of overall
brain health.
By analyzing SuperAger brains after
death — most individuals involved
with the study donate theirs —
researchers have also discovered
significantly fewer neuronal tangles,

Northwestern scientists affiliated with the Cognitive Neurology and Alzheimer’s
Disease Center. From left: Changiz Geula, Emily Rogalski, and M. Marsel Mesulam, MD
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PAST
IMPERFECT
Northwestern scholars help reveal,
remember, and give voice to those
whose history and achievements
might otherwise be forgotten

22 Northwestern | Research

“I am invisible, understand, simply because people refuse to see me ... When
they approach me they see only my surroundings, themselves or figments
of their imagination, indeed, everything and anything except me.”
— Ralph Ellison, Invisible Man
Until recently, W. E. B. Du Bois was written out of sociology texts. Despite his
groundbreaking scholarship in that field, he was regarded by the mainstream
academy as a black intellectual teaching and writing at a time when African
Americans were deemed second-class citizens at best. He was marginalized,
with his ideas instead credited to white academics.
Unfortunately, the omission of Du Bois is not an anomaly. Northwestern
research reveals how certain individuals and groups have been excluded
from our literature — and classrooms — for decades because of their race,
gender, ethnicity, or economic status. This absence has deprived our nation of vital
role models and resulted in an incomplete, skewed version of American history.
Today, a new generation of academics, including some from the very groups
that have been marginalized, are committed to ameliorating this injustice.
At Northwestern, the work of John Alba Cutler, English, celebrates the rich
literary and cultural history of Latinos. Darlene Clark Hine, African American
studies, offers a valuable new understanding of the role and accomplishments of
black women. Aldon Morris, sociology, sheds new light on Du Bois and reveals
the racial biases that confronted black scholars during much of the 20th century.

Invisible Women Come into the Light
“I leave you love. I leave you hope. I leave you the challenge of developing
confidence in one another. I leave you a thirst for education. I leave you a
respect for the use of power. I leave you faith. I leave you racial dignity.
I leave you a desire to live harmoniously with your fellow men. I leave you,
finally, a responsibility to our young people.” — Mary McLeod Bethune,
educator and founder, National Council of Negro Women
Harriet Tubman. Sojourner Truth. Rosa Parks. With the exception of a handful
of names, American history books have rarely acknowledged the role of black
women, leaving us unaware of remarkable people who did extraordinary things
under difficult circumstances. It’s an omission that is changing — in large part
due to Darlene Clark Hine, the Board of Trustees Professor of African American
Studies and Professor of History.
Only a few black women rose to the stature of Parks, for example, during the
Civil Rights Era. But, says Hine, there were many others whose actions helped
Photos by Eileen Molony

shape, sustain, and organize that movement and eventually make it successful.
Progress sometimes emerged from unspeakable tragedy.

From left: Northwestern scholars Aldon Morris, sociology;
Darlene Clark Hine, African American studies; and John Alba Cutler, English
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“There was an assumption in the past that
what women contributed to society and
to America’s evolution wasn’t as important
as the contributions of men."
— Darlene Clark Hine, African American studies
For instance, after 14-year-old
Emmett Till was abducted and
murdered in Mississippi in 1955,
his mother, Mamie Till, left her
son’s casket open to reveal racism’s
true horror. She also delivered
speeches that helped mobilize
Americans to advance greater
equality. Her actions ignited a
national and international firestorm
in response to the institutionalized

they weren’t housed in archives and

prejudice that increased disparity

libraries in our nation, because no one

between whites and blacks.

considered the records of the lives of

“There was an assumption in the
past that what women contributed
to society and to America’s evolution
wasn’t as important as the
contributions of men,” says Hine.
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black women to be important enough
to conserve,” says Hine. Instead, those
records remained with families,
churches, black-owned businesses,
and other black institutions.

“In the late 19th century, because

Hine’s project also included two

of their heritage as slaves and manual

years of intensive archival research,

laborers, African Americans, with

which often involved obtaining

few exceptions, were considered

valuable documents from individuals

not to have made any noteworthy

who had stored them in basements.

contributions.” Because of their

In addition, she compiled articles

gender, race, and class, black women

from black newspapers and black

were rendered nearly invisible, at the

church and women’s club newsletters

bottom of what US society considered

and collected personal diaries

to be significant.

and photographs.

Hine herself gained greater awareness

“A lot of records were lost when

in this area when she began researching

people died, but quite a few elderly

black women’s history in 1980. Members

black women hung onto family

of the Indianapolis chapter of the

papers,” says Hine. A year after

National Council of Negro Women

writing the history, she initiated

approached her to chronicle black

the Black Women in the Middle

women of Indiana. They brought

West Project, to collect and properly

thousands of pages of documents

archive historic materials —

that Hine reviewed over the course

including those she gathered to

of a year. “There were records, but

write the Indiana history.

The project effectively launched the

of unsung black women, without

field of black women’s studies, now

whose contribution modern social

considered an essential component

change and social transformations

of the women’s studies major

would have been impossible.”

that emerged during and after
the women’s liberation movement
in the 1960s and ’70s. “Archivists
and librarians became aware of
the need to collect and preserve
these documents, and historians
became aware of the fact that they
had excluded black women from
their history narratives.”
The work changed Hine’s own focus,
leading to her two most important
books: Black Women in White: Racial
Conflict and Cooperation in the
Nursing Profession, 1890–1950
(Indiana University Press, 1989)
and Black Women in America
(Oxford University Press, 1994;
second edition, 2005), a multivolume
encyclopedia she edited that is
considered a foundational resource
in black women’s history.
For her scholarship in this field, Hine
was one of nine women recognized in
2015 by the National Women’s History
Project. President Barack Obama
presented her with a 2013 National
Humanities Medal for work that
has “shown how the struggles and
successes of African American women
shaped the nation we share today.”
Understanding the historical roles
of black women facilitates the
production of inclusive new
narratives, says Hine. “We now

A Scholar No
Longer Denied
“What in the name of reason does
this nation expect of a people,
poorly trained and hard pressed
in severe economic competition,
without political rights, and with
ludicrously inadequate commonschool facilities?” — W. E. B. Du Bois,
The Souls of Black Folk
Without question, Du Bois is recognized
as one of the 20th century’s great
intellectuals. The first black man
to earn a doctorate from Harvard,
he is remembered as a social
scientist, humanist, journalist,
novelist, and poet. But he was also
a pioneering American sociologist
who until recently was given little
or no credit for his work in that field.
“Other scholars have written about
Du Bois and touched on his sociology,
but sociologists haven’t done it,”
says Aldon Morris, the Leon Forrest
Professor of Sociology and African
American Studies and the author
of The Scholar Denied: W. E. B. Du Bois
and the Birth of Modern Sociology
(University of California Press, 2015).
“For his work as a sociologist to
be truly understood and appreciated,
the research needed to be done by
a sociologist.”

ask different questions and better

gender dynamics of the Civil Rights

“For W. E. B. Du Bois' work as a sociologist
to be truly understood and appreciated, the
research needed to be done by a sociologist.”

movement and is identifying an array

— Aldon Morris, sociology

comprehend the complexity of social
movements. A new generation of
young scholars is rethinking the
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Poetic Past Creates
New Possibilities

For years, Morris knew that Du Bois’s

“Finally we are circling back to

work had been unappreciated. Studying

see what really happened in early

sociology in graduate school, Morris

20th-century social science and

was not exposed to Du Bois. Nor was

sociology,” says Morris. “Du Bois is

I am Cuauhtémoc, proud and noble,

Du Bois part of the curriculum when

emerging as the pioneer and giant

Morris taught at the University of

of the school of thought he founded.”

leader of men,
king of an empire civilized

Michigan and, later, arrived

This transformation has accelerated

at Northwestern.

now that several generations of
black scholars have a place in the

Yet in The Scholar Denied, Morris

social sciences.

beyond the dreams of the gachupín
Cortés,
who also is the blood,
the image of myself.
I am the Maya prince.

argues that Du Bois was the founder
of empirical sociology in America

In writing his book, Morris

— two decades before the Chicago

researched major archives,

School, which instead was credited

personal letters between Du Bois

with the breakthrough. Du Bois also

and leading intellectuals of his

built one of America’s first sociology

day, speeches, published works,

departments, at historically black

and first-hand accounts to reveal

Atlanta University. (In his day,

Du Bois’s accomplishments.

I am Nezahualcóyotl,
great leader of the Chichimecas.
I am the sword and flame
of Cortés the despot
And I am the eagle and
serpent of the Aztec civilization.
I owned the land as far as the eye

racism prevented Du Bois from getting

“It might be hard to understand

could see under the Crown of Spain,

a position at a rich and prestigious

the degree in the first half of the

“white” university.) “Du Bois pioneered

20th century that black people

and I toiled on my Earth and gave my
Indian sweat and blood

many of the major methodologies that

were considered inferior,” says

we still use today,” says Morris. These

Morris. “Universities reflected

methods include interviews, statistics,

the thought of the larger, white

observations, and ethnography.
He used these tools to challenge
the accepted wisdom at the time:
the consensus in white society,
as well as in academia, that black
people were inferior.
“Du Bois established a school of
sociology at Atlanta University to
prove black people were not inferior,
biologically or culturally, and so
deserved all the same citizenship
rights as anyone in America,” explains
Morris. Du Bois attracted a cadre of
young black scholars to work with
him. But his ideas threatened the
status quo, and his research emerged
from a small, black, resource-poor
institution. For these reasons, and

society.” The example of Du Bois,

for the Spanish master who ruled with
tyranny over man and
beast and all that he could trample
But...THE GROUND WAS MINE.

he notes, is not so much a narrow

— Rodolfo “Corky” Gonzáles,

indictment of a bygone era at the

I Am Joaquin

University of Chicago, but rather
one sign of the systemic historical

In the rich world of Mexican

marginalization of minority voices

American literature from World

within the academy.

War II to the present, the reality
of assimilation — expressed in

“In the early 20th century, the denial

poetry, novels, and plays — is often

was more deliberate and political.

at odds with how early- to mid-20th-

As time went on, it became

century sociologists explained the

ignorance because scholars just

typical immigrant experience,

didn’t know about Du Bois. They

argues John Alba Cutler.

didn’t have to read him,” says Morris.
“We’re saying to sociologists that

“I have great respect for

we have to change the curriculum.

contemporary sociologists,”

We have to go back and resurrect

says Cutler, assistant professor

a new understanding of our

of English and author of Ends of

discipline. There’s no excuse

Assimilation: The Formation of

now for this ignorance.”

Chicano Literature (Oxford University

because he was a black scholar,

Press, 2015). “But in the 1920s to

his work was sidelined and made

’40s especially, sociologists tried to

invisible for more than a century.

quantify how assimilation happens

26 Northwestern | Research

“This poetry reminds Chicano youth who
never saw themselves reflected in the
history curricula in schools that they really
have a history. When you feel that, you feel
legitimated as a person in the present.”
— John Alba Cutler, English
scientifically, characterizing it as

The literature, especially from the

a choice that individuals make.

Chicano and Puerto Rican political

In fact, there are a lot of things about

movements of the 1960s and ’70s,

how people experience social and

serves other important historic

cultural change that are out of their

and cultural purposes, says Cutler:

control.” Instead, argues Cutler,

It’s written in a beautifully lyrical,

society plays an important role

inventive English, allowing Latinos

in choosing the extent to which

to lay claim to this English as their

newcomers will be integrated

native language. Latino literature,

and welcomed.

he adds, has always been innovative

For example, asks Cutler, what
happens when communities are
physically separated, or when
people are barred from the middleclass neighborhoods and economic
opportunities they seek? “Then you
have a great example of people who
might aspire to the middle class,
but conditions are out of their

and exciting. “I was so thrilled and
surprised when the new US poet
laureate, Juan Felipe Herrera, was
announced, because his poetry is
so different from past poet laureates.
His poetry crackles. This is an aspect
of Latino literature that people don’t
realize: It pushes boundaries of what
literature can be and do.”

hands and keep them away

The literature also provides an

from that.”

identity to those who once felt

assimilation, achieving equal

invisible, articulating and sustaining

rights, and maintaining one’s

cultures that were often undocumented

own cultural heritage.

As an example of this experience,
Cutler compares the poetry of Sandra
Cisneros (My Wicked Wicked Ways),

or marginalized in history books.
Says Cutler: “This poetry reminds

which focuses on life in a Latino

“The literature was crucial for

Chicano youth who never saw

neighborhood in Chicago, and that

affirming to the Latino population

themselves reflected in the history

of Gwendolyn Brooks (A Street In

that a lot of their culture was

curricula in schools that they really

Bronzeville), which explores her

historical in nature,” says Cutler.

have a history. When you feel that,

black community, also in Chicago.

“It showed that people could be

you feel legitimated as a person

“Both writers are really attuned

proud of a history that went back

in the present.”

to how racialized segregation

centuries.” For example, Rodolfo

of neighborhoods has led to

“Corky” Gonzáles’s epic poem

marginalization and stagnation

I Am Joaquin documents 500 years

of Latino and African American

of Mexican American history,

communities.”

describing the struggles of

— Anne Stein
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FROM HORROR

TO HO
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Northwestern policy research makes a world
of difference for refugees
The chemical attack began just after midnight on August 21,
2013, in the city of Ghouta, east of Damascus.
By sunrise, hundreds were dead and at least 3,500 injured in the Syrian military assault
that employed rockets loaded with sarin, a potent nerve agent long classified by the
United Nations as a weapon of mass destruction.
The Ghouta massacre is likely the most notorious human rights atrocity in an ongoing civil
war filled with them. Fearing for their lives, some 4 million Syrians have sought refuge in
neighboring countries. Many more remain displaced within the country’s borders.
For Galya Ruffer, political science and founding director of Northwestern’s Center for
Forced Migration Studies (CFMS), the numbers are stark in comparison to the estimated
1,500 Syrian refugees welcomed into the United States through the nation’s refugee
resettlement program. The White House recently announced that it will resettle 10,000
Syrians in fiscal year 2016, but Ruffer believes that the number falls far short of the need.
“Our refugee protection system is broken,” she says. “Because the US has been responding
to an influx of Central American refugees, including a crisis of unaccompanied minors, any
asylum seekers who are not Central American can be forced to wait the better part of a
decade before their applications will be considered.”
Forced migration differs from immigration in that it involves the coerced, often violent,
movement of people away from their home. In instances when refugees aren’t able to flee
beyond their homeland’s borders, they are considered internally displaced.
Family members in the Babunnur refugee camp near Kilis, Turkey, try to escape the violence
of the Syrian civil war. Some 11 million Syrians — about half the nation's population — have
been displaced by the war, which began in 2011. An estimated 4 million of these people
are now refugees.
Photo by IHH Humanitarian Relief Foundation
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“One approach we are taking at
the CFMS is to think outside of
that humanitarian box and look
at the economic impact of
refugee resettlement.” — Galya Ruffer,
director of Northwestern’s Center for Forced Migration Studies

expert in refugee and forced
migration studies, has seen the
systemic problems firsthand. Working
on a pro-bono case, she had to explain
to a young man who had witnessed his
family killed during the genocide

Photo by Roger Anderson

Ruffer, a lawyer and international

in Darfur why it would take so long
for his application to be processed.

Statistics show that refugees make
a positive economic impact and do

As migrants and refugees continue
to flee the Middle East and Africa by
the tens of thousands — risking their
lives along the way — the situation
remains dire.
“The way we’ve done things in the
past has been based on a humanitarian
need, and that way of thinking is
no longer enough to help solve the
problem,” she says. “One approach
we are taking at the CFMS is to think
outside of that humanitarian box
and look at the economic impact
of refugee resettlement.”
Started in 2011 as a part of the
Buffett Institute for Global Studies
the CFMS has researched numerous
topics, ranging from refugee family
reunification to sexual violence in the
Democratic Republic of the Congo.
The CFMS is also coordinating
a March 14, 2016, roundtable at
Georgetown University to continue
the national discussion on the
economic impact of refugees.
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not remain dependent for long.
According to the federal Office of
Refugee Resettlement’s annual report,
the rate of refugee self-sufficiency
after six months is nearly 70 percent.
“People who feel forced to leave
their homes to escape violence
or persecution become part of our
workforce. They are doctors and
teachers, laborers and entrepreneurs,”
says Ruffer. “The goal is to raise public
awareness of the potential economic
benefit provided by a refugee and
stop looking at them as a burden.
These people have a lot of potential
to contribute to their own solutions.”
The new refugee resettlement
research program at CFMS is
breaking new ground. It is the first
such effort in the US and aims to
help the country reconsider relevant
policy strategies while pointing out
the long-term benefits of resettlement
policy. Projects led by Northwestern

investigators will shape innovations that better integrate refugee and asylum
policy within America’s broader immigration framework.
“We study how the US model differs from refugee resettlement programs in

An Increased
Capacity to Help

other countries,” says Ruffer. “We want to discover what works and what can

The White House says

be improved as countries worldwide search for solutions to unprecedented

the US will welcome at

humanitarian crises.”

least 10,000 Syrian

Bruce Spencer, statistics, and Jessica Darrow, a visiting scholar at the
Roberta Buffett Institute for Global Studies, have played vital roles in the
center’s research progress.

refugees this fiscal year,
which began October 1.
The uptick followed a
New York Times report

“We have too little knowledge, in general, about the implications and impact

that America may

of our policies,” says Darrow, noting that research on moving populations has

receive as many as

been historically difficult. “As refugee crises increase, there is a greater need

100,000 worldwide

to investigate the long-term impacts of the policies we have in place.”

refugees in 2016, up
from the current limit

It’s a critical time for refugee discussions worldwide. Not since World War II

of 70,000.

have so many people — 51.2 million in 2014 — been forcibly displaced.
“There’s a real opportunity for Northwestern to lead the way in researching
these problems and helping to develop sustainable answers,” says Ruffer.
“We are getting closer to a breakthrough. I see the CFMS aiding in the
authorship of both new policies and a new way of thinking about how best
to help the world’s refugees.”
— Roger Anderson
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CENTERPIECE: News from Our Knowledge Hubs
Northwestern’s 46 University research centers and institutes are home to a range
of exciting, transdisciplinary discovery that harnesses the diverse expertise of our
scientists and scholars. These advances — a few of which are highlighted below —
are transforming entire research domains and producing profound social impact.

From left: Institute
for Catalysis in Energy
Processes members
Peter Stair, Kenneth
Poeppelmeier, Harold
Kung, and Tobin Marks.

$4.2 MILLION GRANT FOR CATALYSIS INSTITUTE
Catalytic agents enable many chemical reactions that

One of ICEP’s most important research goals is to

are fundamental to industrial and consumer products

address the central issue of heterogeneity on catalyst

— from plastics to pharmaceuticals, solvents to soap,

surfaces. All catalysts’ surfaces have multiple active

and fuels to food. By lowering the energetic hurdles in

sites that activate feedstock molecules to ultimately

these processes, catalysts also provide substantial

cause chemical reactions. However, only certain active

energy and carbon savings during production.

sites create pathways to desired reaction products.

Northwestern’s Institute for Catalysis in Energy Processes
(ICEP) seeks to understand, at the molecular level, catalytic
transformations relevant to harvesting, storing, and

Understanding this process of selectivity is a central
ICEP goal that should lead to cleaner, more energyefficient catalysis.

utilizing clean energy. Researchers there are furthering

The new funding enables ICEP to organize as three

the discovery and development of highly efficient,

multi-principal investigator thrust teams led by

environmentally friendly, and sustainable catalytic

Laurence Marks, materials science and engineering;

processes. The institute recently received a $4.2 million

Justin Notestein, and Harold Kung, both chemical

renewal grant from the US Department of Energy.

and biological engineering.

Northwestern’s Institute for Sustainability and Energy
will also provide continuing support for ICEP.

“ICEP represents a major research effort that enables
a significant part of ISEN’s mission,” says Kenneth

“ICEP is an integral part of energy research efforts

Poeppelmeier, Charles E. and Emma H. Morrison

at Northwestern,” says Peter Stair, ICEP director.

Professor of Chemistry and director of the Center

“The University has been a world leader in catalysis

for Catalysis and Surface Science.

since the 1930s, so this grant is supporting an
important historical effort.”
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KL2 AWARDEES TO
EXPLORE BRAIN, LIVER,
HEART DISEASES

$50 MILLION IN NEW
RESEARCH FUNDING
REALIZED BY IIN

Amanda Saratsis

In 2015 the International Institute for Nanotechnology

(pictured), neurological

(IIN) enjoyed a very productive year, with more than

surgery, has developed

$50 million realized in new research funding. One of

a new way of examining

the IIN’s successful grant applications, to the National

gliomas, a type of

Institutes of Health, establishes a new Center for

cancer that originates

Cancer Nanotechnology Excellence (CCNE). This

in the brain or spine.

marks IIN’s third CCNE award since establishment

Recently appointed to
the Multidisciplinary
Mentored Career
Development Program

of the program in 2005 and will allow IIN researchers
to continue to harness the promise of nanotechnology
to develop next-generation cancer diagnostics
and therapeutics.

(KL2) at the Northwestern University Clinical and

To provide infrastructure support, the National

Translational Sciences (NUCATS) Institute,

Science Foundation selected IIN, in collaboration

Saratsis will spend the next two years expanding

with the University of Chicago, to establish a new

her investigation of histone modifications in pediatric

national resource that provides academic, small-

brainstem glioma. Histones are the proteins that

business, and industry researchers access to cutting-

pack and order DNA.

edge nanotechnology facilities and expertise. The

“Diffuse intrinsic pontine glioma is the most morbid
pediatric solid cancer, and we don’t have a treatment
for it despite 40 years of clinical trials,” says Saratsis.
“We’ve found a clever way of looking at the tumor’s

Soft and Hybrid Nanotechnology Experimental Resource
coordinates the extensive cryogenics, characterization,
and soft-nanopatterning capabilities of Northwestern’s
core facilities under the auspices of IIN.

biology using human tumor cells, and we’re just now
scratching the surface of this discovery. I think our
analysis will apply to other pediatric tumors, too,
meaning that our support from NUCATS is going
to have a much wider impact.”
NUCATS is dedicated to providing critical infrastructure

IIN director
Chad Mirkin,
chemistry

for clinical and translational science, the application
of basic science discoveries to enhance human health.
Its KL2 awards provide career development support
for early-career investigators — salary support, dedicated
research time and expenses, and a host of development
resources to advance award recipients’ careers. In
addition to Saratsis, this year’s awardees include

Lisa VanWagner, medicine: gastroenterology,
and Robert Gregory Webster, MD/MPH, pediatrics.
VanWagner’s project focuses on predicting nonalcoholic
fatty liver disease. Webster will study first-degree
relatives of children who experience sudden cardiac death.
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CENTER BRINGS MULTIDISCIPLINARY
APPROACH TO CANCER RESEARCH
The Chemistry of Life

The CR-PSOC team is developing new ways to

Processes Institute,

interrogate changes in the epigenome — the chemical

in conjunction with the

markers that influence the folding and condensation

Lurie Cancer Center,

of DNA within the nucleus — and changes in the

is leading a five-year,

metallome — the metal ion content of the cell —

$9.6 million grant from

that contribute to cancer’s development.

the National Cancer
Thomas O'Halloran

Institute (NCI) for
a new Physical Science–
Oncology Center that

unites physical scientists and cancer researchers
from Northwestern, the University of Chicago, and
the University of Illinois at Chicago.
The Chicago Region Physical Science–Oncology
Center (CR-PSOC) is part of a larger coalition assembled
by the NCI to drive physical science breakthroughs that
can help address the complexities of cancer.
Scientists have long known that the transformation
of healthy cells to cancer cells involves more than
mutations in the human genetic DNA sequence.

DNA packaging influences the local environment of
genes and their regulation, explains Thomas O’Halloran,
Charles E. and Emma H. Morrison Professor. DNA is
packaged together with proteins, RNA, and metal ions
into a structure known as chromatin, which is responsible
for DNA folding and plays a vitalrole in gene expression.
“By combining interdisciplinary strengths, this team
hopes to make significant progress in the diagnosis and
treatment of several types of cancer,” says O’Halloran.
A Chicago Biomedical Consortium Lever Award of
$1.5 million is supporting the center’s acquisition
of new instrumentation and shared resources,
available to researchers throughout the Midwest.

BUFFETT INSTITUTE FOR GLOBAL STUDIES
EXPLORES LAW, RELIGION, HUMANITIES
Three new interdisciplinary

intends to focus on

challenges of socially

research group will bring

research groups at the

comparative and

and religiously diverse

attention to the rich

Buffett Institute for

international dimensions

communities. The project

humanistic traditions

Global Studies will

of law as it intersects

will also enhance public

of non-Western voices.

explore issues involving

with economies in

understanding of such

They will highlight these

law, religion, and the

advanced industrial,

questions by spurring

traditions’ relevance for

humanities.

emerging, developing,

dialogue that transcends

global development and

and global markets.

mere celebration of

public policy, helping to

religion as the source of

make Northwestern a

morality, community, and

recognized leader in

freedom, or denigration

conversation about how

of religion as the root of

the humanities can build

global instability.

a more just, tolerant, and

Led by Cristina Lafont,
philosophy, and Karen

The Global Politics and

Alter, political science,

Religion research group

the research team on

— led by Beth Shakman

Global Capitalism and

Hurd, political science,

Law will examine how

and Brannon Ingram,

laws and legal

religious studies — will

Directed by Rajeev

institutions differentially

harness diverse expertise

Kinra, history, and Laura

contribute to politically

to produce new insights

Brueck, Asian languages

sustainable market

about, and creative

and cultures, the Global

economies. The group

responses to, the

Humanities Initiative

34 Northwestern | Research

humane world. In funding
the initiative, the Buffett
Institute is partnering
with the Kaplan Institute
for the Humanities.

Photo by Monika Wnuk

SEEING THE LIGHT

Research assistant professor Ryan Young, far right, collaborates with students inside the
new Institute for Sustainability and Energy at the Northwestern Technological Institute in
Evanston. The team uses advanced spectroscopy to examine how molecules respond to light,
insights that could spur “green” innovations.

SCIENCE IN SOCIETY EXPANDS REACH, IMPACT
Science in Society

The center’s hallmark Science Club program engages

may be one of the most

underserved middle-schoolers by using a long-term

recently established

mentorship model. The program is based at a Boys &

centers within the

Girls Club site in Chicago’s Uptown neighborhood, with

Office for Research,

club staff and Chicago Public Schools teachers as an

but its mission to

integral part of the Science Club leadership team.

promote high-impact
science education,
communication, and community engagement isn’t
new to Northwestern. Founded in 2007, Science in
Society (SiS) now houses 13 initiatives that train
and connect Northwestern researchers to the
Evanston and Chicago communities.
“Whether we’re supporting underserved K–12 students,
their hard-working teachers, or early career scientists,
Science in Society provides opportunities for key
skills development backed by rigorous evaluation,”
says SiS director Michael Kennedy, pictured. “Becoming
a University research center helps us to expand our
commitment to high-quality, community-responsive

Since launching in 2008, Science Club has been widely
praised, garnering a $1.4 million National Institutes of
Health (NIH) Science Education Partnerships Award
and the Afterschool Alliance’s inaugural 2013 STEM
Impact Award.
In early 2016 SiS will expand again, opening a second
Science Club site in Chicago’s Little Village neighborhood.
A new $1.2 million NIH grant will also help establish
Science Club Summer Camp — a dual initiative
comprising a two-year STEM professional development
program for elementary school teachers and a summer
program for Chicago youth at the Boys & Girls Clubs
of Chicago.

STEM education programs.”
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Richard Ashley, left, and
Vasili Byros, both music
theory and cognition

Photos by Eileen Molony
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Echoes of the past reverberate in our lives today, say
Northwestern musicologists. Their scholarship reveals
what our relationship with music says about cognition
and culture
“Music is not a thing at all, but an activity, something that people do. The apparent
thing ‘music’ is a figment, an abstraction of the action.— Christopher Small

Vasili Byros, music theory and cognition, holds a half-century of classical
performance in his hand.
“There are marked differences between a concert from the 1950s and one
from the 1980s or 1990s,” he says, toggling between four distinct renditions
of Beethoven’s Symphony No. 9 on an iPhone app.
A sense of urgency pervades the 1992 interpretation conducted by John Eliot
Gardiner that differentiates it from versions by Fricsay (1958), Karajan (1962),
and Bernstein (1979), all of which are included in the digital collaboration
between Deutsche Grammophon and Touchpress.
The comparative showcase is intriguing to Byros, the coordinator of Northwestern’s
Advanced Undergraduate Music Theory Curriculum at the Bienen School of Music.
Bienen boasts a unique interdisciplinary approach to explore musical structure
using historical, cultural, anthropological, and psychological frameworks. Byros
researches historical compositional and listening practices, specifically the
music of the long 18th century, from about 1685 to 1827. In doing so, he helps
elucidate the complex intersection of music, memory, and identity.
Claims for music’s ability to spur cognitive benefit, such as neural plasticity and
learning, are many and include the innovative studies of Nina Kraus, neurobiology
and physiology. Similarly, Bienen colleagues such as Richard Ashley, music theory
and cognition, also apply a cognitive science approach to musical communication
and memory. Byros’ scholarship takes another focus — cultural — to examine how
people engage with music.
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Memory and cognition, though,

created a scandal with its angular

“This case study shows that key

are implicit elements of this work,

and unexpected sound. Today, the

perception is historically fluid,”

as revealed in his research on

composition is an accepted part of

says Byros. The reason for this

Beethoven’s Symphony No. 3

the canon. But Byros’ research gets

fluidity, he adds, lies in the mental

(“Eroica”), which used corpus study

at a deeper, if related, aspect of

maps — schemas — we use to help

in tandem with reception history.

musical perception: How we form

create meaning. “This is where

Between the two, he has discovered

an interpretation of what we hear.

memory really comes into play.
Musical schemas are patterns

evidence of culturally specific and
historically contingent knowledge
structures — schemas — underlying
the conception of tonality. Long
part of philosophy and psychology,
schemas are mental representations
formed through repeated experience
that enable learning.
What Byros found was surprising.

Behind the Sound
of Scandal
Aesthetic preferences shift over time.
Stravinsky’s infamous 1913 Paris
premiere of “The Rite of Spring”

In his “Eroica” research, Byros
discovered that at different times
in history audiences interpreted

you hear over and over again,
and through sheer redundancy
we form a mental representation.”

the piece’s opening measures in three
different ways: in the key of G minor,

Schemas also figure in Ashley’s

Eb major, or as “tonally ambiguous,”

research, although in a popular

described metaphorically as a

music context. Ashley’s scholarship

tonal “cloud” or “fog.” The G minor

has investigated the psychology of

interpretation dates from 1807, while

improvisation as well as how

the “cloud” interpretation appears

people remember music. His

about 1857. Not until the 1930s did

studies examine a central claim

audiences start hearing the Eb major

in musicology and experimental

tonality, which represents the

psychology, which contends that

composition’s overall dominant key.

listeners process music moment
by moment, being unable to stitch
these parts into a comprehensive whole.

38 Northwestern | Research

Ashley’s research suggests the truth

Memory is not just what I figure out;

“That’s part of this movement to

may be more complicated.

it’s what we all figure out together

reconstruct the tempo at which

and what’s been culturally imparted

Beethoven might have conducted

to me through a range of means.”

the Ninth Symphony.”

and recall the structure of it in detail.

That transmission, he adds, includes

Such attempts to authentically

Their ability to remember verse/

technologies and institutions —

remember the past, though, are

chorus/bridge and other elements

from radio stations to libraries

beset by challenges large and small.

was impressive — about 72 percent

to concert halls — that we may take

For example, even though Beethoven

accurate when compared against

for granted. “These layers may even

left behind metronome markings

the original song. “That’s really high

seem invisible to us,” says Ashley.

to indicate tempo, some scholars

for incidental learning rather than

“But they are cultural sources

have argued that there are likely

focused learning,” says Ashley. It also

of memory and transmission.”

differences between today’s time-

In one study, he asked students to
pick a popular song familiar to them

indicated that people may be engaging
with music in a way analogous to how
they encounter language.
In fact, in a major corpus study, Ashley
compiled the “musical grammar”
of the annual Top 10 Billboard
songs from the past 20 years. These
200 songs yielded certain patterns
over time — patterns that seem
to inform how listeners remember
the compositions.
“The Nashville guys who put these
songs together are thinking about
them structurally; your average

keeping devices and the ones the

A Tricky Time Machine
In performance, says Byros, there’s
a great deal of what we may call
cultural memory on display.
Starting in the 1960s, a movement
to emphasize historical authenticity
sought to curb modernist tendencies
and instead encourage a return to the
supposed true roots of what Bach or
Beethoven, for instance, intended.
“You hear how the Gardiner is much
faster paced,” says Byros, referring
to the Deutsche Grammophon app.

composer used. More formidable,
perhaps, are instrumental challenges
related to “authentically” recalling
Bach — at least when performing
his work on the modern piano.
“Bach composed on the harpsichord
or organ,” says Byros. “These
instruments, unlike today’s piano,
are incapable of dynamic change
through finger pressure. I think that
for those seeking a truly authentic
connection with the past, this dramatic
recontextualization is problematic.”

listener is not,” says Ashley. “The
listeners are not trying to learn
these songs, just as they aren’t
trying to learn primary grammar.
My theory, which informs my current
project, is that music as a ‘native
language’ ought to work the way
we understand spoken languages
to work.”
More broadly, Ashley says that music
highlights important cultural and
social factors related to our collective
memory. Memory is not just what
is happening inside an individual’s
head, he says. “It’s about interacting
with communities of practice that
serve as repertoires of knowledge.
We’re a pack animal. A herd species.

Research | Fall + Winter 2015

39

Some of Byros’ students have tried to

idioms. Yet, can we ever really ‘speak

mitigate the problem by arguing that

the language of the past’ in an authentic

Bach would have “wanted” to compose

way? I would argue that many

on the modern piano; it just hadn’t

musicians don’t think critically enough

been invented. But how far do you

about our relationship to the past.”

take that argument, asks Byros? “We
might say that Bach wanted a Fender
Stratocaster too, but try selling that
to the Chicago Symphony Orchestra!”

Musicology continues to explore that
past, and its connection to today, in
part by examining the art’s intricate,
sometimes abstruse, structures. At

"Memory is not just what I figure out; it’s
what we all figure out together and what’s
been culturally imparted to me through
a range of means.” — Richard Ashley, music theory and cognition

the same time, this scholarship offers
insights into our relationship with
this expressive form.
“Around World War I, there is this
aching sense of cultural loss — a world
gone away,” says Ashley. “One way of

A more profound consideration
may be what this quixotic quest
for performance authenticity —
a relatively recent obsession —
reveals about modern society.
Byros says this “nostalgia for an
imagined past” is especially strong
in the classical music industry, which
largely replicates a fixed body of work
while eschewing new compositions.
The classical masters would have
found this curious, says Byros.
“In Leipzig, Bach basically wrote a
new cantata for mass every Sunday,”
he says. “New music was being created

reading the music of people like Ravel
and Mahler is that they embody
this cultural fin de siècle sense.
They respond to and lament the
loss. They bear witness to it.”
Those struggles appear on a personal
level, too, as in Beethoven, who
famously lost his hearing and battled
with suicidal thoughts. His music
reflects his humanity and is itself a kind
of overcoming even as he engaged with
his demons through his art. For Bach,
music also represented transcendence,
with a more specific focus on the divine.
“Bach’s ‘Art of the Fugue,’ for instance,

constantly. A provocative question, but

is about much more than music,” says

one worth considering:Are we even

Byros. “In its sheer complexity, it’s

doing music anymore, or is it is just a

a testament to the greatness of the

kind of ritual? When Beethoven Nine is

human mind. This is a man who

performed again today, is it just ritual?”

dedicated himself not only to his craft,

Many classical musicians do subscribe
to a Werktreue aesthetic — replicating
a work faithfully — for historical

but also to what he believed his craft
represented, which was an attempt
to connect with the eternal.

compositions, suggests Byros.

“Though music, you gain a richer

This raises issues of identity that

understanding of what it means

are fascinating and complex.

to be human, which is what the

“We’re often identifying with a

humanities are all about.”

different time and place, whether
that means 18th-century Germanic
string quartets or 20th-century Bebop
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— Matt Golosinski

ORIGINS: Exploring the Journey of Discovery

FINDING STORY’S
SAVING GRACE
with Dan McAdams
“Let me tell you my life story” sounds like an unwelcome bit
of late-night oversharing as the pub closes. But it’s precisely
this kind of narrative that Northwestern’s Dan McAdams,
psychology and education, relishes.
He’s built an academic career around exploring the stories
that people create to help shape their identity and potential.
His scholarship focuses on education and lifelong learning, the
individual in society, and conceptions of self in American life.
As director of the Foley Center for the Study of Lives, a
20-year-old interdisciplinary research hub generously
funded by the Foley Family of Milwaukee and residing
within the School of Education and Social Policy, McAdams
studies adult social and psychological development. He is
the author of more than 200 scientific articles and chapters
and six books — including The Redemptive Self (Oxford UP,
2005) and The Art and Science of Personality Development
(Guilford, 2015) — which are informed by his investigation
of how story and self interact to create “personal myths”
in people’s lives.
A native of working-class Gary, Indiana, McAdams earned
his bachelor’s degree from Christ College at Valparaiso
University and a doctorate in psychology and social
relations from Harvard University, studying with the
eminent psychologist David McClelland and being inspired
by “personal heroes” like Erik Erikson and Freud. When

Photo by Jim Prisching

drilling down to the essentials in his own life story,
McAdams can do so quickly and in a no-nonsense tone
that recalls film noir. “There are two big parts of my life —
the first 18 years growing up in Gary, and everything since,”
he says. “The good part starts with Valpo.”
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Throughout this “second act,” especially

actor line. We are all social beings.

over the past decade and in his most

This is hard-wired evolutionarily

recent book, McAdams has advanced

in us. It’s foundational because if

a framework for the field of personality

you can’t size others up very quickly

psychology. “A big, broad theory

and figure out how you fit into the

of how it all fits together,” he says,

group, you’re toast. There’s a set

admitting that such a holistic pursuit

of personality dimensions —

runs counter to today’s more niche

temperament traits — that shape

research tendencies but fills “an

how we act, and our interactions

important gap in the literature.”

are largely driven by these basic

In this “big picture,” McAdams

traits. They develop a lot over time,

identifies three layers of personality

but you begin to see them even in

development over the lifespan —

the first few days of life. These are

actor, agent, and author — and unifies

strongly genetically influenced.

these in a novel way that he hopes
provides value for clinicians and
academics alike. While others have
written about aspects of these layers,
McAdams says no one has yet integrated
them in a coherent model. Northwestern
Research Magazine spoke with Professor
McAdams about story’s “redemptive”
power and about some chapters in
his own life.

The second line — the motivated agent
— appears later, about age 6 or 7, and
is superimposed on the first layer. You
begin to develop goals and values for
your life. These can be little at first,
but you wake up in the morning with
these goals. To be an agent means you
want stuff and you have a plan to get
it. Values and goals are related to your
traits, but they are not the same thing.

"My story was 'I’m a Martian and I’ve been
plunked down in this blue-collar, somewhat
dysfunctional town. I’m nothing like anybody
else there.'"

The third line emerges in our late
teens, early 20s, or even later. This
is the autobiographical author.
People start construing their lives
as narratives in a coherent way. You
don’t have to sit down and write a

NRM: You’ve taken a broad, integrative
approach to personality development,
identifying three narrative layers
that help define individuals over
time. What are these and how do
they function?
DM: Our stories shift over time
and our personality “thickens”
as a function of what I call the actor,
agent, and author — three layers
that overlap one another.
The first layer begins at birth and
extends to death. That’s the social

journal or a blog — though some
do — but this is an implicit process
that just kicks in for many people.
In a modern society, we need to have
a story to provide coherence over time.
NRM: As a researcher, you ask others
about their life stories. So what’s
your story?
DM: My path to scholarship doesn’t
go back that far. I’d say freshman
year in college. I went to a small
honors school called Christ’s College
in Valparaiso, Indiana. We read the
Great Books. Freud, Kierkegaard,
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"We need a story that we can count on.
We need a clear understanding of how
we came to be who we are and where our
lives are going."

do here in the Human Development
and Social Policy Program.
NRM: How does digital technology
influence our storytelling and identity?
DM: I’m no Luddite, but I think it’s a

and Dostoevsky especially drew

You’ve written about “redemption”

me in. We talked about the “big

as one narrative theme.

questions” — human nature, the

mixed bag. As social actors, we have
this sense that people are observing
us — and they are. We’ve evolved to

DM: In our empirical research,

live in groups where we’re watched

we’ve found that the most productive,

and share opinions. Social media lets

caring people tend to construct what

this happen in a broader context,

I call redemptive stories. The basic

yet it’s complicated. There’s a lot that

move is from negative to positive.

can go wrong. At the level of agency,

You overcome adversity. I make the

media can enable you to actualize

argument that certain redemptive

goals online that you may not

stories are especially prevalent and

achieve in everyday life. That can

powerful in American society, in

be important as a surrogate for the

part because of the country’s

lived experience. At the level of the

NRM: What was childhood in

religious roots. You have rags-to-

author, these technologies can

Gary like?

riches stories. You also have stories

present a lot of negative. We need

of atonement, from sin to salvation.

a story that we can count on. We

Many highly successful, caring adults

need a clear understanding of how

tend to reconstruct their childhoods

we came to be who we are and

in this way: “I was fortunate. Yet,

where our lives are going. It you

I knew early on that the world’s

are continually distracted and

a dangerous place.” The story starts

don’t have time for reflection, then

with this contrast: I’m blessed; others

it’s hard to develop a story for your

suffer. It leads to a sense that I’ve

life. You can have little moments.

got to make the world better.

Episodes. A rich assortment of

nature of society, moral development
— and it was extraordinarily exciting
for me to learn that these kinds of
conversations had been going on for
centuries. It was a great school for
me; only 12 miles from Gary, where
I grew up, but it may as well have
been Paris or Geneva. I got out
of Gary. I got out of town.

DM: Now this gets us closer to my
interest in psychology and narrative!
The key idea in my research is that
people create stories about their lives.
The stories aren’t necessarily true;
they’re myths that we live by. My
myth goes back to about second
grade. My story was “I’m a Martian
and I’ve been plunked down in this

experiences, which many people

blue-collar, somewhat dysfunctional

NRM: What initially got you oriented

seem to collect and transmit even

town. I’m nothing like anybody else

to explore these narratives?

as the experience unfolds around

there.” I had no interest in machines
or cars. Nobody in my family had
gone to college, and very few had
had successful jobs or marriages.
I love my parents and my siblings,
but looking back I was a freak of
nature. This didn’t bother me much,
but it did spark my interest in
thinking about how people develop.

DM: I read a lot as a kid. Stranger in
a Strange Land by Robert Heinlein was
a big one for me, even though I wasn’t
absorbed by science fiction. Reading
Freud, especially one of his
masterpieces, Civilization and Its
Discontents, was seminal. This is a

them. But this kind of engagement
doesn’t necessarily allow you to
process your experiences deeply
in the moment, nor does it tend to let
you integrate it into your life story
later. That’s a problem.
— Matt Golosinski

study that highlights the conflicts
between the individual’s goals and

NRM: People don’t develop in a

needs and those of society. Freud

vacuum, of course. Another stream

saw this as a deeply fraught war.

of your research examines the social

Exploring this tension is at the heart

context of personality development.

of social science, including what we
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RETOOLING
OURSELVES
How technology impacts memory,
learning, and civic engagement
The intersection of machine and mind brings together two kinds of memory: one largely
fixed and mechanical, if formidable; the other adaptive, contextual, subtle, and imperfect.
Throughout Northwestern, faculty are discovering how humanity’s relationship with
technology shapes our recollection. Although these experts explore this nexus from
different disciplines, their findings hold profound implications for the future of
education, community, and social progress.
For example, psychology professor Paul Reber researches how technology impacts
memory and learning for better or worse. Computer scientist Kenneth Forbus is among
those in the forefront of exploring how memory can be integrated into computers and
artificial intelligence to shape their development. Learning sciences assistant professor

Matthew Easterday has created educational technology to determine how a smarter
computer could help tutor students and increase their knowledge. And James Druckman,
Payson S. Wild Professor of Political Science, has examined the connection between new
media and better memory, leading to the possibility of greater civic engagement.

Do Smartphones Make Us Smarter?
Reber, who is director of Northwestern’s Brain, Behavior, and Cognition Program, focuses
on implicit learning, the kind of knowledge gained subconsciously from one’s environment.
“It’s memory that traces typically outside of our awareness,” he says. “We’re not aware of
what we’ve learned and how it influences us.”
When people carry a smartphone in their pocket, for example, this tool gives them instant
access to the Internet and the ability to recall a vast treasury of information. But does this
computer also implicitly erode memory or diminish cognitive ability? Reber sees little risk of that.
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“I don’t think we lose capacity,” he says. To the contrary,

says, investigators are entering a domain considered distinctly

he believes the technology frees up processing resources.

human. “We’ve extended our work on moral decision-making,

“My calendar makes it easier to remember when I have to

and human moral instruction is often based on stories.”

pick my kids up from school, so I don’t have to carry those
details in my head.”

Researchers are now looking to narrative structures and
infusing such morality plays into AI, building an episodic

That brain bandwidth can be deployed for higher-order

memory of a computer’s “own” experiences and the

thinking. “If you’re able to engage in abstract thinking,

stories around them. “The goal is to develop a system

you’re going to get better at that,” says Reber, noting the

that’s managing its own learning,” says Forbus, whose

implication for classroom instruction. Educators should

research interests include exploring the roles that artificial

reconsider just how much rote memorization they should

intelligence can play in creating better computer game

demand of their students — and what details can, instead,

engines and synthetic characters. He’s also interested

be located quickly from online reference sources.

in developing other AI characteristics, such as qualitative,
spatial, and analogic reasoning and learning. “We’re still

“If you can retrieve a fact by looking it up on Google as
quickly as you can retrieve it from your own brain, that

a long way from having a robust capability, but that’s the
direction we’re headed.”

raises the question of how much information of this type
you need to store in your own brain,” says Reber, who has
authored or coauthored more than 50 published papers
on topics such as how memory reactivation during sleep
influences skill learning, and how vivid imaginations can
lead to false memories. A new relationship with memorization,
he says, liberates teachers to work with students on
higher-order tasks and other pedagogical challenges.

The Computer in the Classroom
Easterday, whose research includes investigating
the impact of “penalties in computer games and
how technology can support innovative education,”
is undertaking a more near-term approach to leveraging
technology to promote learning. The path is still developing
but looks promising. Studies have shown that computer

Creating 'Artificial' Memories
Forbus’s current research explores how computers and
other artificial intelligence (AI) can move beyond performing
skill-focused tasks to developing cognition that better

tutors help students raise their classroom performance
by at least one letter grade; yet there are too few such
tutors to meet aggregate demand. One possible solution,
says Easterday, is designing computer games that fulfill
the same function.

resembles human thought, doing so through more advanced
AI architecture that resembles memory-like storehouses

“We sometimes can make computers smart enough to

of knowledge.

model ways for students to solve problems and give those
students feedback on how they’re doing,” he says, though

The research is considered a “Mars shot” at the moment.
Yet, Northwestern scientists and colleagues across other
institutions are advancing this effort, including by creating
cognitive architecture software called Companions that

doing so effectively depends on how complicated and
well defined the subject domain is. “If you do it right,
the computer can increase learning to the same levels
gained through engagement with a human tutor.”

produces more social AI. Why? The researchers theorize
that the world’s smartest creatures are inherently social,

“Doing it right” takes a lot of time and effort. Easterday

says Forbus, Walter P. Murphy Professor of Computer

points to metrics, such as those in “The Cognitive Tutor

Science as well as a professor of education.

Authoring Tools: Preliminary Evaluation of Efficiency
Gains,” that indicate a researcher must expend 200 to 300

“This evolutionary superiority is partly due to being able to
interpret other creatures, collaborate with them, and help
them,” he says. “AI Companions are used to do all sorts of
things today,” ranging from taking advanced placement
tests to playing tic-tac-toe. To propel those advances, Forbus
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hours of work to produce one hour of tutoring for a student.
That time is spent analyzing the intellectual firepower that
experts must harness to solve a problem, and converting
that knowledge into a software program capable of simulating
the problem solving. The process also requires creating

a robust user interface, including a feedback function,

published more than 85 articles and book chapters on

where learners can work on the problem, he says.

topics such as how partisan polarization impacts public
opinion, the politicization of science, and the political

The challenge is that computers today are limited
to exceptionally well-defined problems, such as
algebra equations and statistics. The machines are not
yet equipped to solve issues of the kind presented by
another Easterday project, for example. In that model,
he has created a role-play game in which the student is
an intern in a policy think tank. In the game, the student

opinions of student-athletes. “Congressional incumbents
don’t want to use the media opportunities to engage voters
or put out a lot of information,” he says. “Challengers are
much more likely to use new technology and media
platforms, but it’s a high hurdle for them to overcome.
You can tie a lot of that back to how voters process
information.”

may have to research and write policy recommendations
to a political leader about an issue such as global warming,

Presidential campaigns are the exception. “People are

knowing that a corporate lobbyist is going to attack those

going to be paying a lot of attention to those, regardless,”

recommendations.

he says. “Voters will be motivated to get more information
and make much greater use of technologies because there

“We’re trying to define argumentation in a specific way so

isn’t that incumbency bias.”

that you can feasibly model how to teach those skills on a
computer,” says Easterday. “Most of the subjects that we

Thanks to scholarship by Druckman and his Northwestern

want to train students in fall outside of a well-defined area.”

colleagues, our understanding of the relationship between
memory and technology is considerably richer, with deeper

Digital Democracy
James Druckman’s research on media and memory
examines the implications for public policy, considering

and broader insights into artificial intelligence, civic
engagement, and educational advances.
— Ed Finkel

how digital platforms, including social media, have
influenced the design and execution of political
campaigns. Some of the insights are surprising. While
some hypothesized that the information revolution would
lead to better and broader communication and more voter
engagement, that generally has not happened except
perhaps with high-profile campaigns like the presidency.
“The explanation can be tied back to voters’ motivation
and, to some extent, their memory,” says Druckman. He is
associate director for Northwestern’s Institute for Policy
Research, which supports and disseminates social policy
research from throughout the campus, including the
School of Education and Social Policy, the Weinberg College
of Arts and Sciences, the Pritzker School of Law, Feinberg
School of Medicine, and the Kellogg School of Management.
“When voters are arriving at a decision, they’re not taking
in a lot of information.” That’s especially true in congressional
and state-level elections, when voters’ thoughts are dominated
by what he calls the “incumbency cue.”
This fact helps to explain why political incumbents
frequently tout their incumbency but say little else about
their experience or positions, says Druckman, who has
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A researcher conducts forensic tests in Northwestern’s Scientific
Crime Detection Laboratory, circa 1930. The facility — which
included two chemical labs, a photographic darkroom, lie detector,
and a library with about 1,000 books on criminal investigation
— was established in 1929 in response to Chicago’s Capone-era
gangland violence.

Photo courtesy of Northwestern Library Archives

LEFT BEHIND:

FORENSIC MEMORY AND ‘TRACES’ OF IDENTITY
Historian Ken Alder studies identity
at the intersection of science and law
At the start of the 20th century, the Institute of Legal Medicine in Lyon, France,
was the world’s foremost center of forensic science, transforming the practice
of criminology around the globe. Dr. Edmond Locard — chief of the Institute —
speculated that “every contact leaves a trace.” By this he meant that criminals
leave hints of themselves at crime scenes, crime scenes leave hints on criminals,
and these traces can be measured and analyzed to tell a story: a material memory
of the crime. This founding principle of forensic science is the basis for
Northwestern professor Ken Alder’s project on the “forensic self.”
Alder jokingly refers to his office in Harris Hall on the University’s Evanston
campus as his “laboratory.” But despite his undergraduate degree in physics
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and his great appreciation for

an American Obsession (Free Press,

scientific expertise, he is not a

2007). Introduced as a tool to improve

scientist. Rather, he’s a historian

and reform police investigations

of science, the Milton H. Wilson

in the early 20th century,

Professor in the Humanities, and

the polygraph measures simple

current chair of the Department of

physiological parameters — blood

History. He is also the founder of the

pressure, heart rate, breathing depth,

Science in Human Culture Program,

sweatiness — to determine deceit.

a project that brings together scholars
from history, sociology, literature,
anthropology, and the natural
sciences. Directed in turn by Alder
and his Northwestern colleagues,
historian Helen Tilley and sociologist

Steven Epstein, this program in
the Weinberg College of Arts and
Sciences is where faculty and students
examine the reciprocal relations
between scientific expertise and
cultures around the globe. “We study
science and its transformative effects
on our world, and to some extent how
science reflects that world,” says Alder.

Over the past century, use of the lie
detector has proliferated in police
investigations, commercial settings,
and military security, even though its
results have rarely been admissible in
court and it has seldom been adopted
outside the United States. “Studies
have repeatedly shown that the
predictive power of the lie detector is
minimal in anything like a real-world
situation,” says Alder. “Yet only in
America have millions of people been
interrogated on the machine." Alder
explains that his job isn’t to debunk

Alder’s interest in forensics grows

people think they’re doing when they

out of his longstanding fascination

measure human beings in a particular

with the history of measurement,

way.” The lie detector’s promise, he

an invisible but essential feature of

suggests, lay in the way the machine

modern life — and of modern science.

seemed to offer an “objective” and

For instance, in his 2002 book

fair reading of a suspect’s inner

The Measure of All Things: The

thoughts. But behind the scenes

Seven-Year Odyssey and Hidden

the lie detector offered no such

Error That Transformed the World

fairness and has often been used

(Free Press), he tells an engaging

to coerce confessions or plea

story about the origins of the metric

bargains. Alder’s history of the lie

system (not usually considered a

detector opens a window onto the

fascinating topic). The book was a

hidden processes of American justice.

best seller, won three scholarly book
prizes, and has been translated into
12 languages.

Photo by Roger Anderson

methods but to “understand what

Alder’s current research traces
the broader history of the forensic
sciences from the Renaissance to

By extension, Alder is interested in

the present day. His book-in-progress

how people are measured. The first

tracks a series of techniques:

fruit of his project to analyze

handwriting analysis in 16th-century

the interplay between scientific

France (an art created by the first

measurements and the law was

people to style themselves “experts”),

the Lie Detectors: The History of

19th-century anthropometry (the

Ken Alder, history
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measurement of the human body, often of bones), 20th-

The project, which has been funded by the National Science

century fingerprinting, and 21st-century genotyping.

Foundation and Guggenheim Foundation, borrows its title

And it includes the story of Northwestern’s own Scientific

from John Locke’s Essay Concerning Human Understanding,

Crime Detection Laboratory, the nation’s first forensic

in which Locke coins the term “forensic self” to suggest

lab, created in the wake of the 1929 St. Valentine’s

that an individual’s identity depends on his or her

Day Massacre and modeled in part on the Lyon

accountability, particularly in the eyes of the law.

Institute of Edmond Locard.

Alder’s research “examines the forensic techniques
that make us accountable without presupposing that

Alder is studying how these measurement techniques,
which made individual identification possible, simultaneously

Locke’s individualistic account is the sole means by
which one might, or should, define the self.”

shaped our identity — that is, our inner sense of self. After
all, forensic techniques typically work by marking people

Central to the history of forensic science is the story of

as members of particular groups and lineages. “The history

the state, and how it too acquired a kind of memory with

of how we identify people can tell us a lot of about how

the aid of these sciences, which now are increasingly

societies came to think of their members as belonging

integrated into our lives via Big Data biometrics. But

to different collectives.” For instance, anthropometry

Alder says he also wants to explain the ways that these

had its origins in outmoded racial classifications, and

forensic techniques — which he calls “the sciences of

fingerprinting was created by British colonial officials

human similarity and difference” — have linked us to

in India and adapted to monitor minority populations

one other and to our pasts. In this sense, the history of

in the United States and its territories. Today, our growing

the forensic sciences is also the story of our changing

knowledge of our genotypes continues to bind and

answers to that age-old question: Who are we?

distinguish us in new ways all the time.
— Maureen Searcy

Questionable diagnostics: Lie detection has been
an unreliable, if often popular, tool in fighting crime.
Questions such as these were used to elicit physiological
responses that were then interpreted as suggesting
guilt or innocence. Photo courtesy of Northwestern Library Archives
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INSIDE THE
POETIC MIND
In his new book, celebrated poet Reginald
Gibbons explores how verse ‘thinks,’ offering
fresh insights into language’s ability to
engage the world and enable reflection

Words have depth and texture for Reginald Gibbons,

The Frances Hooper Chair in the Arts and Humanities,

as well as surface meaning.

Gibbons is also director of Northwestern’s Center for the
Writing Arts. Among his publications are numerous essays

They have a voice and rhythm that Gibbons — an awardwinning poet, fiction writer, literary critic, and translator
— harnesses to magical effect. In his hands, words perform
oblique service, evoking memories and emotions, or conjuring
the surreal to “make of a newspaper the mask of a locust.”
They transport readers across decades with the turn of
a line, as in “Luckies,” a poem about a son witnessing his
father transformed by reminiscence:
Smoking his cigarette, he is even

and reviews and nine full-length poetry collections, including
Creatures of a Day (LSU Press, 2008), which was a finalist
for the National Book Award. His many distinctions include
Guggenheim and NEA fellowships for poetry; the Anisfield
Wolf Book Award; the Carl Sandburg Prize; and the Folger
Shakespeare Library’s O. B. Hardison Jr. Poetry Prize. His
new book, How Poems Think (U of Chicago Press, 2015),
discusses rhyme, translation, ancient poetics and other
elements of poetry, intuition, and poetic traditions.

younger than I am, a brother who

Northwestern Research Magazine recently interviewed

begins to guess, amazed, that what

Gibbons.

he will do will turn out to be this.

NRM: How does “poetic thinking” differ from other forms

He recalls the house he had

of cognition? After all, a fiction writer, journalist, or engineer

when I was born, leaning against it

may have very different relationships with words.

now after work, the pale stucco

RG: Poetic thinking is a way of moving thought and feeling,

of memory, 1947.

but doing so not by means of rules and theorized practice

Baby bottles stand near the sink inside.

of sound, as in music. Nor is poetic thinking confined to,

The new wire of the telephone, dozing
in a coil, waits for the first call.
The years are smoke.

or always principally engaged with, the semantic values
of words (the “representational function” of language).
It’s not thinking with historical materials or equations
or computer coding, nor using the techniques of fiction
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to imagine — rather than report on

NRM: Over time, of course, poetry

NRM: You spend some time discussing

— reality. But poetry could make

has assumed many different forms.

poetic temperament. How do you

use of any of these, at the very least

In your book, you include examples

define that?

by quotation. I’m interested in how

from Sappho, Pindar, Shakespeare,

poems use language to move thought

Keats, and others to showcase “poetic

and feeling in ways distinct from

thinking.” In making this historical

what we expect in everyday language,

study, what did you find?

RG: Poetic temperament has to do
with a poet’s relation to self and
psyche. The poet’s stance toward
the self is just as inescapably

and even differently from what we
RG: My book is not a survey but a

imperfect for self-understanding as

small exhibition of some varieties

everyone else’s and probably very

of poetic thinking that I find especially

complicated. I look at Donald

interesting because they don’t

Davie as an example to show this.

NRM: In your new book, you raise

seem to be much noticed or thought

Languages, too, have temperaments

some delightfully provocative ideas

through. My account of poetic

in the sense of what they like and

about poetic thinking. You take readers

thinking is explicitly not theoretical,

don’t like or can and can’t do.

away from what some might see as

nor can I offer an argument that

a conventional relationship between

could describe and characterize

thought and linguistic expression.

poetic thinking generally across

Can you elaborate on this?

epochs, genres, and languages.

expect in poetry itself when it is
conversational, anecdotal, and
straightforwardly presentational.

Poetic thinking may indeed make use
RG: Each poem is a structure
of stages of feeling and thought,
of sound and metaphor, of complex
wordplay and movement by
association, allusion, implication,
and image. Often poetic thinking
is an articulation of what can only
be imagined in language — not by
analogy with reality through mental
images. Much of our thinking is, in
fact, not in language. Poetic thinking
gets hold of this deeper meaningmaking. If in a poem the syntax
isn’t standard but is torqued and
fragmented and elided in a way that
makes standard syntax seem to exist
only behind the words in some kind
of virtual space of meaning — not in
the words, where it seems to half
evaporate — then I’m pointing to
thinking that cannot be visualized
or rearticulated discursively. And
yet such thinking may seem to have
a sensuous reality because of the
sounds, rhythms, and associations
of the words themselves and the train
of associations that unfolds in them.
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NRM: Why is poetic thinking
valuable? How can it help us engage
with each other and our challenges
in a complex world?

of argument, as in the Renaissance,

RG: As I explore poetic thinking —

when this kind of poetry was

what it is, how it creates its effects,

frequently written — or even

how to see it moving in a poem —

theology, as in Dante or Milton. But

my purpose is not only to evoke the

over its entire history it tends not

pleasures of writing and reading,

to be logical or deductive, except

and their value to our inner lives,

at moments. It often has been

but also to defend the deep

narrative, as in the Iliad and

distinguishing humanness of artistic

Wordsworth’s "Prelude", or dramatic,

and intellectual creativity. Well,

as in Shakespeare. It’s seldom that

that’s easy to defend, you might say.

way now. Poetic thinking is

But I disagree that it is well enough

tremendously various in ways made

defended, or championed, in the

possible (or constrained) by the

difficult, inequitable, crisis-

specific language, culture, and

saturated, literally and figuratively

historical moment in which it is

explosive, and poorly tended world

composed and again by the language,

around us. Even at literature’s most

culture, and historical moment in

tragic heights, it provides us with

which it is read. What one epoch

freely won pleasures, on the one

understands, or at least intuits, as its

hand, and useful sorrows, on the

own distinctive aspects of poetic

other, as we learn to feel and think

thinking may, in a later era, be read

about the course of human life;

in a different way. We see a similar

and human identity, fate, and

dynamic in the way music is composed,

action; and thought itself.

heard, and then transformed by
historically changing ways of
listening to and performing it.

— Matt Golosinski

BRAIN TRAINING

Northwestern’s new neuroscience major prepares
undergraduates for a lifetime of discovery

Unlocking the brain’s secrets requires harnessing cross-

Biological Sciences. The faculty took action after conversations

disciplinary knowledge: Mathematics, chemistry, genetics,

with a large number of interested students who voiced both

cell biology, and studies of behavior, cognition, and

their aspirations and challenges.

language are some of the areas contributing to progress in
neuroscience. Now, Northwestern undergraduate students
have a robust, integrated major that lets them explore the
brain in both depth and breadth.

A significant burden was that students needed a double
major to gain broad exposure to neuroscience. Northwestern
has as many as four majors that offer brain-based study —
biological sciences with a neurobiology concentration,

This fall the Department of Neurobiology launched an

psychology, cognitive science, and communication sciences

interdisciplinary neuroscience major.

— but none offer the full range of coursework that many
students wanted. In some majors, students also had to

The major offers a comprehensive program that provides a
thorough neuroscience foundation, with core and elective
courses that address molecular, cellular, and systems-level

wait until their junior or senior year before taking
brain-related courses, “which is very late to study
what you are most interested in,” says Woolley.

mechanisms of brain function as well as the human brain
and behavior. In these courses students learn not just the

Junior Nicholas Hug and senior Helen Chen, each planning

science but also the history, major ideas, and research

to pursue medicine, had designed what Chen calls a “pseudo-

approaches of neuroscience. They can also study the ethical

neuroscience major.” Hers was in biology and cognitive science

implications of neuroscience research and its social

while Hug combined biology with communication sciences

impact. The curriculum prepares students for careers

and disorders. Both transferred to the neuroscience major

across a wide spectrum of areas, including research,

this year.

medicine, biotechnology, pharmaceuticals, and even
science journalism and patent law.

In addition to integrating brain-related coursework, the
major offers new neuroscience classes developed specifically

Because some neuroscience students are oriented toward

for the major, notes Hug. Chen began working with Woolley

quantitative sciences while others lean toward behavioral

to gather peer feedback. She says she wanted to play a role

and cognitive areas, the neuroscience major allows students

in developing the new major so that future students could

to choose an allied field, such as biology, chemistry,

enjoy all the opportunities it provides.

computation and systems modeling, human behavior
and cognition, or language and human communication.
The program is further strengthened with courses
in related sciences (e.g., math, chemistry, physics,
physiology) and laboratory experience.

Students aren’t the only beneficiaries of the major.
Northwestern neuroscientists have appointments in at least
10 departments, including physics and linguistics. Woolley
hopes that working together on the undergraduate curriculum
will provide colleagues with more interdisciplinary

“Developing a neuroscience major had been under discussion

engagement, further promoting collaboration in research

among Department of Neurobiology faculty for some time,”

and teaching.

says Catherine Woolley, William Deering Chair in

—Maureen Searcy
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BOOKS

Playing with
Something that
Runs: Technology,
Improvisation
and Composition
in DJ and Laptop
Performance

How Poems Think
Reginald Gibbons, English
University of Chicago Press,
2015
To write or read a poem is
to think in distinctively

The Art and
Science of
Personality
Development
Dan McAdams,
psychology

The Scholar
Denied: W.E.B.
Du Bois and the
Birth of Modern
Sociology
Aldon Morris, sociology
and African American
studies

poetic ways, guided by

Guilford Press, 2015

Mark Butler, music

metaphors, sound, rhythms,

Drawing on state-of-the-

Oxford UP, 2014

and more. Poetry’s stance

art personality and

Electronic dance music

toward language creates a

developmental research,

performers use preexistent

particular intelligence, a

this book presents a new

In this groundbreaking

elements (vinyl records and

compressed articulation

and integrative theory of

book, Morris helps rewrite

digital samples) to create

that expands inner

how people come to be

the history of sociology

performances that are

experience, imagining

who they are over their

by acknowledging the

largely improvised, evolving

with words what cannot

life. McAdams traces

primacy of W. E. B.

in response to a particular

always be imagined without

the development of

Du Bois’ work in the

situation and audience. In

them. Through translation,

three distinct layers

discipline. Questioning

PWSTR, Butler explores

poetry has diversified

of personality: the social

the prevailing narrative

this improvisation,

poetic traditions, and some

actor who expresses

of sociology’s development

revealing how musicians

of poetry’s ways of thinking

emotional and behavioral

— which marginalized

turn seemingly invariable

begin in the ancient world

traits; the motivated

and disparaged Du Bois’

content into novel

and remain potent today.

agent who pursues

seminal contributions —

expressions. Based

In How Poems Think,

goals and values; and the

this rigorously researched

on interviews with

Gibbons presents a gallery

autobiographical author

text exposes the economic

musicians, as well as

of inventiveness and

who constructs a personal

and political factors

studies of performance

continuity drawn from

story for life. Highly

that rendered Du Bois

mediums, Butler shows

a wide range of poets.

readable and accessible

“invisible.” The Scholar

how technology enables

He explores poetic

for scholars and students,

Denied is essential

these transformations.

temperament, rhyme,

the book uses famous

reading for anyone

An illuminating look

metonymy, and etymology

examples to illustrate

interested in American

at electronic-music

as modes of thinking

concepts and empirical

history, racial inequality,

performance, PWSTR is

and feeling, attuning

findings.

and the academy.

a resource for musicians,

us to the possibilities

fans, and scholars.

of poetic thinking.
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University of California
Press, 2015
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McCormick School of Engineering senior Nick Geisendorfer
and his academic adviser, Ramille Shah, materials science
and engineering and surgery, inspect a fabricated
solid oxide fuel cell (SOFC) created using 3-D printing
technology. SOFCs could become the fuel cells of the
future because of their high efficiency, long-term
stability, fuel flexibility, low emissions, and relatively
low cost. Geisendorfer received a Fletcher

Office for Research
633 Clark Street
Evanston, IL 60208-1108

Undergraduate Research Grant Prize to test possibilities
for making SOFC technology more efficient and
marketable. Shah, a member of the Simpson-Querrey
Institute, is an expert in applying 3-D printing to create
new biodegradable materials and scaffolding for
regenerative medicine. She has also researched
and developed unique functional 3-D inks for
energy and advanced structural applications.

