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Every day, researchers at Penn make an impact. From the  

exploration of a hidden source of energy in the farthest reaches of space  

to liquid crystals at the nanoscale, researchers across the University are 

changing the way we see, examine, and live in the world, both big and small.

This brochure highlights some of the eminent research at Penn’s 12 

schools that has occurred in the past year. 

Experts ask thought-provoking questions in an array of fields:  

They examine the way diet affects sleeping patterns, understand how 

epigenetics influence the caste system in an ant colony, and discover that  

the Philadelphia accent is changing over time.

One researcher is looking at the effect of pockets of unvaccinated  

students on the general population. A legal scholar is assessing whether 

judges are influenced by race, while a cinema studies professor is delving 

into the history of copyright wars in Hollywood. One management expert has 

written a book explaining why some people are successful and others are not. 

At Penn, research is aimed at expanding the frontiers of human achieve-

ment and understanding, with the ultimate goal of improving the world.  

To keep up with all the University’s research news, visit Penn’s research 

website, upenn.edu/research.
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“You are what you eat.” Is there any truth to the old 

saying? According to Penn research, there may be— 

at least in the way diet affects sleeping patterns.

A study from Penn’s Perelman School of Medicine, 

published in the journal Appetite, shows for the first 

time that certain nutrients may play a role in short  

and long sleep duration. In addition, the people who 

report eating a large variety of foods—an indicator  

of an overall healthy diet—had the healthiest sleep 

patterns. 

“As a society, we’ve come a long way to appreciate 

the importance of physical activity and a healthy  

diet, but we’re still behind when it comes to sleep,” 

says Michael Grandner, an instructor in psychiatry  

and a member of the Center for Sleep and Circadian 

Neurobiology at Penn. “Even though we’ve been 

talking about the relationship between diet and sleep 

for thousands of years, there is really very little work 

scientifically on how sleep and diet are related in the 

real world.”

The research team analyzed data from the 2007-08 

National Health and Nutrition Examination Survey,  

or NHANES, sponsored by the Centers for Disease 

Control and Prevention. They received additional 

support from the National Institutes of Health. The 

sample for the survey was selected to represent the 

U.S. population for all ages and demographics— 

the first population-level study of its kind. 

Penn researchers classified the survey participants by 

their reported sleep durations: Participants who slept 

less than five hours per night were deemed “very short 

sleepers,” five to six hours per night were considered 

“short,” seven to eight hours—the recommended 

sleep duration for better overall health—qualified as 
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What You Eat May Determine How You Sleep

When it comes to maintaining body weight, when you eat—and when  

you sleep—might be just as important as what you eat. In a study published 

in Nature Medicine, Georgios Paschos, a research assistant professor in the 

lab of Garret FitzGerald, director of the Institute for Translational Medicine 

and Therapeutics in the Perelman School of Medicine, presents evidence 

that suggests that there could be a significant relationship between fat cell 

physiology and the body’s natural clock.

The study, which showed that mice became obese when their daily feeding 

schedules were disrupted, may shed light on the complex causes of obesity 

in humans, Paschos says. The work was supported by the National Heart 

Lung and Blood Institute and the Medical Research Council.

“We have a master clock in our brain’s hypothalamus that is obtaining 

information from the optic nerves on light intensity,” Paschos says. “Its role is 

to synchronize our bodies to the light schedule—but the rest of our cells and 

tissues have their own clocks, too, including fat cells.”

The team found that body weight regulation in mice falls apart when the 

body’s natural clocks of the fat cells are disrupted. Paschos says the research 

revealed that not only disrupted eating schedules affect the body’s ability to 

maintain body weight, but disturbed sleep schedules may do so as well.

“We saw that there are time-specific qualities to fat, and so the cell loses 

its overall ability to synthesize fatty acids,” Paschos says. “It also loses the 

specificity in time in how it releases this fat into the bloodstream.”

Paschos says this study suggests that it could be possible for humans  

to gain weight by eating the same amount of calories at different times  

of the day.

“More and more people have sleep problems and busy schedules that 

don’t always correspond to a day-and-night schedule,” Paschos says.  

“This study is important because it shows that keeping a schedule is  

actually helping our body maintain homeostasis.” n

Fluctuating Schedules Affect Fat Cells
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“standard,” and those who reported nine or more 

hours were considered “long” sleepers. 

The Penn researchers also considered each partici-

pant’s detailed diet, including even the occasional 

glass of water. With this data, the team analyzed 

whether each group differed from the standard group 

on any nutrients and total caloric intake. They also 

looked at these associations after controlling for 

overall diet, demographics, socioeconomics, physical 

activity, obesity, and other factors that could have 

explained this relationship.

The authors found that total caloric intake varied 

across groups. Short sleepers consumed the most 

calories, followed by standard sleepers. 

Short sleepers had the least variety in the food they 

consumed, and those who got the standard seven to 

eight hours of sleep had the highest variety in their 

diets. There were also differences among groups for 

many types of nutrients, including proteins, carbohy-

drates, vitamins, and minerals.

“This opens the door to asking questions about 

why, for example, sleep duration is associated with 

certain minerals in the diet. Is it that the changes in 

sleep are leading to changes in diet, such as intake or 

variety of foods? Or is it that diets that have certain 

components might expose people to different types  

of sleep patterns?” Grandner asks. “In some ways, 

this study brings up more questions than we have 

answered. But in science, that’s a good thing.”

Going forward, Grandner and his team plan to 

study in greater detail how sleep habits are related  

to dietary patterns. n

“As a society, we’ve come a long way to appreciate 
the importance of physical activity and a healthy 
diet, but we’re still behind when it comes to sleep.”
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w e b  e x t r a

youtu.be/dmaeas6urLa

Watch Dennis Discher discuss a “passport” that could be attached 

to therapeutic particles and devices, tricking part of the body’s 

immune system into leaving them alone.

a Cancer-fighting mushroom

hemangiosarcoma is a particularly aggressive and devastating 

form of canine cancer that tends to strike pets that otherwise 

seem perfectly healthy. 

“It’s a very sad disease,” says Dorothy Cimino Brown, 

professor and chair of the Department of Clinical Studies in 

Penn’s School of Veterinary Medicine. “One minute a dog will 

seem fine and the next, the owner will find the dog collapsed on the floor.”

Though there is no cure for hemangiosarcoma, research by Penn Vet scientists has 

shown that a compound in a mushroom may help extend the life of dogs diagnosed 

with the disease. The treatment could give owners precious additional time with their 

pets, while offering an alternative or complementary treatment to traditional 

chemotherapies.

Cimino Brown, who is also director of Penn’s Veterinary Clinical Investigations Center, 

has long been interested in CAM, or complementary and alternative medicine. She part-

nered on this study with Jennifer Reetz, an attending radiologist in the Department of 

Clinical Studies.

The compound involved in the study is derived from the Yunzhi mushroom, which has 

been used in traditional Chinese medicine for two millennia for general health benefits. 

More recently, scientists have pinpointed what they believe to be the compound that 

lends the Yunzhi its apparent beneficial properties: polysaccharopeptide, or PSP. 

“The newer slant on this area of research is that maybe PSP is not just an immune-

boosting compound but can actually fight tumors specifically,” says Cimino Brown.  

“So that’s the angle we were taking in examining these dogs.”

Publishing the results of their trial in the journal Evidence-Based Complementary and 

Alternative Medicine, Cimino Brown and Reetz studied 15 client-owned dogs that had 

been diagnosed with hemangiosarcoma. The Penn Vet researchers asked owners to give 

their dogs capsules of a formulation of PSP called I’m-Yunity that they tested for good 

manufacturing practices. Divided in three groups of five, dogs received daily doses  

of either 25, 50, or 100 milligrams of the compound per kilogram of weight. During 
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The immune system is on constant watch for any-
thing unrecognizable to the body. Antibodies and 

related molecules of the immune system stick to bacteria, 

viruses, and other invaders that travel through the blood-

stream and tag them for inspection by immune system 

cells called macrophages. When the intruders fail to  

produce a valid ID, the macrophages protect the body by 

eating them.

Having a working immune system is vital, but this zero-

tolerance policy on invaders sometimes gets in the way of 

treatments, like drug-delivering nanoparticles or implanted 

medical devices.   

Fortunately, a study led by Chemical and Biomolecular 

Engineering Professor Dennis Discher in Penn’s School  

of Engineering and Applied Science, has shown a way to 

fool the immune system with a protein equivalent of a 

forged passport. 

The research, which was published in the journal Science 

and funded by the National Institutes of Health and the 

National Science Foundation, is an extension of previous 

work on the protein CD47, which is found on the exterior 

of most human cells. The protein serves as a “marker of 

self” identification. When a macrophage comes across a 

healthy blood cell, for example, the CD47 on the blood 

cell’s membrane binds to an appropriate counter-receptor 

on the macrophage, proving that it belongs in the body 

and should be released. But when a blood cell gets old and 

worn down, CD47 can lose its function and fail the test, 

triggering the immune system to clear the old blood cell 

from circulation. 

The challenge in adapting CD47 for therapeutic  

applications is in finding the simplest version that still  

says to macrophages, “Don’t eat me.” Discher’s team used 

computational modeling to design a smaller version.

“CD47 is normally made of hundreds of amino acids, 

but we can take it down to about 20, or maybe smaller,” 

Discher says. “Once it’s a small, synthetic molecule like 

this, it’s much easier to make, to control, and to put on 

whatever you want.” 

Once synthesized, the team attached it, along with  

antibodies, to inert plastic nanoparticles. Antibodies are 

often used to target cancer cells, but they also attract the 

attention of macrophages. The researchers wanted to be 

A Passport for the Immune System 

sure they were testing that the particles’ passports were 

being checked and approved.

The team injected these nanoparticles, as well as some 

without the peptide passport, into genetically modified 

mice that had human-like macrophages. They tested the 

mice’s blood at regular intervals to see how fast their 

immune systems cleared each kind. Within 20 minutes, 

there were up to four times as many particles with the 

passport than there were without it. 

“If these nanoparticles had a payload of drugs, it might 

take a few trips around the circulatory system before they 

find their targets,” Discher says. “So by suppressing the 

macrophage response, this passport can give a nanoparti-

cle more time in circulation to deliver drugs and imaging 

agents to disease sites, such as tumors.” n
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researchers used computational modeling to figure out the smallest 
number of amino acids that could mimic the role of a protein that helps 
the body’s own cells avoid being attacked by the immune system.
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Nearly half of the U.S. adult population suffers from periodon-
titis, a form of chronic gum disease. Bacteria are responsible,  

causing inflammation and eventually bone loss, and in the worst cases, 

even affecting overall health.

A treatment for this prevalent disease could benefit millions of people.

With a recent finding, researchers George Hajishengallis of Penn’s 

School of Dental Medicine and John Lambris of the Perelman School of 

Medicine, along with other University colleagues, have made a signifi-

cant stride toward that goal. In a study published in the Journal of 

Immunology, they identified a molecular target that, if blocked, hamstrings 

the inflammatory activity of gum-disease-causing bacteria. The result can 

stave off the harmful effects of periodontitis and even reduce problems 

after it has taken hold of the gum tissue. 

The discovery stemmed from work the researchers had previously 

done on the body’s complement system, a component of the immune 

system that helps eliminate attacking pathogens. Previous investigations 

showed that Porphyromonas gingivalis, the bacterium responsible for many 

cases of periodontitis, takes over a complement receptor in the host to 

trigger inflammation and reduce the ability of immune cells to clear 

infections in the gums. Other lines of research indicated that Toll-like 

receptors, or TLRs—cellular membrane proteins that spur immune 

responses—may act in concert with the complement system.

The Penn study, supported by funding from the National Institutes of 

Health, found that mice bred to lack either a certain TLR or a complement 

receptor did not develop the bone loss associated with periodontitis. And 

mice receiving injections of one of two different molecules, designed to 

activate either the complement receptor or the TLR, triggered substantial 

inflammation. Given together, the inflammatory response soared even 

higher than expected.  

This one-two punch led Hajishengallis and Lambris to wonder 

whether the two receptors were acting together, and whether blocking 

only one of these receptors would be sufficient to tamp down the 
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immune response upon which the bacteria capitalized. 

The investigators tested a molecule that blocks only the activity  

of the complement receptor. Mice treated with this molecule after 

being exposed to P. gingivalis had inflammation reduced by 80 percent 

compared with a control group. They also had no bone loss. The mole-

cule was even effective at reducing inflammation and inhibiting bone 

loss—lowering both by about 70 percent compared with a control 

group—when administered after the mice already had gum disease.

“Our results showed that we could inhibit the disease either in  
a preventive or a therapeutic mode,” Hajishengallis says. 

The researchers have been awarded grant funding from Penn and 
other sources to pursue trials of the complement inhibitor in addi-

tional model organisms.

“Our data clearly show that complement plays a very important  

role in periodontal diseases,” Lambris says. “Our ultimate goal is to 

bring complement inhibitors to the clinic to treat these conditions  

in humans.” n

bacterial infections in the gums can lead to 
chronic inflammation and even bone loss, but 
a drug targeted to a cellular receptor might be 
able to reverse this damage.

Stopping Gum Disease        in its Tracks
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   n 2008, a measles outbreak erupted in 

California. It was traced to an unvaccinated 

child in San Diego who caught the disease in 

Europe and spread it to more than 11 children, 

including his siblings, classmates from school, 

and other patients from his pediatrician’s office.

This incident caught the attention of Alison 

M. Buttenheim, an assistant professor in Penn’s 

School of Nursing, who studies how changes  

in parental behavior can improve child health. 

At the root of the 2008 measles outbreak— 

as well as other outbreaks in diseases such as 

whooping cough—is a rise in the number of 

parents who skip or delay their children’s 

vaccinations.

“There’s a trend now of parents refusing to 

vaccinate children because of religious, philo-

sophical, or personal beliefs,” says Buttenheim. 

“The risk of getting one of these diseases is still 

pretty low, but it exists.”

Buttenheim and her team of researchers 

examined data reported each year to the 

California Department of Public Health by  

more than 7,000 public and private schools  

on approximately 500,000 kindergartners.  

They saw an upswing in the number of children 

whose parents chose to opt out of one or  

more vaccinations.

The percentage of children with one or more 

personal belief exemptions, or PBEs, increased 

from about 2.3 percent in 2010 to 2.7 percent  

in 2012.

“In the mid-1990s, that figure was well under 

1 percent,” says Buttenheim, whose study was 

published in the American Journal of Public 

Health and was funded by the Robert Wood 

Johnson Foundation.

More troubling than the overall number  

of exemptions is the fact that unvaccinated 

students tend to cluster within schools. The 

more exemptions there are in a specific school 

or classroom, the higher the risk of an outbreak, 

endangering children who can’t be vaccinated 

or for whom vaccines are not effective.

“Pockets of unvaccinated children threaten 

herd immunity, the protection created when 

most members of a population are vaccinated 

or otherwise immune,” Buttenheim and her 

colleagues write.

Some people don’t perceive diseases like 

measles to be severe because they haven’t seen 

their devastating effects, she says. Others are 

concerned that vaccines will harm an infant, 

even though the vaccines included in the  

childhood schedule have been rigorously tested 

for both safety and efficacy, with ongoing 

surveillance to identify potential problems.

Once such fears take root, they create new 

norms in societal attitudes toward vaccination 

that get reinforced over time, Buttenheim says. 

In addition, it’s easy to opt out of a vaccine for 

personal belief reasons: Parents simply sign  

the immunization record when their children 

begin kindergarten.

Buttenheim believes more parents will accept 

that vaccinations are safe and necessary if 

nurses and doctors tailor their counseling  

strategies to specific concerns.

Since Buttenheim began studying the trend, 

new California legislation has emerged that 

would require parents to provide a signed letter 

explaining that they understand the risks of 

vaccine exemptions, as well as a letter from 

their health care provider to prove they 

discussed the issues.

 “Our hope is that it’s a nudge for parents 

who are vaguely hesitant about vaccinating their 

kids,” Buttenheim says. “If it’s easier to opt in 

than to opt out of the vaccination schedule, it 

may bump them into just getting vaccinated.” n

The number of exempted 
kindergartners enrolled  

in schools with  
more than 20 exempted  
kindergartners rose from 

to
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Fewer Vaccinations Lead to a Rise in Diseases

Pockets of unvaccinated children threaten herd immunity,  
the protection created when most members of a population  
are vaccinated or otherwise immune.

i

in 
2008

That is a

increase

in 
2010
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I
Stem Cells 

In order to usher in the revolution  
in regenerative medicine that stem 
cells have promised for decades, 
researchers need to better understand  

the conditions that cause them to differen-

tiate into the body’s many different types  

of cells. 

Research by bioengineers in the School 

of Engineering and Applied Science at  

Penn, led by Professor Jason Burdick and 

published in Nature Materials, now shows 

that the fate of one kind of stem cell 

depends on how well it can grip its 

surrounding environment. 

“With a lot of current clinical work, stem 

cells are just injected into the body, hoping 

they will find the right place and do the 

right thing,” Burdick says. “But by adding 

the tissue engineering approach, where we 

combine cells with materials that signal 

how they should grow and change, we can 

get better results.” 

In a study supported by the National 

Science Foundation, the National Institutes 

of Health, and the David and Lucile 

Packard Foundation, Burdick’s team worked 

with mesenchymal stem cells, or MSCs. 

These cells are found in bone marrow and 

can turn into bone, fat, or cartilage. 

Previous research on MSCs involved grow-

ing them on 2D gel films and showed that 

the stiffness of the gel played a role in 

whether they would turn into fat or bone. 

However, these 2D films were unlike the  

3D environment that cells naturally 

encounter in the body. Artificial growing 

environments that better mimic the  

signals cells would normally receive could 

therefore be critical components of future 

stem cell-based therapies.

To simulate those environments, 

Burdick’s team used soft 3D materials 

known as hydrogels. The researchers found 

that, unlike when the cells are grown on 2D 

films, changing the firmness of these gels 

didn’t influence a cell’s fate. The difference-

maker was whether a cell could break the 

chemical bonds that held the hydrogel 

together, enabling it to spread through the 

gel and better anchor itself. 

To test the cells’ grip, the researchers put 

tiny beads into the hydrogels. By determin-

ing how much the beads moved as the cells 

spread, they were able to tell how hard the 

cells were pulling on their surroundings.  

At the end of the experiment, they “popped” 

the cells and measured the paths of the 

beads as they sprang back to their original 

positions within the gel. 

When the cells were grown in gels made 

with bonds that they could break, improv-

ing their grip on the gel, they were more 

likely to differentiate into bone. When they 

were grown in gels with unbreakable bonds, 

the cells were more likely to go down the 

path to becoming fat. n

The fate of one kind  

of stem cell depends 

on how well it can  

grip its surrounding 

environment.

Need  
to Get  
a Grip

oPPosite: 3d traction force microscopy shows 
where and how hard this bone-like cell is pulling 
on the surrounding gel.

aboVe: fluorescently labeled mesenchymal stem 
cells are shown in a hyaluronic acid hydrogel.
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Our immune system protects us 
from a litany of ills, including 
parasites, viruses, and bacteria, 
but it can also be the source of malady. 

In inflammatory bowel disease  

(IBD), for example, immune cells  

inappropriately attack the “good”  

bacteria that line our digestive tract, 

leading to chronic inflammation.

Research led by Perelman School  

of Medicine scientists has shed light 

on how the immune system keeps  

the peace with the body’s friendly 

bacteria. Their work may point the 

way toward eventual treatments for 

diseases that involve inflammatory 

reactions against commensal microbes, 

from IBD and HIV/AIDS to cancer and 

diabetes.

Our gastrointestinal system is lined 

by roughly 100 trillion bacteria. Far 

from posing a problem, in healthy 

individuals these commensal microbes 

help extract nutrients from food and 

ward off dangerous pathogens. Yet 

scientists did not understand why  

the immune system tolerates this 

population of foreign organisms. 

“If the mammalian immune system 

evolved to target bacteria and clear 

them, it creates this paradox of how 

we peacefully coexist with these other-

wise beneficial bacteria,” says Gregory 

brokering Peace  
           in the gut

~100,000,000,000,000

F. Sonnenberg, a research associate  

in the Department of Medicine.

Sonnenberg teamed with postdoc-

toral researcher Matthew Hepworth 

and other colleagues to investigate a 

particular type of immune cell, known 

as innate lymphoid cells (ILCs), which 

they thought could play a role in 

maintaining this alliance. ILCs bear a 

strong resemblance to T cells, 

however, which has made it difficult 

for researchers to discern whether  

the ILCs fulfilled a unique function  

in the body. 

To overcome this obstacle, 

Sonnenberg and Hepworth took  

a novel approach, depleting mice  

of a subset of ILCs.

“When we depleted the ILCs,  

CD4 T cells became dysregulated  

and inflammatory,” Hepworth says. 

“The target of this inflammation 

appeared to be commensal bacteria.”

The researchers looked for genes 

that were highly expressed in the ILCs 

to identify potential targets that may 

prevent this dysregulation, and they 

came upon a set of proteins known as 

major histocompatibility complex 

class II (MHCII). MHCIIs are involved 

in the process by which T cells “learn” 

whether to ignore or attack proteins 

they encounter in the body. 

Mice engineered to have ILCs  

lacking MHCII had high levels of 

inflammation, as T cells reacted  

inappropriately to the commensal 

bacteria. This inflammation resulted 

in tissue damage in the intestines  

akin to IBD, the researchers reported 

in the journal Nature. 

“In this intestinal network, it seems 

these MHCII-expressing ILCs are 

important for quieting the T cell 

response to commensal bacteria, 

essentially telling the rest of the 

immune system not to attack these 

beneficial microbes,” says Sonnenberg.

It is very possible that the findings 

apply to humans as well as mice, as 

the Penn-led team found that ILCs 

from healthy human donors express 

MHCII. To test this idea, Sonnenberg 

and Hepworth plan to examine intes-

tinal tissue from adult and pediatric 

IBD patients to see if their ILCs have 

abnormalities in MHCII expression. 

Their work, funded by the National 

Institutes of Health, Crohn’s and 

Colitis Foundation of America, and 

the Burroughs Wellcome Fund, aims 

to identify strategies to treat or halt 

the progression of a host of diseases 

related to chronic inflammation.

“We still have a lot to learn about 

how these cells are working,” says 

Sonnenberg, “but down the line, we’re 

thinking about whether we can use this 

expression of MHC class II molecules 

on innate lymphoid cells as a therapy 

against IBD and other common 

inflammatory diseases that appear  

to be driven by the inappropriate 

immune responses to our commensal 

bacteria.” n
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number of bacteria lining 0ur gastrointestinal system 

innate lymphoid cells 
(green) are found in the gut 
of healthy mice among 
intestinal epithelial cells 
(red) and nuclei (blue), and 
help to prevent the immune 
system from attacking the 
body’s “good” bacteria.  
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ant colonies are well-known for having distinct classes: the  

workers, the soldiers, and the all-important queen among them. 

But how this caste system arises when these female ants share  

a common genome, has been unclear. An investigation led by 

Penn researchers, including Penn Integrates Knowledge 

Professor Shelley Berger and postdoctoral researcher Daniel 

Simola, has begun to paint a picture of how the same genes  

can give rise to a host of differing characteristics.

The study, published in the journal Genome Research and 

supported by a grant from the Howard Hughes Medical Institute, 

examined differences between two castes of the Florida 

carpenter ant: the “majors,” or soldiers, which have large heads 

and strong mandibles that are used in the defense of the colony, 

and the “minors,” which are smaller, more numerous, and act 

as the colony’s main foragers and caretakers of the young.  

Minors also have significantly shorter lifespans than majors.

In earlier work, Berger and colleagues sequenced the carpenter 

ant genome, which they probed in the new study to elucidate a 

mechanism that would explain the physical, behavioral, and 

neurological differences within the castes in the species. 

“Our research shows that both these castes have essentially 

identical genetic sequences,” says Berger, the Daniel S. Och 

University Professor in the Perelman School of Medicine’s 

Department of Cell and Developmental Biology and a professor  

in the School of Arts & Sciences’ Department of Biology. “That 

means these enormous differences that we’re seeing between 

the groups are occurring through other means. This is a perfect 

situation to understand how epigenetics, or regulation ‘above’ 

genes, plays a role in establishing these dramatic differences.”

Epigenetic changes frequently impact whether certain genes 

are turned on or off during development. One of the ways  

this occurs is by histone modification, in which the protein 

complexes of histones, around which DNA winds in the nuclei  

of cells, are tagged with small chemical groups. Such changes 

can cause DNA to wrap around the histones more tightly or 

loosely, leading to changes in the expression of genes encoded 

on those strands of genetic material. 

The researchers identified many variations in histone modifica-

tions between the minor and major castes. However, altered 

levels of one modification in particular seemed to distinguish the 

two castes, correlating with the expression levels of genes that 

play important roles in turning on muscle development in the 

major caste and brain development in the minor caste. 

The variations in histone modification appear to be caused by 

a regulator gene called CREB binding protein (CBP), which, 

remarkably, has been linked in studies to learning and behavior 

in mice and humans. 

“The idea is that the same CBP regulator and histone  

modification are involved in a learned behavior in ants—foraging— 

mainly in the brainy minor caste, to establish a pattern of gene 

regulation that leads to neuronal patterning for figuring out 

where food is and being able to bring the food back to the nest,” 

Berger says. 

To expand on this work, Berger and her co-authors 

hope to take advantage of ants as a new model 

organism for studying epigenetic regulation at  

the level of the whole individual, given these 

extraordinary differences that accrue between 

genetically identical castes. 

“We’d like to probe this system to under-

stand how epigenetic regulation underlies 

changes in behavior, in longevity, and in 

fertility within the queen caste,” says 

Berger. “All of these characteristics 

we’ve been looking at in the ants  

may have implications beyond the 

ants, certainly to mice and likely 

also to humans.” n

Epigenetics Gives Rise to Brawny and Brainy Ants 
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Wear at the Atomic Scale

Researchers combined two microscope techniques to investigate how many 
individual atoms get left behind when one surface rubs against another.
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   s surfaces rub against one another, they break down and lose 

their shape. There are two main ways this happens: fracture, as is the 

case when a pencil point snaps off, and plastic deformation, which 

happens when a knife gets dull, for example. 

Wear is an especially big problem for micro- and nanoscale 

devices. Their points of contact may wear out after hundreds of 

cycles, when they may need to last for trillions. With this in mind, 

researchers have long been interested in seeing whether fracture and 

plastic deformation extend down to the atomic scale and if there are 

other mechanisms at play. 

Now, researchers at Penn’s School of Engineering and Applied 

Science have demonstrated one of the mechanisms behind wear at 

the smallest scale: the transfer of material, atom by atom, from one 

surface to another.

The study, conducted by Tevis Jacobs, a former doctoral student in 

Materials Science and Engineering, and Robert Carpick, department 

chair of Mechanical Engineering and Applied Mechanics, was 

supported by the National Science Foundation and published in 

Nature Nanotechnology.

In the past, researchers could only infer that this “atomic attrition” 

was occurring, but Carpick and Jacobs aimed to observe it directly  

by combining aspects of two microscope modalities—atomic force 

microscopy (AFM) and transmission electron microscopy (TEM).  

The former technique has been used to study wear in the past, as it 

involves dragging an atomically sharp tip across a sample. This allows 

fine control of the contact between the surfaces but doesn’t visualize 

the removal of material from the tip. This means that the competing 

wear mechanisms can’t be distinguished from one another.

The Penn team’s breakthrough was to conduct AFM-style wear 

experiments inside a TEM, which passes a beam of electrons through 

the tip to generate an image. This allowed Jacobs and Carpick to 

detect nanoscale changes in the shape of the silicon tip after each 

period of contact with a diamond surface, while also recording that 

contact’s force, sliding distance, and speed. 

Analyzing that data using a model that described the rate of  

chemical reactions strongly suggested that the silicon atoms were 

bonding to the diamond and then breaking away. Similar modeling 

could eventually be applied to predict wear for other materials  

and conditions.

“Understanding the atomic attrition mechanism will be funda-

mental for making better, cheaper, and longer-lasting nanoscale 

devices,” Carpick says. n

a

In a healthy body, bones are sturdy and strong.  
Yet bone tissue is actually in a constant state of flux, with 

some cells breaking down bone, and other cells, called 

osteoblasts, forming new bone. Therefore, to rapidly heal a 

bone fracture, it would be useful to amplify the osteoblasts 

to enhance the natural process of bone formation.

A recent finding by the School of Veterinary Medicine’s 

Kurt Hankenson and colleagues may one day serve as a 

clinical therapy to do just that.

The work, supported by the Department of Defense, the 

Osteosynthesis and Trauma Care Foundation, as well as the 

Penn Institute for Regenerative Medicine and published in 

the journal Stem Cells, began as the research team investi-

gated a molecular signaling pathway found in most animal 

species, which is known to play a role in stem cell 

differentiation. 

In prior studies, the Penn Vet team demonstrated that 

one of the proteins that acts in this pathway, Jagged-1,  

is abundant in bone-forming osteoblasts during fracture 

healing. Their next step was to introduce Jagged-1 to 

human stem cells to evaluate the effects on osteoblast 

development. 

“It was remarkable to find that just putting the cells 

onto the Jagged-1 ligand seemed sufficient for driving  

the formation of bone-producing cells,” says Hankenson, 

associate professor in the Department of Clinical Studies.

Jagged-1 also seems to play a role in Alagille syndrome, 

a rare condition which causes a host of metabolic problems 

and renders patients susceptible to bone fractures. Some 

studies have linked Jagged-1 mutations with low bone 

mass. All these lines of evidence suggest that Jagged-1 

could be a linchpin for treating everything from spine 

injuries to osteoporosis to Alagille syndrome itself. 

Hankenson is wasting no time investigating the possi-

bilities. One collaboration with Kathleen Loomes of Penn’s 

Perelman School of Medicine and the Children’s Hospital 
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Speeding Bone Healing
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Monogamy 
Contributes 
to Monkey’s 
Success
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“There’s some consensus among anthropologists 
that pair-bonds must have played an important 
role in the origin of human societies.”
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   he owl monkeys of northeastern Argentina are wide-eyed, 
nocturnal primates that live in close-knit social groups.  
They’re also considered a socially monogamous species—a fact that  

may contribute to the reproductive success of both males and females.

Research from Eduardo Fernandez-Duque, an associate professor of 

anthropology in Penn’s School of Arts & Sciences, and former Penn  

postdoctoral student Maren Huck reveals that owl monkeys with one 

partner produced 25 percent more offspring per decade than those with 

two or more partners.

“What we’re showing is that if you manage to stay with the same 

partner, you produce more infants than if you’re forced to change  

partners,” says Fernandez-Duque.

The findings underscore how pair-bonds and monogamy can benefit 

certain individuals and may have implications for understanding how 

human relationships have evolved. 

Since 1997, Fernandez-Duque and colleagues have worked in the forests 

of Argentina’s Chaco region on the Owl Monkey Project, an effort that 

combines genetic and endocrinological analyses with long-term behavioral 

and demographic field observations. The recent study, published in PLOS 

ONE, amasses data from 16 years of observation of 18 owl monkey groups, 

including a total of 154 animals. A social unit comprises a male, a female, 

and as many as four offspring, which stay in their parents’ care for about 

three years before leaving to find mates and start families of their own.

Previously, Fernandez-Duque’s team found that social groups are some-

times ruptured when a “floater” attacks a member of an owl monkey pair 

and replaces him or her as a mate and infant care-provider. The researchers 

discovered that having a partner evicted harms the reproductive success of 

the remaining mate. 

The reason is unclear, but it may be tied to the relatively brief window 

of female fertility, or to a delay in reproduction as the new pairmates take 

time to assess each other. 

Fernandez-Duque’s group has also shown that male owl monkeys devote 

significant energy toward raising their offspring, including carrying their 

young from birth, playing with them, and teaching them to socialize. 

“With owl monkeys, males know the young are theirs, because they are 

monogamous. So they are invested in their young,” he says.

The genetics of owl monkeys may also hold important clues to their  

monogamous social behavior. Fernandez-Duque and colleagues have  

been examining genes related to parental care and monogamy, such  

as the prolactin receptor gene, which has been found to play a role in 

monogamous behavior in other primates.

Fernandez-Duque’s research is helping others to understand the  

ecological and biological factors that led to the evolution of pair-bonds  

in both non-human primates and humans.

“There’s some consensus among anthropologists that pair-bonds must 

have played an important role in the origin of human societies,” says 

Fernandez-Duque. “Call it love, call it friendship, call it marriage—there  

is something in our biology that leads to this enduring, emotional bond 

between two individuals that is widespread among human societies.”

The research was supported primarily by the National Science 

Foundation and the German Research Foundation. n
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View some of Eduardo Fernandez-Duque’s photos from the field.
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        t the end of the 20th  
century, cosmologists made  
a startling discovery: not only was 

the universe expanding, but also its rate of 

expansion was accelerating rather than 

slowing down. this discovery was deeply 

puzzling; 13 billion years after being thrown 

outward by the big bang, gravity should 

be halting the expansion of these massive 

galaxies. scientists theorized that there is 

a hidden source of energy  pushing these 

galaxies apart faster and faster.

an international collaboration to hunt 

for this elusive phenomenon—the dark 

energy survey—came online in september 

2012. With the world’s largest digital 

camera attached to a telescope in the 

Chilean mountains, the researchers are 

gathering a terabyte’s worth of images  

a night. researchers in the Physics and 

astronomy department in Penn’s school 

of arts & sciences are contributing to  

the project in different ways.

Professor bhuvnesh Jain co-coordinates 

the research team looking at weak gravita-

tional lensing, a technique that measures 

how the light from distant galaxies is 

distorted by the largest structures in the 

universe.  

“each image taken by our massive 

camera contains about 100,000 galaxies,” 

Jain says, “but we zoom in on each one 

and boil it down to its vital statistics. We 

can then carry out statistical comparisons 

of populations of galaxies to learn about 

dark energy and dark matter.”

in addition to working with the lensing 

group, Professor gary bernstein is the 

director of the survey’s science verification 

team. he supervised the yearlong process 

of preparing the camera and its software 

to work in perfect tandem—a task,  

given the necessary microscopic toler-

ances, that Jain describes as “a heroic 

blend of methodical scientific analysis  

and creative troubleshooting.”  

department Chair Larry gladney and 

associate Professor masao sako are part 

of the team looking at supernovae, trian-

gulating the stellar explosions observed 

through the dark energy Camera with  

data from other telescopes to determine 

their home galaxies’ position and motion. 

research staff member mike Jarvis is  

part of the survey’s “lensing pipeline,” 

which handles the massive amount of 

data produced by the camera. 

as of January 2014, the survey is nearing 

the end of its first season of observations, 

covering about 5 percent of the night sky. 

over the course of its five-year mission, 

the research team aims to catalog more 

than 300 million galaxies in an effort to 

solve this longstanding mystery. n  
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toP: a gigantic mosaic of images is captured in the 
dark energy Camera, which is constructed specifically 
to be sensitive to light from distant galaxies and stars.

bottom: the dark energy Camera, which features  
62 charged-coupled devices, recording 570 megapixels 
per shot, is mounted on the blanco telescope at the 
Cerro tololo inter-american observatory in Chile. 

w e b  e x t r a

goo.gl/xzYg6u  

Explore interactive composite snapshots of part of the 

Fornax constellation captured with the Dark Energy Camera.
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the brain has a remarkable ability to stay focused 

on an idea or a task in the midst of an overwhelming 

amount of information, whether it is as simple as 

completing a sentence in a noisy restaurant, or fol-

lowing a career goal over the course of many years. 

The part of the brain largely associated with this 

ability is one of the last to fully develop, which is 

one of the reasons young children are more prone 

to impulsive behavior and flights of imagination 

than adults. With an underdeveloped cognitive  

filter, they are less able to categorize incoming  

information as irrelevant.    

This type of cognitive control is usually beneficial, 

but what if turning down the brain’s filter could also 

let more creative ideas through?    

A research team led by Sharon Thompson-Schill, 

professor in the Department of Psychology in 

Penn’s School of Arts & Sciences, and professors 

Roy Hamilton and H. Branch Coslett of the 

Department of Neurology in the Perelman School of 

Medicine, investigated that question using a tech-

nique called transcranial direct current stimulation, 

or tDCS. The technique involves passing a small, 

painless electric current through different regions of 

the brain, which can make it harder for neurons in 

the affected region to work.  

In a study published in Cognitive Neuroscience,  

the team used tDCS to inhibit a region of the brain 

called the left prefrontal cortex, which is associated 

with cognitive control.

“When you have ambiguous stimuli, cognitive 

control helps you interpret it in accordance with 

your goals, filtering out the irrelevant aspects of 

whatever you’re experiencing,” Thompson-Schill 

says. “There are lots of things that we can do better 

when we have higher levels of cognitive control, but 

we have been interested in seeing if there are things 

Zapping the Brain 
for Creativity

that we do worse when we’re that focused.”  

In their study, supported by the National 

Institutes of Health and the Robert Wood 

Johnson Foundation, the researchers tested 

whether this kind of focus might be getting in 

the way of creative thinking by having volun-

teers do a series of brainteasers. These 

volunteers had tDCS applied to their left 

prefrontal cortices while they were shown 

pictures of everyday objects and asked to 

quickly describe something unusual the 

object could be used for.  

A garden hose, for example, could be used to 

climb a tree, while a football could be cut in 

half and used as flowerpots.  

The participants who had their cognitive 

control inhibited did much better on these 

brainteasers — they answered faster and 

missed fewer responses — compared with 

volunteers who had tDCS applied to another 

region of their brain, or those who experi-

enced what amounted to a placebo version  

of the technique. 

The researchers’ theory is that suppressing 

the brain’s filter helped those participants 

think about features of the objects they  

would otherwise ignore as being irrelevant. 

Such a scenario could represent a benefit  

for childhood’s extended period of poor  

cognitive control, as it would make children 

more receptive to learning new things. n
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open a can?

make a BulleTIn BoarD?

crafT a SlInGSHoT?

researchers place the electrodes of a tdCs 
system so a current passes through the area  
of the brain being studied.
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     ike solid crystals, liquid crystals 
are materials that have molecules 
arrayed in regular patterns. Unlike 

their solid counterparts, however, the  

molecules of liquid crystals can flow 

around one another. Because of this  

softness, it is relatively easy to create and 

control defects, which are patches where 

the pattern is disrupted.

Many liquid crystal applications, such  

as in televisions and computer monitors, 

involve manipulating these defects by way 

of electric fields. But a Penn team took a 

different approach and became interested 

in achieving nanoscale control over the 

arrangement of defects through much 

larger physical cues. Getting liquid crystals 

to assemble themselves in a predefined 

way, based only on physical features of 

their environment, would be a boon to 

nanomanufacturing and other applications 

on the nanoscale. 

The team includes Shu Yang, a professor 

in the Department of Materials Science and 

Engineering; Kathleen Stebe, a professor  

of chemical and biomolecular engineering 

and deputy dean for research in the School 

of Engineering and Applied Science; and 

Randall Kamien, a professor in the 

Department of Physics and Astronomy  

in the School of Arts & Sciences. They 

published their study, which was supported 

by the National Science Foundation, in 

Proceedings of the National Academy of Sciences.

“Physically rearranging defect patterns 

is a major challenge, as their features are 

only a few nanometers wide, so we had to 

get creative,” Kamien says.

To surmount this problem, the research-

ers started with a template with features 

that were as many as 1,000 times larger 

than the defects they aimed to create. 

Using a kind of liquid crystal that forms 

layers, the Penn team set out to show that 

they could produce a configurable pattern 

of defects on the surface by causing the 

molecules on the bottom layer to rearrange. 

Their templates were sheets with  

microscopic posts. By changing the shape, 

size, and spacing of the posts, the research-

ers were able to achieve fine control over 

the pattern of defects on the surface.

“You could even use the sheet as a 

template to assemble other molecules,” 

Yang says.  

Nanoscale structures could be intro-

duced to the liquid crystal and naturally 

find their way into divot-like defects. The 

flexibility of these patterns could make 

such a system useful in displays, lenses, 

sensors, and even nano-manufacturing  

by transferring those embedded materials 

to other surfaces.  

“Any liquid crystal that makes layers can 

now be used to make rather beautiful control 

over textures on the surface,” Stebe says. n
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Building with 
Liquid Crystals

L

anything that can turn on and off—
and hold that state even after remov-
ing its power source—is potentially a 
candidate for a computer memory 
system, as it can represent the 1’s and 
0’s of binary language. Improving those 
systems means finding materials that 
can change between states as quickly 
as possible, or store those states for as 
long as possible, while consuming the 
minimum amount of energy.  

Current systems generally have to 
choose between these two qualities, 
but engineers working in the lab of 
Ritesh Agarwal, associate professor in 
the Department of Materials Science 

and Engineering in Penn’s School of 
Engineering and Applied Science, 
have made strides toward a “universal 
memory” that combines the best of 
both worlds. 

At the heart of the research are 
phase change materials, or PCMs. 
They are potentially a good match for 
computer memory because their 
internal configurations can switch 
between a highly ordered lattice that 
has low resistance and a disordered, 
amorphous state that blocks the flow 
of electrons. 

In a study published in the journal 
Science and supported by the National 

Science Foundation and the Office of 
Naval Research, the Penn team inves-
tigated a new mechanism by which 
PCMs can change states. Previous 
research suggested that this switch 
can only be made by melting and then 
rapidly cooling the material, solidi-
fying it in its disordered state.  

“Now we have shown that there is a 
way to achieve this transition without 
melting,” Agarwal says. “Short elec-
trical pulses can gradually induce 
disorder in the material.”    

The study was performed using thin 
nanowire PCMs and a unique plat-
form for studying memory switching 
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continued on page 28

the top figure shows the flow of electrons 
has stopped. When a bottleneck forms 
(bottom), the pattern of atoms in the 
nanowire is scrambled and the materials 
stop being conductive.
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Vice Provost for Research 
Dawn A. Bonnell is  
responsible for facilitating 
Penn’s sprawling research 
enterprise, which consists 
of 12 schools, more  
than 165 multidisciplinary 
centers and institutes,  
and a fully incorporated 
health system.

with 
  Dawn  
  Bonnell
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The Office of the Vice Provost for 

Research is tasked with a wide range of 

duties, including implementing President 

Amy Gutmann’s vision for research at the 

University, helping set strategic directions 

for new research initiatives, providing 

facilities for Penn faculty to conduct 

research, and assisting them with cross-

school collaborations so that they  

can achieve an even higher degree of 

excellence within their schools.

“It involves the infrastructure that all of 

the faculty use in order to complete their 

research, from interacting with funding 

agencies, to managing resources, to using 

facilities, all the way to commercialization,” 

Bonnell says. 

At Penn since 1988, Bonnell, a widely 

recognized leader in nanotechnology 

research, previously served as a professor 

of materials science and engineering in the 

School of Engineering and Applied Science, 

and director of Penn’s Nano/Bio Interface 

Center (NBIC). She began her term as vice 

provost for research in July 2013.

Bonnell says one of her goals for the 

office is to concentrate on the distin-

guishing strengths of the University and 

pair them with rising research develop-

ments and innovations.

“I want to look at the national trends and 

even international trends in research, and 

project where our strengths will intersect 

so that we lead in articulating initiatives 

for the country,” she says. “We’re doing 

that in some areas, but I would like to see 

us do more.”

Q: You previously served as director of Penn’s 
nano/bio interface Center, which brings together 
researchers from across the university to study the 
intersections of technology and biology at the 
molecular level. it sounds like you had some of the 
same responsibilities as nbiC director as you do as 
vice provost for research.

I did, but on a smaller level. When we were first starting 

[the NBIC], we had to look outside the University to see 

where the research directions were going, where the trends 

were heading, and target areas that would map onto Penn’s 

strengths, and then come back into the University and seed 

combinations of areas of expertise that would intersect the 

emerging opportunities. At the time, some of these direc-

tions were not my area of expertise, so I was seeding 

research interactions among the broader community of 

graduate students or faculty members. Some faculty 

members in the Medical School, for example, I had never 

met before, but we got together to discuss new ideas and 

move in new directions. Ultimately, the NBIC developed a 

portfolio that includes new educational programs, including 

a master’s degree, community interactions involving  

public school teachers and students, a leadership program 

for graduate students and postdocs, and a team of 

researchers who are pushing frontiers at the interface of 

nano/bio basic science and technology. Participants from 

five schools are involved. We also established a new facility 

that is unique in the world and housed in the wonderful 

new Singh Center for Nanotechnology. It’s called the NBIC 

Scanning and Local Probe Facility.

The vice provost for research position involves similar 

activities: determining research trends, figuring out how  

to get research funded, bringing people together across 

schools. One of the most satisfying parts of the [NBIC]  

job was to see the really outstanding research that resulted 

when these excellent faculty from all these different areas 

got together and worked together, and also to see students 

evolve an interdisciplinary skill set so that students in 

biophysics, for example, were fluent in talking to electrical 

engineers. We often say we want students to be cross-disci-

plinary, but at the beginning, they didn’t use the same 

language. To see the students evolve, to be really able to 

cross this boundary and create new knowledge was the 

most exciting part of the center. There are many of the 

same aspects in this new job, but on a broader scale.

Q: Penn receives nearly $1 billion in research fund-
ing and is consistently ranked as one of the top 
recipients of funding from the national institutes 
of health (nih). federal support in total accounts 
for 85 percent of sponsored program support.  
how important is financial support from the federal 
government to research at the university?

The federal government is an extremely important source 

for funding research in the entire country, and certainly at 

Penn because we are a top research university. Penn is 

incredibly successful at obtaining federal research funding 

because our faculty is excellent. NIH is the largest compo-

nent of our research support, but we also receive funding 

from the Department of Energy, the National Science 

Foundation, the Centers for Disease Control and 

Prevention, and [the Department of ] Homeland Security. 

The faculty at the University also obtain support from 

different government and nongovernment institutions, 

including the Commonwealth of Pennsylvania, the City of 

Philadelphia, foundations, and corporate partnerships. All 

of it is important, and each brings a different flavor of 

research to the University. 

Department of Health 
& Human Services

Non-Federal Government

Nonprofit/Foundations

Commercial/Industrial

Other Federal

Department of Defense

Department of Education
Department of Energy

National Science Foundation

Penn’s 
Research 
Enterprise

FY 2013 Total Awards: 

   $815,961,148

continued on page 32
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In a video, Dawn Bonnell talks about  

Penn’s vast research enterprise.
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899,000

americans want equality in their criminal justice  

system. For equal justice under the law to truly exist, 

the criminal justice system needs to operate without 

prejudice and be perceived as fair, particularly in 

regard to judges.

The role of race in the criminal justice system is  

one of perennial interest and importance, both to 

academics and to the general public. Ultimately, 

people would like to believe that the justice system is 

race-blind.

A parade of scholars has investigated the role of 

race in the courtroom and the extent to which judges 

consider race when sentencing, with mixed results 

and ambiguous conclusions.

“It’s a tough question,” says David S. Abrams, a 

professor of law, business economics, and public 

policy at Penn Law School. “It’s hard to separate out 

race from a lot of other characteristics that can go 

along with race, like socioeconomic status, for 

example, or the ability to afford a good attorney.”

To avoid some of the methodological pitfalls of 

previous studies, such as a small sample size and 

omitted variables bias, Abrams, along with colleagues 

Among the local characteristics in which 
native Philadelphians take pride, the 
Philadelphia way of speaking may repre-
sent the city more than anything else.

But according to Penn research that involved 

the analysis of more than a century of native 

residents’ speech patterns, the accent in 

Philadelphia—or “Fluffya,” as many natives 

pronounce it—is slowly shifting.

In “A Hundred Years of Sound Change,” 

published in the journal Language, a team of 

linguistics scholars found that the traditional 

Southern inflections associated with the native 

Philadelphia accent are being influenced by the 

dialects of northern regions, including western 

New England, New York state, and the Great 

Lakes region.

The study is co-authored by William Labov,  

a professor in the Department of Linguistics in 

the School of Arts & Sciences and director of 

Penn’s Linguistics Laboratory; Josef Fruehwald,  

who received his Ph.D. in linguistics; and  

Ingrid Rosenfelder, who worked on the National 

Science Foundation–supported study as a post-

doctoral student at Penn.

“[We studied] Philadelphia originally because 

two-thirds of the vowels seemed to be involved 

in change, and it was a great site for studying 

linguistic change,” Labov says.

Labov and his team were able to confirm that 

change by using new computational methods to 

research how city natives pronounce vowels. 

Those computations were then applied to years 

of language data, which Labov and Penn 

researchers first began collecting in 1973.

“The amount of data we can process has 

expanded enormously,” Labov says. “It used to 

be it took five minutes to take a measurement. 

Now we can make 10,000 in an hour. And as a 

result, we’re getting answers that are much more 

precise and reliable than we used to have.”

Approximately 1,000 people were involved  

1973 
to

2010 

a database of

yearly studies of  

local neighborhoods 

across the city from 

Ultimately, people would like to believe 
that the justice system is race-blind.
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The Philadelphia Accent Is Changing

vowel measurements

at the University of Chicago and Harvard University, 

used statistical methods new to the field of law to 

study the impact of race in judicial sentencing.

In their paper, “Do Judges Vary in Their Treatment 

of Race?” the researchers found that at least some 

judges treat defendants differently based on their 

race. The article was published in the Journal of  

Legal Studies. 

Data for the study came from cases adjudicated  

in the Cook County Circuit of the Illinois state courts,  

the largest unified court system in the country with 

more than 2.4 million cases processed per year.

Abrams and his co-authors used econometrics—

statistics applied to economic questions—a Monte 

Carlo simulation, and regression analysis to test 

whether race was a factor in Cook County incarcera-

tion rates.

At the heart of their research strategy was the ability 

to exploit the fact that cases in Cook County are 

randomly assigned to judges. The researchers used 

data from felony cases to measure the between-judge 

variation in the difference in incarceration rates and 

sentence lengths between African-American and white 

race is a factor in 
Judicial sentencing
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Utah trumps all other states in  
generosity, with the highest rate of  

volunteering and the most volunteer 

hours per capita in the nation. 

Utah is the only state in which the 

majority of citizens are members of the 

Church of Latter-day Saints (LDS), or 

Mormons—the main reason it is the most 

charitable state.

Volunteering is, in fact, a central facet 

of the Mormon tradition. One of its basic 

tenets is the belief that LDS members are 

called by God to serve others.  

But information about Mormons,  

and Mormon charity, is scarce, as the 

most reliable data about LDS giving and 

volunteering is produced by the church 

and shared only within Mormon 

academic circles. 

One Penn professor, Ram A. Cnaan of 

the School of Social Policy & Practice and 

director of the Program for Religion and 

Social Policy Research, has provided an 

exclusive, inside view of LDS charitable 

efforts. 

His study, “Called to Serve: The 

Prosocial Behavior of Active Latter-day 

Saints,” is the first conducted by a non-

church-affiliated university that focuses 

on giving and volunteering practices  

of Mormons. It is the largest study of  

its kind, with 2,701 respondents. 

The researchers found that active 

members of the LDS Church volunteer 

and donate significantly more than the 

average American, and are even more gener-

ous in time and money than the upper 

quintile of religious people in America. 

In addition, full tithing among LDS 

members far outpaces any other group.

“The number of Mormons that give 

10 percent of their income is humongous 

compared to the population,” Cnaan 

says. “In the year that we did our study,  

4 percent of Americans gave the full 10 

percent or more to their place of worship. 

Almost 89 percent of active Mormons 

gave 10 percent. That’s a huge number.”

The research was conducted with a 

colleague from Indiana University–

Purdue University Indianapolis and 

Daniel W. Curtis, a Ph.D. student in the 

School of Social Policy & Practice. Cnaan 

and colleagues used a mixed-methods 

design to conduct their research in four 

different time zones: Southeastern 

Pennsylvania and New Jersey, Michigan, 

California, and Utah. They were permitted 

to collect data during Sunday church 

services and gave church members a 

14-page questionnaire asking about various 

volunteer activities and charitable giving. 

 Cnaan says there are actions of help-

ing others that Mormons do not even 

consider volunteering. For example, 

when an LDS family was moving from 

Michigan to Utah, members of the 

church helped them pack. When the 

family arrived in Utah, more LDS 

members helped them unload, and wives 

of church members prepared three days’ 

worth of food for the family. 

Cnaan says the LDS members took off 

a day of work to help the family move, 

yet none of them considered it 

volunteering. 

“I had to tell them, ‘You know, for 

every other faith in the world, this is 

volunteering,’” he says. n

defendants, and compute what they call the racial  

gap in sentence length and incarceration rate for  

each judge. 

Abrams and his co-authors found more variation 

than would be expected if race were not playing a role 

in judicial sentencing. They also discovered that 

judges who were harsher overall and tended to have a 

higher racial gap in sentencing ruled more punitively 

toward black defendants than white defendants.

Although the authors found that race appears to 

play a role in judicial decision-making, they cannot 

make any statements of fact about whether this is 

because of racism or discrimination.

After confirming that the American judicial system 

is not yet color-blind, Abrams says he hopes that the 

findings motivate the public and legal policymakers  

to devise solutions. 

“One of the things we’ve seen in studies in a 

number of different fields is that just awareness of 

biases having anything to do with race can partly  

help mitigate them,” he says. “I think that’s probably 

a good thing because everyone is in favor of a fair 

judicial system in all dimensions.” n

Volunteering and Charitable 
Giving Among Latter-day Saints
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in the study. Using nearly one million measure-

ments, the team confirmed that two-thirds of 

Philadelphia vowels are in the process of changing.

“A ‘snake’ in the grass becomes a ‘sneak’ in the 

grass as long as the vowel ‘a’ is pronounced with 

the speaker’s jaw in a higher position,” Labov says.

Additionally, the word “ate” has shifted to take 

on the vowel of the word “eat,” especially in 

Philadelphians born between 1888 and 1992. For 

individuals who were born in the 1950s or later, 

the vowel in “out” and “down” has moved 

toward the Northern-influenced position it held 

in 1900. For those born between 1900 and 1950, 

though, the vowel takes on a Southern sound.

“We discovered that certain language changes 

have continued in the same direction for over  

a century, and others have turned around and 

reversed,” Labov says. n
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William Labov and Josef Fruehwald discuss how the Philadelphia 

accent is being influenced by Northern inflections.
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      adio was king in post–World War II 
America—an age when television was a baby 

and the Internet was decades from being born.

If a particular social movement wanted to 

mobilize the public to support a specific cause,  

a radio strategy was crucial.

Americans generally adored radio, but certain 

groups, including labor unions, civil rights  

activists, educators, religious groups, and 

progressive political organizations—all believers 

that the airways belonged to the people—felt  

that they were shut out from radio and its  

power to penetrate households, and they  

found the medium hostile to their messages. 

As these social movements became more 

active during the postwar period, they began to 

coalesce around common objectives to reform 

radio and open it up to their political ideas.

In his paper, “‘The Air Belongs to the  

People’: The Rise and Fall of a Postwar Radio 

Reform Movement,” Victor Pickard, an assistant 

professor at Penn’s Annenberg School for 

Communication, traces the nascent radio reform 

movement that began brewing in the 1940s.  

The article was published in Critical Studies in 

Media Communication.

Pickard says that while the reform movement 

was not one monolithic group, the different 

factions shared goals and used similar tactics. 

r

Radio Reform 
Days in  

Postwar America

Collectively, they coveted fairness in media repre-

sentation and increased access to media production.

The labor movement wanted more airtime for 

labor-related issues.

“You heard loads of business-related news, but 

you didn’t hear much about the issues that many 

of these labor groups cared about, for example, 

questions around wages or working conditions,” 

Pickard says. 

African Americans sought airtime and the 

removal of racist programs such as “Amos ‘n’ 

Andy.” Educators wanted more programming 

dedicated to teaching society.

Pickard says one of the reformers’ strategies was 

to set up community listening councils to monitor 

local radio programming and pressure broadcasters 

and the Federal Communications Commission 

(FCC) to change programming policies.

He says the reform movement made progress 

but was derailed by anti-communist hysteria.

“There was a sudden shift in the American 

political landscape where any call for more 

government involvement for any sort of policy 

intervention would be immediately red-baited,”  

he says. 

Progressive policymakers in Washington, D.C., 

were driven out, and the red-baiting prevailed. 

To conduct his research, Pickard used the FCC 

papers at the National Archives, the personal papers 

of former FCC Commissioner Clifford Durr at the 

Alabama Department of Archives and History, and 

the personal papers of former FCC economist 

Dallas Smythe at Simon Fraser University. He also 

interviewed two people, Norman Corwin and 

Everett Parker, who were directly connected to 

some of the media reform efforts.

Pickard says there is some evidence to suggest 

that even though the radio reform movement 

largely failed, it did encourage more social respon-

sibility on the part of commercial broadcasters. 

“But I would qualify that by saying it wasn’t a 

dramatic structural shift,” he says. “It was just that 

[broadcasters] became more sensitized to some of 

these issues, and probably more because they were 

afraid of being regulated at some point down the 

road than out of a sense of obligation.” n
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Americans generally 

adored radio, but 
certain groups  

felt that they were 
shut out from radio 

and its power.
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Compared with a decade ago, more young people in texas today are graduat-

ing from high school well prepared for college-level classes. These graduates 

are not only attending universities in ever-greater numbers but also complet-

ing college degrees. 

Despite these gains, however, student performance in the state is still low, 

according to a report from two researchers in Penn’s Graduate School of 

Education (GSE). Texas students fall below the national average on most 

performance measures. In addition, there are substantial gaps in perfor-

mance by race and income.

Joni Finney, professor of practice in GSE, director of the Institute for 

Research on Higher Education, and co-author of the report, “Hard Choices 

Ahead: Performance and Policy in Texas Higher Education,” says that the 

state’s business community has urged lawmakers to take these problems  

seriously—and the legislature has responded.

“[Texas] realized its population was changing and if they didn’t invest in 

this growing population, the state doesn’t have much of a future,” Finney 

says. “Now, will their strategy work to fix it? There are some real issues.” 

Texas, like many other states, does not have a fiscal plan to address its 

educational challenges. Other goals for higher education may compete for 

limited fiscal resources. For example, Finney and Laura Perna, a professor in 

GSE and co-author of the report, found that Texas hopes to repurpose public 

monies to expand the state university’s research capacity. They say this is an 

expensive project that may divert funds from 

programs designed to close achievement gaps 

and increase college readiness and enrollment.

“Money does matter,” Perna says. “We also 

need a more intentional approach to how the 

money is being allocated and directed so as to 
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hard Choices in higher education

among states in the share  
of adults ages 25 and older 
who have earned at least an  
associate’s degree,  
at 32%. 

texas
ranks 

39th

C
achieve the educational attainment goals that are so important for individual 

states and the nation.”  

Texas is one of five states that Finney and Perna examined in order to 

understand the relationship between public policy and higher education 

performance. In addition to Texas, they studied Illinois, Georgia, Washington, 

and Maryland—states with racially diverse populations, different geographic 

locales, a relatively high number of students enrolled in community colleges, 

and at least one major urban center. 

Finney and Perna issued reports on each state, and a cross-state analysis 

is forthcoming. 

They say it is clear that all states must improve higher education perfor-

mance to reach the levels of educational attainment required for future jobs.

“There is a crisis in state policy leadership in higher education,” says 

Finney. “We don’t know all the answers about how to do all this well, but we 

know enough to improve performance dramatically. I think what we don’t 

have is the political consensus and political strategy to take this issue on.”

Perna adds that a more comprehensive approach is required to acknowl-

edge the particular needs of a population and location, noting, “There is no 

silver bullet.”  

Moreover, the particular policies that work in Texas to close the often-

discussed racial and educational achievement gap may not work in Georgia, 

for example, a state with a different higher education system, as well as a 

distinct political and economic context.

“I’m worried about the lack of progress on improving students’ academic 

readiness, the steady increases in tuition, and the ways that states are using 

the financial aid dollars that are available,” says Perna. “Political leadership 

is needed to use the many available policy levers to increase educational 

attainment and close gaps in attainment across groups—outcomes that are 

important to individuals and our society.” n

Yet by 2018, 56% of all jobs in Texas 
are projected to require some kind of 
postsecondary education or training.

Percentage of adults  

ages 25 to 34 who hold  

an associate’s degree43%
whites

blacks

Hispanics28%15%
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Sharing Du Bois with a New Generation
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W.e.b. du bois used maps in his research to represent  
demographic patterns in the seventh Ward of Philadelphia.  
he categorized residents according to the following groups: 
“middle classes and above,” “the working people, fair to 
comfortable,” “the poor,” and “vicious and criminal classes.”
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   n 1896, W.E.B. Du Bois moved to Philadelphia to perform  

a sociological study of blacks living in the city’s Seventh Ward. For  

18 months, Du Bois conducted more than 2,000 personal interviews,  

analyzed data, read publications, and observed the ward’s inhabitants. 

Three years later, Du Bois published his findings at Penn in “The 

Philadelphia Negro”—a study scholars consider highly valuable insight 

into African-American history.

Du Bois, widely considered one of the greatest intellectuals and  

civil rights leaders of the 20th century, received little attention upon its 

publication and lamented that “The Philadelphia Negro”—which he 

referred to as “that fat volume that no one reads”—was underappreciated 

by thought leaders at the time.

More than 100 years later, researchers at Penn are still echoing  

Du Bois’ sentiment—and they’re cultivating a project that they hope 

brings “The Philadelphia Negro” to the attention of modern audiences.

The effort, known as “The Ward: Race and Class in Du Bois’ Seventh 

Ward,” is a research, teaching, and public history project dedicated to 

sharing the lessons from “The Philadelphia Negro” about racism and  

the role of research in affecting social change. The project, which was 

initiated in 2004, was recently revamped with a new website and name.

“We are trying to facilitate a conversation about race and racism 

today,” says Amy Hillier, an associate professor in PennDesign’s 

Department of City and Regional Planning, who started the project  

and presided over its rebranding last year. “We think ‘The Philadelphia 

Negro’ is a great platform for doing that. There are a lot of other benefits 

to studying this book.”

Hillier came up with the project while in a graduate urban ethnography 

course at Penn. At the time, she was learning about geographic informa-

tion systems (GIS) in another course and scribbled “needs GIS” on a map 

of the Seventh Ward during a discussion about Du Bois’ investigation.  

The Seventh Ward was bounded by Spruce Street to the north, South 

Street to the south, Seventh Street to the east and 26th Street to the west.

Today, the project includes an interactive mapping system created  

by GIS technology and several other components. Through the website, 

dubois-theward.org, visitors have access to a collection of oral histories 

compiled by Hillier’s group, featuring the stories of African Americans 

who lived near the ward. 

The project site also offers access to a self-guided walking tour of the 

old ward, a board game using real characters from Du Bois’ research, and 

an entire curriculum for teachers to use in communicating the lessons of 

‘The Philadelphia Negro’ to their classrooms—all of which was developed 

by faculty and students involved in the project.

Additionally, site visitors can view a documentary produced as part  

of the project, titled “A Legacy of Courage: W.E.B. Du Bois and The 

Philadelphia Negro.”

“There are a lot of lessons around social sciences, really strong  

humanities themes,” Hillier says, “but ultimately we want to continue  

the conversation that Du Bois started.” n
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Explore “The Ward” project, including oral histories and a talk by Amy Hillier.
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Common in the West is the belief that  

the only acceptable forms of visual and 

religious art in islam are architecture  

and calligraphy, and that Islam prohibits 

depictions of religious figures. 

This notion is false, says Jamal J. Elias, 

a professor of religious studies in Penn’s 

School of Arts & Sciences. He says all 

religions have visual art and there are a 

plethora of images in the Islamic world, including 

religious art.

In his book “Aisha’s Cushion: Religious Art, 

Perception, and Practice in Islam,” Elias explores 

Muslim attitudes toward visual images, examining 

the many arenas in Islamic intellectual history in 

which people discuss representation and imagina-

tion. He speaks to what visual images and art 

represent within a context of perception and  

imagination across time and history, specifically  

in the Islamic world. 

Elias says a primary goal of the book is to  

help people understand that the notion of what 

constitutes an image, such as a picture, relies on 

conventions, and we tend to take our own conven-

tions for granted. He says that all human beings have a need for visual representation, 

but in Islamic civilization, conventions of visual representation may consider something 

like calligraphy or a pattern as accurately representational as a conventional portrait. 

“In the Islamic world, people have often used different terms of convention, so what  

we normally understand as figurative portraiture—where the photograph is the ideal 

portrait—might not be the convention or best form of resemblance,” he says.

Elias writes that Muslim thinkers have developed systematic and advanced theories of 

representation and signification, and many of these theories have been internalized by 

Islamic society and continue to inform cultural attitudes toward the visual arts.

“What I’m trying to argue is that there are places where they do talk about representa-

tion,” he says. “It’s not really about visual art, it’s about how an object is related to the 

thing that it represents.” 

Muslims do have a widespread taboo on depictions of religious figures, particularly 

surrounding the prophet Muhammad, but Elias says the concern is more about the 

context of how the religious images are used and the intent of the portrayal.

“In the case of something like the [2005-06] Danish cartoon controversies, the  

question is not that Islam prohibits images, but that [the cartoons] were intended to be 

offensive—a lot of people took offense, and some people who took offense started 

demonstrating,” he says.

Elias says one of the major messages of the book is to give proof through data that 

Muslims are not unique in their attitudes, and that their reactions and attitudes toward 

images are in keeping with many other religious reactions across the world.

“People assume that Muslims are completely unlike, say, Christians in their attitudes 

toward images,” he says. “I’m trying to point out that, in fact, that’s not the case at all.” n

Visual and 
religious art  
in the  
islamic World

a Cancer-fighting mushroom
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monthly follow-up visits at Penn’s Ryan Veterinary 

Hospital, blood samples and ultrasounds helped 

researchers measure tumor growth.

The results were resoundingly positive. 

“We were shocked,” Cimino Brown says. “Prior to 

this, the longest reported median survival time of dogs 

with hemangiosarcoma of the spleen that underwent no 

further treatment was 86 days. We had dogs that lived 

beyond a year with nothing other than this mushroom 

as treatment.”

Differences in survival among the three dosage groups 

were not statistically significant, though the dogs 

receiving the highest dose had the longest median 

survival time, 199 days.

The researchers are currently recruiting dogs for 

another trial, which will compare the effectiveness  

of I’m-Yunity against standard-of-care chemotherapy 

and a placebo. 

“Our hope is that the next study will show unequivo-

cally that it’s I’m-Yunity that is having this effect,” says 

Cimino Brown. “The ultimate goal is to give owners 

something that will increase the length of their dogs’ 

lives without adversely affecting their quality of life.  

That would be a win-win situation.”

The study was funded by a grant from Integrated 

Chinese Medicine Holdings. n

Phase Change memory

continued from page 4

continued from page 19

inside an electron microscope fashioned by A.T. 
Charlie Johnson, professor in the Department of 
Physics and Astronomy in the School of Arts & 
Sciences. The electric pulses create dislocations,  
or planes of missing atoms. Once a critical number  
of dislocations form, they jam in one spot, generating 
an amorphous region in the PCM.      

Conducting the experiment inside a transmission 
electron microscope allowed the team to see this 
amorphous region cut across the entire cross section 
of the nanowire rather than spreading across only the 
surface, as was the case for the bulkier PCM devices 
used in other groups’ earlier experiments.  

“Cutting across the entire nanowire completely 
blocks the current, making for a much better memory 
device and providing evidence of non-melting-based 
switching, which makes it a very efficient process,” 
Agarwal says. n
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The Golden Age of 
Copyrighted Material

©
In 1982, Film Ventures International 
released a movie about a great white 
shark that terrorizes a small coastal town. 

A novelist and a salty old fisherman set 

out to sea to hunt down the predator. In 

the end, both the fisherman and shark die.

This movie isn’t Steven Spielberg’s 1975 

blockbuster “Jaws” but an Italian produc-

tion usually called “Great White.” In the 

1980s, “Jaws” distributor Universal success-

fully sued to stop “Great White” producer 

Edward Montoro from releasing the movie. 

Universal claimed the similarities between 

the works were so great that Montoro’s 

version infringed on Universal’s copyright 

of the original work.

This action represented a 180-degree 

turn for Hollywood, says Peter Decherney, 

professor of cinema studies and English  

in Penn’s School of Arts & Sciences, and 

author of “Hollywood’s Copyright Wars: 

From Edison to the Internet.” In the 1920s 

and 1930s, Hollywood studios fought to 

make movies based on conventions of 

traditional genres, from detective stories 

with hard-boiled gumshoes to Westerns with 

heroic cowboys. In those days, novelists 

and playwrights sued Hollywood studios, 

claiming that studios were infringing on 

the writers’ copyrights to traditional genres.

In his book, Decherney writes about 

how technological advances such as  

television, the VCR, and the Internet have 

affected Hollywood, as well as challenged 

the definition of authorship. 

He chronicles some of Thomas Edison’s 

early film struggles, which have a strong 

connection to the copyright environment 

of today.

“[Edison] was dealing with a new 

medium of film, and he was the pirate of 

his day,” says Decherney. “If you look 

historically, a lot of things that seem 

normal to us now, like radio, like home 

video, seemed like piracy at the 

beginning.”

Edison and others, including competi-

tor Siegmund Lubin, a Philadelphia-based 

filmmaker, made copies of film negatives 

and printed new versions of film positives 

that they sold at lower prices. Not only 

was this unauthorized distribution, but 

Decherney says copy protections were 

built into the film technology so that 

Edison films would only play on Edison 

projectors, much like today’s digital rights 

management technologies.

In 1903, a court decided that duplica-

tion was illegal. But the impact on the 

industry was virtually nil, Decherney says.

“It was a decision that couldn’t be 

enforced in any way,” he explains. “I think 

through all these cases of piracy, [courts 

were] trying to figure out: Is film a new 

medium or an extension of old media, and 

if so, how do you adapt those laws that are 

designed for other media to film?”

Decherney notes that Hollywood has a 

long history of self-regulation on many of 

these issues, a practice that began under 

the threat of censorship in the late 1920s 

and 1930s. Because novelists and play-

wrights routinely sued studios in the 1940s 

and 1950s, Hollywood created guilds to 

settle disputes in-house.

Decherney notes that times may have 

changed, but the issues have not.

“At a fundamental level, we’re asking 

the same kinds of questions again and 

again,” he says. “Copyright law can seem 

obscure or arcane, but in fact, we all use 

copyrighted material all the time and as 

we put more work online in blogs or post 

our iPhone videos…we’re all creators of 

copyrighted material as well as consumers 

of it.” n
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Watch Peter Decherney discuss Golan v. Holder, a Supreme Court case challenging the copyright provision 

of the 1994 Congressional act that restored protections to works that entered the public domain.
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In 1976, economics professor Muhammad Yunus launched  
an ambitious project to lend capital to the rural poor in his native 

country of Bangladesh. 

This project turned into Grameen Bank, which today is one of the larg-

est and most well-known microfinance lending organizations in the world. 

Microfinance institutions (MFIs) like Grameen provide small loans and 

other financial services primarily to poor women and other individuals 

who lack credit.

In recent decades, economists and policymakers have examined and 

written about microfinance. Dominant in the discussion, says Tyler Wry, 

an assistant professor of management at the Wharton School, is the idea 

that microfinance should embrace the market in order to attract capital, 

grow the sector, and produce larger-scale social impact.  

But when Wry began looking at the issue, he became curious about the 

organizational dynamics around microfinance—in particular, how patriar-

chy in a country can affect microloans and other characteristics of MFIs. 

Wry explains that patriarchy is especially relevant because a key mission 

within the microfinance sector is to target poor women. “Women comprise 

a disproportionate number of the world’s poor and lack access to traditional 

channels for economic advancement and inclusion,” he says.

Wry and a colleague from the University of Alberta found that in  

countries with high levels of patriarchy, there is less 

support to lend to women, and that this effect is 

amplified under neoliberal policies that encourage 

capital flows to the sector. They presented their find-

ings in the working paper “Culture, Economics, and 

Cross-National Variation in the Founding and Social 

Outreach of Microfinance Organizations.”

Wry and his colleague examined data from 121 

countries from 1986 through 2007, sourced from the 

World Bank, International Monetary Fund, and United 

Nations. The team also conducted interviews with MFIs 

in patriarchal countries, including Yemen, Azerbaijan, 

Bolivia, Afghanistan, and India.

“The introduction of capital creates an incentive for 

microfinance organizations to move away from serving 

women because they tend to be poorer and thus more 

costly to serve. It’s easier to move upmarket and serve 

more men, who tend to be less poor clients,” says Wry. 

“When this is combined with high levels of patriarchy, there seems to  

be a confluence of push and pull factors where patriarchy makes it more 

difficult to serve women and capital creates incentives to move away from 

this segment.”

As a result, there is a pattern where MFIs in these countries shift away 

from women clients in both relative and absolute terms.

“It seems like there are some important limitations to policy prescrip-

tions that advocate for opening a market and increasing capital flow to  

the sector—especially in patriarchal countries where the need for loans to 

women is most acute,” Wry notes. “There is a need for non-risk capital,  

for the charitable model, where you’re not trying to make a return or it’s 

OK for an MFI to not be completely self-sufficient.”

He says that if organizations are serious about lifting up the poor— 

especially poor women—capital must be made available to a sector  

that realizes the financial limitations of the market being served. 

“When you start pumping more money in without addressing the root 

causes, you’re basically just revving the engine of the underlying inequal-

ity,” says Wry. “Unless you look at some of the factors that underlie all of 

this, you run the risk of putting money, time, and policy energy into some-

thing that can have some counterintuitive and negative consequences.” n
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In Microfinance,       Patriarchy Means Less Support for Women
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There has long been uncertainty and 
turmoil across the globe. But today, the 

world is in flux as it’s never been before—

socially, politically, and economically, says 

Mauro Guillén, professor of management 

at the Wharton School. 

The financial crisis of 2008 threw these 

problems into stark relief and caused Guillén 

to examine global policies in a new way. 

“I realized this is a turning point,” he says. 

“The crisis revealed certain trends that had 

been going on for a while,” from changes  

in the American and global economies to 

political turmoil.

Guillén, who is also director of Penn’s 

Joseph H. Lauder Institute, worked with a 

colleague from the Autonomous University 

of Madrid to explore seven key business 

and economic challenges the world will 

face in the 21st century.

In the resulting book, “Global Turning 

Points,” Guillén and his co-author write 

that these seven challenges—the rise of 

emerging economies, population aging, 

urbanization, governmental gridlock,  

deepening inequalities, environmental 

degradation, and the reconfiguring of 

global power relationships—are game-

changers that have the power and potential 

to transform societies for decades.

“We’re coming into a place of uncer-

tainty and we don’t know the basic 

parameters,” Guillén says.

Unlike risk, which can be quantified, 

there are no tools to measure uncertainty. 

Guillén says the book is an attempt to better 

understand the consequences of large-scale 

changes and to help others understand, too.

In an imbalanced global economy, 

Guillén says that countries enjoying 

surpluses also have enormous trade deficits. 

In addition, emerging economics now 

represent about half of global activity.

At the same time, emerging market multi-

national firms are expanding rapidly, which 

will begin to shift centers for decision-

making toward China, India, and Brazil.

The writers say that in the midst of this 

enormous growth, the world’s population 

is aging. The size of families in some coun-

tries is also shrinking, as people are living 

longer, placing more of a strain on the 

world’s resources.

Today’s global landscape is also littered 

with countries where uncertainty and 

chaos rule. Guillén notes that for the first 

time since World War II, there are a greater 

number of countries considered to be failed 

states than those ruled by dictators.

Among countries, income inequality has 

declined, but income disparities abound 

within countries, widening gaps between 

the rich and poor.

The authors note that sustainability  

is poised to be transformative, as some 

scientists have said that climate change  

will become irreversible sometime in the 

21st century.

Finally, the global power balance is 

shifting: This century, India will be the larg-

est in terms of population, China the largest 

with regard to output, and the United States 

the richest on a per capita basis.

Guillén says that these issues—while 

daunting—actually present occasions for 

growth and change.

“There are opportunities embedded in 

all of these global problems,” he says.  

“Let’s not get paralyzed by the complexity 

and scale of the problems.”

Guillén and his colleague call for a five-

nation arrangement to discuss solutions, 

since one country cannot solve all the 

world’s problems and forums like the G-20 

are too large to make decisions quickly.

“This affects everyone. How do you 

make decisions today to educate your  

kids, [about] your personal finance, about 

whether or not to go back to school?” 

Guillén says. “The financial crisis did not 

create this. It just made it readily apparent 

that we had a problem.” n

The seven challenges

1

rise of emerging 
economies

2

population aging

3

urbanization

4

governmental  
gridlock

5

deepening  
inequalities

6

environmental  
degradation

7

reconfiguring  
of global power  

relationships
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a world in flux  
              creates opportunities
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a Penn researcher may have finally answered the old conundrum, “do nice guys finish last?”

In Wharton Professor of Management Adam Grant’s book, “Give and Take: A Revolutionary 

Approach to Success,” he reveals the simplified answer to that question: It depends. 

“The helpful and generous people among us are the most likely to be the worst performers, 

but also the best performers,” Grant says. “A lot of people assume that giving to others and 

being helpful is a way to sacrifice their own success, but for many it turns out to be a path to 

accelerating their careers.”

In the book, Grant examines the forces that shape why some people succeed in the profes-

sional world and others don’t. In his research, he found that most professionals are either 

takers, matchers, or givers. Whereas takers strive to get as much as possible from others and 

matchers aim to trade evenly, givers are what Grant calls a rare breed 

of people who contribute to others without expecting anything in 

return.

“From engineering to medicine to sales, in the long run, it’s the 

givers who achieve the greatest performance and productivity,”  

Grant says. “They also manage to succeed in ways that lift others 

up—instead of cutting them down.”

Grant was prompted to write “Give and Take” after years of having 

similar conversations with students.

“I heard this theme of, ‘I really want to make a difference and  

help others, contribute to society, so I’m going to make as much 

money as I can for the next 30 years and then start giving back,’” 

Grant says. “I thought that was backward—a lot of successful people 

gave back way before their successes.”

Grant began gathering data from studies in which people rate  

each other based on helpfulness. By tracking their productivity, work 

quality, and, in some cases, sales revenue, he was able to track patterns over time.

In addition, he conducted randomized, controlled experiments where he showed participants 

how their job benefited others and monitored whether it motivated them to work harder or 

more effectively.

Grant was surprised to learn that personality traits that people often associate with the ideas 

of givers and takers weren’t always accurate.

“Most people equate being a ‘giver’ with being a ‘nice guy,’ but there’s actually a very low 

correlation,” Grant says. “Many givers are not ‘nice’ people. There’s such a thing as the 

‘disagreeable giver’—someone who appears aloof or curmudgeonly, but ultimately has other 

people’s best interests at heart.”

For professionals who strive to be givers, Grant says a promising route is to find a way you 

like to give and stick with it.

“I’ve found that successful givers tend to be specialists rather than generalists,” Grant says. 

“If you really love introducing people, you should do that—it’ll energize you more than it’ll 

exhaust you. You’ll get better at it, and that’s what people will really value from you.” n  

to get ahead, give a Little
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Q: What are some of the challenges of the  
current global research environment? 

There is going to be less government funding for 
research, and that is true not just here in the United 
States; it’s also true in Europe, for example. There  
are going to be budget cuts, and that’s one of the 
challenges of the decade. It’s not a short-term 
problem. But I’m really optimistic because there is,  
in this country, bipartisan support for basic research. 
And that is because—this wasn’t true 20 years  
ago—Congress and the leadership in Washington 
understand that basic research is the driver  
for economic development. It really is where the 
economic development is going to come from.

Q: Penn is in the process of constructing, 
opening, or expanding a number of new  
state-of-the-art research facilities and centers. 
What sorts of new initiatives will result from 
these new structures and expansions? 

I’m very excited about an initiative to increase  
innovation across campus, as noted in President 
Gutmann’s Penn Compact 2020. We will see changes, 
as this is one of the priorities of the administration. 
Penn is also positioned to make an impact on the 
national brain mapping initiative with our extensive 
strength and plans for growth in neuroscience. The 
new Singh Center for Nanotechnology crystallizes the 
combined School of Engineering and Applied Science/
School of Arts & Sciences program in a revolutionary 
research area. Exciting advances in cancer research 
and treatment from the School of Medicine are being 
made at a rapid pace, and the Roberts Proton Therapy 
Center is emblematic of Penn’s leadership in this 
arena. I could go on and on. It is an exciting time for 
research at Penn. n

speeding bone healing

Q&a with dawn bonnell

continued from page 13

continued from page 21
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In a podcast, Adam Grant explains the differences between 

givers, takers, and matchers, and how some people succeed.

of Philadelphia will study pediatric patients with 

Alagille syndrome to determine whether their 

bone abnormalities are indeed connected to 

Jagged-1 malfunctions. 

In another partnership through the UPstart 

program at Penn’s Center for Technology 

Transfer, Hankenson and former doctoral student 

Mike Dishowitz launched the company Skelegen. 

The business aims to develop a technique for 

delivering Jagged-1 to bone repair sites, work 

that Hankenson is refining with the help of 

Jason Burdick in the School of Engineering and 

Applied Science and Jaimo Ahn and Samir Mehta 

of Penn Medicine.

With additional funding from private and 

public sources, Hankenson hopes to be able  

to one day offer a better alternative to today’s 

treatments for bone fractures. n
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       evin Werbach, an associate professor  
of legal studies and business ethics at Penn’s 
Wharton School, is an expert in Internet  
and telecommunications policy. 

          Outside the realm of his traditional research,  

he began to notice more business leaders applying gaming 

principles within their organizations.

“It was something I found fascinating that didn’t 

directly connect at first to my work as a legal scholar,” 

Werbach says. “Lots of companies had adopted these  

techniques, but there hadn’t been serious analysis of what 

we know about business and human motivation. I found it 

was a practice that has been going on for a long time but 

coalesced as a technique a few years ago.”

The trend, known as gamification, was growing at such 

a noticeable rate over the past three years that it  

led him to co-write the book “For the Win: How Game 

Thinking Can Revolutionize Your Business” with a former 

Wharton colleague, Dan Hunter.

But what exactly is gamification? Werbach says it’s  

the concept of taking learning techniques from game 

design—especially video games—and applying them to  

business problems.

“Essentially, it’s about understanding how games  

motivate people and then using those insights to motivate 

people in a business context,” Werbach says.

In researching the book, Werbach surveyed studies 

about games, technology, and what makes games effective, 

as well as streams of research in management, marketing, 

and psychology, focusing on what motivates people.

Werbach says there were a few factors that led to the 

proliferation of gamification. One component was the rise 

in people playing video games—the Pew Research Center 

reports 53 percent of American adults play some sort of 

video games—and another is an increase in the number  

of professional game designers. The third aspect, Werbach 

says, is a newfound recognition that engagement and 

motivation can be incredibly important in a wide range  

of business contexts.

“If you can get people engaged and get people to enjoy 

what they’re doing, get people to want to participate more, 

then that’s a powerful benefit,” Werbach says. “Still, gamifi-

cation is a business technique that can be used well and can 

be used poorly. We’re still at the early stages of understand-

ing the guidelines of doing it effectively.”

One successful instance of gamification in the corporate 

world took place at Microsoft during the testing phase of 

Windows 7.

“They needed native speakers of several different 

languages to test [Windows 7] and make sure the text was 

accurate,” Werbach explains. “They created a contest called 

Learning from Games  
in the Workplaceb
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the Language Quality Game, where they had their sales 

offices around the world compete to find the most errors. 

Throughout the process, employees read through 500,000 

dialogue boxes and found thousands of errors for free, 

while putting it out to people that it was for the benefit  

of the company.”

But some attempts at gamification—such as Disney’s 

leaderboard rankings to keep hotel housekeepers efficient, 

which led to panic and paranoia within the company—

have caused more harm than good.

“Gamification requires a lot of thought in implementa-

tion for it to be sustained,” Werbach says. “That’s what  

the book is about—telling companies they need to use a 

systematic design process to understand what their  

objectives are, who their users are, and how to design 

gamification solutions to be effective.” n  

w e b  e x t r a

goo.gl/Csstho 

Kevin Werbach describes 

gamification and how some 

companies are putting it 

into practice.
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