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NOTE FROM THE 
VICE CHANCELLOR

In this issue of Quest, we have the privilege of honoring 
Alex Haley on the 40th anniversary of the publication 
of his best-selling novel Roots. Historian and author Jeff 
Norrell discusses the historical significance of Haley’s most 
popular works—Roots and The Autobiography of Malcolm 
X. By sharing these stories, Haley inspired millions to 
discover their own family histories and empowered African 
Americans to take pride in their cultural heritage.

In the College of Nursing, Rebecca Koszalinski is helping 
to give a voice to the voiceless with a mobile app she 
developed. Called Speak for Myself, it allows patients 
who can’t speak to communicate with caregivers through 
mobile devices and has incredible market potential.

True to the adage “one man’s trash is another man’s 
treasure,” biorefining expert Art Ragauskas is exploring 
ways to turn a profit from lignin—an unwanted by-product 
of the biomass biorefining process. With ORNL’s Spallation 
Neutron Source and the Joint Institute for Computational 
Sciences at his disposal, Ragauskas anticipates new and 
valuable uses for lignin in the near future.

Human geographers Derek Alderman and Joshua Inwood 
studied how the everyday actions of citizens served as 
a means of resistance against racial discrimination by 
examining the life of Wendell Scott, an African American 
stock car driver in the ’60s.

“Sometimes we get caught up in testing a hypothesis and 
gathering data,” Alderman said. “Good science is also 
about telling a good story that can be read and understood 
by people.”

As researchers, we must remember to be our own great 
storytellers—making what we do exciting and engaging to 
those in our community.

Taylor Eighmy 
Vice Chancellor for Research and Engagement

RECENTLY 
PUBLISHED
JULIE REED
Serving the 
Nation: Cherokee 
Sovereignty and 
Social Welfare, 
1800–1907 (2016)

In the early and 
mid-19th century, 
the Cherokee 
Nation protected 
and defended 
key features of its 
traditional social 
service policy, 
expanded social 
welfare protections 
to those deemed 
Cherokee according 
to citizenship laws, 
and modified 
its policies over 
time to continue 
fulfilling its people’s 
expectations. This 
book examines these 
policies alongside 
public health 
concerns, medical 
practices, and 
legislation defining 
care and education 
for orphans, the 
mentally ill, the 
differently abled, the 
incarcerated, the sick, 
and the poor.

JOHN NOLT
Environmental 
Ethics for the Long 
Term (2015)

Broad in scope, 
this introduction 
to environmental 
ethics considers 
both contemporary 
issues and the 
extent of humanity’s 
responsibility for 
distant future life. 
Nolt interweaves 
contemporary 
science, logical 
analysis, and ethical 
theory to discuss the 
expansion of ethics 
beyond the human 
species and into the 
far future. Informed 
by contemporary 
environmental science, 
the book deduces 
concrete policy 
recommendations 
from carefully justified 
ethical principles 
and concludes 
with speculations 
concerning the 
deepest problems of 
environmental ethics.

NDĨGĨRĨGĨ 
editor
Unmasking 
the African 
Dictator: Essays 
on Postcolonial 
African Literature 
(2014)

This volume features 
12 articles from both 
established and 
emerging scholars 
who undertake 
representative 
readings of the 
African despot in 
fiction, drama, film, 
and music. Arranged 
chronologically, 
these essays cover 
postcolonial realities 
in a wide range of 
countries: Mali, Cote 
d’Ivoire, Senegal, 
the Congo, Nigeria, 
the Central African 
Republic, Somalia, 
Kenya, and Uganda. 
Included here are 
a variety of voices 
that illuminate 
different aspects of 
dictator fiction in 
Africa and enrich our 
understanding of the 
continent’s literature, 
politics, and culture.

MARGARET 
ANDERSEN
Regeneration 
through Empire: 
French Pronatalists 
and Colonial 
Settlement in the 
Third Republic, 
1870–1940 (2015) 

This book explores the 
intersection between 
colonial lobbyists and 
pronatalists in France’s 
Third Republic. 
Andersen argues  
that as the pronatalist 
movement became 
more organized at 
the end of the 19th 
century, its proponents 
increasingly understood 
their demographic 
crisis in terms that 
transcended the 
boundaries of the  
metropole. In response, 
they began to 
position the French 
empire—specifically 
its colonial holdings 
in North Africa and 
Madagascar—as 
a key component 
in the nation’s 
regeneration. Drawing 
on an array of primary 
sources from French 
archives, this book is 
the first to analyze the 
relationship between 
depopulation and 
imperialism.

GĨCHINGIRI MAURICE 
STUCKE 
co-author
Virtual Competition: 
The Promise 
and Perils of the 
Algorithm-Driven 
Economy (2016) 

Shoppers with 
internet access and 
a bargain-hunting 
impulse can find a 
universe of products 
at their fingertips. 
In this thought-
provoking exposé, Ariel 
Ezrachi and Maurice 
Stucke invite us to take 
a harder look at today’s 
app-assisted paradise 
of digital shopping. 
While consumers reap 
many benefits from 
online purchasing, 
the sophisticated 
algorithms and data 
crunching that make 
browsing so convenient 
are changing the  
nature of market 
competition—not 
always for the better.
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OF 
NOTE

VIRTUAL 
MARTIAN
Imagine waking up in the morning and 
going for a stroll on Mars, examining 
rocks or getting a closer look at a 
butte framing the horizon, without 
ever leaving Earth. That’s exactly 
what Rachel Kronyak has been doing 
lately with the help of some amazing 
technology. A doctoral student in 
geology, she is among a small set of 
research scientists worldwide who 
are testing the use of an augmented 
reality headset to see how it can help 
NASA determine whether Mars could 
support life. The HoloLens—created by 
a partnership between Microsoft and 
NASA—allows scientists to explore the 
surface of Mars in a three-dimensional 
hologram using images captured by 
the Curiosity rover. “It gives a much 
better context for what we’re looking 
at with the rover and allows us to get 
closer,” Kronyak said. “It just adds 
another dimension to driving and 
operating a vehicle on Mars.”

MITIGATING 
MALARIA
Every year, hundreds of children die 
from malaria. That number may fall 
significantly thanks to a group of UT 
researchers who have identified a 
set of bacterial genes that could help 
lessen the severity of the disease. Their 
study, published in the journal Frontiers 
in Microbiology, focuses on how gut 
bacteria work. By analyzing hundreds 
of genes, they found that 32 bacterial 
genes and 38 mice genes have the 
characteristics—or phenotypes—that 
can affect malaria. This discovery will 
make it easier to find a more effective 
malaria treatment for people. “We’re 
pretty excited because it means  
there is a limited number of genes  
to work with,” said Steven Wilhelm,  
the Kenneth and Blaire Mossman 
Professor in the Department of 
Microbiology. The findings could 
lead to additional breakthroughs for 
scientists working in malaria-stricken 
regions around the world.

STATELY  
NAME
It’s official: Tennessee has a certified 
spot on the periodic table. Tennessine—
symbol Ts—is now the permanent 
name for what was originally known 
as element 117. The moniker recognizes 
the efforts made by three of the state’s 
powerhouse research institutions. 
“The historic discovery of Tennessine 
is emblematic of the contributions 
Tennessee institutions like Oak Ridge 
National Laboratory, the University of 
Tennessee, and Vanderbilt University 
make toward a better world,” Governor 
Bill Haslam said. Tennessine is a member 
of Group 17, commonly known as the 
halogens, on the periodic table. It is 
considered a superheavy element, 
one that owes its existence to being 
synthesized in a lab as it does not occur 
naturally. Tennessine joins Californium 
as the only elements named for a 
state and, given that Tennessee got 
its name from 
the Cherokee 
village of Tanasi, 
becomes the first 
element whose 
name reflects 
Native American 
roots.

FASTEST FLYING 
MAMMAL
When most people think of animals moving at high speed, 
they envision cheetahs or swiftly diving raptors. They can 
now add the Brazilian free-tailed bat—a tiny nocturnal 
mammal—to the list. According to a new study published 
in the journal Royal Society Open Science, the Brazilian 
free-tailed bat can achieve flight speeds of up to 100 miles 
per hour—faster than any previously documented bat or 
bird. The study’s lead author is Gary McCracken, professor 
of ecology and evolutionary biology and one of the world’s 
leading experts on bats. McCracken and his team conducted 
the study in southwestern Texas. They caught seven 
bats emerging from a cave entrance and attached radio 
transmitters to their backs using surgical glue. An airplane 
was used to follow the complete flight track of a different 
bat each night. The results suggest the capabilities of bats 
should be reevaluated, McCracken said, noting that their 
flight performance has been underappreciated.
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RISKY  
BEHAVIOR
Do people actually take the time to read risk warnings 
on drug websites before taking the drug? The answer is 
probably not, according to a recent study by Advertising 
Professor Mariea Hoy. To determine how much attention 
is paid to online warnings, Hoy and her colleague Abbey 
Levenshus used eye tracking technology, survey questions, 
and post-task interviews. They found that most of the 
study participants focused on the drug’s benefits and 
ignored the risks. “Perceived familiarity with the health 
condition, its risks, and companion drug options surfaced 
as the primary explanation for failure to seek, and 
subsequently process, the risk information,” the researchers 
conclude. They suggest that risks be presented before 
benefits and any risk information unique to the drug be 
highlighted graphically with borders or colors to increase 
consumers’ attention. The findings were recently presented 
at a Federal Trade Commission workshop and published in 
the Journal of Risk Research.
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RACING
AGAINST
RACISM

An unlikely champion of civil rights outdrives  
and outsmarts his competition.

BY LOLA ALAPO Danville, Virginia, native Wendell Scott 
achieved his dream of being a professional 

race car driver despite the prejudice he 
faced on and off the track.
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A fter the Civil War ended and  
 the Thirteenth Amendment  
 was ratified in 1865, slave 

ownership became a crime in the 
United States. Although millions of 
African Americans in the South were 
freed, it would take nearly 100 years 
for their lack of equality to become  
a national issue.

The civil rights protests of the 
1960s demanded an end to the 
segregationist laws enacted to 
maintain white supremacy by 
preventing people of color from 
voting, attending good schools, 
and obtaining meaningful jobs. It 
was a period when many faced the 
possibility of death on a daily basis 
solely due to the color of their skin.

Several famous names are 
synonymous with this turbulent time 
in American history—Martin Luther 
King Jr., Rosa Parks, and Thurgood 
Marshall, for example. One name that 
may not be so familiar is Wendell 
Scott, the first and only African 
American driver to win a stock car 
race at NASCAR’s highest level.

“Scott’s fight to move about the 
racetrack on his own terms is a 
microcosm of today’s continued 
struggle for equal rights,” said Derek 
Alderman, professor and head of UT’s 
Department of Geography.

Alderman explored this premise 
in “Mobility as Antiracism Work: The 
‘Hard Driving’ of NASCAR’s Wendell 
Scott,” an article recently published in 
the Annals of the American Association 
of Geographers. He co-authored the 
work with Joshua Inwood, a former UT 
geography professor.
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“There is a tendency in America 
to see the civil rights movement as 
confined to the past, when in fact 
it is an ongoing project,” Alderman 
explained. “The struggle to survive 
and support oneself is a right. That 
is something we lose track of when 
we define civil rights in the formal 
traditional mainstream way.”

Alderman and Inwood specialize  
in human geography. They study  
how the social environment—
economics, political structures, and 
racial power relations—affects the life 
chances and everyday travel of people 
within a culture.

“Scott’s racing career can be 
seen as a historical case study 
not typically associated with the 

civil rights movement,” Alderman 
said. “We examined how the daily 
actions—particularly the geographic 
movement—of ordinary working-class 
people were a means of resistance 
against racial discrimination.”

DRIVEN
Wendell Scott was born in Danville, 
Virginia, in 1921. The son of an auto 
mechanic, he dreamed of one day 
becoming a professional race car 
driver. Following in his father’s 
footsteps, he became very adept at 
repairing and modifying cars.

In 1952 Scott competed in his first 
race, at a local dirt track in Danville. 
Within a few weeks he began winning. 
He spent nine fairly successful  

seasons racing at the regional level  
in Virginia before deciding to move  
up to the NASCAR Grand National 
Series in 1961.

“Scott faced considerable prejudice 
in what was otherwise an all-white 
sport. But relying on his skills as a 
self-taught mechanic and his ability 
to improvise, he was able to continue 
moving on the track and on the streets 
with freedom,” Alderman said.

His passion to become a winner 
at the top level of stock car racing 
forced Scott to employ several unique 
strategies to succeed.

“Because of the harassment and 
violence that black motorists often 
encountered in the segregated South, 
Scott rarely drove to races alone and 

“Scott faced considerable prejudice in what  
was otherwise an all-white sport.”

—Derek Alderman

Scott and his crew 
make adjustments 
in the pit area 
prior to the June 
1966 NASCAR 
Grand National 
race at Smoky 
Mountain Raceway 
in Maryville, 
Tennessee.
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Scott was inducted into the NASCAR Hall of Fame in 2015. He started 495 races over the course of his 
13-year career at NASCAR’s highest level. 
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“Pursuing what  
makes you happy— 
simply persevering  

and continuing  
to do what you  
love—can be 
revolutionary,  

and we don’t often  
think about that.”  
—Joshua Inwood

he would keep a pistol under his seat 
in case of emergencies,” Alderman 
noted. On a few occasions, he took 
advantage of his lighter skin to pass  
as a white person and receive help 
when traveling.

On the track, Scott would avoid 
wrecking the cars of white drivers 
who wrecked him to ensure he would 
not be penalized by the officials 
and to build sympathy from white 
fans and drivers who witnessed the 
discrimination he faced.

He was also known for practicing 
an effective power slide technique 
as part of his hard driving on the 
dirt tracks. “Scott would place the 
steering wheel against his chest and 
make violent jerks with the wheel to 
negotiate tight turns and outmaneuver 
his opponents,” Alderman added.

“Scott’s fight to move 
about the racetrack on 

his own terms is a
microcosm of today’s 
continued struggle for 

equal rights.”
—Derek Alderman

On December 1, 1963, Scott made 
a drastic decision to try and improve 
his car’s handling by removing one 
of the two shock absorbers normally 
connected at each corner of the 
suspension. He reasoned the change 
could allow his car to better navigate 
the bumpy Jacksonville, Florida, dirt 
track and outrun the faster factory-
backed teams.

The gamble paid off, and Scott 
completed the race distance before 
every other driver. However, NASCAR 
refused to acknowledge his historic 
victory until hours later, after a white 
driver had already left with the trophy. 
But even this injustice could not deter 
Scott from doing what he loved.

PURSUIT
This reinterpretation of Scott’s story—
through a civil rights lens and from a 
geography perspective—is an effort 
to highlight the narratives of countless 
African Americans who participated in 
the struggle but will never be featured 
in an article or history book. And 
although Scott did not represent his 
efforts in terms of civil rights activism, 
the researchers argue that driving was 
inherently part of his political practice.

“Pursuing what makes you happy—
simply persevering and continuing 
to do what you love—can be 
revolutionary, and we don’t often think 
about that,” Inwood said.

The type of inequality Wendell 
Scott faced did not end when the Civil 
Rights Act of 1964 was enacted, even 
though discrimination based on race, 
color, religion, sex, or national origin 
was officially outlawed.

“Today, many Americans must 
continue to employ creative methods 
just like Scott did in an effort to live, 
move about freely, and persevere 
through prejudice,” Inwood said. “If 
you look at the litany of people who 
have lost their lives in traffic deaths 
at the hands of police or someone in 
the community, almost all of those 
stories are connected to trying to live 
everyday life.”

Inwood also believes that 
contemporary events like the 
Black Lives Matter movement are 
drawing attention to the vulnerability 
experienced by people of color on the 
streets and how it affects their ability 
to survive.

Even though it has been over 40 
years since Wendell Scott raced his 
last lap, the story of his persistence 
and ingenuity continues to provide 
inspiration. And as the push for social 
and racial justice continues, Alderman 
and Inwood hope other social 
scientists will tell similar relatable 
stories for generations to come. 
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Creating a totally new category of materials 
requires persistence and patience.

BY DAVID GODDARD

M etallic glass may sound  
 like an oxymoron, but  
 it’s an actual thing. 

How is it possible to take the best 
characteristics of metals and glasses 
and combine them into one super-
strong yet easily malleable material?

Takeshi Egami knows the answer, 
because he’s been working on it for 
over 45 years. And there are still 
plenty of secrets yet to be unlocked.

You may not be familiar with 
metallic glasses because they’ve been 
around for only a few generations. 
But according to Egami, a UT-ORNL 
Distinguished Scientist and professor 
of materials science and engineering, 
it’s only a matter of time until they  
are everywhere.

“Glasses have existed since the 
beginning of history, but the science 
of glasses has always been shrouded 
by big mysteries,” Egami said. “Due 
to metallic glass, the newest addition 
to the glass family, we are now 
solving those mysteries and will soon 
be ready to use these materials in 
technologically advanced products.”

WELCOME TO  
THE NEW AGE
The key to the metallic glass 
revolution lies in understanding  
the properties of both metals and 
glasses at the atomic level.

Metals offer advantages in  
strength and durability that are 
unmatched by other substances.  
Their conductive properties helped 
usher in the electronics age. Another 
positive is the abundance of metals, 
making them easily available and  
cost effective.

On the downside, metal atoms tend 
to line up in an orderly fashion to form 
a crystal—like a marching band—
making the material susceptible to 
breaking or shearing under heavy loads. 
Additionally, even the finest metals have 
a much higher tendency to corrode 
compared to plastics or glasses.

While regular glasses used in 
windows clearly don’t have the same 
inherent strength as metals, the one 

crucial benefit they offer is that their 
atoms are arranged chaotically—like 
a throng of football fans flooding the 
field after a big victory. This lack of 
alignment makes straight-line failures 
nearly impossible.

Their main disadvantage, however, 
is fragility. Once they start to fail, they 
fail catastrophically, limiting their use 
in areas where strength is a concern.

Egami believes that coming up with 
a material that combines the strength 
and ductility of metals with the 
fracture resistance and anticorrosive 
properties of glass will truly prove to 
be an important milestone.

“Much like silicon has defined 
the information age, this new wave 
of substances will set the tone for 
coming innovations,” Egami said.

A material that 
combines the 

strength and ductility  
of metals with the  
fracture resistance and  
anticorrosive properties  
of glass will truly prove 
to be an important 
milestone.

COOLING-OFF PERIOD
The first recorded production of 
metallic glass happened in 1960. 
Scientists knew that when a metal 
melts into a liquid, its atomic structure 
becomes disorganized. But they 
discovered that rapidly cooling the 
molten metal preserves the chaos.

This process produces a glass by 
locking the atomic structures of the 
liquid-state metal in place before they 
can return to solid-state patterns of 
the crystals.

While that breakthrough proved 
metallic glass could be fabricated, 
there were some drawbacks. At the 
time, only very thin ribbons could be 
formed because the liquid needed to 
be cooled so quickly.

As the years progressed, new 
expertise and alloy development 
moved the needle exponentially. 
Today, it’s possible to manufacture 
metallic glass more than an inch 
thick—almost a thousand times thicker 
than the original experiment.

“Our knowledge of the basic 
properties of liquids and glasses—such 
as viscosity, strength, and ductility—
has increased greatly over time,” 
Egami said. “We still have a long way 
to go in understanding the physics, 
but we are going down the right path. 
Soon we will be able to design new 
glasses based upon the science.”

POTENTIAL OUTCOMES
Even though metallic glasses are 
used in small quantities in many 
applications, much more research is 
needed before they can be used in 
widespread commercial applications. 
But their properties are promising for 
a number of reasons.

For example, their tendency to 
resist scratching and breaking makes 
metallic glasses ideal for mobile 
phones, tablets, and laptops. Their 
strength—even at extremely small 
widths—could allow them to replace 
plastics used in those devices. 

Other beneficial properties like high 
strength and low energy loss have 
made metallic glasses useful in tools 
and sports equipment such as golf 
clubs that are designed to convey the 
maximum possible force.

In an odd twist, the extreme 
durability of metallic glass could 
actually hamper its adaptation.

While having a phone that won’t 
break or a razor that never dulls might 
seem great for consumers, it could 
severely limit a company’s profits. 
Why would they sell something you 
had to buy only once?

“If they made a product that never 
broke or never needed replacing, they 
could sell one to everyone and that 
would be it,” Egami explained. “There 
would be no ongoing market.”

So you might say that makes 
metallic glass a bit of a paradox as well 
as an oxymoron. 
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Leo and his mom are helping UT 
researchers to better understand 
how infants learn language.

B
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 FINDING 
  THE  
 WORDS

Using tightly controlled 
experiments to explore  
the basic building blocks  
of language learning.
BY CINDY MOFFETT

quest.utk.edu 15

“Welcome Leo” appears on a hand-lettered sign adorning 
the sky-blue wall of the waiting area. A brightly colored 
cartoon mural featuring flowers, butterflies, and small 
woodland creatures provides a soothing backdrop.

When 14-month-old Leo and his mother arrive, they  
are greeted by three cheerful psychology students.  
Leo’s mother sits on a sofa and sets him on the floor 
between her feet. One of the students delivers some  
toys for Leo to enjoy while he gets acquainted with the 
new environment.
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Young Leo may not know it yet, 
but he is about to assist UT’s Infant 
Language and Perceptual Learning 
Lab with some very serious science.

Jessica Hay is an associate 
professor of psychology and director 
of the lab. She recently received a 
five-year $1.3 million grant from the 
National Institutes of Health to study 
language acquisition in children from 
six months to 36 months old.

“I’m looking at how kids are able 
to track patterns or statistics in the 
language they hear and then use that 
information to learn something new,” 
Hay explained.

The project has three distinct 
parts—how infants find and 
remember words heard in a 
continuous stream of speech, how 
specifically infants represent words, 
and how background noise affects 
learning. About 1,200 infants will take 
part in nine different studies.

Through this research, Hay hopes 
to better understand how infants 
learn language and to apply that 
knowledge when challenges such 
as hearing loss occur at an early age 
and delay language learning.

PATTERN 
RECOGNITION
Graduate student Sara Parvanezadeh 
explains Leo’s experiment to his 
mother. “We are looking at the 
ability to isolate words in a stream 
of speech. Your job is basically to be 
a fancy chair for your child. It’s very 
important not to direct where he is 
looking. I’ll give you headphones to 
listen to masking music,” she says.

Leo’s task is to recognize words in 
an unfamiliar language. In the English 
he has heard from birth, certain 
syllables are more likely to be linked. 
For instance, ma-ma is expected, but  

ma-dad is not. This is called 
transitional probability.

“Infants are really good at tracking 
regularities in language,” Hay noted. 
“They can track the likelihood that 
two sounds will go together.”

During the exercise, Leo will listen 
to a recording spoken in Persian. 
Four key words will be dispersed 
throughout the passage. In two of 
the words—patoo and limu—the first 
syllable predicts the second syllable 
100 percent of the time. Leo should 
recognize these two words with 
high transitional probability more 
easily than the other two—biza and 
shena—where the two syllables occur 
together much less often.

“We can measure how long kids 
are listening to these different types 
of words,” Hay said. “If there is a 
difference in the listening times, we 
know they’ve learned something  
from the language.”

“I’m looking at how 
kids are able to track 
patterns or statistics 
in the language they 

hear and then use that 
information to learn 

something new.” 
 

—Jessica Hay

Before the science starts, 
Leo gets familiar with the 
lab’s amenities for play.
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As Leo listens for familiar patterns in an unfamiliar language, his actions are 
recorded so the researchers can track and measure his word recognition.
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Stress patterns can present 
an additional challenge in word 
recognition. In English, stress 
generally falls on the first syllable 
as in MA-ma, BA-by, and KIT-ty. In 
Persian, stress is more likely to fall on 
the second syllable.

“Can kids track the regularities 
when there’s stress on the second 
syllable? Perhaps they need both 
transitional probability and familiar 
stress patterns,” Hay said.

SOUNDS  
OF SCIENCE
Leo and his mother are soon ushered 
into a listening booth, where they are 
seated in the center of three blank 
computer screens. Mom dons a set of 
headphones and holds Leo in her lap 
as he begins looking and listening.

The study begins with a colorfully 
animated pinwheel appearing on  
one of the screens, drawing Leo’s 
attention. For about three minutes,  
he hears 12 Persian sentences 
repeated three times.

“ We can measure how 
long kids are listening 
to these different types 
of words. If there is 
a difference in the 
listening times, we 
know they’ve learned 
something from the 
language.” 
 
—Jessica Hay

The spinning pinwheel then 
switches to a different screen  
and the testing phase begins. Leo 
shifts his focus and a key word 
repeats clearly and slowly—pahTOO, 
pahTOO, pahTOO. 

“Kids will look in the direction of a 
sound they’re interested in listening 
to, and when they get bored they’ll 
look away,” Hay explained.

Video of Leo’s actions is recorded 
and used to measure the amount of 
time he listens to the sounds. When 

Leo looks away, the pinwheel  
moves to another screen and a 
different key word is played. The 
process continues for five to 10 
minutes as Leo hears each of the  
four test words. 

“This is an example of one test 
condition,” Hay added. “One age 
group, one condition. In the next 
condition, we’ll change the stress 
pattern. Each study will have three or 
four conditions, and could take two 
years to collect the data.”

After his test, Leo returns to the 
play area and is given a T-shirt 
emblazoned with “Little Scientist,” 
which he thoughtfully chews in the 
way of all babies. This little scientist 
can now be proud of his contribution 
to the complex field of infant 
language and perceptual learning.

For more information about 
participating in this research,  
visit the lab’s website at  
infantlanguagelab.utk.edu.

To learn more about child 
development research at UT, visit the 
Child Development Research Group’s 
website at cdrg.utk.edu. 



SPINNING 
BIOMASS  

INTO  
GOLD
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The challenges of turning plants  
into fuel while turning a profit on  
the leftovers.
BY DAVID BRILL

There’s a century-old adage coined by the paper  
industry that claims “you can make anything from lignin 
except a profit.”

Art Ragauskas has heard this maxim countless times 
during his career, and it gets him a little riled up every 
time he hears it. As the UT-ORNL Governor’s Chair for 
Biorefining, Ragauskas is channeling that ire into proving 
that the old saying’s time has come and gone.

Lignin and its companion sibling cellulose reside side by 
side in the cell walls of poplar trees, switchgrass, and the 
residues of harvested crops—materials known as biomass.

Cellulose, the fairer of the two, is a sugar-based polymer. 
It can be deconstructed and fermented into bioethanol, 
a renewable and carbon-neutral transportation fuel. 
But where you find cellulose, you also find its clingy and 
historically less useful cellmate, lignin.

Understanding the structure of lignin and devising 
profitable uses for it are top priorities for Ragauskas and  
his multidisciplinary research team.

TEAR DOWN THE WALL
According to the US Department of Energy, the nation’s 
farms and forests can produce more than 1.3 billion tons of 
biomass annually—enough to meet future demand for bio-
based fuels without relying on food grains.

Producing ethanol from corn is relatively easy. But 
extracting the sugars from biomass is much more difficult, 
partly because of the complicated relationship with lignin.

Unfortunately, the same properties that make lignin 
valuable to the plant—structural strength, water repellence, 
and resistance to decay—also hinder efforts to crack the 
cell walls and release sugars.
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ADDING 
VALUE
Efforts to develop profit-
generating uses for 
lignin have long been 
frustrated by its complex 
structure and chemistry. 
Researchers at UT and 
ORNL are exploring ways 
to generate a profit from 
what is now regarded as 
waste. Here are some of 
the more promising ideas:

Biodegradable grocery 
bags and food
containers 

Feedstock for low-cost 
carbon fiber

Green adhesives for wood-
composite furniture

Green industrial chemicals 
like solvents, lubricants, 
and detergents

Natural and nonflammable 
furniture foams

Replacement for graphite 
in lithium-ion batteries

Resin for 3-D printers

Sunscreens (lignin absorbs 
ultraviolet radiation)

Synthetic fuels 

Biorefineries currently use a 
combination of chemicals and heat  
to minimize the resistance of cellulose. 
“But the process is far from perfect,” 
Ragauskas commented. “The 
pretreatment phase can alter lignin’s 
structure, and the remaining chemicals 
and sugar degradation products  
become contaminants.”

Such contaminants are of little concern 
for lignin’s low-value uses such as dust 
control on gravel roads or a resource 
for biopower. But for higher-value 
applications, these chemicals must be 
removed and the structure of the lignin 
tightly controlled.

One potential solution is to 
extract the lignin early in the 
process using organic solvents, 
including ethanol, and milder 
temperatures. This method  
can result in nearly pure  
lignin, but the cost cannot  
be justified until profitable  
uses are identified.

THE RIGHT 
TOOLS
Efforts to improve biofuel 
production—including finding  
new uses for lignin—are engaging 
scientists and students from multiple 
disciplines at UT Knoxville, Oak  
Ridge National Laboratory, and the UT 
Institute of Agriculture. They represent 
the vanguard of a relatively new line  
of research.

“Over the past century, industries  
that use woody plants have produced 
some good science,” Ragauskas said. 
“But in recent years, we’ve made truly 
significant gains in understanding and 
controlling the structure of lignin and 
other plant polymers.”

Continual advancements in technology 
are enabling scientists to see and 
model the inner workings of plant cells. 
ORNL’s Spallation Neutron Source can 
generate information on the structure 

Lignin and its companion 
sibling cellulose, reside 
side by side in the cell 
walls of poplar trees, 
switchgrass, and the 
residues of harvested 
crops—materials known 
as biomass.
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of plant cells down to a nanometer. 
Supercomputers managed by 
the UT-ORNL Joint Institute for 
Computational Sciences can use 
that information to model physical-
chemical processes taking place 
within the cell wall.

Ragauskas is putting these, and a 
host of other remarkable tools,  
to good use.

LONG-AWAITED 
PAYOUT
Lower-value uses for lignin have 
been around for decades. But high-
value applications remain elusive, 
largely because there has been little 
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need or urgency to develop them. 
That will change rapidly as full-scale 
biorefineries go on line and stockpiles 
of lignin begin to grow.

One way to avoid a lignin glut is to 
reduce its presence inside plants. To 
this end, Ragauskas and his colleagues 
at the ORNL-led BioEnergy Science 
Center have engineered switchgrass 
with reduced lignin content and an 
altered cell wall structure that shows a 
34 percent increase in sugar yield.

“These improvements can aid in 
the release of plant sugars and boost 
the recovery of high-grade lignin,” 
Ragauskas explained.

Diverting lignin from the  
waste stream is important, but 
developing profitable co-products 
from it will provide biorefiners with an 
entirely new income stream,  
“just like crude-oil refining  
produces a range of co-products, 
including petrochemicals,” he said. 
“Many of these chemicals, like lignin, 
were once regarded as waste. They 
have since grown into a multibillion-
dollar industry.”

Diverting lignin from  
the waste stream 
is important, but 
developing profitable  
co-products from it  
will provide biorefiners 
with an entirely new 
income stream.

With a few years of focused 
research, Ragauskas anticipates that 
lignin-based products will replace 
many of the petroleum-based items. 
As they do, it will help debunk the old 
adage and prove once and for all that 
you can make nearly anything out of 
lignin—including a handsome profit 
and a cleaner environment. 
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CELL 
SIMULATION
A team led by UT-ORNL 
Governor’s Chair for Molecular 
Biophysics Jeremy Smith is 
using supercomputers to 
figure out easier ways to turn 
vegetation into biofuel.

The researchers have secured 
a hundred million processor 
hours on Titan—ORNL’s Cray 
XK7 supercomputer—to 
perform simulations they 
believe will provide a better 
understanding of the complex 
chemistry in plant cell walls and 
reveal new ways to optimize 
biofuel production.

The inability to efficiently 
remove unwanted biomass 
polymers has long been an 
obstacle in biofuel production. 
To overcome this hurdle, Smith 
and his group at the UT-ORNL 
Center for Molecular Biophysics 
are using the large-scale 
computational simulations to 
pick apart lignin—one of those 
inhibiting polymers—and model 
its interactions with cellulose 
and other plant components.

“We can envisage simulations 
of the complete cell wall,” 
Smith said. But with exascale 
computing power—roughly 100 
times that of Titan—he expects 
to eventually simulate the 
workings of an entire plant cell. 
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GROW 
BIOPLASTICS
Tony Bova and Jeff Beegle are 
scientists, environmentalists, 
and entrepreneurs. They have 
established a company called Grow 
Bioplastics that seeks to offer 
farmers and gardeners renewable 
biodegradable products that keep 
oil-based plastics out of landfills.

As doctoral candidates 
at UT's Bredesen Center for 
Interdisciplinary Research and 
Graduate Education, Bova and 
Beegle are working with ORNL 
researchers to develop a method of 
turning lignin—a naturally occurring 
industry byproduct found in all trees 
and grasses—into a product that 
naturally degrades in soil.

“Lignin results in 50 million tons of 
waste a year in the paper industry 
alone,” Bova said. “Our process 
allows us to turn that lignin into a 
biodegradable plastic and produce 
the large rolls of mulch that farmers 
use to block weeds, retain moisture 
and soil temperature, and improve 
crop yield.” Not only does that 
reduce waste, but it provides cost 
savings to growers.

“Our product would be plowed 
into the soil after harvest, where it 
would degrade naturally and save 
money currently spent on removal 
and disposal,” Bova said. “We hope 
to eliminate as much as eight tons of 
plastic waste from a single hundred-
acre farm.”

Bova said prototypes are currently 
being field tested and they hope 
to begin full-scale field trials 
throughout Tennessee and other 
states in 2017. 

Left to right: Art Ragauskas is focusing on plants that 
will make biorefining more efficient and profitable. 

A team at Oak Ridge National Laboratory performed 
its largest biological simulation to explain why  

lignin is so potent in blocking the enzymes that  
break down cellulose. Here, an enzyme (orange) 

hydrolyzes cellulose (green) despite the presence  
of lignin (brown).

Lignin pellets like these are being diverted from  
the waste stream to create renewable and 

biodegradable products.
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New technology allows patients to express 
themselves without talking.

BY KATHLEEN CHRISTIE

PHOTOGRAPHY BY SHAWN POYNTER

“Where does  
  it hurt?”

Such a simple 
question. Yet many 
of us struggle to 
precisely verbalize 
a description  
or the extent of 
our pain. Now 

imagine how difficult it would be if 
you had no voice to communicate.

This problem is encountered 
every day by nurses who work with 
patients living with cerebral palsy, 
spina bifida, and other diseases that 
affect the ability to speak. For most 
health care professionals, the story 
would simply end with enduring these 
daily frustrations. But for College of 
Nursing Assistant Professor Rebecca 
Koszalinski, a self-described “tech 
nerd,” this is where the story begins.

Like many nurses, Koszalinski 
has an uncanny ability to read her 
patients. “If you work with someone 
long enough, you learn what they are 
trying to say without a word being 
spoken,” she said. “But we shouldn’t 
have to rely on that.”

It was six quiet words—“I want to 
speak for myself”—murmured by a 
patient in 2008 that inspired Koszalinski 
to find a solution. Ever since, she has 
been developing Speak for Myself, an 
easy-to-use comprehensive app that 
helps intubated and voiceless patients 
communicate with medical staff.

“Patients without a voice tend to  
feel ignored,” Koszalinski explained. 
“This is especially detrimental for 
these most vulnerable patients.” 
From mundane bathroom requests 
to complicated questions regarding 
diagnosis and prognosis, the ability 
to ask questions is critical to both 
emotional wellness and physical health.

Practical Proxy
When Koszalinski was pursuing her 
master’s degree and working as a 
rehab nurse, the only assisted speaking 
technology available to patients 
was a rudimentary communication 
board. Huge, cumbersome, and cost 
prohibitive, the boards had to be 
individually programmed, adding 
another level of expense.

Koszalinski was convinced she 
could find a more feasible answer. 
Specifically, she believed an open-
source app had the potential to be the 
most convenient, universal, and cost-
effective alternative. It was a sound 
idea, but the challenge was proving it.

The Speak for Myself app’s proof of 
concept was the result of Koszalinski’s 
engineering independent 
study course 

at Florida Atlantic University in 2010. 
It was compatible with Android 
devices, making it readily usable 
for almost anyone. Designed with 
large graphics to accommodate 
dexterity issues, the system included 
a body graphic for pinpointing pain 
locations and call buttons for family, 
friends, and medical staff. It even had 
a personalization option, enabling 
patients to write a custom menu to 
manage their particular needs.

Once the programming was 
complete, Koszalinski conducted 
usability trials at three hospitals and 
five specialty units in South Florida. 
“Initial results were encouraging,” she 
said. “All research showed improved 

patient outcomes, with decreases in 
frustration and perceived pain levels.”

According to Koszalinski, it’s not just 
the patients who suffer from the lack 
of communication. “Providers are just 
as desperate to understand, but their 
time is limited.” With Speak for Myself, 
medical personnel no longer had to 
wait for laborious communication 
attempts via dry-erase board. Answers 
and requests were instant and easy 
to understand. “Nurses kept asking to 
bring the app back,” she added.

Rebecca Koszalinski observes as a patient provides  
nonverbal feedback using the Speak for Myself app.

“The ultimate goal is to 
make Speak for Myself 

available to all intubated 
patients or others who may 
have difficulty with speech 

and language.”

— Rebecca Koszalinski

Next Level
After earning her PhD and publishing 
two papers on Speak for Myself, 
Koszalinski joined the College of 
Nursing faculty in 2015. She was 
awarded an internal grant to continue 
updating, testing, and perfecting 
the app to work across a variety of 
platforms. Other improvements on 
the horizon include natural-sounding 
male and female voices, support for 
multiple languages, and an advanced 
care planning component.

Koszalinski is partnering with Sadie 
Hutson, associate professor of nursing, 
and Xueping Li, associate professor 
of industrial and systems engineering. 
The trio will also be incorporating 
contributions from graduate students 
in audiology and speech pathology. 
Further testing in hospitals throughout 
Knoxville and East Tennessee is being 
planned.

“The ultimate goal is to make Speak 
for Myself available to all intubated 
patients or others who may have 
difficulty with speech and language so 
they can communicate their thoughts, 
needs, and preferences clearly and 
easily,” Koszalinski said.

Fortunately for future generations 
of voiceless patients, there is a nurse 
willing to make an extra effort to ease 
their pain and anxiety. 
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Schoolchildren seeking facts and figures online are often 
flustered by results they can’t comprehend.

BY WHITNEY HEINS

PHOTOGRAPHY BY BRIAN NOTESS

There’s no denying that online search 
engines have become part of our 
daily lives. We no longer trek to the 
nearest library and thumb through 
encyclopedias or printed periodicals 
to resolve our queries. Today, just a 
few keystrokes or taps can deliver 
information to any of our internet-
enabled devices immediately.

But have you ever stopped to think 
about how you pick search words or 
phrases? What about how you view 
the results? Do you automatically 
click the top one or do you scan them 
all first?

These are the questions that interest 
Dania Bilal, professor of information 
sciences at UT. She has spent much 
of the past 20 years analyzing how 
search engines operate and how 
effective—or ineffective—they can be.

Bilal is particularly passionate about 
making sure middle-school-aged 
children can find the information 
they need for class assignments. 
“I’m interested in this group because 
they are in an important transition 
time,” she explained. “If students can 
develop effective search habits, they 
will be better prepared for high school. 
If they don’t, they may fall behind.”

LOOKING  
FOR ANSWERS 
In the late 1990s, search engines 
promising relevance to a younger 
audience began to spring up along the 
information superhighway. However, 
Bilal was skeptical as to whether or not 
those tools were actually providing 
more kid-friendly results.

To investigate, she devised a study 
to measure how successfully kids 
navigated the popular (but now 
extinct) search engine Yahooligans! 
It assessed activities—such as 
searching, browsing, clicking links, 
mouse hovering, screen scrolling, 
backtracking (using the browser’s 
back button), and looping (repeating 
searches)—and timed how long it took 
to complete tasks.

The findings, in Bilal’s words, “were 
not encouraging.” She believed 
the trouble was rooted in the way 
algorithms generated results— 

they could not duplicate the way 
people think or provide what the  
kids expected.

Intrigued, she went back to work 
in 2000 and designed a more 
comprehensive study to analyze 
the use of Yahooligans! by seventh 
graders. Bilal captured video of 
the students’ computer screens 
performing three tasks—finding a 
fact related to the school curriculum, 
performing research on a topic  
related to the curriculum, and  
seeking information on a topic that 
interested them. After each session, 
students were interviewed about  
their experience.

Bilal’s analysis revealed some 
navigation behaviors she described as 
chaotic: Students often backtracked 
by shifting back and forth between 
visited sites and looped by repeating 
the same searches and visiting the 
same links frequently.
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”—Dania Bilal

WHAT GOOGLE 
WANTS TO KNOW
Flash forward a few years, and many 
of the original kid-friendly search 
engines had vanished. “Around 2007 
Google began enjoying widespread 
popularity,” Bilal noted. “People went 
to Google first—especially children, 
who went there more frequently than 
search sites created for them.”

Bilal was curious to see how 
Google was serving its younger 
users. “While everyone can access 
Google, the results are not tailored 
to different ages or intellectual 
levels,” she explained.

In 2013, Bilal began investigating 
the readability of Google’s search 
results by examining middle school 
student queries. She compared 
search results deemed basic, 
intermediate, or advanced by Google 
to standard readability scales and 
found a mismatch.

“Most of the topics searched by the 
students returned results that were 
above their reading level,” Bilal said.

The apparent disconnect got 
Google’s attention. To find out more, 
the company awarded Bilal and co-
principal investigator Jacek Gwizdka, 
from the University of Texas at Austin, 
more than $40,000 in 2014 to delve 
further into the readability issue.

MAKING THE 
CONNECTION
The Google study asked sixth-, 
seventh-, and eighth-grade students 
to perform one reading task and 
three separate search tasks. Eye-
tracking technology was used to 
capture how the subjects’ eyes 
moved, where they looked, and how 
long they fixated on results. 

“There is a connection between 
the eyes and the mind,” Bilal 
explained. “The eye fixations can 
reveal their thought processes. We 
interviewed the students to get a 
deeper understanding as to why they 
fixated on certain results and why 
they clicked on top-ranked results. 
This is the type of information search 
engine designers need to look at when 
presenting results.”

By evaluating the data, the 
researchers discovered that 
behaviors differ by grade level. For 
example, sixth graders seemed to 
be less discriminating and started by 
fixating on any result displayed on 
a page. In contrast, eighth graders 
started by fixating more frequently 
on the top results—a behavior similar 
to that of adults. 

“These differences are likely due to 
how well they understand the concept 
of results ranks,” Bilal said. “Also, we 
speculate that users focus on target 
words that match the description of 
the search task at hand. It gives us 
more evidence that variables such 
as age and reading level can impact 
how helpful or confusing the search 
experience can be.”

GENERATING 
IDEAS
The students were also asked to rate 
the experience of reading the results. 
So far, their comments have been very 
enlightening. “We asked questions like 
‘What would you like Google to do 
to make these results easier to read?’ 
They recommended things we would 
have never thought of,” Bilal said.

Some students, for instance, 
proposed results similar to online 
reviews or shopping cart suggestions 
by showing links visited by others who 
searched for the same topic. Others 
said results should appear based on 
credibility, while some craved a more 
organized design with less distracting 
text, images, and advertisements.

As Bilal and Gwizdka continue to 
investigate children’s information 
seeking and online reading behaviors, 
they are hopeful that search engines 
will eventually allow users to 
indicate their age or reading level (or 
possibly calculate it) to return more 
appropriate results.

“We want to encourage search 
engine designers to build pages that 
can be personalized,” Bilal added. 
“Our goal is to build models that 
could enhance the user experience by 
accurately predicting a user’s reading 
level and preferences.”

Considering how much search 
technology has improved over the 
past 20 years, it probably won’t 
be long until a more customizable 
engine is helping us find what we are 
looking for. 
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Crafting  

Historian and author Jeff Norrell enjoys a few moments on the porch of Haley 
Farm’s Duck House, a cabin Alex Haley used for writing and relaxation.

A new 
biography 
highlights 
Alex Haley’s 
impact on 
American 
racial 
sensibilities.
BY BROOKS CLARK

PHOTOGRAPHY BY 
BRIAN NOTESS

About 20 miles northwest of downtown Knoxville, tucked 
away behind a bustling interstate exit ramp, sits a 157-acre 
patch of tranquility known as Alex Haley Farm. Although  
his family had roots in western Tennessee, author Alex  
Haley purchased land on the opposite side of the state in  
1984 to create a retreat where he could wind down and 
entertain guests.

As part of the area’s 40th anniversary celebration of 
Haley’s book Roots, UT Professor of History Jeff Norrell was 
invited to the serene venue for a discussion of his own book 
Alex Haley and the Books That Changed America.

Haley is best known for writing two best-sellers—The 
Autobiography of Malcolm X in 1965 and Roots: The Saga  
of an American Family in 1976—each with sales of more  
than six million copies. Additionally, the TV miniseries 
adaptation of Roots was seen by more than 130 million 
viewers in 1977, while director Spike Lee’s 1992 film Malcolm X 
introduced Haley’s story of anger, strength, and redemption 
to a new generation.

Norrell considers them the two most influential books on 
American attitudes toward race in the second half of the 
20th century. “In The Autobiography, Haley reshaped white 
Americans’ understanding of black identity and blacks’ 
acceptance of black nationalism,” Norrell explained. “In 
Roots, Haley reshaped how Americans understood slavery.” 
 

I

A S
n his boo

t
k

o
, N

ry o
orrell a

f R
naly

e
ze

d
s H

em
ale

p
y

t
’s i

io
m

n
pact through the  

prism of his life. Born in 1921 to educated parents, Haley 
was serving in the Coast Guard when he began to write. 
After a 20-year military career, he set out as a freelance 
writer and landed several high-profile assignments. His 1964 
interview with Malcolm X for Playboy magazine led to the 
Autobiography project.

“Haley came from a comfortable, secure upbringing,” 
Norrell said. “Malcolm X came from poverty and violence. 
Despite being suspicious of whites and dismissive of 
Christianity, he was a kind person in his interactions with 
Haley—they had a really good relationship.”

Characters
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“   
Redemptive stories are really 
powerful messages and Haley 
knew that. He shaped the arc of 
the narrative in that direction.” 

   —Jeff Norrell 

Malcolm X was engaged in a  
series of interviews with Haley while 
he was separating from the Nation 
of Islam, journeying to Mecca, and 
replacing his anger with love and 
acceptance. The Autobiography 
includes an epilogue by Haley 
describing the end of Malcolm X’s  
life and his 1965 assassination.

“Haley’s autobiography really 
established Malcolm X’s influence 
posthumously,” Norrell declared.  
“He had the opportunity after Malcolm 
was killed to shape Malcolm’s life, and 
he emphasized the transformative 
effect of the last year of his life, after 
Malcolm had been ejected from the 
Nation of Islam.”

Norrell believes the commercial 
success of The Autobiography was 
driven by the fact that it resonated 
with both white and black readers. 
“Redemptive stories are really 
powerful messages and Haley 
knew that. He shaped the arc of the 
narrative in that direction, and it was 
popular with young blacks as well as 
young whites,” he explained.

“   
Americans’ understand-
ing of slavery was 
radically changed by 
Roots. It continued 
us down the path to 
realism, to the vivid and 
ugly truth telling that 
had never been part of 
our understanding.” 

—Jeff Norrell

For both audiences, Norrell noted, 
The Autobiography shaped black 
identity in popular culture. “Haley had 
shown the inner workings of ghetto 
life. It was a powerful expression of 
the alienation and anger that life there 
engenders, and it really mattered 
to white readers. Just as important, 
Haley’s portrait of a strong, masculine, 
independent Malcolm X was a 
powerful symbol of black pride.”
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history, building from the tales he had 
heard as a child on his front porch. 
Haley researched his ancestors and 
reconstructed their histories, often 
corroborated by records. In 1967, he 
traveled to Gambia to speak with local 
historians about the origins of a slave 
named Kunta Kinte.

The book itself was delayed for 
more than a decade because even 
while Haley was writing his saga, he 
was in demand on the lecture circuit 
to talk about it. “That’s where he was 
really most comfortable,” Norrell said, 
“as a storyteller.”

Once Roots was published, it 
found eager audiences, both black 
and white. “Haley gave African 
Americans the hope—sometimes the 
exaggerated hope—that they could 
find their home,” Norrell said. “As 
it turned out, it’s a real hit-or-miss 
thing to find African ancestors. But in 
telling powerful stories, Haley taught 
Americans not only that the black past 
really matters, but also that family 
history matters. Roots generated as 
much or more genealogical activity 
among whites as it did among blacks.”

With the success of Roots, Haley 
became a wealthy celebrity. But he  
was soon enveloped in controversy. 
Roots had been presented as a work  
of nonfiction and Haley’s research  
in Africa as provable fact. When 
reporters found inaccuracies, they 
called Roots a hoax.

“It was a strategic mistake made by 
Haley and his publisher,” Norrell said. 
“They were fixed on the idea that his 
book had to be presented as truth. The 
strategy they should have adopted 
was to argue that by using some of the 
techniques from fiction, you can get 
closer to truth.”

Norrell believes Roots captured 
the truth of slavery better than any 
previous nonfiction book because 
Haley was able to construct a 
plausible narrative and re-create 
dialogue, characters, and incidents 
based on extensive genealogical and 
anthropological research.

“Americans’ understanding of 
slavery was radically changed 
by Roots,” Norrell concluded. “It 
continued us down the path to  
realism, to the vivid and ugly truth 
telling that had never been part of  
our understanding. Haley’s family  
was victorious over slavery. That  
was Haley’s powerful appeal to  
African Americans.”

Haley’s ultimate legacy centers on 
his prowess as a storyteller. Norrell 
was first drawn to Haley because his 
compelling stories were able to alter 
the image of black people in both 
white and black American minds. 
But Norrell’s research has led to a 
deeper understanding of how Haley’s 
narratives portrayed powerful truths 
about American life. 
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To inspire a love of science, you need balloons, 

blacklights, and budding minds ready for fun.

It’s the assembly kit University of Tennessee students are using  

to help local kids discover their potential for science.

Meet Volunteers who are making a  

difference at volunteers.utk.edu.
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Meet the enterprising 
nursing professor who 

is helping intubated 
and voiceless patients 

communicate with 
caregivers. 
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