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Dear Friends,

The fall semester at UK is an exciting time - one that
includes the beginning of a new academic year, the return
of faculty and students to campus, start of the football
season, and a time to reconnect with your alma mater during
homecoming festivities. The College of Arts & Sciences has
also been energized by a new initiative which will set us on an
inspiring path to the future.

We are creating a blueprint of the future for our students
and alumni, our faculty and staff, and our communities and
the world. This new initiative, Envision 2020, will begin a
new conversation on what a college of excellence looks like
in 10 years. Envision 2020 will work in conjunction with the
University of Kentucky’s overall plan to become a Top 20
college by the end of the decade.

The steps we take today will put us on the path to
creating an even more dynamic, purposeful, and relevant
college for future generations. By 2020, our College will be
defined by four characteristics: innovative preparation for life
and career, multidisciplinary scholarly research, connectivity
with the world, and substantive community engagement.

We will prepare students to be future-ready - prepared to
not only enter and excel in their chosen career fields but also
armed with a skill set which promotes social responsibility
and global readiness. Our goal is to foster individuals who,
regardless of their chosen career and field, are innovative,
flexible, dynamic, and both willing and able to be active
participants in their communities and society.
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We will also focus the creative and intellectual capacity
of A&S on research, teaching, and scholarship which will
address the most pressing issues of the day and ultimately
contribute a larger public good. Our creative research
efforts will allow A&S to partner with the Commonwealth of
Kentucky, the nation and world, and promote the exploration
of interdisciplinary lines of inquiry.

The College will be cyber-enabled, infused with the
latest technologies to enhance the discovery, teaching, and
learning of knowledge, and able to engage with Kentucky
and the world in various conversations. As a College, we will
also commit ourselves to working closely with local schools,
students, alumni, and members of the community to respond
to the needs of the Commonwealth and the world.

This special issue of “Ampersand” is dedicated to Envision
2020 and highlights the four main areas of the initiative -
innovation, creativity, connectivity, and action. Make sure
you also check out the Envision website which will feature
additional articles, podcasts, videos, and blogs from members
of the A&S community. We invite you to join the conversation
at www.envision.as.uky.edu.

None of these goals are possible without the continued
support of our alumni and friends. Join us on this exciting
journey - as we bring our future into focus.

Yours,

DL e

Mark Lawrence Kornbluh

Dean, College of Art & Sciences
kornbluh@uky.edu
www.as.uky.edu
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transmit a charge in the right direction.

“Self-assembly is the basis of life,”
explained Anthony, describing how self-

assembly plays a role in our own bodies.

2
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the cover of Advanced Materials.

In the future, organic solar cells
could be found on campus in a surprising
number of forms. Light-blocking

This section contains stories
about A&S faculty across the disciplines
who are
proactively
preparing for our
energy future
from a multitude
of angles. Most
V people are familiar
with standard forms of
alternative energy—solar, wind,
geothermal and nuclear. Kentucky’s
future could be built upon an energy
portfolio that creates jobs around this

alternative economy.

Scientists in the Department of
Chemistry and the Department of Earth &
Environmental Sciences are developing
new energy-generating tools that have the
potential to become part of the transition
to Kentucky’s “green collar” economy.
Chemistry professors John Anthony
and Mark Watson have made significant
advances in developing organic solar
panels that are far less expensive
and more efficient than their silicon

counterparts. (See page 6).

Earth & Environmental Sciences
(EES) chair Dhananjay Ravat developed
research connections across the globe as
he researched ways to more efficiently
locate “hot spots” that could potentially
be used for geothermal energy plants.

And, should our future energy

fall 2010 7
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in the A&S writing program. “We 4 L ) or

want to emphasize wrimg as an act
of citizenship, writing as a way of
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resources,” he said (see page 5).
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Become part of the conversation as

we imagine the new face of energy. us may not look t
ace, but it could
ing else entirely.
ay heat the hot w.
r dorm showers and student comp
ay be powered by nuclear energy. |
world in which our traditional ener
sources are being depleted every day,

everyone is exploring options.

Two professors in the UK Department
of Earth & Environmental Sciences -
Dhananjay Ravat and Edward Woolery -
are leading the exploration.

Dhananjay Ravat is looking for new
ways to locate geothermally active places
in the Earth’s crust that can be used for
geothermal energy plants and “direct-use
geothermal energy”’—re-circulated water
heated by hot rocks within the earth’s
crust —In order to reduce electrical power
consumption. To more effectively find
the “hot spots” deep in the earth’s crust,
Ravat is working with researchers in Italy,
Egypt and Australia to develop techniques
using the Earth’s magnetic field.

“The magnetism in the rocks is
controlled by temperature,” Ravat
explained. “If you exceed a certain
temperature then the magnetism vanishes.
Only when the rocks are cooler than that
temperature can they be spontaneously
magnetized.”

eglogists find energy

l.'_sing that principle, this unique
imethod h_.elps researchers determine

>ns for the exploitation of
| energy.

the same way that not
ndy enough for wind
nough for solar power,
ce has close enough access
‘hot spots” of the Earth for
geothermal power. Another alternative
energy source is nuclear power.

A study being conducted by the
Electrical Power Research Institute (EPRI)
suggests that at the rate we are using
energy, the Central and Eastern U.S. will
need to build an additional 250 to 300
nuclear power plants by 2050. These plants
will need to be on geologically safe ground
away from areas of likelihood for large
earthquakes and near sufficient surface
water supply for cooling the reactors.

For the last six years, Edward
Woolery and his team have collaborated
with the Lanzhou Seismological Institute
and China Earthquake Administration to
study the locations of active geologic
faults capable of producing large
earthquakes in an attempt to determine
how large an earthquake could be for a
given area, and how often earthquakes
might occur.

NN

Once it is decided that a nuclear
power plant will be built, one of the
critical decisions to be made is where it
will be located. “Seismic hazards influence
the location of nuclear power plants more
than any other natural hazard,” explained
Woolery. “Our research will undoubtedly
impact locating this type of alternative
energy source in Western Kentucky.”

Unfortunately, lack of knowledge
about fault zones has made assessing
potential nuclear plant sites filled with
uncertainty.

“Our goal is to reduce the uncertainty
so that when power plant planners,
designers and other stakeholders are
given a seismic hazard number, whether
high or low, they can have confidence that
it is based primarily on what we know,”
Woolery said.

More than just providing power for
future UK students, Ravat and Woolery
hope that their research will have a direct
impact on Kentucky’s economic future.

“Solving problems directly related to
issues that affect economic development
will hopefully enhance and stimulate the
latter,” Woolery said.

fall 2010 & envision 2020 11
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For this special issue of “Ampersand,” faculty from the College of

Arts & Sciences were asked to help create short, descriptive

paragraphs summarizing how their respective disciplines will change over

the next 10 years. These professors share keen insight on the trends and issues

that will inform their fields of study, shining a light on how new movements and

technologies will shape the research and scholarship of tomorrow.

“Chemistry is continuing to

play an important role in every
aspect of life, ranging from
environmental remediation, the
development of sustainable
energy, the discovery of new
therapeutic agents and the
synthesis of novel materials.

composed of chemists
with varying expertise and
researchers from other fields
of study. As a discipline, we
are adjusting our curriculum
to prepare the younger
generation of chemists to work
efficiently in international and
interdisciplinary teams for the
future.”

fall 2010

“The discipline of sociology will be

moving toward

dedicated to the study of society
and social problems. Traditional
subfields such as the sociology of
culture, sociology of gender, social
inequalities, medical sociology, and
work and occupations remain strong,
while other subfields, including
criminology and social networks, are
continuing to grow.”

“Complex organisms share similar

genes, yet Earth is populated

by an amazing diversity of life
forms. Research by Nobel Prize
laureate and Kentucky native Phil
Sharp defined dynamic genetic
reprogramming through pre-
messenger RNA splicing as a
force in biological development.
Looking forward,

to enhance our
understanding of biological diversity
and its response to environmental
challenges.”

—

“Moving forward, my field, 19th century African-American literature,
will continue to draw heavily on archival research to rediscover

This archival research will continue to add
substantially to our understanding of African-American life
and culture in the United States from the antebellum era to the
present contemporary era. As well, continued archival work will
expand scholars’ understanding of canon formation in American
literary history.”

“We’re living in a
More than ever, it is

important to understand how
to make good decisions based
on data. Statistics is the science
of learning from data. Knowing
the concepts and principles

of statistical inference is
becoming as vital as the ability
to read and write. Statistics
will play an increasingly
important role in deciphering
the meaning and assessing the
value of the data that surround
us.”

fall 2010
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Statistics

“Bradley Efron said, ‘This is the information

age, statistics is the prime information science,

and there is every reason to believe in a greatly

increased statistical presence in the

academy of

the future’ Today,

we generate huge numbers of

data sets

(e.g., DNA seqguences

from genomes). | believe that

statisticians will play an important

role in extracting information from

such huge data sets so that

other scientists can use
this information for
their applications.”
— Ruriko Yoshida

Modern & Classical
Languages

“| am currently collaborating with

two graduate students in German
Studies to complete a series of
communicative lessons based on
popular German films. We will

be presenting our findings in
November at the annual American
Council for the Teaching of
Foreign Languages Conference
and publishing the materials in an
upcoming edition of the journal

Unterrichtspraxis/Teaching German.

Over the next 10 years, | look
forward to working with world
language teachers around the
state of Kentucky to develop
the linguistic and cultural
competencies of our students by
encouraging them to participate
in these interactive research
opportunities.” — Jeff Rogers

Mathematics

“During the last century, mathematicians
have made deep advances in various sub-
disciplines such as analysis, topology, algebra
and combinatorics. | believe the next 10 years

Biology

“Great strides have been
made in teaching science
over the past 15 years, and
most of this improvement
has occurred at the K-12 level.
Top research universities
like the University of
Kentucky must meet the
demands in the educational
instruction of future science
students. We are working
to close the gap between
secondary science educators
and higher education so that
by 2020, students can make
a seamless and successful
transition into an interactive
and exciting college
experience in science and
research.” — Jeffrey Osborn

History

“Thanks to modern _technology, historians have access to a
wider range of sources than ever before. Our own experience
of globalization raises new and important questions about the

Psychology

“In the past decade, psychologists

have employed new tools for
studying relationships between
mind and body and between brain
and behavior. Future advances

in brain-imaging procedures

will allow real-time observation
of brain responses to complex
sequences of events, and those
tools will lead to a much deeper
understanding of relationships
between brain and behavior. In
the coming decade, these trends
will continue and psychologists
will increasingly engage in
interdisciplinary efforts to advance
our understanding of human
behavior.” — Robert Lorch

and beyond will bring, in addition to continued
advances in these areas, a focus on bridging the
gaps between these areas. My research involves the
interaction of algebra, topology, geometry and
combinatorics, and | am excited to be doing research that
involves multiple areas and methods.” — Benjamin Braun

connections between cultures in the past, and historians have

ry dialogue than we are
iscipline - the importance
- will still matter far into

never been more open to interdiscipli
today. Even so, the basic insight of ou
of time and context in human existe
the future.” — Jeremy Popkin

)
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Anthropology

Psychology

“Cultural anthropology is dramatically increasing its
role in solving societal problems. For example, we
can study what motivates a small population of
people working toward sustainability, then advocate
applying that philosophy to a larger population. In

the future, technological advancements
will increase our research on the
polarization between societies
with technology and those
without. We can then apply
our academic work toward
increasing advancements
like Internet access and solar
energies in rural populations.
Future research in this area
will also bring anthropology
together with other fields,
such as engineering and
design, to work together
across scientific and
global boundaries.”

— Lisa Cliggett

& envision 2020 fall 2010

“The discipline of psychology
is becoming more and more
translational, meaning that it is
doing more to turn basic scientific
findings into application. One
reflection of this movement deals
with improving quality of life through
psychoneuroimmunology following
evidence that suggests positive,
optimistic mental states can actually
improve health. A second involves the
interfacing of psychology with new
technology, as neural networking and
human factors approaches can inform
our understanding of the similarities
between the brain and computer
function.” — Michael Bardo

Modern & Classical
Languages

“The Department of
Modern and Classical
Languages will soon
launch a set of courses
introducing students
to the objects and
methods of inquiry
commeon to the different fields of
study that constitute the department.
This curricular innovation, a rarity in
university language programs, is based
on the premise that regardless of the
particular language one wants to study,
one must first gain an understanding of
the features of language in and of itself
and a sophisticated awareness of what it
means to acquire language. Such training
will also better prepare future students
for coursework in literary and cultural
analysis” — Leon Sachs
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Beneath Earth’s impermeable rock layers,
helium is generated from the decay of
radioactive materials. Once released, helium,
the second lightest element on earth, escapes
from our atmosphere - too light for gravity to

hold, helium floats away.

(

\%(:

ike coal and oil, the supply of helium is
finite and some predict that as soon as

the year 2015, the Earth’s supply will have

vanished.

Although the declining supply of helium
might not be as publicized as the Earth’s
depletion of oil or other natural resources, its
shortage has profound consequences. Helium
serves purposes beyond supplying consumers
with birthday balloons.

Whereas all other elements, such as water,
freeze at extremely cool temperatures, helium is
able to maintain its liquid state as temperatures

approach absolute zero. This unique property
makes liquid helium a vital factor for many

applications, including cooling superconductors

that are a key component for some of life’s
most basic luxuries, such as the production

4
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of flat-screen televisions, to more essential
technologies, such as MRI and nuclear physics,
low temperature condensed matter physics and
space technologies.

Fortunately, University of Kentucky Arts and
Sciences professor of physics and astronomy and
director of the Center for Advanced Materials,
Gang Cao, has not only found a way to keep
helium in earth’s atmosphere, but in UK’s
laboratories.

The University of Kentucky can now make its
own liquid helium.

Recently awarded a $4.5 million National
Science Foundation EPSCoR (Experimental
Program to Stimulate Competitive Research)
grant, Cao helped establish the Center for
Advanced Materials last year with the goal of not

continued on page 19



continued from page 19

only discovering and improving new materials,
but also making the University of Kentucky

a national player in condensed matter and
materials research.“We have the intellectual

asset at the university; now we need to build the

infrastructure,” said Cao.

Securing a helium liquefier was a major step
in building a more progressive infrastructure
and putting the Center for Advanced Materials
on the map. Relatively few research universities
in the nation have such unique and innovative
capabilities, and the University of Kentucky is one
of them.

Cao has always been committed to the
synthesis and application of materials research.
However, he has often been frustrated with
the lack of research and funding toward the
production of new materials in the United States.

“There are many labs that measure and
characterize materials, but there are not parallel
efforts to produce these materials,” said Cao.
“You have to control materials,” he continued.

“I have said this many times: if you control
materials, you control technology. Now here at
the University of Kentucky, we can do everything
under the same roof.”

Besides distinguishing UK as a leader in
condensed matter and materials research, the
purchase of a helium liquefier has also given UK
financial freedom.

In the past, Cao and his colleagues have
purchased liquid helium from commercial vendors
for a very high price. Over the last eight years, the
cost of purchasing liquid helium has quadrupled,

increasing from $2.50 per liter to $10 per liter.

“This facility has drastically reduced our
dependence on commercial sources for liquid
helium. This is particularly important in a time
when the market becomes so unreliable,” said Cao.

Professors in the Department of Physics and
Astronomy, including three professors who were
recently hired through the NSF EPSCoR grant,
and professors in UK’s Chemistry Department are
taking advantage of this new resource.

Using recovered helium gas from individual
labs in UK’s Physics and Chemistry building,
gaseous helium is initially collected into a holding
tank. Then moving through two compressors and
finally the liquefier, liquid helium is produced and
ready to use for research. In just one hour, the
UK’s Department of Physics and Astronomy can
produce up to 47 liters of liquid helium.

Typically using 400-500 liters per week,
UK physicists and chemists are utilizing UK’s
generated liquid helium to cool superconducting
magnets and better understand the physical
properties of electronic materials - properties
such as quantum oscillations, superconductivity,
guantum Hall effect and magnetism.

Whereas in the past the acquisition of
helium from distributors could sometimes be
undependable, let alone expensive, Cao said, “We
have no excuses now. This is a big milestone for
UK as well as the Center for Advanced Materials.”
In the next few years, Cao hopes that the center
will lead the nation in condensed matter and
materials research.
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1. Short for “Weblog,” a blog is a website that typically takes the form
of an online diary or serves as a space for personal news updates or
opinion-driven commentaries. You can follow Dean Kornbluh’s Arts &
Sciences blog at http://web.as.uky.edu/DeansBlog.
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2. Twitter is a social networking website that allows users to send

and receive short, text-based messages as a series of micro-blogs.

You can follow the College of Arts & Sciences on Twitter at

http://twitter.com/UKarts_sciences.

3. Wikispaces is a collection of Web-based, encyclopedia-style

entries that allow for online collaboration in the sharing of knowledge

and information.
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4. Second Life is an immersive virtual world that allows users to
create representative identities called “avatars” and interact with

other users from all over the world.
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K P E O P L E /, ‘These other
technologies are

bad, I'd rather just have a marker and a
markerboard, but that’s just a technology.
It’s still a thing,” Rice said. Instead of being
afraid of these changes, Rice suggests that
others should embrace these technologies
as the next step in enabling shared learning
experiences.

“Technology will drive [the way we
do things] just as the introduction of the
chalkboard did. We don’t think about how
all these other technologies changed how
the university operated, but they did.”

There was a time, Rice explains, when
education was more individualized and
limited technology forced students to work
on small personal chalkboards. But then an
advancement that we accept and overlook
today completely changed the educational
landscape.

“We figured out how to make big
slate boards and mount them on the wall,

and all of a sudden: social technology.
It created this massive step forward in
classroom learning. Brilliant.”

Rice explains that the most important
thing with the use of any technology is
that it be driven by good pedagogy. “The
key is not the technology itself. The key
point of why we use [these technologies]
is because we want to engage our students
in this amazing thing we call learning. It just
enables learning to be more collaborative.”

These efforts are not meant to replace
the classroom environment or face-to-
face interactions, but to supplement and
inform those experiences. “We are engaged
in three main missions: we’re here for
teaching and learning, research, and service
to our state. Those things will not change,
but the way we do these things may very
well change,” Rice said.

“It’s all technology. The chalkboard is a
technology, the classroom is a technology,
the university itself is a technology. This is

just one other technology.” Rice insists that
his approach can’t really be called non-
traditional because his students still do the
same things and achieve the same goals.
They simply do so in a different setting.

“Don’t let the technology overshadow
the human elements of all this. It's
the human element that drives it. The
technology is not really the important
thing; it’s just an enabler of what we want
to do as humans, as teachers, as learners,
as collaborators.”

In the following pages, Chris Rice
- known “in-world”™! as Ricetopher
Freenote'® - takes us on a tour through
UK Island™ in the world of Second Life.
By demonstrating the capabilities of such
online environments and explaining what
makes such approaches so valuable, Rice
is also teaching us about the methods he
will continue to use to teach others in the
future.

5. “In-world” refers to places and people as they exist in the world
of Second Life. The opposite of the in-world environment is known
as “meatspace,” which indicates anything that exists or occurs in the

real world outside of Second Life.

24 &,envision 2020"75al'2010

6. Ricetopher Freenote is the name for Christopher Rice’s avatar,
which he uses in the world of Second Life to interact with other

users, collaborate with other researchers and teach his students.

1 // memorial hall

\ 1 // memorial hall

| 3// guide on the side

2 // interactive learning

2 // interactive learning

3 // guide on the side

7. UK Island is an area in Second Life built and maintained by staff
and faculty from the University of Kentucky. The accompanying Q&A

shows images from various areas located on UK Island.

fall 2010 & envision 202025
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7 // eye exhibition
4 // interactive learning
| =
4 [/ interactive learning \ \ 7 // eye exhibition
\
\
| 9 // augmented reality
6 // laboratory
\
\
\
|
\ |
|
5 // interactive learning 8 // augmented reality
5 // interactive learning
|
8 // augmented reality |
\
|
\ \
| \
r91
6 // laboratory 9 // augmented reality
o -_
- / A
8. “Not possible in real life,” referring to things that can be done or 10. Foursquare is a location-based social networking program that
experienced in Second Life but not in real life. allows users to check in at certain locations and connect with friends

o : online as well as in person.
9. Augmented reality is a term for technology that functions

by supplementing one’s current position or surroundings with 11. Similar to Foursquare, Gowalla is a location-based networking
interactive information. An example of this would be a program on game in which users win items and prizes by checking in at special
one’s cell phone that offers information about buildings or landmarks locations.

26 & envision 2020 . fall 2010 g W e~ 72 fall 2010 & envision: 202027
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Beyond Beakers

Innovative work in A&S labs has potential
to solve a variety of issues

BY GUY SPRIGGS

The traditional idea of the science lab - white coats and

bubbling beakers - does not begin to capture the reality of all

SUSCEPTIBLE SYNAPSES

UNRAVELING REGENERATION

Biology

In his lab, Robin Cooper tries to understand how neurons work
and how they can be tuned up or down in order to decipher
the communication mechanisms of the nervous system. By

investigating how cells develop and how synapses act differently,

Cooper is able to ask new questions about the function of

specific synapses and discover why some are more susceptible

to modifiers than others. Cooper is able to record and track

Biology

Randal Voss’ lab uses functional
: genomic approaches, measuring
the abundance of transcripts
made from genes to learn

about cellular processes

that salamanders use to
naturally regenerate tissues.

. Voss is part of a growing
community of researchers

that hopes to unlock the
secrets of limb and spinal cord

regeneration. To accomplish this work, Voss is characterizing all
of the genes that are expressed in the large salamander genome,

. which is significantly larger and more complexly structured than
the human genome. By describing the behaviors of genes during
regeneration, Voss aims to translate information and re-engineer a
regenerative response in humans.

COMBATING CONTAMINANTS

Chemistry

development from a single neuron, which reduces variability and
allows new questions to be asked about the application of basic

28 & envision 2020 rall 2010

the exciting developments taking place in UK’s College of Arts &
Sciences. While the labs do investigate so-called basic science
and test core hypotheses, the work done by researchers at UK
has the potential to solve a lot of problems relevant to day-to-
day issues in Kentucky and the rest of the world. Scientists here
address problems that span from health and nutrition to the
environment, and various research projects involve more specific
topics such as creating new energy resources and confronting
issues of drug dependency. Their research may be divided by
discipline, but answering the questions of tomorrow continues
to tie these new developments together and create new

opportunities for discovery.

Photo by Tim Collins

principles in more complex biological systems. Instead of focusing

on how his research can be applied to one specific question,
Cooper instead uses his lab to show students the applicability
of reductionist scientific principles toward answering bigger
guestions and to encourage future learning and research.

BRIGHTER ENERGY

Chemistry

John Anthony does his work
in the field of semiconductor
research, primarily confronting
issues of energy supply
through the development of
solar cells. Anthony’s lab is
involved not only in the study
of the capability of solar cells
but also in the process of
making the materials that are
used to construct them. By
testing solar cells, Anthony is
able to develop solutions for
increasing the efficiency and
lifetime of the new generation

solar cells, providing a

marketable, low-cost product.

Anthony envisions high
performance, lightweight
solar cells that could be
purchased at the hardware
store and attached to any
roof to generate electricity.
This research can help in
solving a lot of the world’s
energy-related problems by
providing low-cost, pollution-
free energy on a commercial
and consumer level.

¢ David Atwood’s lab deals

: with issues of contaminant

¢ mitigation, sensing and removal
in water, with arsenic as the
primary target. The scientific
methods used in Atwood’s lab
allow him to synthesize and
tailor basic elements to create
. these selective receptors.

With his understanding of
these contaminating agents,
Atwood is able to design
mitigating molecules or
compounds with specific

. built-in functionality that
can match up with unwanted
elements like arsenic, lead or
cadmium. The next step in
Atwood’s research involves
collaborative work on sensors
. that can detect levels of arsenic
in real time to optimize water
treatment systems. Since

studies have linked arsenic

to health problems such as
heart disease and type-2
diabetes, Atwood’s research is
invaluable in determining levels
of contamination and allowing
water to be treated more
effectively.
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BUILDING BIOFUELS FOLLOWING THE FLOW WEALTH OF MATERIALS INNOVATIVE INTERVENTIONS

Chemistry Physics & Astronomy Psychology

Earth & Environmental Sciences

and understand what causes
some to develop drug abuse
problems while others do not.

For years, Mark Meier’s lab has dealt
with questions surrounding fullerene and
carbon nanotubes by studying the chemistry

Through his work with UK’s Center for Advanced Materials, Gang Mike Bardo’s behavioral
Cao’s lab has found an important niche in the scientific community : neuroscience lab researches
by filling a gap in the development of novel electronic materials. . predisposing mechanisms

Alan Fryar’s work focuses on
issues of water quality and

of curved carbon surfaces. Recently Meier’s research

has gone in new directions, and his latest endeavor involves

interdisciplinary research on the deconstruction of lignin - the

structural polymer that holds up vascular plants - and its potential use as

biofuel. Working with horticulturalists and other chemists, Meier’s experimentation revolves around
finding an efficient method for cutting the polymer up so that it can be processed as a replacement
for liquid fuels like petroleum, hopefully taking advantage of a solid waste that would otherwise be
burned off. Meier’s goal is to use chemistry to solve these difficult problems while demonstrating to
students the importance of applying the chemistry they learn.

ID’ING ALZHEIMER’S

AWE-INSPIRING INSTRUMENTS

Chemistry

Mark Lovell’s research
combines elements of
chemistry and molecular

biology in order to develop new

approaches to better identify
and treat Alzheimer’s disease.
With the instrumentation

in his lab and access to
patients at different stages of
development of the disease,
Lovell works on creating a
better understanding of

the potential causes of
Alzheimer’s and identifying
novel biomarkers that could
indicate its onset. By looking
in spinal fluid for biomarkers
reflective of brain chemistry,
Lovell hopes to find a chemical
signature for the disease that
would allow patients at risk for
Alzheimer’s to be identified
before they begin serious
cognitive decline. Lovell also
researches oxidative damage
in lipids, DNA and RNA in
hopes of clarifying the causes
of Alzheimer’s and discovering
ways to introduce therapeutic
intervention methods early in
the disease.
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Earth & Environmental Sciences

The instrumentation in Chris Romanek’s lab deals primarily

with isotope ratio mass spectrometry, which allows for a broad
spectrum of applications in scientific fields from anthropology
to zoology. By analyzing the isotope composition of materials,
Romanek is able to answer questions about the life histories

of ancient bivalves or even assess whether or not biological
factors were involved in the formation of extraterrestrial
materials like meteorites. Romanek’s equipment can show how
materials have been modified over a variety of time scales, but

it also has more practical applications such as determining the
natural or synthetic origin of anabolic steroids found in animals
or athletes. With one of the best equipped labs in the eastern
United States, Romanek is focused on solving questions that can
be answered through the use of this instrumentation and sharing
those skills with other researchers.

water supply, and his time

is split between fieldwork
collecting samples and the
use of analytical equipment

in his lab, which he uses to
investigate water chemistry
parameters. Fryar looks at
water quality issues regarding
deep, regional aquifers with
groundwater flow to streams
and karst landscapes, such as
those in Kentucky developed
on limestone. By getting a
better idea of how water-
dissolved chemicals and
bacteria move and react in the
field, Fryar is able to discover
why contaminants affect
water quality in some areas
and not others. Since these
questions of water quality

and water supply transcend
the state and apply to other
systems around the world,
Fryar and his students have
been able to confront water
issues in western Kentucky and
India, among other places.

Cao is not only involved in the study of electronic materials and
their capabilities, but also in their creation and development,
meaning that his lab does not have to rely on outside sources
supplying them with samples. Since condensed matter and
materials physics has played a critical role in the technological
advances that have changed our lives in the last
decades, Cao emphasizes the bulk materials
that are essential in creating new electronic
devices. This research helps in the creation
of such things as faster, lighter, higher-
capacity sensors and computer chips. Cao’s
uniquely directed lab plays an integral role in the
continued synthesis of these necessary materials.

MOUNTAIN HISTORIES

! REDUCING RELAPSE

that may reduce and prevent
drug abuse, primarily among
adolescents and young adults.
Bardo focuses on this specific
developmental period because
of the rapid brain growth that
occurs throughout puberty
and because adolescence is a
period of heightened risk for
drug experimentation. With
his lab, Bardo hopes to be
able to identify brain-related
risk factors for dependency

By finding the mechanisms

in brain development that

may predispose young adults
to drug abuse, Bardo works

to identify risk factors that
increase vulnerability to drugs,
thereby making it possible to
intervene and help adolescents
from developing substance
abuse disorders.

Earth & Environmental Sciences

With the electron microprobe
in his lab, David Moecher is
able to examine individual
mineral grains in rocks and
gather information on mineral
chemistry that reveals the
history of mountain belts and
the formation and evolution
of Earth’s crust. This analysis
can be applied to rocks in
ancient seismic zones, helping
Moecher to understand how
earthquakes rupture and
providing information on
seismic hazard mitigation.
Moecher’s research also yields
important information on the
formation of mineral deposits
such as gold, diamond or
petroleum, allowing him to
analyze how such deposits are
created and understand what
characteristics could be looked
for in order to find them.
Moecher’s lab is the only such
facility in the state, making it a
valuable exploratory resource
for Kentucky and beyond.

Psychology

The research in Chana Akins’

lab focuses on the association

between drug abuse and
visual cues, particularly the
high rate of drug relapse
triggered by environmental

: stimuli. Akins looks at

how environmental factors
associated with previous drug
use can cause drug-seeking
behavior in rehabilitated

! STRESS SYSTEMS

users long after drug taking
has ceased. This research
contributes to more effective
treatments that involve
decreasing the influence of
these cues during drug taking.
Akins’ lab also examines how
drugs affect sexual motivation
since such high-risk sexual
behavior has serious health
consequences related to HIV

and other sexually transmitted
diseases. By better
understanding the relationship
between these visual cues
and drug use, Akins hopes

to minimize risky sexual
behaviors as a result of

drug abuse and find ways

to extinguish the presence
of factors that increase the
possibility of relapse.

Psychology

Mark Prendergast focuses

on studying how stress
hormone systems promote
alcohol dependence, helping
to understand brain behavior
and function for the purpose

. of developing new therapeutic
targets for substance abuse.
With the technology in his lab,

Prendergast is able to start

¢ from single, isolated brain cells

and extend his findings to live
animal models, investigating
how drugs of abuse change
behavior and chemistry on the
most basic level and observing
how blocking certain stress-
related hormones or receptors
can affect the development

of alcohol dependence. Since
unusual stress hormone
response patterns are common

in alcoholics, and since stress
hormone systems have not
been studied thoroughly as

a therapeutic target for the
prevention of alcohol abuse,
Prendergast’s research helps to
create a clearer picture of the
effects of alcohol dependency
and develop novel methods of
combating drug abuse.
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Re-Try Sci-Fi

What has science fiction film taught us? Where will it take us?

BY GUY SPRIGGS

L

The classic images of
science fiction are familiar to us
all: flying cars zooming through
futuristic cityscapes, spaceships
traveling to the farthest corners
of the galaxy and robots living
and even working alongside
humans.

These images are more
than just fictional depictions
of a possible future, says Stan
Heaton, a graduate student
specializing in film studies in
UK’s English Department.
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What these fictional worlds
actually show us is an entirely
different dynamic for our planet.

“A lot of science fiction
shows Earth as this one united
thing,” Heaton observed. “They
don’t really envision how much
infighting there is on Earth.”

Although Heaton says that
science fiction is always very
leery of the technology that
surrounds it, the future it depicts
is more than just a product of
advanced science.

“All that futuristic, amazing
technology assumes that people
are working together to make
this stuff happen, and that’s not
always the case.”

When looking at science
fiction films, Heaton notes a
large disparity between how our
current era was imagined in the
past and how we actually live
and, perhaps most importantly,
how we travel.

“Flying cars aren’t here yet,
that's the big one. ‘The Jetsons’
has been around for a long time
and we still don’t have cars that
turn into suitcases. And our
space travel is still very limited.

In ‘2001: A Space Odyssey’
they go to Jupiter. We’re not
quite there yet.”

While science fiction makes
it clear that new technologies
and fuel sources are necessary
for further space exploration,
part of the disparity between
science fiction and reality boils
down to simple practicality.
“What if people had to drive in
three directions? That would
be a nightmare. We don’t want
flying cars,” Heaton said.

The “off the ground”
societies of science fiction are
not just limited to shiny, idealized
visions of the future, but are
instead part of a pendulum
effect. “There’s an oscillation in
science fiction between utopian
cityscapes and dystopian
wastelands,” Heaton said.

It is difficult to know
whether the next generation of
science fiction will lean more

toward utopias or dystopias. It
is certain, however, that these
technology-driven images
will continue to encourage a
future of collaboration and
motivate further scientific
discovery.

UK’s Solar Car Team



the future.s

B J NSRRI EEEN IEHESEEESEEEE S SRS IS SN A EEANASA A MU E NS S ANA R AR AN AN AR E S SSU AN NSNS ANNNS AN NN NNNNAINANN X

connected

A&S students and faculty gain international perspectives
through study abroad, faculty exchanges.and technology.

BY KATHRYN WALLINGFORD

RN ERRNINRUNRRNN

Whether through a computer or.a plane ride halitway
around the world, students and faculty in'the College
of Arts-and Sciences:are seeking an international focus
and non-traditional means of learning. =——»
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hphers are doing music, languages - which all have subject matter
uman behavior important to geography. But those disciplines

g at where those do not study what geographers do. We study
hrticular plants the awareness of all this. That is not a central

nd why they are question for human physics or biology, etc.

continued on page 36
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continued from page 35

Is it difficult bridging all these disciplines?

always be geographers. They might not alwa
be called geographers. They might be called
regional economists, social policy analysts, t
may be called financial developers, they ma
called UPAC (Union of Pan Asian Communitig
engineers, but there is always going to be a
for this sort of knowledge, which is transbor(
and transdisciplinary.

SB: | think it calls for a certain interest and talent.
| think the students that come into geography or
professionals in geography like this integrative
aspect. We integrate both physical and social
sciences and social sciences and humanities. All
disciplines are going to integrate - physiologists
borrow from sociologists - but we integrate
in a different way. We integrate based on the
awareness of something o
That is our central questio
person to want to answer {

As you look ahead 10 yea
you tell your students who foresee a career in
this field?

really need to internationalize this Universit
find a way for students to have an internatio
SB: Well, | think what sparks students’ interest is experience. And | do not mean spending fou
awareness about something - an interest in where days in the Bahamas or even a two-week
something is and why it is there. | tell students mission trip in Nicaragua. You need a sustain
[that] if | were their age, | would learn Chinese commitment to international developmen
and Arabic. When | was their age, | studied and how
the Romance languages. | would also have a students
strong interest in environmental issues and GIS have to I¢
(Geographic Information System). Those skills others th
can be used in the public and private sectors, backgro
local, global, any region, anywhere. That is the and just (
kind of advice | give geog
always be a need for geog
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The Classroom

BY KATHRYN WALLINGFORD

Down Under
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In Australia, UK students see life from
a different perspective.

In addition to an evening spent with
the nocturnal animals of Cape Tribulation
National Park, during the first week in
the Queensland region, travel guides
introduce Ruth Beattie’s biology class to
plants and animals living in the Atherton
Tablelands and along the Daintree River
within Mossman Gorge. Students learn how
the Australian organisms have adapted
to the surrounding land, often exhibiting
significantly different morphological
features than their American counterparts.
One example, the basket fern, has
developed an ability to grow up to 6 feet
in diameter high in the branches of the
rainforest trees. This access to sunlight
provides a significant advantage to the
Australian fern, as opposed to growing in
the darkness of the rainforest’s understory.
“It is much different from the ferns you see
growing in Kentucky,” said Beattie.

Beattie’s favorite way to introduce
students to the Australian rainforest is
through Kuranda’s Scenic Train. In her
detailed syllabus, Beattie describes what
students should expect: “ ... travelling
slowly, it winds its way up the epic pioneer
track, with every turn revealing a new
panorama ... until it reaches a cool, green,
tropic delight of native shrubs, ferns, and
flowers.” After touring Kuranda’s Butterfly
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Sanctuary and Koala Gardens, students
then return using Kuranda Sky Rail, a
gondola that transports students down
over the rainforest.

“The whole experience is literally
spectacular,” Beattie recalls of the
expedition. “Most tourists do not make it
up that far. Then you are gliding over the
whole rainforest without any buildings or
roads in sight.”

While in Queensland, students
also swim among the barracudas and
trumpetfish of the Great Barrier Reef, both
in deeper, less commercialized areas along
Mackay Reef as well as in the shallower,
more damaged section of Michaelmas Cay.
“Here students gain an appreciation for
the huge diversity the reef offers and the
impact of human activity,” said Beattie.

During the second week, students
travel to the arid Blue Mountains and
Featherdale Wildlife Park of Australia’s
outback. Staying in Sydney, students also
have a chance to tour the Sydney Opera
House and the site of the 2000 Olympics,
Homebush Bay. Although Beattie admits
that “Australia is a great place to study
biology,” she also hopes students will
appreciate the cultural diversity Australia
has to offer. “Sydney is such a metropolitan
area. The number of ethnic restaurants, for
example, is eye-opening for students.”

Bio 325 offers a much different
experience than a normal biology class, but
this does not mean that students are not held
to the same academic standards. When they
are not doing outside readings and writing
academic papers, students record their own
thoughts in a daily reflective journal. “it
allows students to really process what they
are thinking and feeling,” Beattie explained.

Although the trip is filled with a
challenging and rewarding itinerary,
travelling across the world is not cheap. UK’s
study abroad program offers scholarships to
help support students, and last year CCSA
awarded $500 to the winner of a CCSA-
sponsored essay contest. Many students also
seek assistance from UK’s financial office.

Beattie typically teaches large-
enrollment, freshman-level biology classes
and has received numerous teaching
awards as an instructional specialist, but
welcomes the change in pace in Australia.
Beattie explained, “Big classes are very
anonymous. Through this trip, we get to
see different sides of each other.”

Almost two years away, Beattie is now
looking ahead with excitement to the 2012
trip. She encourages interested parties to
contact her for more information on how
one can study biology - and see a different

side of the world - outside of the classroom.

Y
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communication in 2020

OMG,

1S text messaging

changing the |
language? -0

BY GUY SPRIGGS

---------------------------------------------

Fnglish

---------------------------------------

According to CTIA - The Wireless Association,

Americans sent over 150 billion text messages per

month in 2009. Because of the abbreviations and

acronyms frequently used in texting, some worry

that the English language is undergoing a disastrous

transformation. 9
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But the undoing of English

by text messaging is highly
unlikely, says linguistics profes-
sor Rusty Barrett. “In terms of
actually changing the grammar,
it doesn’'t seem that there is
anything going on,” Barrett said.

“It’s two myths that come
together. First is [the myth]
that new technology is going
to uproot normal society, and
[second] is the really common
myth that young people are
changing language and that
the way they speak is going to
ruin things.”

According to Barrett, the
vocabulary used in texting is
no different from other slang
terms that grow and fade in us-
age. “[Another] good compari-
son is secretarial shorthand: it
is just an abbrevi-
ated way to rep-
resent spoken
language

and it doesn’t alter the way in
which its users actually speak,”
he said.

People often confuse how
their language is written with
the language itself, but writing
is just a representation of the
language, Barrett says. In other
words, the norms used for
writing don’t necessarily co-
incide with how the language
changes.

There has been a shift in
grammar that involves sentences
without an overt subject - “Wait-
ing for the phone to ring” - that
can be seen in technological
contexts like updates on Twitter
or Facebook, but Barrett says
that these usages are restricted
to those specific areas. “You
find it in television journalism
in sentences without an actual
verb. But people don’t talk like
that outside of that particular
context.”

Despite the spread of
communication technology,
Barrett says that English seems
to be changing at its normal
speed. And while there are sig-
nificant changes taking place in
the English language, the last-
ing effects of text messaging
are likely to be minimal.

So for now, it’s likely that
the only thing any of us really
have to fear from texting is an
inflated phone bill.

Common

texting phrases

RN

BTW
by the way

FWIW

for what it’s worth

GRS8

great

IRL

in real life

J/K
just kidding

LOL
laugh out loud

OMG
oh my God

T™I

too much information

WYWH

wish you were here

The popular blog, How Not
to Act Old, confirms the
efficiencies of texting using
your thumbs

“Old people behavior of which

| am guilty: Holding your phone
at arm’s length (so you can
read the numbers and letters,
natch!) and then typing with
your index finger. No no no

no. You’ve got to pretend your
index finger doesn’t even exist.
Forget the middle, ring, and
pinky fingers too. The young
way to dial your phone or to
text or type on your BlackBerry
or iPhone is with your thumbs.
Yes, all with your thumbs...”

http://www.hownottoactold.
com/2008/07/28/81-learn-to-
type-with-your-thumbs/

fall 2010 & envision 2020 45



RN

e

Preparing Students tor Tg
& Tomorrow’s Challegge/s

The new Division of Writing, Rhetoric, and
Digital Media launched Fall 2010

BY COLLEEN GLENN

We live in an age of communication. From writing to speaking to
texting to social networking, we are constantly communicating
with others. The way that we communicate — the words that

we use, the style with which we deliver them, and the mode

of delivery — determines the impact and effectiveness of our
messages. Y Realizing the importance of training students to be
skilled writers and communicators, educators across the country
are beginning to place a top priority on the study of written and
spoken language. At the forefront of this movement, the UK
College of Arts & Sciences has launched the Division of Writing,

Rhetoric, and Digital Media. %
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“Rhetoric,” Roxanne
Mountford, director of the new
division, explains, “is a term
that encompasses all forms of
communication.”

Departments that
specialize in the study of
writing and rhetoric understand
that the ability to use language
effectively gives people a
competitive advantage in all
aspects of life.

“When surveyed, most
businesses and organizations
place communication (in
writing) as their top priority
for new hires,” said Jeff Rice,
incoming professor of writing
and digital media. “This is the
information age. We hope to
work with students so that
they will be prepared for the

communicative challenges
I:::they will face in their future,

whether they stay in Kentucky
. or move elsewhere. How will
they produce information? How
~ | will they share it with others?

f L= I} ]|

What kinds of collaborative
situations will they be placed
in? Which media will they work
with? We are the program to
help students with such issues,
whatever area of study they are
pursuing.”

“Writing is no longer
considered to be just a flat
print medium,” Mountford
said. “It also includes visuals,
design and audio essays. We
will develop all these areas
across the spectrum of the
curriculum.”

Students can expect to
see course offerings such
as Writing for the World
Wide Web, African-American
Rhetoric and Writing for
Documentary Film. As it grows
and develops its cutting-edge
curriculum, the division will
also absorb what had been
the Writing Program’s general
education writing classes and
upper-division and graduate
courses in writing and rhetoric.

T

The division will also have

a community focus. For
example, new faculty members
Vershawn Ashanti Young

and Adam Banks have led

free seminars for community
members, and Mountford
herself has been involved in
community writing projects for
low-income youth.

Five distinguished faculty,
three distinguished lecturers,
and a postdoctoral scholar
have already been hired — an
achievement that has drawn
national attention. Typically,
it can take years to build such
a critical mass of new faculty,
but with the support of the
dean of Arts & Sciences, Mark
Kornbluh, and Provost Kumble
Subbaswamy, UK has managed
to make this important and
exciting change within one year.

“The people we hired,
they’re all top in their field,”
Mountford said. Noting their
stimulating and varied research

-

interests, she adds, “They’re
trendsetters.”

Eventually, the division
plans to offer both an
undergraduate and doctoral
degree in writing, rhetoric,
and digital media. “I think it
will be enormously popular
because it will help students
develop expertise in an area
that they can take out into a
career,” Mountford said. “It’s
a humanities degree with a
practical application.”

The Division of Writing,
Rhetoric, and Digital Media is
on track to become nationally
recognized among rhetoric
and composition programs.
“With the quality of the faculty
that we have and are bringing
in, we’re poised to surpass
many longstanding programs
in rhetoric and composition,”
Mountford said. “And it’s
because we have top faculty
that we are able to draw a very
exciting pool of students.”

'ontinued on pa'g
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—=>» The Division of Writing, Rhetoric, and Digital Media

vershawn ashanti young

adam j. banks

janice fernheimer

jeff rice

Ph.D., University of Florida

Jeff Rice’s career focuses on
new media, pedagogy, and
rhetoric. Professor Rice’s
expertise in digital literacy has
taken him from the university
classroom to the urban
landscape as he engages in the
research of communications
and networking. (Joining UK in
Fall 2011.)

jenny edbauer rice

Ph.D., University of lllinois,
Chicago

Professor Young specializes

in black performance studies
and African-American
communication, paying close
attention to issues of class,
politics, sexuality, and urban
education. He is currently
working on the public
performance and reception of
famous African-Americans such
as Barack and Michelle Obama.
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Ph.D., Pennsylvania State
University

Professor Banks studies and
teaches African-American
rhetoric, new media, and
technologies. Deeply invested
in community education,
Banks has designed and
delivered free courses for the
African-American community
in Syracuse, NY, where he
has most recently taught at
Syracuse University.

Ph.D., University of Texas,
Austin

In addition to teaching rhetoric,
technology, and pedagogy,
Professor Fernheimer
specializes in Jewish rhetoric.
Her current book project
focuses on a community of
black Jews in New York and
how language and speech are
used to deal with issues of
authenticity and identity.

Ph.D., University of Texas,
Austin

Jenny Edbauer Rice deals
with public controversies,
particularly the ways in which
people discuss changes in
urban space. Inspired by
changes she saw occurring

in Austin, TX, Professor Rice
pursues ethnographic work that
engages in how issues such as
neighborhood gentrification
and urban use are debated in
the public sphere. (Joining UK
in Fall 2011.)
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In this section, we take a look at chemistry
professor Mark Watson, physics professor
Joseph Straley, and gender and women’s studies
professor Cristina Alcalde and the ways in
which they are demonstrating that face-to-face

research and interaction are still relevant.

In addition to Watson’s research with
the production of ambipolar materials and
Straley’s interest in condensed matter physics,
each professor has developed methods
for teaching science effectively to local
elementary and middle school students. And,
with a new book coming out in September
about women’s experiences with domestic
violence in Peru, Alcalde is now turning to
local Latino populations to address issues with
the male gender, focusing her study on Latino

masculinities.

Although ranging from the hard sciences
With the recent release of “The Women Alcalde chose not t g ging t

in the Violence,” Gender and Women’s Studies now, years later, A to understanding the complexities of gender
professor Cristina Alcalde speaks of her latest emotionally read . , . . .
) X 1 Wi constructions, each professor’s objective is
research directio
what Alcalde has often referred to as “dispelling
scholar of gende . .
& myths.” To Alcalde, this means breaking down

NEW DIRECTION stereotypes that often accompany Hispanic

populations and bringing depth to the life stories
When asked

Women in the Vid of this marginalized group. For Watson and
might not change
women, but | hop
people think abo the belief that science is unapproachable and

Straley, dispelling myths involves debunking

In fact, it cha i too complicated for young minds. Their local
writing this book, r
component was
perspective. Feel young kids. To all three, the value of fieldwork,
her relationship

outreach work reminds us how fun science is for

personal connections and interaction with local
communities will be a driving force behind their

future local research endeavors.
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Meet the Professors

As a young boy, Joseph Straley observed as his
father led “public science shows.” When he began
his own career at UK, he said, “I became the guy
that did it” He explained, “About 20 years ago, we
would set up physics demonstrations on football
Saturdays. It was a variation of UK’s AweSome Week.
So, visitors would come to the university and see
physics beneath their eyes, but here were also other
departments putting on demonstrations. It dawned
on me there was competition. So, I started doing it in
a more organized way and somehow the Petting Zoo

got started”

The Petting Zoo consists of hands-on physics
activities that teach the concepts of mechanics,
magnetism, optics, electricity and pressure. The zoo
was completely designed by Straley and is made
up of household materials, including items such as
plungers, batteries and plywood. Although the zoo is
instructive for individuals of all ages, it is targeted at

elementary and middle school students.

When Straley first began the zoo, he and
colleagues would travel all across Kentucky to assist
with the demonstrations. However, he soon found
the time spent on the road was taking away from
his lab and research. Because he had such a strong
commitment to helping people teach science and
understand basic physics principles, he developed
online virtual workshops for teachers and graduate
students that emphasize the same concepts found in

the Petting Zoo.




- 4

Although Straley values
the online component and
feels it is a “better way” to
disseminate information
resourcefully and effectively,
he still enjoys taking his
Petting Zoo on the road. He
said of the traveling Petting
700, “It becomes my labh. It is
where I found out what works,
what is breakable.” Kristi Fehr, an
elementary science teacher from
Lexington’s Liberty Elementary
who has seen the zoo in action,
says of the experience, “It leaves a
good first impression. They might
not totally get all the concepts at
first, but they have an excellent

introduction”
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outreach

| recently stepped in on a planning session
between Professor Mark Watson and the
Community and Education Coordinator

of Lexington’s Explorium, Katherine Shaw.
Preparing for the Explorium’s second annual
week-long Chemistry Summer Camp,
Watson and Shaw talked lightheartedly
about what gets young kids excited about
learning about concepts such as viscosity,
electrolysis and recrystalization. They both
agreed (without a doubt) that science
really is fun for young kids. The challenge is
keeping third and fourth graders engaged
throughout their academic career. “We do
not have to build an interest in science, just

not squash it,” Watson said.

As the kids competed with experiments
that require slimy tadpoles and growing fish,
Watson shared a few lessons he has learned
as an educator and a father. According to his

experiences, building a strong foundation in
Summer Chemistry camp maintains

interest in science

science learning in a field in desperate need
of bright young minds starts with a few

BY KATHRYN WALLINGFORD basic principles.
PHOTOS BY SHAUN RING

.......................................................................................................................... - S0, what works?
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mark watson

B S OO

Let the Students
m Teach Themselves

Although at the college level Watson
will lecture for an hour at a time, he
provides little initial instruction to his
students at the Explorium. Why? He
wants students to figure things out

for themselves. Although he does not
provide demonstrations for students
before the experiment begins, he does
believe in asking engaging questions: Do
microwaves really heat things up? How
do we distinguish between acids and
bases? According to Watson, interesting
guestions provide enough incentive

for these students to really dig in and
conduct the experiments. Once students
are engaged, Watson is present to
provide guidance. By using this method,
Watson believes students are forced to
ask the questions, troubleshoot and find
out what works.

Ly . .
Science is
mmm m 2 Process

When Watson first started doing
workshops at the Explorium, he would
hold a session for an hour or two at a
time. However, he found that this was
not enough time to capture students’
attention. As groups of children came
to the Explorium, they only had a few
hours to explore the entire center, and
only a few minutes to stop by Watson’s
demonstrations. The development of
the week-long camp was important for
Watson’s mission. “It becomes more of
a concentrated effort. On the first day
of camp last year, all we did was teach
the scientific method. We taught the
basics of recording data, accounting for
experimental error and taking

the average. Katherine also

made sure that the kids kept

a detailed notebook,”

Watson said, “After a

week of doing this kind

of stuff, their notes are

really incredible. They

really knew how to

do science.”

-~ A

Science is
WP » Competitive

“Scientists are always looking for a better
way to explain things,” Watson informed
me during our conversation. On the first
day of the summer camp, Watson asks

his students to do an experiment a few
different ways. By doing so, he hopes they
can see that there is more than one method
of designing an experiment and there is
always room for improvement. He often
tells his young students that “scientists are
competitive.” He believes it is important
for children to realize they can always
make experiments better, and that in
order to become a distinguished scientist,
it is important to not only want to be
competitive, but to also seek repetition,

be creative, and develop new, innovative
methods.

I Make

]
m Concepts Real

Watson recalled a time during one of his
workshops when he was trying to convey to
students how small molecules are: “I asked
them if they remembered the last time

they smelled something funny, a dirty sock,
etc.” He continued, “l told them that these
were molecules going up their nose. They
were actually smelling molecules. Molecules
are so small you can’t see them, but they
can certainly find their way into your nose.
You should have seen their faces when

they thought about the last bad odor

they smelled.” Students can relate to
concepts much easier when they become
approachable and meaningful.

L

L-
Keep it
WP m Hands On

Early in our conversation, Watson told me,
“Kids are tickled to handle real things. Give
them a pipette and they really get excited.”
He said that one of his favorite experiments
teaches the concept of viscosity. “Everyone
gets involved,” he said. “In this experiment,
one student controls the stop watch while
another student pours the liquids. At the
same time, other group members take
notes and record observations.” He feels
that by all students participating, they

can see first-hand viscosity in action and
experience the rewarding aspect of asking
a question and finding a testable way to
answer that question.

To find out more about the camps, visit
http://explorium.com/

& envision 2020



Advanced technology
functionality of teachipg tools and the learning
capabilities of studentq. This will make it possible
to design new learning \environments specifically
tailored to individual sfydents. Having the

technology to identifyl how content and skills

can be better taught gnd to respond to student

difficulties in learning \Will help students overcome

obstacles and improve t lonal experience.

Chemisty and Remediation Chem Tutor

Department of Chemistry
University of Kentucky

2:57
Il PAUSE

Senior ChemTutor
University of Kentucky
who can define the role of

hyper accumulators in soil
Qemediation?

~

J

(Justin Lee

McGill University
they collect pollutants
g

(Brian Haulter
University of Kentucky

they’re important for
\mountain remediation

(good!

9:00 Meet with lab partner
(3:00pm GMT)

12:00 Update Habitat for
Humanity blog

3:00 Genetics and Politics
Video presentation with
Sarah McElhinney, MS CGC
Brigham and Women'’s
Hospital, Boston, MA

The university experience will be
tailored to students’ convenience

* More students will attend

* Students will expect access to classes from cellular
phones and other

* Classroom discussions, office hours with professors,
lectures and , making
education more on-demand.

* More web-based computing tools will be incorporated to
develop

* Digital textbooks will become easier to access and more
frequently used,

* Students will be assisted by when
completing their schoolwork.

* Students will be able to participate in
such as historical re-enactments.

Learning will also change for the
students of 2020 beyond the classroom

* Students will use the Internet and social media to

* Minority students are likely to outnumber whites on
college campuses.

* The average
as older students return for additional degrees.

* The globalizing experience offered by technology will
lead to

* Use of social networking technology
outside of the
classroom.

* Students will become more accustomed to receiving
information from new sources of technology,








