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Session I - A
Toxicity Testing of Cellulose Nanocrystals Using Bioluminescent

Bioreporters

Kelly Arnholt
FacultyMentor: Dr. Steven Ripp

Biochemistry and Cellular andMolecular Biology & Environmental Studies

In response to increasing concerns over the exposure of humans and wildlife to toxic

chemicals in the environment, several assays havebeendeveloped to detect these chem-

icals. One such assay is the luxCDABE-based bioreporter Escherichia coli 652T7 inwhich

bioluminescence is constitutively expressed and can be used to detect andmonitor toxic

effects of amaterial on living cells. The purpose of this studywas to evaluate the toxicity

of cellulose nanocrystals (CNCs) using this assay. The effects of CNCswere investigated

over a range of concentrations, reaction times, and EC50 values. The results of the assay

indicate that CNCs are not toxic in concentrations lower than 250 mg kg−1 but in con-

centrations 300mg kg−1 through 10,000mg kg−1 the toxicity increases in proportion to

the increase in the concentration of CNCs. The bioluminescence showed the strongest

signal at 0.75 h after interactionwithCNCs,with an EC50of 1518mgkg−1 after 2 h. The

impact of ultrasonic dispersion on CNCswas also examined and the results indicate that

dispersion increasesCNC toxicity. The results of this study suggest that CNCswould not

have adverse environmental impacts at low concentrations but could becomehazardous

at higher levels.

Comparison of Biotic and Abiotic Measures of Water Quality in
Protected and Unprotected Streams of the Tennessee River Watershed

in Knoxville, Tennessee

Kimberly Bress
FacultyMentor: Lisa Cantwell

Neuroscience

The protection of streams from direct contact with the effects of urbanization can mini-

mize the negative impact of anthropogenic and industrial activity on streamwater qual-

ity. The preservation of streamwater quality is essential tomaintaining the dynamic eco-

logical role of streams within the watershed region. Abiotic indicators of water quality

can affect the diversity of aquaticmacroinvertebrateswithin a stream ecosystem, which

serves as a biotic indicator of streamhealth. One protected stream and one unprotected

stream in the Knoxville area of the Tennessee River watershed were sampled for mea-

sures of pH, turbidity, dissolved oxygen, and aquatic macroinvertebrate diversity. These

measureswere indicative of the quality of thewater in each stream. Therewas no signifi-

cant difference in levels of turbidity and dissolved oxygen between the two streams. The

protected streamhad a significantlymore neutral pH andmore diverse aquaticmacroin-

vertebrate population. Direct exposure to anthropogenic sources may have resulted in

the more acidic pH observed in the unprotected stream. The results of this investiga-

tion only included samples from two streams. Therefore, this exploration is considered

a case study and cannot be used to make broader generalizations about the relationship

between water quality and stream protection. Further investigation is required to draw

a valid comparison of stream water quality between protected and unprotected urban

streams.
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Hadrian vs. Apollodorus of Damascus: Who Built the Pantheon?

Weston Vawter
FacultyMentor: Dr. Stephen Collins-Elliott
Anthropology &Classical Archaeology

During the reign of Hadrian, many building projects were undertaken that have been at-

tributed to Hadrian. He has been accredited with building a great wall which expanded

theNorthern frontier inBritannia,whichbearshisname,with therebuildingof theParthenon,

and many various monuments and buildings throughout the empire. But there is some

controversy, especially with the Parthenon, whether it was Hadrian who designed these

buildings or if it was a man named Apollodorus of Damascus. Using various evidences

frombuildings that are known tobebuilt byHadrian and thoseknown tobebuilt byApol-

lodorus of Damascus, this paper will look at the styles and themeans in which they were

constructed to compare against thosebuildingswhosedesigner is questionable. By look-

ing atmanuscripts fromthe timeaswell as looking at theopinionsof others, theorigins of

the plans of these buildingswill be discerned so that a personmay be able to tell whether

these questionable buildingswere indeedmadebyHadrian orApollodorus ofDamascus.

With this information being collected, this paperwill hopefully be able to utilize newper-

spectives to answer an age old problem.

Session I - B

Foraging Behavior of Carolina Chickadees (Poecile carolinensis) and
Tufted Titmice (Baeolophus bicolor) in Response to the Body Orientation

of Snake Predator Models

William Johnson
FacultyMentor: Dr. Todd Freeberg

Honors Ecology and Evolutionary Biology

Animals must assess their surroundings for threats and respond to any perceived risks.

Animals have evolved to reduce risk of predation by recognizing the threatening cues of

potential predators. One such cue is the face and body orientation of the predator. How-

ever, an animal’s ability to detect the head may be more difficult when the predator’s

body is serpentine (thus having little distinguishing factors between the head and tail.)

This study explored the ability of Tufted Titmice (Baeolophus bicolor) and Carolina Chick-

adees (Poecile carolinensis) to distinguish the body orientation of predator snakes. We

conducted behavioral observations at three locations in eastern Tennessee, each having

multiple siteswith a stockedbird feeder. Abalanced, repeatedmeasuresdesignwasused

such that each bird flock was exposed to a snake model where the head was facing the

feeder or the tail was facing the feeder during different sessions. Observers recorded

the bird species, latency of the first bird to take seed, and the number of visitations by

birds to the feeder during each session. The results showed that significantly fewer visi-

tations took placewhen the head of the snakemodel faced the feeder compared towhen

the tail faced the feeder. This supports the notion that the birds are able to distinguish

between the head and tail of a snake-like predator. Therefore head and body orientation

may be an important factor that animals use to assess predation risk even when those

orientation cues are hard to discriminate, such as with serpentine predators.
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The Bean Interview

Chelsea Lessard
FacultyMentor: Dr. Sarah Colby

Nutrition

In a society where health care costs are risingwith high rates of obesity caused illnesses,

health and nutrition are becoming an important conversation. A lack of knowledge can

play a role in the practicing of unhealthy behaviors. Education about realistic and avail-

ablemodificationsmadeto thediet couldallowforhealthier changes. Beans, for instance,

are an example of a rich protein and fiber source that is often overlooked by the general

public. Beans have a low glycemic index, contain no cholesterol, and have an abundant

supply of essential vitamins and minerals. In addition to the nutritional benefits, beans

offer environmental advantages by their versatile and inexpensive nature. In an effort to

promote the benefits of beans to college students on the University of Tennessee’s cam-

pus, a 15 question interview to determine the knowledge and perceptions college stu-

dents have regarding beans was developed. College students from various backgrounds

and disciplines aged 18 to 29 participated in the interview, 15 whomwere male, and 15

whom were female. Questions such as, “how many beans can you name?” and “why do

you eat beans?” were asked. The study found 13% of students could not name one vari-

etal of bean, and 28% of students felt beans were unavailable on campus. This interview

is a subset of the “Get Fruved” research study, a social marketing campaign promoting

healthy behaviors in young adults. The findings in this study will help provide insight as

towhat college students think about beans, and to understandwhere interventions need

to be focused.

The Effect of Encapsulated Soil Organic Matter on Herbicide Retention

Kenna Rewcastle
FacultyMentor: Dr. Jie (Joe) Zhuang

College Scholars: Ecosystem Ecology and Biogeochemistry

Conservation tillage, an agricultural practice that minimizes disturbances to soil struc-

ture and promotes soil biodiversity, is becoming more popular on the global stage as a

mechanism of decreasing erosion, nutrient and water loss, and organic decomposition.

Unfortunately, agricultural practices that employ conservation tillage rely on chemical

herbicides to reduce the presence of weeds on cropland. These herbicides could quickly

transported through a network of soil pores resulting in contamination of groundwater

reservoirs and surface water systems.

The accumulation of soil organic matter (SOM), which is an established effect of con-

servation tillage practices (Six et al., 1999; Balesdant et al., 2000), has the potential to al-

ter the fate and transport of inorganic agrochemicals through two important processes:

modifying the surface chemistry of soil particles to affect agrochemical retention, and

changing the structure of soil pore networks to affect movement.

Using a column transport experiment, we demonstrate the effect of increased SOM

present in no-till agricultural fields in retaining the herbicide Alachlor. As such, the im-

plications of this research stem far beyondpreventing environmental contamination and

loweringagricultural costs. Thismechanism for improvingherbicideefficiencies is a large

step towards agricultural sustainability, and haswidespread effects inmany different in-

dustries.
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Forest or Phylogeny?: Untangling Phylogenetic Signal from Selection
Pressure Using Barronopsis texana

Imani Chatman
FacultyMentors: Jenn Bosco &Dr. Susan Riechert

Ecology and Evolutionary Biology

Behavioral trait correlations in Agelenopsis spiders have been shown to be both pheno-

typically andgenetically linked. Thismanifestation suggests anadaptivequality that con-

fers a survival advantage in thepresenceof trait linkages. If trait correlationspersisted in

the absence of directing selection pressures, the correlations could prove to bemaladap-

tive. Although many studies have proven the existence of said linkages, few have con-

sidered the possibility of broken correlations across members of the same species that

live in different environments. This study examines the role of phylogenetic signaling in

conjunctionwith that of environmental selectionpressures. We testedboldness, aggres-

sion, and general activity levels of local Agelenopsis aperta, local Barronopsis texana, and

desertAgelenopsis aperta to determinewhether trait correlations existed betweenmem-

bers of the same species or species living in similar environmental conditions. Using Dr.

Susan Riechert’s established ethological tests, I conducted behavior trials on 69 penul-

timate Barronopsis texana individuals to compare their behavior profiles to those of the

Agelenopsis spiders. After compiling the profiles, we discovered that the localAgelenopsis

spiders behavedmore similarly to their sister species,Barronopsis, than their conspecifics

fromthedesert. These results are a small part of thefirst study thatwill provide concrete

empirical evidence to support the idea that environmental selection pressures, not phy-

logenetic relationships, control for the manifestation of behavioral trait correlations in

Agelenopsis spiders.

Session I - C

The Synergy of Disney Animated Films and Attractions: An Applied Film
Analysis

Tyrel Prentiss
FacultyMentor: Dr. CharlesMaland

College Scholars: Film Studies

Though the word “Disney” now refers to a world-wide multi-media empire, it all began

with animation. AsWalt Disney himself used to say, “I only hope that we never lose sight

of one thing – that itwas all startedby amouse.”After creating thefirst animated feature,

“SnowWhite and the Seven Dwarfs,” Walt wanted a new challenge. He envisioned cre-

ating a new type of amusement parkwhere, “the parents and the children could have fun

together.” That vision was realized in 1955 with the opening of his first theme park, Dis-

neyland. This “magical place” would encourage imagination, inspire creativity, and build

knowledge. This paper will explore the synergy between select Disney animatedmovies

and the attractions they inspire utilizing an applied filmanalysis. The greatest example of

that synergy is theDisney term, “Imagineer.” This is a term created and used byDisney to

refer to the teamofprofessionalswhocreate thepark attractions. From its inception, the

attractions atDisneylandwerebaseduponDisneyfilms. Walt believed that the elements

crucial to the success of his movies would translate into magical attraction experiences

forGuests,Disney’s term for thosewhovisit its parks. Hewas right. This paperwill exam-

ine rides at the original theme park, Disneyland in California, and at themost visited, the
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Magic Kingdom at Walt Disney World in Florida. It will analyze the storytelling style of

a select number of the original attractions created byMr. Disney, based upon his classic

animated features, and a fewof the newest attractions createdbyMr. Lasseter, including

those based upon his Pixar films. Specifically, it will analyze, SnowWhite’s Scary Adven-

ture, Peter Pan’s Flight, andMr. Toad’sWildRide, from theDisney era, and FindingNemo

Submarine Voyage, Under the Sea: Journey of the Little Mermaid, and Seven Dwarves

Mine Train, under Lasseter’s reign. This paper will apply a formalist analysis to the study

of thoseattractionsutilizingelementsoffilm formandcinematic style. Thesewill becom-

paredandcontrastedwhile alsoanalyzingchangingcontextual factors suchasaesthetics,

sociocultural trends, and technology.

Engineering a Chimeric Protein Switch Through Directed Evolution

Christopher Barnes
FacultyMentor: Dr. Eric Boder

Chemical and Biomolecular Engineering & Biochemistry and Cellular and
Molecular Biology

One of the most fundamental macromolecules ubiquitous in nature is proteins. These

are often activated by environmental triggers to perform their designated function, and

activating and deactivating these proteins can be viewed as switching it between an “on”

and an “off” state. Proteins have been engineered in a number of ways and this field has

led to the creation of a number of different chimeric protein switches. This fusion of two

different proteins or protein domains opens up a number of avenues for research and

identifying how proteins work. One such chimeric protein is a fusion between the LFA-1

I domain and the EF3 and EF4 hands of calmodulin which are the target of this project.

This chimeric proteinundergoes a structural rearrangement in response toanexogenous

peptide binding causing a switching behavior.

The switch used will be engineered to achieve a variety of goals. The first is that the

switch will respond to a different peptide sequence and not activate in the presence of

the native sequence. This means that the switch selects for the altered peptide over the

nativesequencetoshowthat theswitch isnowspecific tothealteredpeptide. Thesecond

goal is to characterize the mutations and to introduce further point mutations in order

to see if the binding can be further enhanced. Finally, the most common mutations will

be examined and introduced to see if the binding can become more specific or if tighter

binding occurs.
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Portable Solar Powered GPS Data Acquisition System and Contour
Plotting

Spencer Early
FacultyMentors: Dr. Daniel Costinett &Dr. Yan Xu

Computer Engineering

Elevation maps created from radar elevation data are not effective for rapidly changing

landscapes such as landslide and earthquake zones. A portable system provides a solu-

tion by employing a pocket-sized GPS data logger that can be carried over the landscape

to be mapped. After the data is collected, it is processed and translated into a contour

map.

This project has 2 major components - the power electronics (including a boost con-

verter to trickle charge thebatterywithMaximumPowerPointTracking (MPPT)anddat-

alogging), and the software for translating latitude, longitude, and altitude data from the

GPS receiver to a contourmap.

Important considerations forMPPT include control strategies and hardware. A com-

mercial power control IC would work "out of the box," but due to space constraints, the

ATmega32u4 microcontroller will perform MPPT in software. Particular challenges in-

clude deciding whether to do a full current sweep to determine the MPP or to use the

simplermethodofopenvoltage, aswell asdetermining theoptimumswitching frequency.

For the software side, a 3 dimensional polynomial is generated using least squares

fitting. The resulting polynomial can then be plotted in a computer algebra system. Then

the polynomial is plotted alongside the original data in order to determine the integrity

of the contourmap.

Currently, there is no capability of creating a map using the portable solar powered

system. The ATmega32u4 lacks the memory and performance to generate the contour

map. Possible improvements include using a single board computer such as a Raspberry

Pi or BeagleBoard, but this would require more power and take upmore space.
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Session I - D

An Evaluation of the Precious Prints Project: The Emotional Impact of
Preparing a Keepsake on NICU, PICU, and ER Nurses

BethanyWorsham
FacultyMentor: Dr. Reba Umberger

Nursing

Emotions are a complex part of the human experience; they permeate every aspect of

life—including the workplace. Nurses have a unique familiarity with emotions because

they work so closely with patients and families and offer not just physical attention, but

emotional care as well. Nurses who work in high-acuity locations, such as the neona-

tal intensive care unit (NICU), pediatric intensive care unit (PICU), and emergency room

(ER) face emotions related to loss on a fairly regular basis. The impact of providing keep-

sakes on families iswell-stated in the literature; however, little information exists onhow

preparing and providing a keepsake influences the nurses who prepare them. The pur-

pose of this project was to examine experiences of nurses who prepare and provide Pre-

cious Metal Print (PMP) keepsakes for families after the loss of a child. Semi-structured

face-to-face interviewswithNICU, PICU, and ER nurseswho have prepared a PMPwere

conducted using questions based on the Le Poidevin Multidemensional Model of Grief.

Interviews were transcribed verbatim and content analysis was used to code each tran-

script according to emerging themes. We color coded text based on themes associated

with the model (functioning, grief, and growth work) and others that emerged from the

transcripts. Nursessharedexperiences that reflectedmajor themes fromthemodel. They

expressedcomments that showhowtheysupportoneanother. Theyexperiencea “gamut

of emotions when…deal[ing] with someone’s death” and their “worthiness as a nurse to

provide something good [a PreciousMetal Print] for somebody” was expressed. Provid-

ing a keepsake is a longstandingmeans nurses have used to support families during their

time of grief. This pilot project begins to explore how providing a keepsake also supports

nurses as they grieve. More work is needed in this area.

Reporting of Central Line-Associated Bloodstream Infections

BenjaminWoodward
FacultyMentor: Dr. Reba Umberger

Nursing

Central line-associated bloodstream infections (CLABSIs) occur at an estimated rate of

4.1 - 6.1 infections per1,000catheter-days inmedical-surgical ICUs, resulting in anabso-

lutemortality increase of 10-30percent for these patients. CLABSIs are infections of the

blood attributed to a central line. Diagnostic criteria follow theCenters forDiseaseCon-

trol and Prevention guidelines for laboratory-confirmed bloodstream infections (LCBIs).

LCBI 1 requires one or more positive blood cultures within a 24-hour period unrelated

to an infection of any other site; and, LCBI 2 requires patient fever or hypotension with

the positive blood cultures. The purpose of this presentation is to elucidate the state of

the science regarding CLABSIs, with emphasis on reporting, as changes have occurred

withnew legislation suchasmandatory reporting and theAffordableCareAct. Following

an extensive search of online databases, the author reviewed eight key articles regard-

ing CLABSI prevention and best practices. Overall, CLABSI rates have decreased in the

past decade, yet focus must remain on CLABSI prevention. There is a gap in the science
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pertaining to how the previouslymentioned legislation has influencedCLABSI reporting

rates and processes of care related to CLABSI. Future research will explore accuracy of

reported incidence rates.

Kinship and Disaster Resilience in Rural Appalachia

Erin Conley
FacultyMentor: MoriahMcArthur

Nursing

Rural Appalachia encompasses a wide range of land and people in the eastern United

States and is rich with history and culture. However, mountainous terrain and economic

hardshipscreatechallenges formanyresidents inaccessingresourcessuchashealthcare,

higher education, and other financial and practical assets, resulting in health disparities

and lower access to care than urban areas. Low population density and distance further

contribute to these challenges and impede communication, especially during emergen-

cies and natural disasters. This region experiences frequent flooding and storms, and

residents are often left with damaged homes, closed roads, power outages, and no way

to access help or properly evacuate. Elderly residents in particular are at risk of being

adversely impacted by disaster and are vulnerable to poor health outcomes in times of

crisis. The purpose of this project is to explore how existing community strengths can be

used to improve disaster resilience among elderly communitymembers. Literature from

CINAHL,PubMed,PsycINFO,EBSCOHost, andAnthropologyPlusdatabases reveal that

barriers and facilitators toaccessingprimaryhealthcare inRuralAppalachia arewell doc-

umented, but little is known regarding how residents effectively cope with health and

safety during disasters. The authors found that strong interpersonal relationships are al-

ready a source of social capital, bringing strength, power, and unity into the community.

By focusing on kinship, communication, and decision-making, the authors conclude that

further research is needed to explore how these factors can be utilized to improve health

education, risk communication, and disaster preparedness for rural populations.

Session II - A

Non-degradable securin in Caenorhabditis elegans

Marian LaForest
FacultyMentor: Dr. Joshua Bembenek

Biochemical and Cellular andMolecular Biology &Honors English

Cell division is an important biological process; defects in cell division can lead to cancer

and infertility. Separaseand securin are twoproteins that are crucial to this process. Sep-

arase cleaves the “glue” thatholds sister chromatids togetheruntil theonsetof anaphase.

It alsohasa role inmembrane trafficking,which isessential for cortical granuleexocytosis

and cytokinesis. Cortical granule exocytosis is when vesicles move proteins to themem-

brane, which creates the eggshell to prevent polyspermy after fertilization. Separase lo-

calizes to the cortical granules and is required for exocytosis. During cytokinesis, sepa-

rase localizes to the furrow and midbody to regulate vesicle trafficking events. Securin

acts as an inhibitory chaperone for separase, whichmeans that it keeps separase inactive

and helps it move around the cell. Securin binds separase until the Anaphase Promoting
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Complex/Cyclosomemarks securin for degradation to allowchromosomesegregation to

occur.

The goal of this project is to examine how securin regulates separase function in cell

division and cortical granule exocytosis. More specifically, to focus on how the degra-

dation of securin regulates separase’s function in cytokinesis and cortical granule exocy-

tosis. We hypothesized that expressing a non-degradable form of securin would inhibit

both chromosome segregation and vesicle trafficking functions of separase. To address

this, we have created a transgenicCaenorhabditis elegans line expressing non-degradable

securin tagged with a fluorescent molecule. This fluorescent molecule allows us to fol-

low securin in embryos in real-timemovies. Thesemovies help ensure that securin is not

degraded and showwhere securin-bound separasemoves in the cell.

Ourpreliminarydatasuggests that innon-degradablesecurin linesanaphase is slower

and there is embryo lethality. Non-degradable securin exhibits increased presence on

chromosomesandthecell cortexandtake longer todisappear. Unexpectedly, non-degradable

securin’s signal persists into later development. Non-degradable securin localizes the

same as wild type does, though the signal intensity varies. For example, non-degradable

securin has a more intense signal going into meiosis two than in wild type. In the future,

we will be investigating if there are any defects in cortical granule exocytosis and if cy-

tokinesis failure occurs.

Synthesis and Characterization of Ln[Hdpm]x Compounds

Ashlyn Jones
FacultyMentors: Dr. Howard Hall & Dr. John D. Auxier II

Chemistry

In order to thoroughly perform radiochemical analysis, solution phase separations are a

necessary and conventional process. However, the traditional methods are often slow

and tedious processes, hence the need for more rapid separation techniques. This work

involves the exploitationof gas-phase chemistry for the isolationof fission andactivation

products in the immediate aftermath of a nuclear explosion. In this work, the synthesis

and gas thermochromatographic separations of rare earth element (REEs), heavy transi-

tionmetals (Z>72),will bepresented. Themetals formcomplexeswith2,2,6,6,-tetramethyl-

3,5,-heptanedione (Hdpm) at volatilized temperatures between 175-250 degrees C. The

characterization of these products with Fourier Transform Infrared Spectroscopy (FT-

IR), Powder X-RayDiffraction (P-XRD), Inductively Coupled Plasma Time-of-FlightMass

Spectrometry (ICP-TOF-MS), and melting point analysis will be discussed. In this work,

the experimental separations as well as determination of key thermodynamic parame-

ters that control these systems have been explored. This method offers the advantage

of rapid, carrier free separations, in addition to providing elemental and isotopic compo-

sition information regarding a given sample. Furthermore, this work also supports the

growing need for rapid separation and analysis of short lived isotopes currently being

used in theradiopharmaceuticalandnuclearmedicinecommunityandthesuperheavyel-

ement discovery research efforts. The completion and results of this work represent the

first in depth characterization of volatile lanthanide organometallic complexes in aque-

ous and gas phases. This work also highlights a novel nuclear forensics technique for use

in the identification of elemental and isotopic components in a post nuclear weapon det-

onation scenario.
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Genetic Investigation of Separase’s Role in the Viability of
Caenorhabditis Elegans

Krishen Gosine
FacultyMentor: Dr. Joshua Bembenek

Biochemistry and Cellular andMolecular Biology

The protein separase was first associated with its role in the degradation of the protein

complex cohesin, the glue that holds sister chromatids together during cell division. De-

fectswithin the gene that codes for separase can alter an organism’s ability to reproduce.

Some of these altered states include sterility and embryonic lethality due to failed chro-

mosomesegregation. Interestingly, inCaenorhabditis elegans, there isanalleleof separase

that still has high lethality and sterility effects even with minimal chromosome segrega-

tion failures. The objective of this study is to use genetics to shed light to howmutations

affect different aspects of cell division anddefects inC. elegans. Weconducteda chemical

mutagenesis screen using temperature sensitive mutant alleles of C. elegans separase to

explore the mechanisms of other causes for embryonic death and defects. We screened

the mutagenized separase F2 progeny for mutants that rescued from embryonic lethal-

ity and sterility. We are currently characterizing thesemutants. Also, we have identified

mutations in both separase, and protein phosphatase 5 (pph-5). Our results suggest that

separase not only regulates itself, but is also regulatedbyother genes. Weare investigat-

ing these separase mutants through genetic analysis to identify mutations within other

genes that will lead to further insights of separase’s role in cell division.

Session II - B

Compton Spectrometer

Blake Erickson
FacultyMentor: Dr. Yuri Kamyshkov

Physics &Mathematics

TheNOνAexperimentatFermilabplans toexploreneutrinomasshierarchyandCP-violation
inneutrinooscillations. Thisexperimentcalls for large-massdetectors, onthe10kTscale.

These detectors are composed of many smaller cells, allowing measurement of neutrino

energy aswell as neutrino direction. Practical considerations lead to liquid scintillator as

the detection material in NOνA. However, the nonlinear energy response of each cell is
unknown and must be obtained experimentally. A small NOνA detector prototype cell

was studied with the UT Compton Spectrometer to measure this non-linearity. A high-

resolution germanium semi-conductor detector is set a known angle and is able to pivot

about the liquid scintillator at a fixed radius. Both the NOνA cell and Ge-detector are

fed into an electronic system capable of recognizing time coincidence. Once a collimated

beam of gamma rays strikes the liquid scintillator and is scattered, the germanium de-

tector selects events at a certain scattering angle, and therefore energy, to be recorded.

Using relativistic equations for Compton scattering, the energy deposited in both detec-

tors can be determined. Repeating this process at various angles allows for themapping

of the liquid scintillator’s response to electrons in the 0 to 1MeV range.
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Probing the Quark Gluon Plasma - Background Subtraction Methods

Meg Stuart
FacultyMentor: Dr. Christine Nattrass

Computer Science, Physics, &Mathematics

Thetheoryofquantumchromodynamicspredicts theexistenceof thequarkgluonplasma

at high energy density. At very high energies, the strong force binding quarks and gluons

intonucleonsbreaksdownandnucleonboundsbecome irrelevant. TheQGP is produced

byandstudiedat theLargeHadronCollideratCERN.Toexplore themedium’sproperties,

scientists must measure how themedium alters jets traveling through it. This alteration,

or suppression, can be seen through the loss of momentum and spreading of particles

produced by a jet due to interactions with the nuclear matter. The problem with mea-

suring jet suppression is the existence of a huge background of lowmomentum particles

that are not part of the jet. This poses a problem with analysis, so I have been develop-

ing and testing a previously untested model for background subtraction and applying it

to simulated data.

The Threat of Gender Nonconformity to Christian Authorities in
Antiquity

Robert Cremins
FacultyMentor: Dr. Tina Shepardson

Religious Studies & SocialWork

In early Christianity, the perception of morality functioned as social capital. So, to an ex-

tent, demonstrating morality upheld power. The performance of one’s gender became

a way of revealing morality. Through the construction or manipulation of gender, one

could exert control and influence over others ideologically. The late antique Life of Pela-

gia provides an excellent example of a personwhose genderwasmanipulated in order to

uphold an ideology thatChristian authoritiesworked to construct. Throughdictating the

correctperformancegender,male leaders, suchas theearlier second-centuryClementof

Alexandria, constructed gender in a way that supported their ownmorality, and thereby

power. Those who disrupted the gender ideology threatened the cosmology that helped

toupholdandconstructmaleChristianpower. Therefore, someChristian leaders, suchas

Clement of Alexandria, John Chrysostom, Athanasius, and other powerful rhetors, con-

structed and upheld the demonized category of the effeminate in order to preserve and

expand their power. Placing gender nonconformingmen andwomen into categories that

promoted their ideology functioned as a tool by which the power of male Christian au-

thorities could be perpetuated. Gender nonconformingmenwere categorized as effem-

inates and holy women becamemen.
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Session II - C

Determining Identity: The Use of the Sustentaculum Tali of the
Calcaneus in Estimating Sex

Christine Bailey & Kristen A. Broehl
FacultyMentor: Dr. Amy Z.Mundorff

Anthropology; Anthropology

Sex estimation is a crucial component when building a biological profile from skeletal re-

mains. However, conventional methods of sex estimation are not always feasible when

certain sexually dimorphic elements are not present or are fragmented. Therefore, it

is important to develop additional methods for sex estimation using less conventional

skeletal elements. This study aims to use the sustentaculum tali (ST) of the calcaneus

for sexing unknown skeletal remains. Several studies have shown measurements of the

calcaneus and talus to be useful in sex estimation. The talus, in many studies, has yielded

better results thanthecalcaneus. Since theST isapointofarticulationbetweenthecalca-

neusand talus, and sincemeasurementsof previous studies crossover theST,wehypoth-

esize that this portion of the calcaneuswill be useful in discriminatingmales and females.

Our study includedcalcanei from40 individuals, 20male and20 female, fromtheWilliam

M. BassDonated Skeletal Collection at theUniversity of Tennessee, Knoxville. Measure-

ments included maximum length, width, height, and facet length of the ST, collected by

two researchers at different times to also assess interobserver error. Discriminant func-

tion analysis will be run on the measurements and tested using a separate sample of 25

individuals. Weexpect there tobesexdifferences thatwill aid indiscriminatingmale from

female skeletal remains.

Verbal Imagery and Blindness in Oedipus Tyrannos

Samuel Brakebill
FacultyMentors: Dr. John Friend &Dr. Christopher Craig

Classics

Oedipus Rex is a play as rich in style as it is in subjectmatter. It is the descriptions ofOedi-

pus’ past deeds and present actions which reveal the extent of his crimes. Sophocles

chose his vocabulary carefully in order to convey both the personal character of Oedi-

pus and the depth of his unholy deeds. From the opening lines onward, Sophocles uses

a combination of direct interactions between characters and the words themselves to

show both the descent of Oedipus and the rectitude of the culmination of his ill-fated

quest for answers.

Intimately tied to this theme of moral corruption in an otherwise excellent ruler is

Sophocles’ useof theword and its various forms to showboth the innate taint ofOedipus

and to build suspense during the performance. This word is also used by Sophocles in

this context to contrast the assumptions Oedipus makes regarding his own past and his

actual origins. This idea of moral taint twists the idea of Oedipus into a dark example of

the foundling story archetype as demonstrated by Sophocles’ use of the word “εὕρημα”.

Finally, Sophocles uses these verbal images to demonstrate that Oedipus deserves

what happens to him. Sophocles does not argue that Oedipus is truly punishing himself

for his actual crimes, but rather he is punishing himself for his failure to piece together

the truth beforehand.
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Alternative Medicine Access and Affordability: What the Medical
Cannabis Model Has to Offer

Miranda Gottlieb
FacultyMentor: Dr. John Scheb

Honors Political Science

To direct emerging markets of alternative medicine, a new federalized taxation policy

on legalized recreational (retail) cannabis can be allocated for research and distribution

of alternative therapies and guide the national transition into an alternative medicine

friendly health care system. Presently, no state or federal health insurance provides re-

imbursement for cannabinoid products due to Schedule I drug classification. The frame-

workof stateoperatedmedical cannabisaccessprovidesamodel fromwhichother inves-

tigative and alternativemedicines canutilize. The same tax dollars that once pursued the

illegal market interdiction should be allocated to a new standard in alternative medicine

policy. The overarching issue remains: access to alternative medicine and treatment is

restricted to only thosewho can afford it. The policy presented provides a suggestion for

a state implemented, sliding scale, income based, payment model for access to alterna-

tive or experimentalmedicine. The incomepayment scale should extend beyondmedical

cannabis and apply to any investigative drug therapy. Moreover, the additional revenue

freed through modifications to federal cannabis policy can be redirected to develop the

necessary safe access to experimental and alternative treatment. The creation of alter-

native pharmacies would require a doctor recommendation similar to medical cannabis

and maintain state mandated regulations. As more states seek cannabis policy changes,

the most productive approach for alternative medicine is through proactive legislative

and infrastructural suggestions. The purpose of the policy is not to solve the outstanding

social and legal conflicts regarding cannabis use or access, but rather, offer a prospect

of new dialog that could alter the stigmatization of not only cannabis, but alternative

medicine as a whole.

Session II - D

Developmental Screening in Children and the Emotional Response
Elicited by the Parents to the Outcome

AshleyManus
FacultyMentor: Deb Chyka

Nursing

Usingage-appropriatedevelopmental screening tools in youngchildrenmaybe the initial

step in the identification of socialization, language, and/or motor skill delays when eval-

uations are conducted. Early detection of these delays, with subsequent early interven-

tions, are critical to foster/promoteproper growth anddevelopment. Elective evaluation

is contingent upon thewillingness anddesire of parents to seek evidence regarding atyp-

ical screening results. Current literature does not address parental responses or emo-

tions experienced after receiving notification that developmental concerns about their

child have been identified. Trepidationmay cause some parental hesitation about pursu-

ing further evaluation for their child thereby delaying definitive diagnosis and early in-

tervention efforts. Future research may provide evidence to guide discussions between

parentsandhealthcareproviders toward improving follow-upevaluationrates thatcould

lead to earlier diagnosis and treatment.
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The Effects of Tactile Stimulation on Neonates Experiencing Neonatal
Abstinence Syndrome

Rebecca Jeannine Bell
FacultyMentor: Deb Chyka

Nursing

Among the population of neonates experiencing neonatal abstinence syndrome there is

an astounding deficit of maternal care among the majority of neonates residing in the

NICU. Maternal care is critical to the physical and emotional development of any infant,

and it is especially critical in the development of an infant experiencing the signs and

symptoms of withdrawal. Because of this deficit, many neonates are forced to cope with

withdrawal symptoms without the nurturing comfort of a maternal presence. Nurses

therefore act as somewhat of a substitutematernal figure for these struggling neonates;

however, they do not have the time to provide individualized care that is equivalent to

that of a mother. Therefore, many neonates experiencing symptoms of withdrawal are

deprived of the continual warm, comforting environment of their mother’s arms that is

critical to soothe their anguished temperament. A gap exists in the literature that does

not address the effect of “cuddlers” on the temperament and development of neonates

experiencing NAS. The time spent with cuddlers provides the neonate with one on one

quiet timeoutsideof theirNICUbedthatmaybecalmingbothphysically andemotionally.

This research will address the gap by designating cuddlers for a portion of the neonates

experiencing NAS, and evaluating their response to the time spent with the cuddlers.

Evaluation of the neonates will include assessing their temperaments, their physical re-

sponses such as temperature, heart rate, and blood pressure, and factors such as their

quality of sleep, feeding, and length of stay in contrast to thosewithout cuddlers. Results

from this project may provide evidence that supports the criticality of touch, as well as

a calming and quiet environment for neonates in order to meet typical developmental

milestones.

Patient Perception of Assimilation in Bilingual Discharge Facilitation

Merrell Pressley
FacultyMentor: Karen Lasater

Nursing

Growth of the Hispanic population in the United States has contributed to an increase

of limited English proficiency speakers, which presents a need for better communication

strategies. Language barriers especially hinder effective communication in healthcare

settings. Providing culturally competent care to Spanish speakers in order to promote

their assimilation into the United States healthcare system and ensure evidenced based

practice presents a challenge to many health care providers. Research shows that these

language barriers may alter the accuracy of care and patient comprehension, which can

lead to poor healthcare outcomes. Because they may lack accessibility to heal care ser-

vices, Hispanic patients often use the emergency department for primary care. Many

Spanish-speaking patients leave the emergency department misinformed with a limited

understanding of the medical diagnosis or the necessary treatment to prevent adverse

outcomes. Though there is not a set standard of care regarding interpretation mecha-

nisms,manyhospitals haveprovided interpreters and language interpretation tools, such

asphone linesorbilingual teachingpamphlets. However, it is unclearwhether these tools

are perceived by patients as effective with regard to their comprehension of discharge
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instructions. Research is needed to evaluate the Spanish- speaking patient’s perception

of the bilingual discharge process in this patient population in the emergency depart-

ment setting. A study will be undertaken to assess the patient’s experience of bilingual

discharge facilitation or the lack thereof. This phenomenological study will explore the

Spanish-speaking patient’s comprehension of and experience with emergency depart-

ment discharge instructions through audio-recorded interviews in the patient’s primary

language.

Session III - A

Swallow Imagery in the Spring Fresco

Chloe Lovelace
FacultyMentor: Dr. Aleydis Van deMoortel

Honors Classical Civilization & Political Science

The Spring Fresco, or the fresco of the Room of the Lilies, from the Delta Complex at

the Late Bronze Age Aegean site of Akrotiri is considered to be the first painting of a na-

ture scene in European art history. With this has come significant analysis of the fresco,

which covers three walls of the small room. There has been much discussion regarding

the room’s purpose and the iconographic meaning of the images in the fresco, especially

in regards to the flying swallows. Initially thought to be birds in courtship, the birds are

now thought tobeengaging in behavior that ismuchmore substantive. Present scholarly

opinion is divided about whether they display parental or combative behavior. However,

neitherof theseexplanations fully accounts for all thebirdbehaviordepicted in this room

or for the birds’ relationship to the other components of the painting: the lilies and the

multi-colored rocks. Moreover, neither interpretation accords well with the purported

cultic function of the room. This paper seeks to offer an alternative explanation of the

swallowsand the lilies as representationsof thecycleof life. This interpretationaccounts

for all of the swallow and lily images in the room and it fits its cultic context much better,

thus providing a deeper andmore holistic understanding of the entire assemblage.

Gendered Patterns of Economic Marginalization and Women’s Political
Participation in Latin America

Alina Clay
FacultyMentor: Dr. JanaMorgan

College Scholars

Although women in Latin America have recently made impressive advancements in po-

litical representation by achieving high-ranking political positions, embedded economic

inequalities persist and significantly hinder their political participation in activities such

asvotingandactively supportingpolitical parties. Furthermore,widespreadpolicymech-

anisms are not set up and effective in fully engaging women in politics. Political and eco-

nomic oppression of women in this region have historical roots and thus are deeply en-

trenched within society. My research question explores how gendered patterns of eco-

nomic marginalization affect the political participation and attitudes of women in Latin

America. To answer this question, we have analyzed cross-national data on gender in-

equality in incomes, based on compiled household income surveys in Latin America. We

have also analyzed indicators of Between-Sex Inequality (BSI) that illustrate the extent
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to which income has disproportionately advantaged men over women in Latin America

and how these income patterns have evolved over time between men and women. The

data suggest that gender inequality across Latin America has gradually decreased over

the past three decades and that overtime variation within countries is larger than cross-

nationalvariation. Additionally,wehavefoundthatgenderedpatternsofeconomicmarginal-

ization significantly diminish women’s political participation, which contributes to their

political and social marginalization.

Neither Here Nor There: Borrowed Bodies, Third Space, and the
Museum

Rebecca DiGiovanna
FacultyMentor: Dr. Mary Campbell
College Scholars: Museum Studies

The contemporary art world is in a state of great flux and change. In part due to global-

ization, present-day artists are producingworks that no longer adhere to dichotomies of

male or female, black orwhite, and Asian or American. Instead, artists aremerging these

seemingly separate identities into new forms of categorization and selfhood.

UsingexpatriateartistZhangHuan’sMyAmerica (2000) asavehicle fordiscussion,my

work examines post-colonial Chinese philosopher Homi Bhabha’s Third Space of Enuncia-

tion (2004) and its relationship to the risingmultiplicity of identity seen in contemporary

artists. Bhabha’s Third Space is the idea of ametaphysical space for the relationships that

exist between cultures, specifically related to neglected andmarginalized groups and in-

dividuals. The concept of Third Space provides a different kind of thinking aboutmeaning

and the significance of geography and culture. It encourages thinkers to set aside de-

mands to make an either/or choice and contemplate the possibility of a both/and also

logic.

Through a close analysis of Zhang’s My America and Bhabha’s theory of Third Space,

I explore the impact of traditional binary constructs in cultural institutions like the mu-

seum. I make the argument that binary rationality results in polarizations, such as East-

ern versusWestern culture. Culture is essentialized and borders separating cultures are

reinforced. If these binary notions are deconstructed, it is possible to strengthen inter-

cultural communication and awareness and reduce the potential for conflict.

Using themuseum as ametaphor for Third Space, I explore the need to transform and

reinvent thewaymodernmuseums deal with cultural ancestry, geography, and the shift-

ing andmalleable nature of modern identity.
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Session III - B

OfWood and Fire: Evidence for the Role of Asherah in Israelite Religion

Taylor Thomas
FacultyMentor: Dr. Erin Darby
Religious Studies & Anthropology

In the early days of Israelite religion, cultic practices and icon worship were common.

Oneexampleofsuchpractice involves theterm'asherah'. In theAncientNearEast, 'asherah'

referred to a sacred object crafted from wood that was located near places of religious

gathering. It is also possible that the term 'asherah' is a reference to the ancient goddess

Astarte worshipped by Ugaritic cultures. A third possibility, evidenced by the tendency

of cultures of the ancient Near East to have little to no separation between deities and

their physical representations and the non-static nature of religion, is that the 'asherim'

existed originally as a means to invoke the goddess Asherah, facilitating her role in an-

cient society. Over time, the line between deity and cultic object would have become

more defined, simultaneously creating literary confusion for ancient sources such as the

Deuteronomist. Whether an entity or an object, 'asherah' was eventually purged from

Israelite society. Evidence of attempts to do so lie in the reforms of King Josiah laid out

in the second book of Kings. This presentation will explore the possibilities of the na-

ture of 'asherim' through the analysis of ancient texts and the language within used to

describe the 'asherim' and their function in Israelite society. It will synthesize the argu-

ments for commonperceptionof asherah anddescribe the role of thedeity and/or relic in

non-Israelite cultures of theAncientNear East. Beyond literary description and analysis,

this presentation will focus on material culture remains to describe the actual presence

of 'asherim' in Ancient Israelite cultural practice, drawing on data gathered from the ex-

cavations of Kuntillet ‘ajrud' and Khirbet el-Qom.

Adaptation and Robustness in a Chemotaxis Network

Beini Chen
FacultyMentor: Dr. Steve Abel

Chemical Engineering &Mathematics

Adaptation is a behavior of biological systems inwhich a sustained change in input signal

leads toa transientoutput response that returns to thepre-stimulatedoutput level. Cells

use adaptation tomaintain sensitivity to the changes in their environment and to remain

inhomeostasiswhile the inputsignal isperturbed. Signalingnetworks inbothprokaryotic

and eukaryotic cells demonstrate adaptation, which is a common feature of chemotaxis,

a signal transductionprocess that enables cells to sense chemical gradients in their extra-

cellular environment and to adjust theirmovement in response. In the case of Escherichia

coli, the bacteria swim in random directions in the absence of a chemical gradient, but

will move toward or away from the chemical when a gradient exists. In this study, we use

computationalmethods tostudyadaptation in thechemotaxisnetworkofEscherichia coli.

Basedon thewell-characterized two-statemodelofBarkai andLeibler (Nature1997),we

numerically analyze the chemotactic network with ordinary differential equations and

measure the adaptation time and precision of the response to a change in ligand concen-

tration. The adaptation time is the time that the signal takes to reach steady-state after

a perturbation in input, and precision measures the difference between output and in-

put levels. We find that the network exhibits a sensitive response and precise adapta-

tion to the input stimulus. We also analyze the robustness of the network by randomly
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varying the kinetic parameters and characterizing the change in behavior. The adapta-

tion demonstrates robustness: although the adaption time varies over a wide range, the

precision is nearly perfect regardless of the values of the parameters. This shows that

adaptation in this network depends more strongly on the topology of the network than

on the values of kinetic parameters.

Prototype Magnetic Shield Compensating Earth’s Magnetic Field Down
to 1nT

Alex Corlew & ZacMarkland
FacultyMentor: Dr. Yuri Kamyshkov

Physics; Physics

Some sensitive experiments require magnetic fields below the nT level. The challenge

becomes clearwhen the Earth’s 50,000 nTmagnetic field is taken into account. Our pro-

totype aims to compensate for the Earth’s magnetic field and reduce the field inside the

volume to approximately 1nT. To accomplish this challenge we have designed a cylinder

comprised of three layers, and by using in the first layer activemagnetic current supplied

coils we will manipulate themagnetic field inside the volume. There are two active com-

pensating coils and two Mu-metal (Magnetic Shield Corporation) passive shields. The

active compensating coils consist of a solenoid along the Z-axis and a set of Helmholtz

coils with cosine phi distribution to compensate magnetic field on the X-Y plane. In the-

ory these two coils plus rotations should cancel out themajority of Earth’smagnetic field

within the experimental volume. This field will be further reduced by two annealed pas-

sive shielding. The prototype is being studied for the possible experimentwith ultra-cold

neutrons at LANL (Los Alamos National Laboratory).

Japanese Monkey (Macaca fuscata) Hand Preference in Response to
Stress

Adam Partin*, Peyton Stewart, & Sami Bhidya*
FacultyMentor: GordonM. Burghardt

Ecology and Evolutionary Biology; Microbiology; Accounting & Biology

In investigations of hand use preference in monkeys, few studies have assessed pref-

erences of animals reaching for food associated with a stress-inducing stimulus. In this

studywe analyzed video-recorded handuse bymonkeys to reach for a piece of preferred

foodusingamodifiedWisconsinGeneralTestApparatus (WGTA) testedatKyotoUniver-

sity. Eight adult Japanese monkeys,Macaca fuscata, raised in captivity and never having

seen a snake or turtle, were trained to take a preferred food item from in front of two

empty small glass aquaria. They then were given trials where one aquaria contain an an-

imal and the other control items such as a roll of black tape with a food item in front of

both. It was hypothesized that animals, especially snakes, would be stressful stimuli and

affect the flexibility/rigidity of hand use in reaching for the food. The snakes used in this

experiment consisted of Elaphe climacophora (native harmless snake), Dinodon rufozona-

tum (nonnative but large and active snake), and a venomous native Gloydius blomhoffii.

A six trial baseline with empty aquaria began the day of testing, followed by a series of

tests, and finally a post-trial baseline. The containers were on a sliding tray, which was

presented to the monkey after a partition was raised. Each trial was analyzed for which

hand themonkeyused tograb the food. Our results showthat therewasa change inhand
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preference over the period of testing for most of themonkeys but individual differences

were also found.

Session III - C

The Role of Social Values in the Production of Scientific Knowledge

Kristen Beard
FacultyMentor: Dr. Nora Berenstain

Philosophy

Philosophical and sociological discussions about science have established a dichotomy

between the rational and social aspects of the scientific production of knowledge. Con-

versation amongst philosophers of science suggests that the rational and the social side

of scientific inquiry are not compatible and cannot contribute to one another. However,

Helen Longino offers an account of the scientific method that is imbued with influence

from social context, and at the same time contributes to the rational products of the sci-

entificmethod. Mycontribution is toofferagraphical processmodel todemonstratehow

social context influences the scientificmethod and atwhat points in the process of scien-

tific researchdosocial valuesbegin to influence its results. Theexplanation for thismodel

comes in three parts. Part I defends a particular account of the method of scientific re-

search. Part II argues that thismethod requires the researcher to incorporate subjective

assumptions in order to have the data support a specific theory. Part II also argues that

these assumptions change depending on interactionwith the scientific community, mod-

eratedbythecommunity’s standards for that interaction. Part III explainshowthevalues,

interests, and assumptions of society influence the researcher’s assumptions discussed

in Part II, and thereby influence the results of the research. Finally, Part III also discusses

the implications for knowledge produced through this socialized scientific process.

Two Sides of the Same Street: Where You Are Born, Where You Go, and
How Much Say You Really Have In the Matter

Shivani Goyal
FacultyMentor: Dr. Robert Kronick

Psychology & Spanish

This study uses quantitative and qualitative analysis to measure the impact of one’s sur-

roundings on life outcomes. It is centered on two local neighborhoods, Pond Gap and

Sequoyah Hills, that are very close in proximity (approximately 3 miles apart) but one is

upper-class,while theother isworking-class. Theanalysis includescomparing the follow-

ing: resident demographics (age, race, level of education, and occupation); income and

wealth; family structure; school socioeconomic status (percentage of free-and-reduced

lunch); test scores; crime rates; housing (renting versus owning); transportation (own

transportationversusrelyingonpublic transportation); access tohealthy food; andhealth

services (accessibility and affordability). The methodology includes surveys of 20 resi-

dents and face-to-face interviews with 5 residents from each neighborhood. The inter-

view contains open-ended questions regarding their personal background (the environ-

ment in which they grew up, access to resources and opportunities, and how they have

come to where they are today), and their perception of their respective neighborhood.
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The participants have been selected using convenience sampling through the elemen-

tary school and residential association in the neighborhoods. I hypothesize that those

currently residing in the low-income neighborhood also come from a low-income back-

ground from birth and that those currently residing in the high-income neighborhood

havecome fromahigh-incomebackground frombirth. I furtherhypothesize that thepar-

ticipants’ home and neighborhood environments at birth and throughout their develop-

ment will be positively correlated with the resources and opportunities that have been

available to the participants. The current neighborhood environment of the participants

will be examined both qualitatively and quantitatively to examine how these factors af-

fect the lives of both the participants and the children of the participants. This will help

determine the implications present for generational poverty or wealth as well as the op-

portunity gap. The study is currently in progress and therefore, there are presently no

conclusions to report. Due to the small number of participants, this study is not com-

pletely representative of the population of the two neighborhoods. However, it will help

in identifying factors to include in a future study that conducts a larger comparative anal-

ysis involving a larger neighborhood sample.

Gendered Power Relations in Ancient Israel

Aimee Rovane
FacultyMentor: Dr. J. P. Dessel

Psychology

Carol Meyers (2013) states, “It is impossible to recover the history of Jewish Women

fromthewritten sourcesexceptas themalewritershaveviewed the females in their soci-

ety.” Fromhistorical and biblical sources, we know thatwomen’s roleswere limited to the

home and that they lived in a patriarchal society. Recently, a growing body of archeolog-

ical and ethnographic evidence has shown that there ismore to be learned and reconsid-

ered about Ancient Israelite women. This research is a case study of women in Ancient

Israel, from a feminist perspective. It will seek the answers to questions, which get at

what exactly it meant to be woman during the biblical era. Most importantly, it will seek

to answer: what were the power relations among men and women? Scholars have been

debating feminist issues within biblical time for decades. In the study of Jewish history,

a feminist nuanced lens has been used to critically analyze the role of women in ancient

times. Carol Meyers continues to be one of the most productive feminist Jewish histori-

ans. Someofhermost groundbreaking contributionshavebeen todebatewhetherornot

Ancient Israelwas reallyapatriarchal society. This researchwill examineprimarysources

such as theHebrewBible, aswell as otherNear Eastern documents. Primary sourceswill

be analyzed to understand the way that biblical and historical authors viewed women.

Archeologicalmaterialwill also be assessed. In addition, the viewpoints of Jewishhistory

scholars will be considered and synthesized. This research will show that women played

a more substantial role in Ancient Israel than was originally believed. Uncovering their

significance is a task, because male topics and positions dominate scholarship of Jewish

History. This research explores the gendered power relations among women in Ancient

Israel and how it affected their roles in society.
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Session III - D

Parental HPV Vaccine Acceptability Factors in Southern Appalachia

Lauren Speck
FacultyMentor: Dr. Sadie Hutson

Nursing

SouthernAppalachia is plaguedwithan increased incidenceandmortality rateof cervical

cancer; human papillomavirus (HPV) is the leading cause. Previous research has uncov-

eredseveral factors thataffectHPVvaccineuptakesuchas, knowledgeof thediseaseand

vaccine, susceptibility to and severity of the virus, and vaccine barriers/benefits. How-

ever, a gap exists in the literature pertaining to the role of both parents in the decision

to have their children vaccinated. Specifically, dyad interviewing techniques have not

been pursued among the culturally-unique Appalachian population. The purpose of this

study is to assess mother-father dyads’ awareness, knowledge, attitudes and opinions

related to HPV and the vaccine for male children. Subjects for this study were recruited

by convenience sampling. Following IRB approval, the investigator usedmixed-methods

data collection techniques via surveys and dyad face-to-face, semi-structure interviews.

Emergent themes include: fathers’ lack of knowledge of HPV and the HPV vaccine, lack

of parental communication about the vaccine, a maternally- dominant model of health-

care decision-making and vaccine acceptance, and skepticism regarding vaccine safety

and side effects. Findings from this study will lay the groundwork for future studies as

well as education and interventions targeted at the needs of parents to increase vaccine

uptake.

HIV-related Stigma Among Women in Appalachian Tennessee and
Alabama

Caroline Darlington
FacultyMentor: Dr. Sadie Hutson

Nursing

Southern Appalachia holds the highest incidence rate of HIV/AIDS in the United States

(US). Societal stigmatization ofHIV/AIDS due to assumptions about transmission and as-

sociated lifestyle plays a substantial role in the psychosocial well-being of people living

with this chronic illness, particularlywomen in religiously and politically conservative ar-

eas. While HIV/AIDS is most commonly transmitted among Southern women through

heterosexual contact and IV drug use, sources of stigma among women include miscon-

ceptions aboutHIV among healthcare professionals and the conservative cultural values

regarding promiscuity and same-sex transmission typically associated with HIV infec-

tion. Clinically significant effects of stigma include lack ofmedication adherence, depres-

sion, self-isolation, anddecreasedself-worth. Spiritual copingandvisualmediahavebeen

effective in reducing experienced and internalized stigma among HIV-positive women.

However, due to the cultural specificity of stigma, research on the HIV-related stigma

unique to women in Southern Appalachian counties is a significant gap in the science.

The purpose of the proposed study is to comprehensively describe specific sources and

internalized effects of stigma amongHIV-positive women in Appalachian Tennessee and

Alabama. Findings from this study have the potential to lay the foundation for tailored

stigma-reduction and psychosocial interventions for this unique aggregate.
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Physical Health Experiences of a Male Caregiver of a Significant Other
with Breast Cancer

Meredith Haynes
FacultyMentor: Dr. Sadie Hutson

Nursing

Breastcancer is themostcommoncancerdiagnosisamongwomen; themajorityofwomen

who bear this diagnosis are married. Male spouses of women with breast cancer are af-

fected by the diagnosis in numerous ways including: intimacy and communication, emo-

tional responsiveness, and sexual satisfaction. The purpose of this presentation is to elu-

cidate the current state of the science regarding the effects of a breast cancer diagno-

sis on the male partner. The majority of published studies focus on psychosocial effects

experienced by male spouses such as depression, mood changes, anxiety, tiredness, and

psychologicaldistress. Inmanycases, theseeffectshavebeenassociatedwithadecreased

quality of life. Physical health effects of the male caregiver are largely unknown, leaving

a gap in the science. Understanding theoverall physical health of themale partner during

diagnosis and treatment of breast cancer is critical to address thepartners’ needs, partic-

ularly in light of their caregiving responsibilities during this difficult time. Findings from

this study have the potential to lay the foundation for healthcare providers, including on-

cology nurses, to develop interventions and preventive strategies to tailor clinical care

and psychosocial support tomale spouses of womenwith breast cancer.

Session IV - A

Effects of Heat Treatment, Chemical Composition, and Cladding on the
High Temperature Hydrogen Attack Resistance of C-½ Mo Steels

Will Hoskins
FacultyMentor: Dr. Carl Lundin
Materials Science and Engineering

Carbonand low-alloysteelsaresusceptible toHighTemperatureHydrogenAttack (HTHA)

in petroleum refinery vessels when exposed to high pressure hydrogen (>1 MPa) at el-

evated temperatures (>230°C). HTHA is a type of hydrogen damage in which hydrogen

fromservice reactswith carbon/carbides in steel to formmethanebubbles. Themethane

forms primarily along grain boundaries and concomitantly develops substantial internal

methanepressure. Themethanebubble formation, bubbleaccumulationandcoalescence

results in fissuring and loss of strength and toughness, leading to untimely failure of the

component or vessel. Metallurgical evaluation and high temperature, high pressure hy-

drogen exposure studies were conducted on three ex-service C-1/2Mo steel specimens

(MPC-3, MPC-13, MPC-17) provided by the Materials Properties Council to investigate

theeffect of heat treatments, chemical composition, and stainless steel claddingon resis-

tance to HTHA. The effects of heat treatments (normalized and tempered vs. annealed

and tempered) and chemical composition on resistance to HTHA were investigated on

MPC-3 and MPC-13. The box samples were fabricated to simulate the actual service

conditions in which hydrogen was exposed from one side creating a hydrogen concen-

tration gradient at a temperature of 482°C and hydrogen pressure of 6.8 MPa. The ef-

fect of stainless cladding (AISI 405) and clad thickness (0.25 mm-0.50 mm) on a normal-

ized and tempered MPC-17 was also studied. A finer distribution of carbides in MPC-3

andMPC-13 in thenormalized and tempered condition exhibited enhanced resistance to
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HTHA compared to the globular and lamellar carbides present in the annealed and tem-

pered condition. MPC-13, with higher molybdenum-to-carbon ratio than MPC-3 (3.80

vs. 2.29) showed greater resistance to hydrogen attack due to the formation of a greater

fraction of more stableM23C6 andMo2C carbides compared to Fe3C types. A 0.25mm

thick AISI 405 stainless steel clad on C-1/2Mo basemetal provided excellent resistance

to HTHA compared to the unclad side inMPC-17.

Equations of State for Neutron Stars

James Vacanti
FacultyMentor: Dr. Jirina Stone

Physics &Mathematics

Models of neutron stars are created fromEquations of State. Computationally, these are

givenas tables. However, due to thedifferences in typesofmatterwhichexist atdifferent

parts of the star,multiple equations of state are needed. Thesemust be stitched together

inorder tocreatea tablewhich isasmathematically smoothaspossible. This isdoneusing

avarietyofmethods. Finding thespotswhere these transitionsaremadehas implications

for the resulting star. Dependingon the spot in the starwhere the transitionhappens, the

modeled star may ormay not be physically feasible.

Simple Learning in Gartersnakes

Benjamin Repsher
FacultyMentor: Dr. Gordon Burghardt

Biochemistry and Cellular andMolecular Biology

Learning in snakes is rarely studied as compared to other reptiles such as lizards and tur-

tles. We worked with 11 long-term captive gartersnakes, Thamnophis sirtalis, on their

ability to learntoapproachanopaquebowlcontaininganearthwormpreparatory tostudy-

ing social learning. Chemosensory cues are the major means that these snakes use to

identify food. The goal was to see if the snakes could be trained to eat from a desig-

nated bowl each time and ignore the other bowl not containing a worm with its associ-

ated chemical cues. Each snake was tested twice a week on the same days. The snakes

were only fed on the days tested if they successfully attacked the night crawler in the ap-

paratus. The earthwormswere placed into a bowl and placed on either the left or right of

an apparatus. The other side was an empty bowl and the order was switched to prevent

association by location. In the initial stages of the trial, the snakes would take anywhere

from 5-20 minutes to locate the worm, but in the last series of trials the average time

was greatly reduced, showing that the snakes not only learned the task but could retain

memories over the long-term.
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Session IV - B

Assessing Ecological Impact of Clay Flocculation Techniques by
Measuring Microbial Community Structure

KathrynMcBride
FacultyMentor: Dr. Terry Hazen

Biological Sciences

Clay flocculation is a recently developed technique that restores water systems experi-

encing harmful algal blooms; but the ecological impact of flocculation on the quality of

these water systems has not been thoroughly studied. This project aims to assess the

ecological impactofdifferentflocculation treatmentsbymeasuringmicrobial community

structure. In order to do this, sedimentary columns treated with three different types of

flocculation were tested to observe microbial community composition. For this, one of

themethods usedwas 16s RNA sequencing, which gave a general profile of microbial di-

versity; the other method was Phospholipid Fatty Acid (PLFA) analysis, which measures

biomass in relation to the community structure. The results of the 16s RNA sequenc-

ing showed no significant variation in microbial composition between the different floc-

culation treatments and control. Preliminary PLFA results suggest small changes in the

biomassbetweendifferent techniques. Resultsof thisprojectentail thatflocculationmay

still have an impact on microbial community structure, which could lead to alteration of

nutrient levels in sediment and affect overall water quality. This study can help broaden

our understanding of potential ecological impact of clay flocculation onwater and in sed-

imentary environments.

Prompting Awareness, Advocacy, and Policy Change through
Environmental Disasters and Education

Julianna Burchett
FacultyMentor: Dr. John Nolt

Environmental Science &Chemistry

Major environmental disasters impact individuals in a very direct and personal manner.

They pose a direct threat to the individual's lifestyles, and in extreme cases, their lives.

When individuals are threatened by such a disaster, it encourages a dramatic increase

in public awareness, involvement, and advocacy. Twomajor environmental disasters are

discussed and analyzed in this presentation: the Love Canal disaster in Niagara Falls and

the Exxon Valdez oil spill in PrinceWilliam Sound. In each of these cases, a large number

of people's liveswere put at risk, prompting individuals to act in differentways to ensure

that this type of problemwould not happen again. Themain issue that this project evalu-

ates is that many people must experience a very dangerous environmental disaster that

affects thempersonally inorder tomake themawareof the impacts that theenvironment

can have. People prioritize items that they feel pose a direct threat to themand place the

burden of other things, such as the health of the environment, onto other people. It also

helpsexplainwhypeople choose to ignoreenvironmental problemsuntil theybegin toaf-

fect them personally. Both of the environmental disasters listed abovewere the product

of some human factor. If society is better educated about the environment and howpeo-

ple use our natural resources, then there will be better advocacy to improve howwe use

resources. Current methods of educating the public about environmental issues are not

themost effective at prompting awareness in people. This raises the question, is it possi-

ble bymethods of education to generate the amount of concern and advocacy about the
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environment that is needed to change policy in the interest of the environment? Creat-

ing amore effective environmental education programwill result in amore educated and

prepared society for future environmental disasters and potentially, ways in which they

can be prevented.

Plasticity in a Changing World: A Comparison of Phenotypic Variability
in Boechera stricta across Spatial and Temporal Scales

Caroline Daws
FacultyMentors: Dr. Jill Anderson &Dr. Jen Schweitzer

Ecology and Evolutionary Biology

While some plants aremobile and able to physically distribute tomore suitable environ-

ments, other plants have limited dispersal ability and must find alternate ways to adjust

to changing conditions in situ through adaptation or plasticity. Predicted changes in abi-

otic pressures, including drought stress and warmer temperatures, may influence the

phenotypic expression of traits in plant populations through these mechanisms. While

populations may locally adapt in the mid- to long-term, plasticity in functional traits has

been shown to mitigate the immediate and stochastic effects of climatic change. In this

study, we used a reciprocal transplant approach to investigate the temporal and spatial

patterns of plasticity in a native perennial mustard, Boechera stricta, in the RockyMoun-

tains. Specifically, we explore how a temporal gradient that reflects drought stress over

three growing seasons affects plasticity in a suite of functional traits. Additionally, we in-

vestigateplasticitybetweengenotypesofB. strictaovermicro-andmacro-environmental

scales. Tounderstand the influences of genotype and the environment on functional trait

expression, we reciprocally transplanted 24 genotypes of B. stricta from across its native

range into two experimental gardens. By tracking foliar and phenological traits for these

plants over three years, we have been able to explore howgenotype and environment in-

teractwith drought stress to induce plasticity in phenotypes. We found that the range of

plasticity within and between siteswas equivalent, suggesting that B. stricta can respond

to environment at small spatial scales. Additionally, we observed patterns of plasticity

consistent with drought stress such that plants exhibited enhanced water use efficiency

in dry years. We demonstrate that plasticity occurs at small spatial and temporal scales,

indicating potential for persistence in environments that experience unpredictable cli-

mate from year to year. The advent of drought and novel temperature regimes, as pre-

dicted by climate change, will increase selective pressures on plants, and our results sug-

gest that plasticity may allow plants and other organisms to phenotypically keep pace

with climate change by enhancing immediate survival.
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Session IV - C

Development of a Radioisotope Identification Algorithm for Gamma
Spectra with a Low Energy Signal-to-Noise Ratio

James Ghawaly
FacultyMentor: Dr. Howard Hall
Honors Nuclear Engineering

Radioisotope identification algorithms (RIID) are highly important to the nuclear indus-

try, particularly in the area of detection, for forensics, broad area detection, and sealed

container evaluation. These algorithmsprovide amethod to identify radioisotopesby re-

ducing manual analysis of spectral data. Conventional RIID algorithms for gamma spec-

tra generally come as part of gamma-ray detector software packages (e.g. Maestro, Ge-

nie 2K, etc) that are expensive, limited operation functionality, and are very reliant on

the preset libraries. Further, conventional algorithms are often useful for detecting ra-

dioisotopes behind shielding or in various media, however; they are not very effective

at identifying radioisotopes at large standoff distances where the signal-to-noise ratio

is small. This research aims to create a RIID algorithm with the capability of identifying

radioisotopes in gamma-ray spectra wherein the radioisotope’s characteristic gamma-

energy peak in the spectrum is comparable to the background noise. To accomplish this

task, custom data smoothing and filtering algorithms were designed and compiled into

a completely cross-platform program with an easy-to-use user interface. The algorithm

incorporates a database of numerous radioisotopes, with focus being on isotopes of im-

portance to the nuclear security industry. The database was also designed to be easy for

the user to customize to the field of interest. The effectiveness of the algorithmwas ver-

ified with both simulated and real source data. Overall, this algorithm has proved to be

very useful for identifying radioisotopes in spectrawith a low signal-to-noise ratio, which

is a problem often encountered in the standoff distance in the nuclear field. ACKNOWL-

EDGEMENT: This work is being supported by theDefense Threat Reduction Agency un-

der contract # HDTRA1-14-C-0038. This support does not constitute an expressed or

implied endorsement on the part of the U.S. Government.

Voices from the Sand: Graffiti and Identity of the Roman Army in the
Near East

Emma Pugmire
FacultyMentor: Dr. Stephen Collins-Elliott

Classics

The ancient Romans controlled a vast Empire extending from the British Isles to Arabia.

To maintain their Empire, the Romans created a large army. As the Empire expanded,

many soldiers who joined the army were not ethnically Roman. There is a question of

to what extent these provincial soldiers identified themselves as Roman and how they

constructed their cultural identity, the question of Romanization. Oneway to come close

to ascertaining soldiers’ identities is through examining their writing, particularly their

graffiti.

This paper will examine the graffiti found in the bathhouse at ‘Ayn Gharandal, a 4th

century Roman military fort in southern Jordan. These graffiti shed light on the expe-

riences of the Nabatean limitanei, or frontier soldiers, who were incorporated into the

Roman army. Their graffiti provide expressive writings and drawings which help us bet-

ter understand how these soldiers culturally identified themselves and to what extent
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they adopted Roman behavior and customs. The language choice of the texts and draw-

ings provide insights on how the limitanei expressed their identities. The graffiti at ‘Ayn

Gharandal will then be compared to the military graffiti found at Dura-Europos, a larger

and more published site on the Euphrates River from the 2nd century. This comparison

sheds light on the similar experiences of local soldiers who were absorbed into the Ro-

man army, as well as the differences, to create a picture of the Romanization of auxiliary

soldiers in theNear East. Even though thesemen served in theRoman army, participated

in the Roman world system, and adopted Roman behaviors, they still sought to express

their native identities alongside their new one.

Teacher Student Relationship Qualty as a Predictor of Loneliness in
Children

Laura Beard & RachelWelsh
FacultyMentor: Dr. L. Chris Elledge

Psychology, Sociology &Multidisciplinary Studies; Psychology

The association between teacher-student relationship quality (TSRQ) and children’s so-

cial adjustment is understudied. There is evidence that peer acceptance is partially in-

fluenced by the degree to which classmates are perceived as having positive or negative

relationships with the teacher (Hughes et al., 2001). An emerging body of literature sug-

gests that a high quality teacher-student relationship may buffer children from the im-

pact of a negative social reputation on their risk for peer victimization (Elledge et al., un-

der review; Troop-Gordon & Kuntz, 2013). The present study examined the concurrent

and longitudinal relation between TSRQ and loneliness. Participants were 331 2nd - 4th

grade children (51.8% male; 67% Caucasian). TSRQ was assessed via peer-nomination

items. Loneliness was assessed through self- and peer-report. TSRQ was negatively as-

sociated with self- (b= -.24, p < .05) and peer-reported (b= -.30, p < .05) loneliness. How-

ever, TSRQ did not predict changes in self- or peer-reported loneliness overtime. Find-

ings suggest children with low quality relationships with their teachers are often lonely,

but that TSRQmaynot explain changes in children’s loneliness overtime. Further studies

are needed tomore fully understand the association between TSRQ and loneliness.
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Session IV - D

Shopping for a Soup Kitchen: Factors Contributing to Attendance

Allie Arnette
FacultyMentor: Dr. Carole R. Myers

Nursing

Food insecurity has become a growing problem in the United States (US); soup kitchens

play an important role in feeding those who are not able to fully provide for themselves.

In any given community, soup kitchens or food shelters exist for citizens in need. Many

factors determine why people frequent certain soup kitchens. The literature contains

information about the importance of an organization’s ability to create a culture as well

as the role an organization plays in helping clients meet their hierarchy of needs. A gap

in the literature exists by failing to describe the specifics of organizational culture asso-

ciated with soup kitchens. This literature review is compiled in order to assess a soup

kitchen to further explore the importance of organizational culture via various aspects

of services through the lens ofMaslow’sHierarchy ofNeeds. This informationmay assist

other organizations inmaking adaptations in order to best fulfill clients’ needs. If society

can better care for its vulnerable populations by ensuring their basic needs are met, an

increase in overall health and a decrease in illness and hospitalizationsmay follow.

Integration of Spatial and Continuous Water Parameter Measurement
with Existing Aquatic Habitat and Streambank Mapping Systems

William Barbour
FacultyMentor: Dr. Paul Ayers

Biosystems Engineering

Traditional water quality measurement techniques have evolved from ex-situ testing to

multi-parameter in-situ testing of spatially discrete or temporally continuous samples.

The next advancement of these techniques seeks to achieve spatially continuous sam-

pling. By incorporating multi-parameter measurement into an existing spatially contin-

uous river surveying platform with GPS location, a water quality map can be generated

for any body of water. This project integrated a YSI 6920 Compact Sonde into the tech-

niques of the streambank mapping platform previously developed at the University of

Tennessee, Knoxville. For proof of concept, a section of the Tennessee River, specifically

the confluence of the Holston River and French Broad River, was mapped via cross sec-

tions across the mixing zone. The intention was to assess water quality parameters at a

pointwhere differences in the two influentswould be apparent. The expectation, and re-

ality, is that thedistinctionbetween influentswouldbecome lessdistinct further fromthe

confluence. AGISplotofvariousparameterswill bepresentedanddemonstrates thegra-

dient change across multiple river cross-sections, while supporting the anticipated pat-

tern of the mixing zone; differing water quality between the Holston and French Broad

Rivers will also be compared. Resultant data and the feasibility of collection support the

continued use ofmulti-parameterwater quality units with spatially continuous data sys-

tems.
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Translation Card Use at the Bedside: Communication between
Spanish-speaking Families and Nurses in Pediatric Acute Care

Kylie Slayden
FacultyMentor: Dr. SandyMixer

Nursing

The growing number of Spanish-speakers in the U.S. poses distinct communication chal-

lenges to health care institutions. Language barriers (LB) in health care have been asso-

ciated with adverse events and poor outcomes during hospital stays, indicating the sig-

nificant impact of LBs on patient safety. Although current strategies such as in-person

and telephonic interpreters exist, little is known about their efficacy in reducing deficits

in communication. Health care facilities in the East Tennessee region and nationwide

are investing in medical interpretation services to provide care consistent with the pa-

tient’s primary language. Yet the pattern of interpreter use among hospital staff is dis-

jointed and LBs remain, raising concerns of safety and quality of care. Nurses may often

bewithout interpreter support during daily bedside care of limitedEnglish-proficient pa-

tients and little is known about communication between nurses and these patients and

families. Therefore, a qualitative descriptive research studywill be undertaken to exam-

inebasic communicationbetweennursesandSpanish-speaking limitedEnglishproficient

family/guardiansofpediatricpatientsatEastTennesseeChildren’sHospital following the

developmentandpilotingof abedside translation tool. Findingsmaybe important forun-

derstanding communication needs of these patients and others with limited English pro-

ficiency. In additionfindingswill serve as a reference for futuredevelopment and content

of bedside communication tools.

Session V - A

Charge Transport in Imidazole-based Deep Eutectic Mixtures

Logan Terheggen
FacultyMentor: Dr. Joshua Sangoro

Chemical Engineering

DeepEutecticMixturesof levulinicacidwithaseriesof imidazolesaremeasuredbybroad-

band dielectric spectroscopy and differential scanning calorimetry to investigate the im-

pact of alkyl substitutions on charge transport. An increase in conductivity is observed in

each of the imidazoles upon addition of levulinic acid. However, the extent of increase is

dependent upon the alkyl substitution on the imidazole ring. These results highlight the

importance of molecular structure on hydrogen bonding and charge transport in deep

eutectic mixtures.
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3,4,4′-Trichlorocarbanilide Exposure Induces Gut Microbial Dysbiosis in
Weaned Rats

Russell Fling*, Rebekah Kennedy, Michael Robeson, David Bernie, Ling
Zhao, & Jiangang Chen

FacultyMentors: Dr. Jiangang Chen &Dr. Rebekah Kennedy
Microbiology

Widelyusedasanantimicrobial inbarsoaps, triclocarban (3,4,4-trichlorocarbanilide; TCC)

shows greater efficacy against gram positive bacteria than gram negative bacteria. This

dichotomy may lead to overgrowth of bacterial populations less susceptible to the ac-

tion of TCC. Sprague-Dawley (SD) rats were exposed to TCC (at 0.2% or 0.5% w/w) for

4 weeks starting on postnatal day (PND) 22 through the chow, followed by a washout

period of 4 weeks without exposure. Same age SD rats served as sham controls with-

out TCC exposure during the whole study period. Baseline samples were collected on

PND 21 prior to the TCC exposure and collected weekly until the end of the study. Ge-

nomic DNA was extracted followed by PCR with barcode labeled primers targeting the

v4 regionof16S rDNA.Thebarcode labeledPCRproductswere sequencedon theMiSeq

platform. TCCexposure significantly alteredGI tractmicrobiota composition, whichwas

revealedbyadose-dependentoverall bacterial community richness (ADONIS;p≤0.001).

Thisperturbationwasnoticeableasearlyas twodayspost-treatmentwithapproximately

16.5–18.6% of OTUs significantly enriched (p ≤ 0.05) and continued throughout study

period. At the community-level, TCCwithdrawal produced a gradual return of microbial

diversity to a pre-treatment state in the 0.2%w/w group, but not 0.5%w/w group as as-

sessedbyweightedUnifracdistancemetric. Collectively, thesedatahighlight thepresent

and long term impacts of early life TCC exposure on gut microbial ecology and imply the

potential niche for opportunistic pathogen growth due to alteration of microbiota com-

position by antimicrobials.

Grouping Digits as a Method for Increasing Computation Speed of
Galois Field Arithmetic for Erasure Coding Applications

John Burnum
FacultyMentor: Dr. James Plank
Computer Science & Physics

Digital data storage has been an important advance in the storage of information, but

computer systems are not infallible andmay fail, which may cause the data to be erased.

The simplestway to protect data is to simplymakeduplicates of it. A far strongermethod

of protection is to encode the data in more memory but with connections between the

different regions of the data, which allows for reconstruction of missing sections. This

method iscallederasurecoding. Onespecific techniqueoferasurecoding isReed-Solomon

coding. Reed-Solomon coding relies on finite field arithmetic tomanipulate the data dur-

ing the encoding process. This arithmetic must be very fast for Reed-Solomon coding to

be practical, because to read or modify encoded data, it must be decoded and then en-

coded again afterwards, a time-consuming process. There are several methods of accel-

erating finite field computations. One simple strategy is to store partial steps of the com-

putation in a look-up table to reduce the number of computations required. Thismethod

is sometimes known as grouping digits. In Galois Field arithmetic, the grouping digits

method requires twodifferent tables tobebuilt, amultiply table and a reduce table. Each

one relates some number of bits with a product. Thiswork explores the parameter space
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of the grouping digitsmethodby varying the number of digits in each table and the size of

the memory regions being multiplied and studies the differences in set-up computation,

memory required, andmain computation.

Session V - B

Understanding Social Presence and Subject Position in Online
Environments

Michael Miceli
FacultyMentor: Dr. Sebastien Dubreil

Linguistics

Within various fields of linguistics, language is perceived as a social mechanism, always

carrying the meanings and values of communities, social groups, networks, culture, and

identity. Language is at the heart of our interactionwith theworld aroundus. In a gaming

environment, this translates in discursively created actions and interactions that regu-

late the relationships between players and, consequently, the outcome of the game. In

order to be successful in such environments, players will need to develop a strong social

presence, that is to say, the ability to project themselves through their characters in the

social community and present themselves as ‘real people’. By examining howplayers suc-

cessfully navigate the game space by developing effective collaborative strategies and

learning how to beat the game, this study will provide better understanding of the ecol-

ogy of online learning. This could in turn have three important implications: (1) better

understanding of how people do developmedia literacy; (2) recommend how to best use

media for education; and (3) insight into how to design technology-rich environments to

achieve these first two goals.

A Critical Analysis of Immigration Detention in the United States

Valerie King
FacultyMentor: Dr. Michelle Brown
Honors Sociology &Global Studies

In theUnitedStates andaround theworld, immigration increasingly intersectswith crim-

inal justice. Vast influxes in immigration are giving rise to anxieties about national iden-

tity, increased securitization, heightened border enforcement, and harsher punishments

for illegal immigrants. Scholars refer to this phenomenon as “crimmigration”. Immigrant

detention isonemanifestationof crimmigration. In2012, theUnitedStatesheld477,523

people in immigration detention centers, and expansion is on the rise. New facilities are

being built to accommodate the increase in illegal immigration along the southwest bor-

der. For example, the largest detention center in the country, South Texas Family Resi-

dential Center, will detain up to2400womenand children as they await deportation pro-

ceedings. Asylum-seekers, refugees, and others are subject to the often-desolate condi-

tions of unregulated detention centers while, at the same time, having to contend with

precarious legal statuses. This research outlines immigration detention in the United

States and examines the social implications of the practice. I suggest that immigrant de-

tention poses challenges for the treatment of immigrants in the United States.
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Analyzing Kripke’s Interpretation of Wittgenstein’s Rule-Following
Paradox

Will Coker
Philosophy

This presentation analyzes Saul Kripke’s interpretation of Ludwig Wittgenstein’s rule-

following paradox. In Wittgenstein’s Philosophical Investigations, he proposes a paradox

that questions the notion of whether it is possible for actions to be determined by rules.

Kripke, inWittgenstein on Rules and Private Language, interprets this paradox to beWitt-

genstein’s skeptical argument against the possibility ofmeaning in language. Specifically,

he claims thatWittgenstein’s belief is that themeanings of words come from interpreta-

tionsof rules. Therefore, according to the rule-followingparadox, he states thatWittgen-

stein argues that meaning cannot be determined at all. In this presentation, I argue that

Kripke’s interpretation of the rule-following paradox is not Wittgenstein’s actual belief,

as evidenced by his writings in Philosophical Investigations.

Session V - C

Development of Surrogate Nuclear Melt Glass Samples for Nuclear
Forensics Applications

ColtonOldham
FacultyMentors: Dr. Howard Hall & Dr. John D. Auxier II

Nuclear Engineering & Chemistry

Nuclearmelt glass, discovered as a byproduct during the Trinity test in 1945, is known to

contain fission and activation products that hold key signatures from the fuel and tamper

components. Due to this, samples of synthetic melt glass were developed and created,

then analyzed to determine if they could serve as accurate surrogates for the nuclear

forensics community. By determining the major soil constituents found in Alamogordo,

NM, USA and adding small amounts of uranyl nitrate, the synthetic trinitite recipe was

developed to create the sample matrix. Although these samples provide a suitable sur-

rogate for accurate forensic separation techniques, highly populated urban areas hold

the highest risk of a nuclear attack. With the current absence of urban melt glass for

analysis, there is a need for accurate surrogate urban debris. Samples were then syn-

thesized that were elementally similar to the urban environments of Houston, TX, USA

and New York City, NY, USA, by determining the major soil, vehicle, and infrastructure

constituents. These locations were chosen as they can suitably represent the range of

elemental compositions found in themajority of urbanUSA locations. Half gram to gram

quantities of eachmatrixwere thenmelted in a high temperature drop furnace, removed

quickly, quenched in a sandbath, yielding glass beads similar to that of previous synthetic

trinitite samples. All sampleswere then analyzed via a variety of analytical methods, and

it was determined that the synthetic samples produced could serve as a suitable surro-

gate for the nuclear forensics community.
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Enzyme Mutant Purification Via Affinity Chromatography

Leah Parks
FacultyMentor: Dr. Eric Boder

Biomolecular Engineering

The photosynthetic energy pathway converting solar energy to chemical energy may be

isolated and manipulated into a usable, renewable energy source by isolating Photosys-

tem I. In the presence of specific amino acid tags the enzyme sortase immobilizes Photo-

system I to an electrode. Sortases that can recognize different tags would be useful for

constructing protein assemblies. Mutant strains havebeendeveloped that are fully func-

tional in attaching photosystem I to a surface. However, in order tomake an enzymolog-

ical characterization the mutants require challenging purification. Affinity chromatog-

raphy is used to purify the mutant strains of sortase. To obtain mutants pure enough

for surface experiments, E.coli containing plasmids encoding said mutants must be cul-

tured in appropriatemedia, the protein expressed, separated from insoluble cellularma-

terial, and isolated based on affinity to resin. Differing concentrations of imidazole solu-

tion passed through the protein-bound resin result in elutions with differing concentra-

tions of desired sortasemutants and evidence of additional undesired, unknown protein

products. Culturing conditions and elution imidazole concentration can be modified to

optimize sortase yield.

Characterization of Autocatalytic Activation of Influenza Hemagglutinin

Marti Bell
FacultyMentor: Dr. Eric Boder

Chemical and Biomolecular Engineering

Influenza is apathogenicviruswithvarioushumanandaviansubtypes. In influenza, there

is hemagglutinin (HA), a membrane protein. HA sits on the surface of the virus in an in-

active state with its fusion peptide embedded within the protein. Once the virus with

theHA encounters a decrease in pH (within cellular endosomes), then the proteinwill go

through an irreversible change in structure. A 20-amino acid “fusion peptide” sequence

relocates and becomes exposed. Once this occurs, the viral and endosomal membranes

fuse, allowing infection of the cell. If the dynamics and function of this virus-cell interac-

tion can be understood, then it could be applied to the prevention of influenza infection

and proliferation or could potentially be applied to drug or gene delivery using lipid vesi-

cles. Once the hemagglutinin is activated by an acidic environment, the sequence of the

fusion peptide is exposed. Using site directed mutagenesis, the sequence of the fusion

peptide has been changed to a peptide sequence of CCXXCC (tetra-Cys), which binds to

a reagent called FlAsH, inducing it to become fluorescent. Tetra-Cys taggedHA proteins

were expressed recombinantly in transfected Chinese hamster ovary cells, and fluores-

cent video microscopy was used to observe the dynamics of the HA structural change

and the location of the protein within the cell. After creating various mutants, a trend is

seen in the dynamics of activation of the protein. A 5-minute time length of lowpHexpo-

sure is necessary for the activation of a few HA on the cell surface. However even after

the removal of the low pH environment, HA still continues to activate on the cell sur-

face. Also, it was further seen that even in the absence of a low pH pulse, incubation in

thepresenceof FlAsH induces theHAstructural changewithin approximately 7minutes,

suggesting that FlAsH-mediated extrusion of the fusion peptide region is sufficient to in-

duce HA activation. Funding provided by the RISER program and grant CBET-1264506

from the National Science Foundation.
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Session V - D

Impact of Hospital-Associated Sitters in Care of Unattended Pediatric
Patients

Michael Moore
FacultyMentor: Tami Bland

Nursing

The issue of caregiver absence during a child’s hospital stay has been a longstanding clin-

ical challenge. This projectwill explore the new “Patient Pals” programat East Tennessee

Children’sHospital. Thisprogramuseshospital volunteers for surrogate supervisiondur-

ing the temporary absence of the patient’s caregivers during an inpatient hospital stay.

The purpose of this presentation is to share the state of the science regarding the effects

of unaccompanied children in the inpatient setting and a research design exploring the

benefits of hospital-associated sitters for hospital staff and patient families. A review of

literature was conducted using online databases such as CINHAL and PubMed identify-

ing key literature. Previous research has demonstrated that the situation of caring for

unattended pediatric patients increases nurse workload and emotional strain. Adverse

patient health outcomes, such as increased anxiety, blood pressure and respiratory com-

plications from crying, and fall risk, have been well documented. However, a significant

gapexists regarding theaffectsofhospital-associatedsittersonthestaff andparentsper-

ceptions of this service. As such, the author has designed a quantitative investigation to

address this gap. Data fromthisprojectwill provide the foundation for increasedhospital

support for programs such as the “Patient Pals.''

Immune Overload? Parental Attitudes towards Combination and Single
Antigen Vaccines

Ella Hulsey
FacultyMentor: Tami Bland

Nursing

Parental concernshave led toa recentdecline in immunization coverage, resulting inout-

breaksofdiseases thatwereonceunder control in theUS.As theCDCvaccination sched-

ule continues to increase in complexity, the number of required injections per office visit

increases aswell. Someparents perceive that there is trauma associatedwith the admin-

istration of multiple injections, and research shows that having multiple vaccines due in

a single visit is associated with delays and lower immunization rates. Combination vac-

cines make vaccination more efficient by incorporating the antigens of several different

diseases intoa single injection, butmanyparentsworry that theymayoverload thechild’s

developing immunesystemand leavehimorher susceptible to secondary infections. This

study aims to elucidate the scope and nature of these fears through a descriptive survey

distributed to 100 parents of children aged 6 and younger. Parents were asked about

their opinions regarding combination and single antigen vaccines, and how these opin-

ions affect their vaccination practices. The results of this survey allow practitioners to

more directly address parental concerns and provide specific educational materials to

allay their fears.
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Body Image, Physical Activity and Self-Concept in African American
Adolescent Females

Jordan Casady
FacultyMentor: Dr. PollyMcArthur

Nursing

Childhood obesity has more than doubled in children and quadrupled in adolescents in

the past 30 years. This epidemic has both immediate and long-term effects on health

and well-being. Disparities in childhood obesity are more prevalent in minority popula-

tions, particularly African Americans (AA). Research supports that lifestyle choices and

habits pursued in adolescence are a precursor to adult behavior, making physical activ-

ity (PA) interventions during the adolescence pivotal to leading a healthy lifestyle. Many

community-based programs have been established to address the promotion of physical

activity, self-perception, and nutrition. Further, evidence exists that suggests AAwomen

view the ideal body image as more voluptuous, resulting in a predominance of a higher

BMI. Little is known about the relationship between perceived body image and partici-

pation in PA among AA females. An additional gap in the literature exists relating to per-

ceived body image among AA adolescent females and how it relates to participation in

PA. As such, a study will be undertaken to explore the influence of body image on PA.

Findings from this study will help healthcare providers better understand the relation-

ship between body image and participation in PA in order to help tailor interventions to

this unique population.

Session VI - A

The Development of Object Play Interactions in Puppies

Jordan Herche*, Atira Sherrod*, Sean Stapleton*, Julia Albright, & Karen
Davis

FacultyMentors: Dr. Karen Davis &Dr. Julie Albright
Ecology and Evolutionary Biology; Microbiology; Animal Science

In domestic dogs, objects (toys) are often provided as sources of enrichment. However,

the development of object play behavior in very young puppies has not been systemati-

cally documented across breeds. We conducted research to understand the emergence

and changes in object play behavior over the course of puppy development. Here we ex-

amined object play behavior in two litters (7 pups each) of Vizsla puppies twice a week

from threeweeks of age to sevenweeks of age. Each litter was presentedwith their own

set of five types of toys, and the pups were video-recorded in their home enclosures for

90minutes. For the first 10minutes after the toys were introduced, the puppies’ behav-

iors were observed and recorded from the video files using the NoldusObserver XT sys-

tem. The two litters’ object play interactions were analyzed based on three measures:

duration of interactions, latency to begin interactions, and total number of interactions.

For both litters, we found significant changes in all three of these measures, with total

duration of play and average number of interactions increasing with litter age, and la-

tency to interactwith objects decreasingwith age. Wealso found significant preferences

among toys including preference for softer, stuffed toys over hard rubber toys as well as

increased presence of social tug-of-war playwith rope-like objects developing over time.

We discuss also how the development of object play seems to differ in puppies from that

of kittens.
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Identification of High Frequency Conjugation Factors for Campylobacter
jejuni

Devarshi Ardeshna
FacultyMentor: Dr. Jun Lin

Neuroscience

Conjugation is an important horizontal gene transfer mechanism in bacteria. These ge-

netic transfersmight result in the observed huge diversity inCampylobacter jejuni strains.

Meanwhile,C. jejuni=strainsdisplayconsiderablevariations inconjugationefficiency, rang-

ing from 2.2x10-4 CFU/recipient cell (high efficiency) for CG8486 to 6.3x10-8CFU/re-

cipient cell (low efficiency) for NCTC11168. To understand the underlying molecular

mechanismbehindhigh frequencyconjugation (HFC), basedontherecentprogress in the

mechanism of natural transformation, a unique two-step screening (Co-transformation)

methodwas designed. First, chu- B::erm cassette was introduced in HFC strain CG8486

to bring in a co-transformation marker. And the first screening on erythromycin resis-

tance was performed by using the genomic DNA of CG8486 chuB::erm mutant to nat-

urally transform the low frequency conjugation strain NCTC11168, generating a library

consisting of 2500mutants. Anypotential differentially existing genes betweenCG8486

and NCTC 11168 might be co-transformed with chuB::erm into the mutant(s) in this li-

brary, includingHFCfactos. Then the librarywas subject to the secondscreening forHFC

phenotype. A total of nine HFC NCTC11168 derivatives were identified and confirmed

by plasmid cure. Complete genome sequencing was done on six HFC derivatives and 2

low frequency derivatives using MiSeq. The subsequent comparative genomics analy-

sis revealed a fused restriction-modification gene Cj1051c was responsible for HFC in

C. jejuni . In summary, this study validate a unique co-transformation strategy to iden-

tify factors required forHFC inC. jejuni, established a solid foundation for us to elucidate

molecular mechanisms of conjugative gene transfers in the future.

Peer Assisted Writing Strategy

Mary Neal
FacultyMentor: MelissaMartin

Special Education

With the implementationof theCommonCoreState Standards (CCSS) and thenewPart-

nership for Assessment of Readiness of College and Careers (PARCC) assessment, writ-

ing instruction has become a topic on the nation stage. Students will now be required to

express their responsesmore inwriting. This increased pressure to explicitly teachwrit-

ing strategieswill require supplemental implementationof research-based interventions

that target written expression in the classroom.

The statistics regarding the proficiency of student writers enrolled in public schools

nationwidearedismal,withonly23percentof fourthgraders, 26percentofeighthgraders,

and 22 percent of twelfth graders considered proficientwriters (Troia, 2002). Moreover,

students with disabilities perform below their same-aged peers in all areas of writing

(Graham&Harris, 2013). These students typically struggle in all five areas ofwriting (e.g.

prewriting, drafting, revising).

The purpose of this study was to provide general education teachers a supplemental

writing strategy that will increase the writing skills of upper elementary students. This

scriptedwriting interventionprovidesprompts to complete the stagesof thewritingpro-

cess with a peer. This strategy increases students’ awareness to assess how effectively

36



the topic was developed, the effectiveness of textual evidence, the organization of the

writing, and the use of correct conventions throughout the writing.

This interventionwas implementedwith four fourth graderswith learning disabilities

in a rural elementary school. After baseline data were collected, students were paired

with typically-achieving writers to complete this intervention each week. Informational

promptswereprovidedtostudentsbasedon fourthgradescienceandsocial studies stan-

dards. Each pair read a small passage and then answered the prompt using the texts. This

was an important component because citing textual evidence is oneof thenew foci of the

CCSS. Texts were read out loud through the use of audio recorders and students were

asked to complete a minimum of one prompt per week. At least two weeks after inter-

vention, students completed the maintenance phase to assess the effectiveness of this

intervention. Results indicate that providing students a peer-assisted strategy improves

writing skills for students with learning disabilities.

Session VI - B

Ida B. Wells: A Method of Advocacy Journalism

R.J. Vogt
FacultyMentor: Dr. Amber Roessner
College Scholars: Advocacy Journalism

In today's media world, ethical standards are evolving; the old reliance on "objective" re-

porting has been replaced by a responsibility to "be transparent" about one's motives.

The result has been a resurgence of advocacy journalism, a form of journalismwhich en-

deavors to be fact-based but approaches the news from a specific viewpoint. This style

of journalism dates to the early 19th century, having been known as Yellow Journalism,

Radical Journalism and Activist Journalism throughout the last 200 years. Through an

analysis of the work of Ida B.Wells during the turn of the 20th century, I show that advo-

cacy journalism is best practicedwith a certainmethodology. Whether shewas advocat-

ing for an end to lynching, a start to women's suffrage, or for the local black community,

Wells' journalism invariably contained three tenants: the demonstrative use of facts and

details, the recommending of a solution to the conflict, and appeals to diverse audiences.

Rediscovering Latin America: Hegemony and Othering in Latin
American Studies

MelanieMarquez
English

For over a century, LatinAmerican literaryworks havebeenunderstood and read as a set

of allegorieswithechoesofWestern literature. Inhis essay "Third-WorldLiterature in an

Era ofMultinational Capitalism," literary critic Fredric Jameson argues that unlike the lit-

eratures of the FirstWorld, Third-World literatures must be read as national allegories.

For Jameson, "the story of the private individual destiny is always an allegory of the em-

battled situation of the public thirdworld culture and society.” Critic Erna von derWalde

disagrees with the ideas expressed in Jameson’s essay and points out that they lead to

closed cultural spaces where the First-World reader and the ‘other’ seem to be unable

to connect. She criticizes Jameson’s use of the term 'world' as it transforms nations into
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isolated and disengaged units. Furthermore, although Latin American writers might find

inWestern texts sources of inspiration, how they interact with them from their own cul-

tures and motivations, grant their creations a distinctive nature. Texts should be freed

from the brand of imitation, so that they can be read with a fresh perspective. Interna-

tionally recognized literary pieces produced in Latin America should not have to owe any

loyalty to their literary predecessors anymore than other contemporaryWestern texts.

This paper is an invitation to reflect on the state of Latin American Studies in the United

Stateswith a critical viewof thediscourseof 'othering' asdetrimental to aproductiveand

critical understanding of the rapidly changing reality of Latin America.

The Mysterious Case of Benton and Gould: America Today and Dick
Tracy as Documents of the Great Depression

Melinda Narro
FacultyMentor: Dr. Mary Campbell

Art History

My research explores the close connections that run between American Regionalist art

and newspaper adventure comics during the 1930s using Thomas Hart Benton’s Amer-

ica Todaymural (1930-31) andChester Gould’sDick Tracy strip (1931). These concurrent

popularmovementseach represent a seismic shift in the toneof theirmediumwhencom-

pared to that of the 1920s. Within these twoworks, repeated patterns of form and con-

tent attest to a shared purpose rooted in the national malaise of the early Depression.

Granted parity as valuable historic documents, both America Today and Dick Tracy speak

clearly to the desires, frustrations, and fears of a country in crisis. Further critical read-

ing reveals how Benton and Gould achieved similar levels of popular acclaim by offering

the public visual and narrative affirmations of American unity, ingenuity, and strength.

The cultural insight gleaned in such an exercise argues for amore holistic approach to art

history that eschews “high” and “low” artistic distinctions.

Session VI - C

Educational Atmospheres within University Classrooms: A
Cross-cultural Examination of French and American Colleges

Alex Brito & Rebecca Groh
FacultyMentors: Dr. Sebastien Dubreil & Dr. Julie Albright

College Scholars: Neuroscience, Neurolinguistics, and French; Geography
& French and Francophone Studies

This project explored theeducational atmospherewithinuniversity classrooms inFrance

and theUnited States by focusing on the relationships between students and professors,

studentsandTAs/chargésdeTD, andamongpeers. This studywasconducted in response

toCoulonandPaivandi (2008) inwhichFrenchprofessorsweredescribedasdistant, cold,

and unsociable. Points of inquiry were centered around pedagogical methods, collective

classroomactivities, and students’ feelings toward groupwork. Finally, conclusionswere

drawn regarding the advantages and disadvantages associated with each environment

(French or American) vis à vis the happiness and success of its students. Surveys (n=203)

and interviews (n=5) provided quantitative and qualitative data, resulting in a holistic ex-

amination of the topic. Results obtained from student to student interactions showed
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that American students tended to have a more individualistic approach to their educa-

tion. In regards to student-professor relationships, American students and professors

tended to interact outside of the classroommore frequently than their French counter-

parts. Furthermore, American professors were more likely to learn students’ names and

weremore inclined to talkaboutnon-academic topicswith students. The interactionsbe-

tween students and TAs/chargés de TD were comparable in both settings although TAs

tended to bemore relaxed in both teaching attire and demeanor.

This study serves as a tool for students and professors learning and educating in di-

verse environments by providing a cultural awareness of university norms and elucidat-

ing the challenges of cross-cultural comparisons.

Using SPLASH to Visualize Nucleosynthesis of Many Species in
CHIMERA Simulation of Type IIA Supernovae Core Collapse

AmosManneschmidt
FacultyMentor: Dr. Raph Hix

Physics

One of the goals of cosmology is accounting for how everythingwe see came to be in the

abundances observed. A major contributor to the generation of many of the elements

essential to life on earth is supernova. Theories of nucleosynthesis are testedby compar-

ison of dependent simulation data to observation. In the CHIMERA project, the propa-

gation and generation of numerous species of elements are trackedusing tracer particles

each representative of a discrete chunk of mass. This allows the simulation to trace 150

deferent species in a radially symmetric regime. This project presents a simpleway of vi-

sualizing that data as smoothedhydrodynamic datawhich can thenbe readby SPLASH, a

tool for imaging just that. By inferring from geometry and relative position of each parti-

cle to its nthnearest neighbor, datanecessary to visualization canbe found suchas corre-

sponding smoothing lengths and densities. This result is compared to ideally equal data

rendered directly by Chimera at higher resolutions. Upon sufficient agreement the low-

resolution results are generated for species not rendered directly by Chimera due to ex-

cessiveadditional computational cost. Using these resultspredictions canbemadeabout

the end state of any of the 150 elemental species.

Optimization of Fission Yeast Lipogenesis for Increased Biofuel
Production

TaylorWeiskittel
FacultyMentor: Dr. Paul Dalhaimer

Biomolecular Engineering

The feasibility of biofuels as an efficient source of energy relies heavily on the capabil-

ity of biosynthetic organisms to produce metabolites needed for biofuel production at a

high yield. To date, the utilization of fission yeast as a biodiesel producing platform has

yet tobe fully investigated, soherewegenetically engineeredS. pombe, toachievehigher

capacities of de novo lipogenesis, specifically triacylglycerols (TAG), one of themain pre-

cursors to biofuels. The genetic targets for this work are dga1, acc1, and are2. Dga1

and Acc1 are heavily involved in the synthesis of lipids and are overexpressed with the

P3nmt1 promoter in mutated strains. Because Acc1p is also involved in the production

of sterol esters which is not optimal for biosynthetic fuel production, we deleted are2,
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which catalyzes the ultimate step of sterol ester synthesis, thus redirecting precursor

molecules towards further TAG production.

Can Mirror Matter Be Detected on Earth?

Louis Varriano
FacultyMentor: Dr. Yuri Kamyshkov

Physics

A precise measurement of the neutron lifetime is important for calculating the rate at

which nucleosynthesis occurred after the Big Bang. The history of neutron lifetimemea-

surements has demonstrated impressive continuous improvement in experimental tech-

nique and in accuracy. However, two most precise recent measurements performed by

different techniquesdiffer byabout3 standarddeviations. This differenceof9.2 seconds

can possibly be resolved by future experiments, but it may also be evidence of a new ef-

fect. This research investigates the possibility of explaining this difference by a mirror

mattereffectpresent in theseexperiments. Bothmirrormatter, a candidate fordarkmat-

ter, andordinarymatter canhave similar properties and self-interactionsbutwill interact

only gravitationally with each other, in accordance with observational evidence of dark

matter. Although mirror matter does not couple to ordinary matter by Standard Model

interactions, some additional interactionsmight exist, providing smallmixing of ordinary

matter neutral states, like the neutron,withmirror components. Thiswork estimates the

density of mirror dark matter particles needed to explain the difference between these

twomeasurements of the neutron lifetime. Working under an assumed accumulation of

mirror dark matter particles within the Earth and using the 9.2 s difference in the neu-

tron lifetime observed by the twomentioned experiments, we can estimate the possible

density of dark matter on the surface of Earth. The measured neutron lifetime differ-

ence thusmight be an indication of the presence of darkmatter on Earth. The parameter

space is analyzed for both the mirror dark matter case and the mirror dark antimatter

case. This work is part of a paper being prepared for publication in collaboration with

Prof. Z. Berezhiani (University of L’Aquila, Italy) and Prof. Y. Kamyshkov (University of

Tennessee).
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Session VI - D

Married and Unmarried Cohabitation Impact on Maternal Reproductive
Behaviors and Neonatal Health Factors

Ashley Steinmetz
FacultyMentor: Dr. Ezra Holston

Nursing

There has been a rapid increase in the number of unmarried couples that participate in

the same family practices as their married counterparts such as having children and co-

habiting in the same residence. Unmarried cohabiting mothers are at a higher risk of

smoking, experiencing symptoms of depression and having more stressful pregnancies

thanmarried cohabitingmothers. These conditions place the neonates of unmarried co-

habitingmothers at an increased risk for lowbirthweight, lowApgar scores and low ges-

tational age. Such findings suggest that these unmarried cohabiting mothers and their

neonates are not receiving the proper support required during pregnancy. Perhaps the

effect of being in a legally sanctioned union such as marriage has a health promotional

effect on maternal reproductive health behaviors and neonatal health factors. Failure

to recognize and/or understand this effect can possibly contribute to adverse health ef-

fects. Therefore, the purpose of this presentation is to lay the foundations of a proposed

project that will explore the perceptions of unmarried and married cohabiting mothers

about maternal reproductive health behaviors and the effect of these perceptions upon

neonatal health factors. This information will be instrumental in promoting appropriate

antenatal care practices for healthy pregnancies and neonatal health factors.

Agonistic Behaviors and Dominance Hierarchy in Pseudemys concinna

Hongyu Li*, Hayley Brantley*, Julia Skaggs*, Jodi Agee*, & KarenM. Davis
FacultyMentors: Dr. Gordon Burghardt &Dr. KarenM. Davis

Biology; Animal Science & Biological Sciences; Animal Science, Biological
Sciences & Food and Agricultural Business; Ecology and Evolutionary

Biology

Agonistic behaviors are important in establishing social hierarchy relationships within a

group. Toexamine factors involved indominancehierarchywithin apopulationof turtles,

we observed videos of dyadic agonistic interactions in four male River Cooters, Pseude-

mys concinna, from spring to fall in a large naturalistic mixed-species exhibit at the Ten-

nessee Aquarium in Chattanooga. Video recordings were made of interactions through

an underwater glass viewing area. Three of the males were residents in this exhibit with

a fourth introduced in the fall. This allowed for studying the effect of a new animal on

the social structure. An ethogram of the turtles’ agonistic behavior was developed, and

coded from the videos using theNoldusObserver XTprogram. Offensive behaviors such

as snaps and gapes were generally performed at the beginning of an interaction by the

turtle who eventually ‘won’ the dispute. At the end of an interaction, either both turtles

swam away (winner and loser undetermined), the loser retreated, or the loser became

still and retracted its limbs. Dominancewas determinedby the turtlewhowon the great-

est percentage of contests. Higher ranking turtles were usually more aggressive. They

were involved in, and initiated, more agonistic interactions than lower ranking turtles.

Introduction of a new largemale turtle caused an increase in overall number of agonistic

encounters, withmany interactions involving the new turtle, and resulted in the eventual
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displacement of the second ranking turtle by the newmale. Status between the highest

ranking resident male and the new male remained unresolved. This research indicates

that agonistic behaviors are best assessed underwater, are tightly related to dominance

hierarchy, and introductions of new members can have a big impact on dominance hier-

archy in turtles.

Biodiversity of Natural and Cultivated Plant Populations in Knoxville,
Tennessee, and Its Correlation to the Frequency of Powdery Mildew

Disease

Avanti Rangnekar
FacultyMentors: Lisa Cantwell & Dr. Susan Riechert

Public Health

The presence and transmission of pathogens affects ecosystem health negatively (Diaz

et al., 2001). Mounting evidence indicates that biodiversity loss frequently increases dis-

ease transmission. However areaswith naturally high biodiversitymay serve as a source

pool for newpathogens (Kessing et al., 2010). Powderymildew, one of themost common

types of fungal disease in plants can affect the majority of plants. We evaluated to see

whether or not there was a correlation between biodiversity and the frequency of pow-

derymildew. Additionally our study analyzed the effects of natural and cultivated treat-

ment groups, Ijams and a neighborhood in North Knoxville Tennessee respectively, on

biodiversity and the frequencyofpowderymildew. Genusandpresence/absenceofpow-

dery mildewwas evaluated in 220, 3-ft or taller plants within the two treatment groups.

The cultivated treatment site showed significantly greater biodiversity when compared

to the natural treatment site, however there was interestingly no significant effect of

treatment groupon the frequencyof powderymildew. Additionally, therewas anegative

correlation between biodiversity and powdery mildew frequency, however this correla-

tion was not significant. We found that biodiversity explained 5.02% of the variation in

the frequency of powderymildew andwas therefore an unreliable predictor of powdery

mildew frequency. Our results are supported by previous research that indicates that

biodiversity loss frequently increases disease transmission (Kessing et al., 2010). Our re-

sults warrant further studies.
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