


Welcome to the 
11th UNCW Spring Student Research and Creative Scholarship Showcase 

 
Sponsored by UNC Wilmington’s Center for the Support of Undergraduate Research and Fellowships (CSURF), 
the Honors College, Graduate School, Office of Undergraduate Studies, ETEAL, Academic Affairs, and Randall 
Library, the posters represent a variety of research areas in the arts, sciences, humanities, and professional 
areas, and there are examples from each of the Colleges and Schools.  We are pleased to present both 
graduate and undergraduate research, plus several examples of graduate and undergraduate students 
working together with a faculty mentor.   

          

Viewers will note special badges on select posters indicating that the authors are being recognized for special 
achievements. Among them are: competitive CSURF Undergraduate Fellowships, Summer and Spring 
Undergraduate Research and Creativity Awards receiving CSURF Travel Awards, or representing UNCW in the 
SNCURCS and CAA conferences. The Graduate School will be selecting the annual “Making a Difference” 
awards as well. Look for these badges on the posters:  

 

We are also highlighting research topics that have connections with the environment, global issues, health-
issues, and service learning/community outreach. 

 
 

Several undergraduate students will be recognized as UNCW Undergraduate Research Scholars and 
Distinguished Scholars because of their extended record of involvement in undergraduate research/creative 
scholarship on and off campus.    
 
Enjoy the showcase!  
 
Kate Bruce, Ph.D.  
Director, UNCW Honors College & CSURF 
Professor of Psychology 
 
 

Special thanks to:  
UNCW Graduate School- Dean 
Ron Vetter & Nancy Holland, 

Undergraduate Studies- Dean 
Paul Townend, Randall Library- 
Sarah Watstein, Christopher 
Rhodes, John Crawford-, Printing 
Services, ARAMark Catering, 
CSURF Graduate Assistants- 
Darryl Mott, Catie Nealley, & 

Kaitlyn Proctor, Honors Office 
Assistants, CSURF Faculty 
Advisory Board, and Honors 
College staff- Peggy Styes, 
Morgan Rilling, John Myers, and 
Jennifer Horan.

http://colonialacademicalliance.org/collaborative/undergraduate_research.html
http://www.sncurcs.org/
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Primary Author: Rachel Abele Undergraduate 
Department/School: Nursing 
Faculty Supervisor: Sarah Lawson 
Health-related 

NURSING STUDENTS' ATTITUDES AND WILLINGNESS TOWARDS TAKING CARE OF HIV AIDS PATIENTS 

Learning to care for a diverse population of patients is a part of the educational process in nursing 
school. This diverse population included patients diagnosed with HIV/AIDS. The purpose of this study is 
to discover nursing students' attitudes and willingness towards taking care of HIV/AIDS patients and to 
see if there a change in the stigma of HIV/AIDS since its discovery. First through fifth semester nursing 
students participated in a survey that assessed their attitudes about AIDS, attitudes about HIV Antibody 
testing, attitudes towards specific statements relating to caring for an HIV/AIDS patient, and their 
willingness to perform specific nursing tasks for a patient with HIV/AIDS. The data collected from this 
study can be used to further educate nursing students about HIV/AIDS and how to safely care for them. 
 
 
Primary Author: Kristen Adams Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Kevin Kiser 
Health-related 

EFFECTS OF MARINE MEDIA ON THE GROWTH OF ANTIBIOTIC PRODUCING SOIL BACTERIA IN 
MASONBORO SOUND 

The discovery of metabolites from marine resources has recently proven to be a new source for novel 
antibiotics used to treat bacterial infections. Marine ecosystems, such as Masonboro Sound, generate 
an evolutionary pressure on microorganisms that allows for differences metabolically and genetically 
from their terrestrial counterparts. Culturing Streptomyces on media similar to their natural 
environment (Marine agar 1622 or ISP-2 media) could result in more diverse isolates. In this study, soil 
samples were taken from Masonboro Sound, diluted with sterile H2O, and cultured on Marine 1622 and 
ISP-2 media. After culturing, isolates were tested for antibiotic producers by a TSB overlay inoculated 
with Staphylococcus epidermis. The marine media exhibited 3 zones of inhibition, and the ISP-2 media 
produced two zones of inhibition. Further testing includes a cross streak test against the ESKAPE  
pathogens, as well as Gram staining and 16S rRNA sequencing to identify the species of the antibiotic 
producers. 

 

Primary Author: Jessy Allen Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Thomas Lankford 
Environmental 

 
EFFECT OF SEDIMENT GRAIN SIZE ON THE DISTRIBUTION AND DENSITY OF THE COQUINA CLAM, 

DONAX VARIABILIS 
Donax variabilis is considered an important component of healthy sandy beach ecosystems along the 
southeastern U.S. coast. Beach nourishment activities in this region potentially threaten Donax 
populations by altering beach sediment characteristics and habitat suitability for this burrowing bivalve. 



At Wrightsville Beach, North Carolina, sediment is dredged from an adjacent inlet and added to the 
central part of the barrier island to offset erosion. Our study examined the effect of beach nourishment 
projects on sediment grain size and the density of Donax variabilis. Intertidal sediment and invertebrate 
samples were collected monthly from 3 nourished and 4 control stations along Wrightsville Beach. A 
grain size threshold of <250μm was used as an indicator of suitable sediment for Donax. The Spearman 
rank order correlation was used to test for significant correlations between the percentage of sediment 
<250μm and the density of D. variabilis. The highest densities of D. variabilis were seen at northern 
control sites where a majority of the sediment was <250μm. 

Primary Author: Alana Arnone Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Stephen Kinsey and Carolina Priester 
Environmental 
 

ANALYSIS OF LIPID CONTENT IN THE PECTORALIS MAJOR MUSCLE OF MIGRATORY ZONOTRICHIA 
LEUCOPHRYS GAMBBELII 

Migration is a widespread phenomenon common to a number of different species. In order to describe 
the underlying mechanisms of migration an experiment was conducted comparing the muscle cell 
ultrastructure of two species of White-crowned sparrow, the migratory Zonotrichia leucophrys gambelii. 
Pectoralis muscle cells from 26 Z.l. gambeliis were collected, fixed, stained, and sectioned. Micrographs 
of the muscle cells were stereologically counted for lipid, mitochondria, myofibril, or extracellular grind-
points. The counts for each micrograph were then analyzed by comparing the ratios of lipids per 
myofiber area, mitochondria per myofiber, and lipid per mitochondria. The means were compared by 
running ANOVA in JMP. The results show that sparrows have greater amounts of lipids in their pectoralis 
muscle before migration than they do after migration. This indicates that Z.l. gambelii relies on lipids 
stored within its muscle to power endurance flight. 

Primary Author: Thomas Bailey Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Arthur Frampton 
Health-related 

THE EFFECT OF NSAIDS ON EQUINE IMMUNE RESPONSE GENE EXPRESSION 

Equine herpes myeloencephalopathy (EHM) is the degradation of nervous tissue in horses upon equine 
herpesvirus-1 (EHV-1) infection, causing weakening of limbs, paralysis, ataxia, and death. Targeted 
treatments for EHM have not been developed and the current strategy employed by veterinarians is to 
reduce EHM associated inflammation with various drugs. Non-steroidal anti-inflammatory drugs 
(NSAIDs) are regularly prescribed to horses suffering from EHM but the effect these drugs have on 
immune response genes in horses is theoretical. Previous research in the lab has indicated that 
expression of pro-inflammatory cytokines CXCL9, CXCL10, and CXCL11 increases significantly upon EHV-1 
infection, which may be reduced by the NSAIDs. The purpose of this project is to further investigate the 
effect of NSAIDs on CXCL9-11 expression. Next, the effects of the NSAID ketoprofen on 84 equine 
immune response genes will be analyzed. This will demonstrate if NSAIDs are capable of reducing the 
expression of inflammatory genes potentially associated with EHM or if new drugs are needed to treat 
EHM. 

 



Primary Author: Emily Barnett Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Joseph Covi 
Environmental 

EFFECT OF DISPERSED OIL ON THE DEVELOPMENT OF POST-DIAPAUSE EMBRYOS FOR BRINE SHRIMP, 
ARTEMIA FRANCISCANA 

Much of the crude oil released into the Gulf of Mexico during the Deepwater Horizon oil spill dissipated 
into the water column and eventually reached coastline and estuarine environments. Little published 
research characterizes the effects of oil on development of post-diapause zooplankton embryos. The 
objective of this study was to test the effect of oil on early zooplankton development at ecologically 
relevant concentrations (6-73 mg oil/L seawater). Artemia franciscana was used as a model zooplankton 
species, because estuarine zooplankton embryos were not available in quantities required for such a 
study. Three treatment scenarios were simulated: 1. exposure during dormancy, 2. exposure during 
early development, and 3. exposure during both dormancy and post-diapause development. Oil 
pretreatment during simulated dormancy mildly delays emergence and hatching of A. franciscana. The 
presence of oil during early development has less effect on emergence and hatching than the presence 
of oil during simulated dormancy. 

 

Primary Author: Alysia Barrier Undergraduate 
Co-authors: Austin McDonald and Alie Endres 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Yaw Chang 
Health-related 

ONCOGENESIS 

We investigated several mathematical models used to study various aspects of cancer growth at 
different stages of oncogenesis. In particular, we describe how support vector machine (SVM) classifier 
algorithms from machine learning facilitate cancer diagosis, how exponential equation models help 
predict the progression of cancer after diagnosis, and how systems of ordinary differential equations 
inform analysis of interactions between drug treatment and tumor cell growth. 

 
Primary Author: Alisha Beaudoin Undergraduate 
Co-authors: Alisha Beaudoin, Kathryn Avery and Karly Ulfsax 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Wei Feng 
Environmental  

MATHEMATICAL MODELING IN ATMOSPHERIC SCIENCES 

Tropical storm systems are of major importance to study, affecting coastlines and coastal cities 
worldwide. Over the years, storm-prediction accuracy and atmospheric sciences have come a long way. 
A huge factor responsible for improving storm predictions, regarding a storm's landfall location and 
strength, is the study of differential equations and wind-pattern models. Before differential equations 
became a popular area of study, it was known that storms in the northern hemisphere spun clockwise 
and storms in the southern hemisphere spun counterclockwise. This is called the Coriolis Effect. 
However, this was concluded from computer models. In bringing differential equations into the mix, 



atmospheric scientists are provided with the tools to prove certain weather phenomena, such as the 
one above, mathematically. 

 

Primary Author: Jason Bleau Undergraduate 
Department/School: Biology and Marine Biology      SURCA 
Faculty Supervisor: Joseph Covi 
Environmental 
 

EFFECTS OF ROTENONE ON POST-DIAPAUSE DEVELOPMENT IN THE ANTARCTIC COPEPOD,  
BOECKELLA POPPEI 

 
Freshwater ecosystems in the southern hemisphere are under increasing pressure from anthropogenic 
influence.  Pesticides, PCB's and other organic toxicants are on the rise in air, snow, water, sediment, 
and the food web.  Embryos of the copepod, Boeckella poppei, live in a dormant state in Antarctic lake 
sediment for up to 196 years, while adults survive in the water column for one austral summer (2-4 
months).  A critical investigative approach was used to assess the susceptibility of B. poppei to chemical 
challenge. Boeckella poppei embryos were isolated from sediment native to lakes on King George Island, 
Antarctica. Hatching rates decrease relative to controls when embryos are incubated in the presence of 
rotenone; this effect is not as severe as that observed for dechorionated A. franciscana. These data 
suggest that rotenone penetrates the cuticle of the copepod, and blocks post-diapause development in 
some embryos. It is unclear if constant light exposure breaks rotenone down or if the embryos are able 
to develop under chemical anoxia. 

 

Primary Author: Sydney Bohn Undergraduate 
Co-author: Evan Hill 
Department/School: Geography and Geology 
Faculty Supervisor: Narcisa Pricope 
Environmental 
 

SEA LEVEL RISE HAZARD ASSESSMENT FOR WILMINGTON, NORTH CAROLINA 

Global climate change is becoming an increasingly prominent issue in the foreseeable future as 
atmospheric CO2 levels rise due largely to anthropogenic activity. One of the main impacts on coastal 
communities is sea level rise (SLR). A thorough understanding of the issue and advance planning are 
necessary steps in community adaptation to climate change. The ultimate goal of this project is to use 
GIS to provide the residents and government of New Hanover County a map of areas that could become 
permanently or temporarily inundated by sea level rise, storm surge, or flooding. A hazard vulnerability 
assessment was done on public services, transportation systems, lifeline systems, and high risk facilities 
to identify possible weakness in the future. All data developed under this project will be made available 
to the city in most effective data sharing ways. 

 

 

 



Primary Author: Whitney Bond Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Ryan Rhodes 
Health-related 

IDENTIFICATION OF GENES INVOLVED IN THE REGULATION OF GLIDING MOTILITY IN 
FLAVOBACTERIUM JOHNSONIAE 

Flavobacterium johnsoniae cells glide over a variety of solid surfaces including glass and agar. While the 
mechanism of gliding motility has been extensively studied, little is known about how the system is 
regulated. Observation of spreading colonies on agar plates suggests that gliding may be regulated by 
nutrient availability, as cells readily spread on the nutrient deficient medium PY2, but fail to spread on 
the nutrient rich medium CYE. We hypothesized that interruption of genes important for regulating 
motility would result in spreading colonies on the nutrient rich medium. To test this, random 
mutagenesis was conducted using a mariner transposon. The plasmids pHimarEm1 and pHimarEm2 
were transferred to F. johnsoniae cells, and three mutants showed altered spreading on both PY2 and 
CYE. Sites of transposition were determined and the interrupted genes included:  fjoh_1234 that 
encodes NADH dehydrogenase subunit M, fjoh_1262 that encodes a putative alpha, alpha-trehalase 
enzyme, and fjoh_1623 that encodes a putative metallophosphoesterase. 

 
Primary Author: Kyle Bowman Graduate 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Mark Lammers 
 

NUMERICAL METHODS AND THE FINITE BALIAN-LOW CONJECTURE 

Largely emanating from the work of Joseph Fourier, it is well known that signals can be decomposed 
into pure tone components. That is, any signal can be represented as a sum of waves with constant 
frequency. Profound in itself, this theory fails to address signals that have components that change in 
time. For instance, this method fails to accurately convey music due to the necessity of playing different 
notes at different times. To address this Gabor Systems have been utilized as alternative 'building blocks' 
to replace pure tones. Unfortunately, these building blocks suffer fundamental limitations as espoused 
by the Balian Low Theorem. Though signals themselves are inherently continuous, all practical computer 
analysis is done in a finite setting. Thus, we seek to expand notions of the Balian-Low theorem from the 
continuous realm to the finite setting. 

 
 
Primary Author: Christain Braden Undergraduate 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Wei Feng 
 

DETERMINING LOW PASS FILTER QUALITIES OF AN RLC CIRCUIT THROUGH ANALYSIS  
OF ITS DIFFERENTIAL EQUATION 

 
The purpose of this project is to determine a relationship between the characteristic equation (damping 
ratio) of an RLC circuit and the filtering of low pass frequencies through such circuit through differential 
equations. By analyzing the general set-up of the circuit, its values in each component and the order of 



the system we can define, elementarily, what is needed for the circuit to be a low pass filter. First we 
need to know that a low pass filter is a circuit that only allows certain low frequencies to pass through a 
circuit. It consists of a resistor, capacitor and inductor. Second we need to define how a circuit can be 
represented as a mathematical model through differential equations. While a low pass filter can be 
represented in a multitude of orders of differential equations we decided the necessity of a second 
order system to be used as a general formula and relationship for all low pass filters. Through analyzing 
the RLC circuit in different configurations, and consistent vs. realistic values we can understand how 
differential equations can evaluate a desired circuit for a low pass filter. 

 
Primary Author: Devin Brady Undergraduate 
Department/School: Economics and Finance 
Faculty Supervisor: Adam Jones 
CSURF travel award 
 

A COMPARISON OF NORTH CAROLINA'S FILM INCENTIVE PROGRAM TO ALTERNATIVE  
USES OF STATE DOLLARS 

 
This paper examines the State of North Carolina's film production tax incentive program and compares it 
to three alternative uses of the incentive funds. Input-output analysis is used to compare the economic 
impacts of spending incentive dollars on four different industries: film productions, Continental Tire, an 
Apple data center, and Quintiles Transnational's headquarters. The film industry is found to have a 
$10.30 impact on output in North Carolina for each dollar of incentive spent. This impact is larger than 
the per dollar return on the Apple data center but considerably smaller than the return on Quintiles and 
dwarfed by the return, per-dollar of incentive, on Continental Tire. However, this study does not 
examine sub-state, regional effects of these industries. For instance, film productions are 
disproportionately beneficial to the Wilmington region. Replacing one tax credit with another may have 
distributional impacts within the study area of North Carolina and further research is warranted. 

 
 
Primary Author: Kristi Brown        Undergraduate 
Co-authors: Tiffany Yang and Lisa Litwak 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Thomas Lankford  
Environmental 

 
EXAMINATION OF THE REPRODUCTIVE BIOLOGY OF SPINY DOGFISH (SQUALUS ACANTHIAS) IN 

COASTAL NORTH CAROLINA WATERS 
 

Controversy arises within commercial fisheries along the eastern United States due to set total catch 
limits of Squalus acanthias. Federal permits on the fishery allocate the quota for participating coastal 
states, assuming the existence of one dogfish population. Northern states have the advantage in a 
successful fishing season due to their southward winter migration. It has been proposed that multiple 
populations of dogfish reside within the western Atlantic waters. In order to investigate this claim, the 
reproductive biology of Spiny dogfish was examined within coastal North Carolina waters during winter 
2016. Embryonic sex ratios, female age at maturity, and average number of embryos was calculated and 



compared with published reproductive data for individuals residing in western Atlantic waters. Findings 
suggest no significant difference (P > 0.05) between litter sizes of dogfish within the two regions. 
Reproductive analyses of the two regions will prompt discussion on fisheries management for the 
future.  

 
 
Primary Author: Tyler Brown Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Kevin Kiser 
Health-related 

IDENTIFYING ANTIBIOTIC PRODUCING BACTERIA IN NEW HANOVER LANDFILL SOIL SAMPLES 

Antibiotics are naturally occurring compounds that are produced by certain types of microorganisms 
such as fungi or bacteria. The chemical agent, whether it be antibacterial or antifungal in nature, that 
they produce to fight off other species with which they compete for nutrients can also be analyzed and 
reproduced for human use in preventing the start or spread of pathogenic infections. Soil samples were 
gathered from the New Hanover Landfill because higher abundances of microorganisms living in an area 
that are fighting for the same nutrients lead to an evolutionary pressure to develop a chemical defense 
against the others in order to increase their fitness. Any bacterium found in the soil sample that exhibits 
antibiotic activity is isolated and tested against the ESKAPE pathogens. Once significant inhibition of the 
ESKAPE pathogens has been observed, the isolated strain undergoes chemical analysis to further 
understand what compound it is releasing, the mechanism under which it inhibits microbial growth, and 
if/how it can be utilized for bacterial infections in humans. 

 
 
Primary Author: Mary Bullock Undergraduate 
Co-author: Lauren Schaefer 
Department/School: Psychology 
Faculty Supervisor: Kate Nooner 
Health-related 

ALCOHOL USE AND PTSD SYMPTOMS IN A COLLEGE SAMPLE 

Post-Traumatic Stress Disorder (PTSD) is an anxiety disorder that may develop after an individual 
experiences a traumatic event. Alcohol misuse is typically positively correlated with PTSD (Kessler, 
Sonnega, Bromet, Hughes, & Nelson, 1995). Alcohol consumption may be used as a coping mechanism 
from PTSD symptoms (Brady, Back, & Coffey, 2004). The current study investigated the relationship 
between alcohol use disorder and PTSD in 63 college students who completed PTSD and alcohol use 
surveys. A Pearson's correlation coefficient found a positive relationship between alcohol use disorder 
and PTSD [r= .287, n= 62, p= .024]. The results of this study further support the association between 
alcohol use disorder and PTSD. 

 
 
 
 



 
Primary Author: Rachel Cancel Undergraduate 
Co-author: Harrison Wooten 
Department/School: Chemistry and Biochemistry 
Faculty Supervisor: Ying Wang 
Health-related 

MOLECULAR BASIS AND MEDICINAL REMEDIES OF HEREDITARY CATARACTS 

Cataracts are caused by aggregation and crystallization of protein molecules in the eye lens. Some 
steroids, such as lanosterol can dissolve the protein aggregates, and thereby reverse cataract formation. 
On other hand, other steroids, e.g. betamethasone, are known to cause cataracts. The molecular 
mechanisms by which these steroids either reverse or cause cataracts are unknown. In this project, we 
study how particular steroids interact with eye-lens proteins and affect protein aggregation and 
crystallization. In this poster, we present preparation and characterization of a lipid vesicle used for 
delivery of water-insoluble steroids in aqueous solutions. Using this vesicle, we will study how lanosterol 
alters the inter-protein interaction and reverse protein aggregation. 

 
Primary Author: Phillip Casamento Undergraduate 
Department/School: Chemistry 
Faculty Supervisor: Wei Feng 
Environmental 
 

THEORETICAL MODEL OF THE CHANGING VOLUME OF THE COLORADO RIVER 

The Colorado River Basin area accounts for a large percentage of all agriculture in the entire United 
States. However demand and supply are out of balance as more people populate the area, coupled with 
drought and gross amounts of exportation of the river water or consumed from water thirsty crops. In 
recent times the Colorado River no longer reaches the Gulf of California and the aim of this model is to 
determine roughly how long it can be expected for the river to last before it is nothing more than a 
muddy trickle if the trend continues without changes in efficiency of the per capita or agricultural 
consumption or a decrease in the amount of water exported yearly. 

 

Primary Author: Nicole Cates Graduate 
Department/School: Psychology 
Faculty Supervisor: Sally MacKain 
 

CLIENT ENGAGEMENT IN SPECIALTY COURT: THE INFLUENCE OF THERAPEUTIC JURISPRUDENCE AND 
PERSONAL GOAL ORIENTATION 

Mental health and drug treatment courts have become a viable alternative to traditional court systems 
by placing offenders with mental health disorders and substance use problems in treatment as opposed 
to prison. These treatment courts are 'voluntary' but require the participant to attend community based 
treatment and regular court meetings, remain abstinent, and seek employment. While these treatment 
court goals are mandated for all participants, the current study examines whether an additional 
individualized personal goals intervention may enhance participant outcomes. Therapeutic 
jurisprudence is the underlying principle of treatment courts and encompasses three principles including 



knowledge, perceived procedural justice, and perceived voluntariness. These constructs are being 
analyzed for participants in control and intervention conditions at intake and again at a three-month 
follow up to assess the possible additive impact of a focus on personal, value-driven goals. Results may 
inform changes in court practices and therapeutic interventions that target mental health, substance 
use, and offending behavior. 

 
 
Primary Author: Alexandra Combs        Graduate  
Department/School: World Languages and Cultures  
Faculty Supervisor: Michael Gordon  
International/Global  
 

THE HEROINES OF THE QUIXOTE WHO CHALLENGE NARRATIVE STRUCTURES  

In the Quixote, there are interspersed stories of digression that intertwine with the main action in order 
to dignify the following principle: disrupt 16th to 17th century Spanish narrative and societal norms to 
create a space where matters of gender morality and authority are negotiated. This study analyzes the 
role that women play in their romantic relationships with male figures in the first part of Miguel de 
Cervantes' Quixote. The women in Quixote exemplify a modern narrative approach due to the inversion 
of masculine and feminine power. The female characters demonstrate strong rhetoric and dignity that 
foster the appropriate armor to resist overbearing masculinity. They dispute the concept of marriage 
and overcome societal limitations that demand adherence to patriarchal or cultural norms. 

 
 
Primary Author: Brandi Coyle Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Ryan Rhodes 
 
TAGGING OF A PUTATIVE OUTER SURFACE PROTEIN TO DETERMINE EXPRESSION AND LOCALIZATION 

IN FLAVOBACTERIUM JOHNSONIAE 

Flavobacterium johnsoniae is a well-studied organism known for its ability to crawl across surfaces in a 
process known as gliding motility. This form of motility requires the Type IX secretion system (T9SS) 
which transports proteins with a specific C-terminal domain (CTD) across the outer membrane. Previous 
work identified two outer surface proteins (SprB and RemA) with this secretion signal that are involved 
in gliding motility. Sequence analysis of another putative outer surface protein (encoded by fjoh_4538) 
revealed a similar CTD suggesting that this protein may also be secreted by the T9SS. We hypothesized 
that Fjoh_4538 is exposed on the cell surface and is involved in gliding motility. To study the expression 
and localization of this protein an allelic exchange system was used to insert a myc-tag within the coding 
region of the gene. Primers with engineered myc-tag sequences were used in PCR reactions to amplify 
~2 kbp sequences flanking the insertion site. These PCR fragments were cloned into the suicide vector 
pRR51 to generate insertion constructs pRR121.1 and pRR121.3. Restriction digest and DNA sequencing 
were used to characterize the plasmids, and each were transferred to F. johnsoniae cells by tri-parental 
conjugation to generate strains that can be evaluated for expression and localization. 

 



Primary Author: Chelsea Crocker Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Stephanie Kamel 
Environmental 
CSURF travel award 
 

GENE FLOW AND POPULATION CONNECTIVITY ACROSS A NETWORK OF MARINE RESERVES IN THE 
EASTERN OYSTER, CRASSOSTREA VIRGINICA 

Knowledge of population connectivity is essential for understanding the dynamics of marine 
metapopulations. Metapopulation persistence is affected by both the retention of locally produced 
larvae and by larval immigration from other areas. The eastern oyster (Crassostrea virginica) provides 
ecosystem services and is an important commercial food source. The decline of this species has 
prompted efforts to enhance oyster settlement. Here we genotyped 500 individuals at 22 microsatellite 
loci to characterize spatial genetic structure and kinship across ten populations in a network of marine 
reserves in Pamlico Sound, North Carolina. We found significant connectivity and very weak population 
differentiation, which contrasts with recent biophysical studies which concluded that overall 
connectivity was low in this system. However, we also found significant levels of kin structure within 
several populations. Understanding these population dynamics is key to determining the optimal 
spacing between populations within marine reserves to ensure they function as a self-sustaining 
network. 

Primary Author: Lauren Cummings Undergraduate 
Department/School: Early Childhood, Elementary, Middle, Literacy, and Special Education 
Faculty Supervisor: Doris Swafford 
 

EXAMINING SCHOOL LITERARY COLLECTIONS: THE STATUS OF BOOKS THAT REPRESENT DIVERSITY 

This research examines the library collections at two elementary schools in New Hanover County. The 
libraries were analyzed to determine the prevalence of books with African American authors, illustrators 
and main characters. The basis of the analysis came from a list of authors and illustrators generated 
from winners and honorees of the Coretta Scott King Award and the Steptoe New Author Award 
winners. Librarians from the selected schools were interviewed to determine how they select titles for 
their library collections. The importance of providing children access to books that provide mirrors and 
windows into lives of children of color is an important issue within the field of children's literature and 
children's book publishing. 

Primary Author: Danielle D'Angelo Undergraduate 
Co-authors: Camry L. Wagner and Kristen T. Jernigan 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Kevin Kiser 
Health-related 
CSURF travel award 
 

ISOLATION, CHARACTERIZATION AND ANTIBIOTIC SUSCEPTIBILITY OF STAPHYLOCOCCUS SPECIES ON 
SURFACES IN A UNIVERSITY WEIGHTLIFTING FACILITY 

Staph infections can be easily spread in public places where people are constantly interacting and there 
can be extensive skin-to-fomite contact, such as in workout facilities. Benches and weights are potential 



vehicles for the spread of pathogenic species of Staphylococcus between the hundreds of student 
athletes sharing a weightlifting training facility. Normal flora Staphylococci may also be a threat by 
carrying antibiotic-resistant genes that can be transmitted to pathogenic species. Rubber and metal 
surfaces in the UNCW Hanover Hall weightlifting facility, further subdivided into smooth and rough 
textures, were sampled on three different occasions throughout the Fall 2013 semester to identify 
various Staphylococcus species present. Salt-enriched cultures were spot-transferred to ChromAgar™ 
plates to differentiate between S. aureus and other species. Different methods were utilized and 
evaluated for efficiency on identifying Staphylococcus species, consisting of the 16S-23S rDNA 
intergenic-spacer PCR analysis, RapID™ Staph Plus system and genus-specific DNA sequencing of 16S 
rRNA. Isolates of each Staphylococcus species were tested for antibiotic susceptibility by disk diffusion. 
Effectiveness of an assortment of antibiotics against the isolates, such as penicillin, tetracycline, and 
cefoxitin, were tested. Part of the disk diffusion test included the D test using clindamycin and 
erythromycin that examined inducible-clindamycin resistance, but only a few isolates revealed it. Of the 
many Staphylococcus species obtained and identified from the training facility, they appeared on all 
types of surfaces swabbed with little variation and accumulated during the month the gym was utilized 
most. S. saprophyticus was amongst the most prominent species. Results of the antibiotic susceptibility 
tests showed resistance to the antibiotics, with most resistance toward azithromycin, erythromycin and 
clindamycin. Proper and frequent sanitation of all surfaces throughout the facility and maintained 
personal hygiene can assist in preventing accumulation of Staphylococcus bacteria, resistance and 
infections spread between athletes. 

 
Primary Author: Ryan Davis Undergraduate 
Co-authors: John Jameson, Anna Artale and Jeremy Butcher 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Ryan Rhodes 
Health-related 

PRESENCE OF BORRELIA BURGDORFERI IN TICK POPULATIONS OF SOUTHEASTERN NORTH CAROLINA 

Borrelia burgdorferi is the causative agent of Lyme disease, and alternates between a tick vector and 
mammalian host. The disease is prevalent in the Northeast and upper Midwest, and appears to be on 
the rise in the Southeast. The purpose of this study was to evaluate the presence of B. burgdorferi in 
local tick populations in southeastern North Carolina. Eight hundred and sixty four ticks were collected 
from six deer that were harvested in Brunswick, New Hanover, Pender, Duplin, Bladen and Columbus 
Counties in the fall of 2014. Ticks were catalogued and stored at -20°C prior to homogenization and DNA 
extraction. Following extraction, DNA quality was evaluated by gel electrophoresis and the 
concentration was measured by spectrophotometry. Primers targeting the B. burgdorferi recA gene 
were used to determine the presence of this spirochete in the tick samples by PCR. The recA gene 
encodes a protein that plays a role in DNA recombination, and is conserved among B. burgdorferi 
strains. Of the 233 samples tested, 21.3% collected in Columbus County were positive (23/108), 20% 
collected in New Hanover County were positive (8/40), and 34.1% collected in Brunswick County were 
positive (29/85). Additional samples are currently being processed. 
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SOCIAL NETWORKS, FED EXPERIENCE, AND THE ACCURACY OF ECONOMIC FORECASTERS 

Extant literature shows that the forecasts of individuals who work at the Federal Reserve forecasts are 
more accurate than private commercial forecasts due to an informational advantage of being at the Fed 
(Cho and Hersch, 1998; Romer and Romer, 2000). In this paper we examine the accuracy of forecasters 
who have worked at the Federal Reserve and investigate whether or not their advantage dissipates over 
time once they have left the Fed. To conduct our analysis, we use the Wall Street Journal survey of 
economic forecasters. Using a model that controls for education, experience, and length of forecast we 
find our results suggest that forecasters with Federal Reserve experience have more error in their 
forecasts. Additionally our results suggest that these forecasts contain more error the longer the 
forecaster is away from the Federal Reserve which is consistent with the informational advantage 
dissipating over time. 

Primary Author: Mark Decatur Undergraduate 
Co-Authors: Gabrielle Fuller and Rachel Taylor 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Michael Freeze 
 

PARADOXES OF INFINITE SEQUENCE AND SERIES 

The purpose of this research is to provide a more thorough and cohesive understanding of principles 
surrounding and governing mathematical progressions, presented in this case as either a sequence or a 
series, in particular those of the infinite variety. We will focus on the use of infinite series and infinite 
sequences to explore mathematical ideals such as theorems of convergence, divergence, and paradoxes 
that arise such as: the geometric paradox related to Curry's paradox, the pseudo-paradox of divergence, 
Gabriel's horn, and finally a paradox of probability. By exploring the resolutions to these paradoxes we 
strive to address issues of finding values for convergent series and assigning values to those that do not.  
We hope to gain a more in-depth knowledge of common properties and uses for sequences and series 
through these exploration. 
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MUSCLE FIBER STRUCTURE OF BASKING SHARKS (CETORHINUS MAXIMUS) 

Basking sharks (Cetorhinus maximus) can reach sizes up to 10 m, are planktivorous, and are generally 
slow swimmers but can generate enough speed to breach fully out of the water. My goal was to 
determine whether basking shark muscle is similar to that of other sharks and fishes. Data from samples 
collected from a single adult male basking shark suggest that the muscle cells are large, as they ranged 
in diameter from 185 μm to 341 μm (mean ~249 μm2 ± 13.1 [SD]) in white muscle, and 66 μm and 123 
μm (mean ~91 μm2 ± 4.0 [SD]) in red muscle. In red fibers, nuclei showed a subsarcolemmal 
distribution. Nuclei of white muscle fibers were predominantly intermyofibrillar and did not exhibit 



organized arrangement. These data suggest that basking shark muscle cells might be larger than those 
of smaller shark species, and indicate that furmadisther research on additional specimens is warranted. 
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PUNISHING EFFECTS OF WORK SIGNALS ON BEHAVIOR 

In this study, we examined the effects of work signals that might be aversive and punish other ongoing 
behavior. Six homer racing pigeons were trained to peck a response key. In the presence of a specific 
color (red or green), the pigeons completed a fixed-ratio (FR), in which the key was pecked a set number 
of times in order to receive the food reinforcer. In the presence of a white key, the first peck after an 
average of 2 min was reinforced; this is the variable interval (VI) component. These two schedules 
alternated 12 times throughout the session until responding was stable. During the punishment phase, 
pecks during the VI component produced a brief (0.3 s) flash of the FR-correlated light. Across phases, 
the FR was increased. We found that the FR-correlated light punished VI response rates, suggesting that 
work signals (e.g., prompts) may be aversive. 
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AN IN SITU STUDY OF SEASONAL DISSOLVED ORGANIC CARBON AND NUTRIENT FLUXES FROM A 
SPARTINA ALTERNIFLORA SALT MARSH IN NORTH CAROLINA 

Salt marshes are among the most productive and biogeochemically active ecosystems on Earth. While 
they are known sources of dissolved organic carbon (DOC) and nutrient (as nitrogen, N, and phosphorus, 
P) export to the coastal ocean via tidal processes, it has not been well quantified experimentally. The 
purpose of this study was to quantify seasonal DOC, N, and P from a fringing salt marsh. The experiment 
was conducted using in situ benthic microcosm chambers in which seawater samples were collected 
during an ebbing tide over 4.5 hours. Water samples were analyzed for DOC and nutrient concentrations 
over time, and fluxes from vegetated and non-vegetated marsh sediments were calculated. Results 
showed that there were no significant differences in fluxes between vegetated and non-vegetated 
sediments within the same season. However, sediments were a source of DOC and dissolved inorganic N 
and P in July compared to a significant sink in December. These data suggest that the remineralization of 
organic matter occurs more strongly in the winter with a more active microbial loop. This data provides 
insight as to how environmental variability may affect coastal biogeochemical cycles. 
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INVESTIGATIONS INTO NITROGEN SOURCE AND ELECTRON TRANSPORT ACROSS THE PLASMA 
MEMBRANE OF MARINE DIATOMS 

Trans-plasma membrane electron transport is a cellular mechanism utilized by all forms of life. Although 
its specific function is currently unknown, marine diatoms have a relatively high capacity for this redox 
system (Davey et al. 2003). Nitrogen assimilation pathways play an important role in maintaining redox 
homeostasis within these single-celled photoautotrophs (Rosenwasser et al. 2014). We hypothesized 
that culturing diatoms on varying nitrogen sources would result in differential rates of electron transport 
across the plasma membrane. We quantified electron transport in three species using a 
spectrophotometric assay to measure the extracellular reduction of ferricyanide to ferrocyanide. Per cell 
reduction rates did not differ between cells cultured in ammonium versus nitrate for the two smallest 
species. However, the rate of ferricyanide reduction was significantly greater in ammonium-grown cells 
for the largest species, Thalassiosira weissflogii. This study warrants future research into the mechanistic 
attributes of plasma membrane redox systems of marine diatoms. 
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IMPROVEMENT IN HEADACHES AND SLEEP DISTURBANCES UPON SWITCHING  
FROM TOBACCO TO ELECTRONIC CIGARETTES 

 
It is known that chronic headaches and sleep disturbances are common symptoms of cigarette smoking, 
occurring in 46% and 10.6% of smokers, respectively. It is unknown whether use of electronic cigarettes 
nicotine delivery devices carries the same risk for these debilitating symptoms. We performed a cross-
sectional study in a cohort of former smokers, who now use electronic cigarettes exclusively. In our 
study population, 27.2% of participants acknowledged having experienced headaches and 12.5% sleep 
disturbances as a result of their nicotine consumption. Of these participants, 92.5% experienced 
improvement in their headaches and 89.5% improvements in their sleep disturbances. Approximately 
5% of participants reported persistent worsening of their headaches or sleep disturbances. It is 
therefore possible that components in tobacco cigarettes, other than nicotine, elicit these neurological 
symptoms. Physicians should take this into account when counseling their smoking patients with 
tobacco-related headaches or sleep disturbances on the potential benefits of electronic cigarette use. 
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EVALUATING FIRST-YEAR STUDENTS' UNDERSTANDING OF MEDICATION LABELS 

This research was first conceived due to the responsibility students gain towards Health-related 
decisions once they go away to college. The purpose of this research is to assess the students' ability to 
interpret medication labels, improve students' understanding of medication labels, educate students to 
gain better understanding of medication labels, and help students become more responsible for their 
own health. This study involved first-year college students attending their first-year seminar classes at 
UNC-Wilmington. It was conducted with a pretest, intervention which highlighted the use of over-the-
counter and prescription medications, and a posttest. While the pretest and posttest showed no 
significant differences, students showed difficulty in understanding numeracy health literacy questions 
such as calculating safe parameters with dosing. 
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IN THEIR CUPS?: BACKGROUND LIPIDS IN SHELL AS A BASIS FOR ANALYZING SHELL CUP RESIDUES 

The feasibility of organic residue analysis on shell material has largely remained unstudied, making this 
the first research of its kind. Lipids in a variety of large shells were extracted using both destructive and 
non-destructive techniques and analyzed using Gas Chromatography-Mass Spectrometry. In pottery 
residue analysis, lipids found in extracted residues can be assumed to derive from human usage because 
natural geolipids are removed from the clay during firing. Shell cups, which were used by Native 
Americans during ceremonial settings to consume Black Drink, an emetic tea, do not undergo firing at 
high enough temperatures to result in lipid removal. As a result, it is important to understand the 
natural lipids present in large shells before attempting organic residue analysis of shell cups. Such 
analysis will permit a better understanding of the possibilities for residue extraction from shell cups in 
archaeological context, thus opening up a new artifact class to organic residue analysis. 
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MODIFICATION OF A FLAVOBACTERIUM JOHNSONIAE SUICIDE VECTOR FOR RAPID SCREENING  
IN AN ALLELIC EXCHANGE SYSTEM 

 
The Gram-negative bacterium Flavobacterium johnsoniae exhibits rapid gliding motility over solid 
surfaces. Genetic manipulation, including allelic exchange, has been important in identifying and 
characterizing genes involved in motility. The cloning steps required for allelic exchange include 
amplifying the regions upstream and downstream of the site of interest and sequentially cloning these 



regions into pRR51. Following each cloning step a colony PCR must be performed to confirm insertion of 
the PCR fragment, a time-consuming process that would benefit from an alternative approach. With 
blue-white screening, identifying colonies carrying recombinant plasmids is relatively easy as colonies 
carrying plasmids with inserts that interrupt the lacZα gene exhibit a white hue as opposed to a blue 
colony color indicative of no insert. pRR51 was modified for blue-white screening through restriction 
digest removal of its multiple cloning site (MCS) and insertion of a pUC18 lacZα gene and associated 
MCS to generate pSEE03. Colonies carrying pSEE03 were blue when plated on a medium containing 
ampicillin and X-gal, indicating successful insertion of the pUC18 lacZα gene into the modified pRR51. 
Additionally, pSEE03 was isolated and confirmed by restriction digest and DNA sequencing. This 
modified vector increases the number of restriction sites in the MCS, and with cross-over PCR reduces 
the number of sub-cloning steps required to generate a plasmid for allelic exchange. 
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COMPARATIVE EXAMINATION OF GLUCOSE TRANSPORTERS IN ADIPOSE TISSUES OF THE BOTTLENOSE 

DOLPHIN, TURSIOPS TRUNCATUS: EFFECTS OF TISSUE TYPE AND DEVELOPMENTAL STAGE 

Marine mammals all share one type of adipose tissue known as blubber, which surrounds the body and 
helps with thermoregulation, energy storage and buoyancy. Odontocetes that echolocate have another 
type of specialized lipid known as acoustic lipid, which can be found in a cranial depot known as the 
melon, and mandibular fats surrounding the jaw. Previous studies have found that these tissues play an 
important role in the transmission of sound for echolocation and hearing. For this study, melon and 
blubber tissue were removed from frozen Tursiops truncates (the common bottlenose dolphin) 
specimen and analyzed by Western Blotting to detect glucose transporter 4. Data collected to date, 
show detectable Glut4 in some sections of the melon, which may indicate metabolic activity in a tissue 
previously thought to be metabolically inert. Variation across the melon poses more questions about the 
tissues' heterogeneity and a potential in metabolic activity across the tissue. 
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DELINEATION OF POTENTIAL GROUNDWATER RECHARGE LOCATIONS USING REMOTE SENSING AND 
GIS TECHNIQUES IN THE NORTHERN UNITED ARAB EMIRATES 

Intense urbanization of the United Arab Emirates (UAE) in conjunction with desertification and the 
aridity of the climate have increased the need for freshwater resources and brought forth the growing 
issue of water scarcity. Historically groundwater provided the main freshwater source for the country; 
however, recent growth has led to the use of desalination plants to provide the country with an 
additional source of freshwater. Through the use of GIS and Remote Sensing techniques potential 
groundwater recharge locations were delineated and the frequency of their appearance were 
determined through the use of land-surface temperature data. High frequency areas covering 



153.66km2 and appearing on average four days after rainfall events have resulted in the indication of 
near-surface water accumulation. The confirmation of one anomaly in Dubai and the discovery of a 
possible second location in Abu Dhabi indicate the use of this geospatial approach, as a method to 
increase freshwater access. 
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ON THE THEORY OF GRAVITATIONAL WAVES 

Albert Einstein's general theory of relativity predicted the existence of gravitational waves 100 years 
ago. On September 14, 2015, the first detection was made by the Laser Interferometer Gravitational-
Wave Observatory (LIGO). Two black holes, each about 30 times the mass of the sun, violently collided 
to produce measurable disturbances to space and time that propagated through the universe, and 
eventually into LIGO's detectors. This historic achievement in experimental physics has opened a new 
window onto the universe, paving the way for future gravitational wave astronomers. This project is a 
mathematical review of the theory of gravitational waves starting from the linearized Einstein 
equations. We additionally discuss the recent gravitational wave detection by LIGO and their use of 
numerical relativity to match their data with simulations of black hole binaries. 
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USING MONETARY PRIZE BOWL DRAWS TO INCREASE PHYSICAL ACTIVITY IN ADULTS 

Most adults in the United States do not walk 10,000 steps a day, the amount recommended by CDC's 
physical activity guidelines. Contingency Management interventions have previously improved daily step 
count, with varying success amongst adults. This study aimed to increase the stepcounts of underactive 
individuals. The 5-week long ABA design study consisted of three phases: baseline, prize bowl 
intervention, and return to baseline. For the duration of the study, participants were asked to wear a 
Fitbit accelerometer to record steps throughout the day. For the first baseline period participants wore 
the tracker during all waking hours, under the instruction to behave and exercise as they normally 
would. During the three-week prize bowl period, an individualized step count goal was calculated on a 
70th percentile. For each goal met, a prize draw was earned. Of the draws, half were winners totaling 
anywhere from $1.50 to $50. During the return to baseline period, the participants wore the Fitbit for 
one week without goals and prize draws. This helped gauge how lasting the effects were and to what 
degree they returned to baseline. 
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THE EFFECT OF ANXIETY ON THE ABILITY TO LOSE EXCESS WEIGHT IN BARIATRIC PATIENTS 

Bariatric surgery is a medical procedure which allows a person to more easily lose weight. The surgery 
encompasses gastric bypass, lap band, and sleeve gastrectomy procedures. Those who are classified as 
being severely overweight or obese based on their BMI or have two or more obesity-related diseases 
such as Type II Diabetes, Hypertension, or Sleep Apnea are the common candidates for bariatric surgery. 
Previous research suggests that anxiety is also prevalent in the bariatric population. Based on previous 
research on the association between mood disorders and weight loss, we hypothesized that those who 
had clinically significant scores on anxiety and depression inventories would lose less of their excess 
weight than those who were not suffering from these disorders. Our results did not show any significant 
correlation between excess weight loss and anxiety level (r = -.354 p >.05). We also found that there was 
no significant correlation between excess weight loss and depression (r = -.078 p > .05). These findings 
suggest neither depression nor anxiety were correlated with amount of excess weight loss in bariatric 
patients. 
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CLASSIFICATION OF RESUMES USING TEXT MINING TECHNIQUES 

Businesses advertising open positions often receive hundreds, or even thousands of resumes from those 
seeking employment. The task then falls on the Human Resources Department to sift through the 
applications for prospective hires. Due to the large quantity of resumes, though, this can easily 
overwhelm the resources of the department if they wish to carry out the search by hand. In this case, 
the use of a more automated approach becomes an increasingly attractive option, even if only to reduce 
the candidate pool to a more reasonable size for an HR team to handle. Text mining, or the process of 
deriving useful information from text, can be used to help create and train a model used in the 
classification of resumes. As such, introducing text analysis to the candidate search can help to expedite 
the selection process and further promote business efficiency. 
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EXPLORING NATURAL ANTIBIOTIC PRODUCTION: DISCOVERY AND IDENTIFICATION OF POTENTIAL 
BACTERIA EXTRACTED FROM SOIL IN MEMPHIS, TENNESSEE 

Modern medicine has advanced in many areas; however, antibiotic resistant bacteria continues to pose 
a serious challenge. To defeat these bacteria a collaboration of students across the globe are searching 
for novel antibiotic producing bacteria in the soil. Samples from my hometown of Memphis, Tennessee 



offered a possible difference in fauna, being a significant change in environment to Wilmington, North 
Carolina. Diluted samples grew on actinomycete isolation agar; overlays using a tryptic soy soft agar 
infused with a variety of common antibiotic resistant bacteria, the ESKAPE pathogens, tested for 
potential zones of inhibition. Two bacteria colonies showed zones of inhibition of the infused test 
bacteria; this is a potential for antibiotic activity. The cross streak showed that both isolates consistently 
inhibit the growth of particular bacteria. A gram stain revealed both isolates are gram-negative bacilli 
that produce endospores. Further testing with 16s RNA sequencing will reveal the species of the 
bacteria.  Results may show antibiotic production; if not, then the search for novel antibiotic producing 
bacteria will begin again. 
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DIVERSE PERSPECTIVES TO WORKING ON AN INTERDISCIPLINARY TEAM 

Chronic Obstructive Pulmonary Disease (COPD) afflicts millions of people in the United States and is the 
third leading cause of death in the United States and worldwide. The World Health Organization predicts 
that COPD will be the leading cause of death in the United States by 2050. Traditional therapies include 
surgery and medications, both of which commonly have deleterious side effects. However, 
complementary therapies such as yoga, tai chi, the lung flute, and more, have shown promise. Two local 
entrepreneurs developed a form of complementary therapy for COPD. UNCW was contacted to explore 
the viability of their invention. Because this task crosses multiple disciplines, UNCW formed an 
interdisciplinary team to better support the complex needs of this study. The team includes member 
from CHHS, School of Nursing, Exercise Science, and the School of Social Work. This presentation will 
highlight the benefits and difficulties of forming, and working on, an interprofessional team. 
Additionally, the basis of the study will be articulated.  
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THE DEVELOPMENT AND EVALUATION OF PROTOCOLS FOR FLUORESCENTLY LABELING 
MICROPLASTICS IN FEEDING EXPERIMENTS WITH LARVAL FISH 

There is an increasing need to understand the fate of plastics, which are entering the marine 
environment in progressively larger volumes, particularly because this debris degrades into microplastics 
that can be mistaken for prey items. In doing so, the ingestion of plastics can lead to injury and mortality 
via suffocation, starvation, and exposure to toxicants. Previous studies have relied on commercially 
manufactured fluorescently-labeled microplastics to track and observe effects on marine organisms. 
Other studies have spiked purchased microplastics with pollutants to simulate accumulation by 
environmental microplastics and to further track the bioaccumulation of these contaminants. The use of 
environmental microplastic samples to track ingestion and bioaccumulation by marine organisms is 
challenging as they are generally difficult to visualize. In order to address this need, we developed a 



methodology to fluorescently label microplastics from the marine environment and tested their 
effectiveness by tracking ingestion in larval fish (Menidia beryllina). Commercially available unstained 
plastics were purchased and dyed with a range of fluorescent dyes. These dyes are used in the 
commercial production of plastics and were tested for their ability to label these microplastics. 
Fluorescence excitation and emission were examined using confocal microscopy and assessed for 
brightness as well as range of plastics effectively stained. The labeled microplastics were then used in 
feeding trials with larval fish (Menidia beryllina) to observe and quantitate the ingestion of microplastics. 
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THE USE OF SOIL EXTRACTION AGAR TO CULTIVATE ANTIBIOTIC-PRODUCING BACTERIA UNDER 
ENVIRONMENT-LIKE CONDITIONS 

Due to the increasing prevalence of antibiotic resistant pathogens, it is urgent that new antibiotics are 
discovered to combat new resistant strains. Even with modern techniques we are only able to cultivate 
around one percent of microbes present. An additional issue in identifying antibiotic producing bacteria 
is that the potential antibiotic producing colonies grown do not always produce their antibiotics under 
their present conditions. Agar has been prepared using water that has been filtered through the same 
soil as the sample being cultured in an attempt to leach the nutrients and any other abiotic factors 
present within the soil. This should allow the bacteria present in the sample to grow in nutritive 
conditions similar to that of their natural environment. Three promising antibiotic-producing bacteria 
have been isolated from this medium and are currently being identified. 
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EFFECT OF CAFFEINE ON IN VITRO SKELETAL MUSCLE GROWTH, DEVELOPMENT, AND  
METABOLIC FUNCTION 

 
Caffeine is the world's most common drug. With global caffeine intake continuously rising, its effects on 
things like muscle development and metabolism become increasingly important. Skeletal muscle is the 
muscle we use to move our bodies. This study investigated the effects of caffeine on mouse skeletal 
muscle. We observed significant decreases in maximal respiration rate in caffeinated vs. decaffeinated 
muscle. Among the 3 major energy sources for muscle (sugars, proteins, and fats) we observed that 
muscle treated with caffeine used fats for energy much more, and sugars for energy much less than 
untreated muscle. This may play a big role during development in youth as prolonged exposure to the 
drug could have lasting effects on muscle growth. Altogether, these data elucidated changes that 
caffeine has on skeletal muscle metabolism. 
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THE UNDERLYING MECHANISMS OF ALPHA THETA NEUROFEEDBACK TRAINING FOR PTSD 

Posttraumatic Stress Disorder (PTSD) is a debilitating disorder caused by exposure in one's environment 
to injury or death, or the experience of harm to one's physical or emotional integrity. Among the current 
alternative treatments for PTSD is electroencephalography (EEG) biofeedback, otherwise known as 
neurofeedback (NF). Given the differences observed in the alpha/theta frequencies with individuals 
suffering from PTSD, alpha/theta is targeted for up-regulation in NF treatment for PTSD. Individuals with 
PTSD also experience alterations in the functional connectivity of their salience (SN) network and default 
mode network (DMN). The SN enables successful regulation of threat-related information, while the 
DMN plays a role in self-referential and social-emotional processing. Neurofeedback specifically 
targeting alpha activity has been associated with enhanced SN and DMN connectivity. These two 
systems may serve as the potential underlying mechanism through which neurofeedback treatment 
benefits individuals with PTSD. 
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NEURAL NETWORKS AND STATISTICS: MACHINE LEARNING FOR STOCK RETURN PREDICTION AND 
HANDWRITTEN NUMBER RECOGNITION 

Neural networks and machine learning are ideas that emerged from the field of computer science that 
later led to forms of artificial intelligence. They involve the use of statistical techniques to mimic the 
human thought process. This methodology has been shown to produce highly accurate prediction 
models that can detect even the most obscure, non-linear patterns in data that are often missed by 
other types of models. We used neural networks to build models that could 1) predict the true value of a 
handwritten digit from transformed data of its picture and 2) predict short-term returns per share of 
Microsoft stock. 
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TAXONOMIC EVALUATION OF SPECIMENS OF FLATTENED GRACILARIA GREVILLE FROM  
ONSLOW BAY, NORTH CAROLINA, USA 

 
The taxonomy of Gracilaria mammillaris has been the subject of debate because of its variable 
morphology. Flattened specimens from the tropical Western Atlantic previously assigned to G. 
mammillaris were found to represent four distinct species in a prior study. This study determined the 



diversity of flattened Gracilaria specimens from offshore waters of southeastern North Carolina, USA. 
Plastid encoded rbcL gene sequences were determined for 21 specimens of flattened Gracilaria species. 
In addition, micro- and macromorphological characters were studied to identify North Carolina 
specimens. These analyses indicated that North Carolina specimens previously identified as Gracilaria 
mammillaris represented four different species: Gracilaria galetensis, Gracilaria hayi, Gracilaria 
isabellana, and Gracilaria occidentalis. 
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A COMPARATIVE ANALYSIS OF THE EFFECTS OF HYDRAULIC FRACTURING IN NATURAL GAS AND OIL 
EXPLORATION ON THE SURROUNDING AREAS OF THREE MAJOR U.S. SHALE PLAYS 

The process of hydraulic fracturing involves high pressure injection of fluids, comprised of water, sand, 
and chemicals, into a wellbore with the goal of fracturing underlying geologic formations so that fossil 
fuels may flow freely through the cracks in the rock. Fracking is currently practiced in 33 states within 
shale basins dating back to as early as the Cambrian period and as recently as the Miocene epoch. This 
study aims to analyze the environmental, social, and economic effects of fracking in three of the major 
US shale plays: Bakken, focusing on North Dakota, Marcellus, focusing on Pennsylvania, and Eagle Ford 
in Texas. GIS mapping was used to model reported cases of groundwater contamination, increases in 
seismic activity around fracking sites, and the underlying geologic structure of the basins against 
corresponding estimates of expected shale yields. A risk model was created to show potential future 
water scarcity issues by measuring the water required to frack each well site as a function of water 
availability in surrounding hydrologic basins. Demographic data, including income, property values, and 
socio-economic variables, were considered to explore the possibility of Environmental Justice cases. 
Brief economic data analysis was also carried out to evaluate the effect fracking may have on local 
economies. The overall goal of this study is to act as a model for future state and federal energy policy 
considerations by projecting the possible long-term effects of the practice on the three study areas. 
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DEVELOPING METHODS TO ASSESS BIODIVERSITY AMONG ZOOPLANKTON  
FROM LOCAL LAKE SEDIMENT 

 
Most lake zooplankton spend a significant portion of their life cycle dormant in the sediment, yet no 
studies assess dormant stages of these essential crustaceans in North Carolina lakes. The goal of this 
ongoing project is to assess biodiversity of dormant zooplankton in local lakes as a foundation for future 
ecophysiological and toxicological research. Sediment samples extracted from Sutton Lake revealed 



morphological diversity among dormant propagules (ephippia) in the order Cladocera. In lake Sutton, 
95% of ephippia contain two embryos, while 5% have only one embryo. Of those that contain two 
embryos, 42% are relatively unpigmented while the remainder are darkly pigmented. No copepod 
embryos were found in sediment from lake Sutton, and embryos of rotifers were not evaluated. These 
results are surprising, because nine species in the order Cladocera, and two copepod species, were 
found in the water column in 1989. 
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OLD NORSE NOW AND THEN: VARIATION, CHOICE, AND MEANING IN THE MAJOR ENGLISH 
TRANSLATIONS OF ATLAKIVIÐA 

This project analyzes the various word choices translators have made in rendering Atlakviða into 
modern English, exploring both the subtle and global shifts in meaning that these choices produce for 
the reader. Five scholarly translations of Atlakviða are examined during the course of this essay; those 
produced by: Henry Adams Bellows (1923), Lee M. Hollander (1962), Ursula Dronke (1969), Carolyne 
Larrington (1996), and Jeramy Dodds (2014). Each translator brings a unique voice and style to the 
translated text, and each translator operates within their own philosophy of translation—ranging from 
historically informed interpretations that strive to retain the Germanic flavor of the original language to 
modernizations that remain true to the original in poetic spirit. An original literal translation has been 
produced for the purposes of this investigation in order to compare and better understand the decisions 
made by each translator. 

 
Primary Author: Morgan Hesse Undergraduate 
Co-author: William D. Fetzner 
Department/School: Psychology 
Faculty Supervisor: Raymond Pitts 
 

RAPID ACQUISITION OF PREFERENCE IN CONCURRENT CHAINS: EFFECTS OF VARYING REINFORCER 
RATIO ON SENSITIVITY TO AMOUNT 

The purpose of this study was to examine how varying reinforcer-amount ratios affect sensitivity. Six 
pigeons responded under a rapid-acquisition, concurrent-chains procedure in which the initial links were 
variable-interval 10-s schedules, and each terminal link was a fixed interval 4-s schedule that ended with 
different reinforcer amounts. Within each phase, pigeons were exposed to two different reinforcer-
amount ratios; the side keys associated with the larger and smaller reinforcers alternated across 
sessions according to a pseudo-random binary sequence. After sufficient exposure, pigeons were able to 
track the alternating reinforcer-amount ratios across sessions. When pigeons acquired a stable 
sensitivity at a particular amount ratio, the reinforcer amounts that constituted the ratio were varied 
across experimental phases (e.g. 2:1, 4:2, 8:4; 4:1, 8:2). Consistent with prevailing models of choice, 
estimates of sensitivity to reinforcement amount in this relatively novel procedure were comparable 
across all ratios. 
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PREACHERS AND POLITICS: RELIGIOUS REFORM IN THE FIFTEENTH AND SIXTEENTH CENTURIES 

The fifteenth and sixteenth centuries were a time of much reform inside and outside the Catholic 
Church. Girolamo Savonarola was a Dominican friar working inside the church for reform in Florence. 
John Calvin was a Protestant preacher whose goal was to bring salvation to the people of Geneva. 
Savonarola a forerunner of reform, Calvin was one of the last reformers, but both men were passionate 
about Godly change. This paper will use the sermons of Savonarola and Calvin to analyze the spiritual 
messages of each man, showing that their spiritual messages dictated the types of social and political 
reform that they called for in their respective cites. Savonarola wanted to reform Florence from the 
outside in, creating a New Jerusalem from which reform would spread. Calvin's goal was to reform 
Geneva from the inside out, changing the actions of individual people and thus creating a more holy city. 
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THE EFFECT OF THE STOCK ACT ON THE ABNORMAL RETURNS OF ELECTED OFFICIALS 

Trading on material non-public information is believed to be a common practice of elected officials in 
the United States Congress (Ziobrowski, Cheng, Boyd and Ziobrowski, 2004). In their roles as elected 
officials, Congressmen are privy to sensitive information which may impact firms and stock prices. In this 
study, we collect data on the trading activity of elected officials from OpenSecrets.org, and determine if 
Congressmen receive abnormal returns around the passage of the Stop Trading on Congressional 
Knowledge Act (STOCK Act) in 2012, which outlawed trading on non-public knowledge by congressional 
officials. Using a calendar-time portfolio approach, we document an abnormal return in the years prior 
to the STOCK Act; however, the abnormal return disappears in years following implementation of the 
STOCK Act. 
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DEVELOPMENT OF A QUANTITATIVE TEST TO MEASURE POSSIBLE CORRELATION BETWEEN INCREASED 

STRESS AND STREPTOCOCCUS MUTANS IN UNCW STUDENTS 

Streptococcus mutans is the most common cause of human dental caries or cavities. Although good oral 
hygiene can help to prevent dental caries, recent studies have shown that increased psychological stress 
can have a negative impact on oral health by causing an increase in cariogenic bacteria. Because college 
is a stressful time for most students, a test was developed to determine the quantitative prevalence of 
Streptococcus mutans. Comparative methods of testing were performed including culture methods, 



MSFA and TYCSB, and molecular PCR technique. Of three applied techniques, PCR was found to be the 
most promising method in gaining a quantitative measurement of S. mutans. Although further testing 
for PCR sensitivity will be required, PCR will be effective for future administration in testing for the 
possible correlation between high psychological stress and increased quantitative prevalence of the 
cariogenic bacteria, Streptococcus mutans. 
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BARRIERS TO POSITIVE HEALTH OUTCOMES: A QUALITATIVE STUDY ON THE EXPERIENCES OF 
INDIVIDUALS WITH DISABILITIES AT FITNESS CENTERS 

The purpose of this study is to examine experiences of individuals with disabilities at fitness centers. This 
study will use a semi-structured interview process to gather qualitative data on perceived health status, 
barriers to achieving positive health outcomes, and positive and negative fitness center experiences. The 
data collected are used to theorize why individuals with disabilities have less positive health outcomes 
and what can be done to change the phenomena. 

Primary Author: Mary Jaskowiak Undergraduate 
Department/School: Biology and Marine Biology/Environmental Studies 
Faculty Supervisor: Larry Cahoon 
Environmental 
 

MICROBIAL SOURCE TRACKING WITH OPTICAL BRIGHTENERS 

Optical brighteners, synthetic chemicals in laundry detergents, have been the subject of many studies 
recently in an effort to find an inexpensive source tracking method for human waste due to their 
fluorescent properties. Effluent waste from washing machines mixes with toilet effluent waste; 
therefore, if optical brighteners are present, so are human wastes. One limitation of current methods is 
interference by natural organic matter in the water that also fluoresces and can cause false positives.  A 
solid phase extraction method has been developed to separate natural organic matter from optical 
brighteners. It has also been discovered that methanol dramatically amplifies the fluorescence signal of 
optical brighteners, making them easier to detect. 

Primary Author: Zachary Johannesson Undergraduate 
Co-authors: Ashton L. Honeycutt, Matthew C. Mason, Caroline L. Jones,  
Aaron T. Kesinger and Nicholas C. Loekman 
Department/School: Biology and Marine Biology      SURCA 
Faculty Supervisor: Kevin Kiser 
Health-related 
CSURF travel award 
 

ANTIBIOTIC RESISTANCE PROFILES OF S. AUREUS ISOLATES COLLECTED FROM THE NOSES AND 
THROATS OF NURSING STUDENTS 

Staphylococcus aureus (S. aureus) is an opportunistic bacterial pathogen that is carried harmlessly in the 
nose of 30% of the population as well as throat in unknown amounts. Studies have shown that MRSA is 



carried by 6.25% of healthcare workers, possibly contributing to the spread in hospitals where 86% of 
MRSA infections, which have a 20-50% mortality rate are contracted. As students enter nursing school, 
many are exposed to a clinical setting for the first time. To test whether or not this exposure leads to 
increased rates of MRSA carriage, the nares and pharynx of nursing students were swabbed and any S. 
aureus found was subjected to antibiotic susceptibility testing. Over seven semesters, 47.4% of those 
tested were carriers of S. aureus in their nares and/or pharynx, with only 2.29% carrying MRSA, 
indicating the increased clinical exposure in nursing school does not lead to increased carriage rates. 
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KNOWLEDGE AND EXPERIENCES OF REGISTERED NURSES RELATED TO POST-OPERATIVE  
COGNITIVE DISORDER 

 
This study identified nurse's knowledge about Postoperative Cognitive Dysfunction (POCD), their 
experiences caring for patients with POCD, and interventions they used for these patients.  The critical 
incident technique was used to obtain reports from a purposive sample of 20 nurses working on the 
cardiac stepdown unit. Narrative data were analyzed through the standard procedure developed by 
Flanagan (1954). Only 15% of nurses interviewed had heard of POCD yet 95% of nurses said they had 
cared for a patient with it. The number one assessment used to determine the patient's baseline was by 
family's report (44%).  The most used intervention for a patient with POCD was using a tele sitter (23%). 
By gaining an understanding about nurse's knowledge and experience with POCD it has become obvious 
there is an increased need for research and education in this area both in the medical aspect as well as 
nursing. 
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RE-NOURISHMENT OF WRIGHTSVILLE BEACH, NORTH CAROLINA: EFFECTS ON INTERTIDAL  
ZONE SLOPE AND FISH SPECIES 

 
As beach nourishment becomes more popular, determining the effects of the intertidal fishes is vital to 
the health of the surf-zone ecosystem. Wrightsville Beach is nourished in the middle of the island and 
three impact sites located within the zone were selected. Two sites north and south of the nourished 
sites make up the control zones (seven sites total).  Data were obtained by casing a 100 foot seine net. 
The study focuses on Trachinotus carolinus (Flordia Pompano), Pomatomus saltatrix (Bluefish), and 
Menticirrlius littoralis (Gulf Kingfish). Analysis of data from 2006-2014 included three years of 
nourishment and 6 without. Total catch at each site in a given year was calculated and a t-test was used 
to compare nourished and non-nourished years. P. saltatrix and M. littoralis were not significant with p-
values 0.6704 and 0.3223 respectively. T. carolinus favored the new nourished area while having a p-
value of 0.0376. 
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THE SAME OLD STORY: THE EMPHASIS OF RACE AND ORIGIN ON IMMIGRATION RHETORIC IN THE 
20TH AND 21ST CENTURIES 

The purpose of this project is to examine the ways that immigrants were treated and discussed in the 
early twentieth century, and how those methods are reflected in the modern discourse. The first section 
is the story of Rose Rypien Gutoskey, a Polish immigrant who arrived in America just before World War I. 
After that is an examination of the jokes and slurs used by ordinary people, as well as the metaphors 
used by the media and politicians that shape how the American public views immigrants. This in turn 
shows how the public and the U.S. government's treatment of immigrants has not changed in the past 
hundred years, even if the origin of those immigrants has. 
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DRILLING PREDATION ON A PLEISTOCENE MOLLUSCAN ASSEMBLAGE FROM LA BELLE, FLORIDA, AND 

RELATION TO ENCOUNTER RATES 

We analyzed drilling predation on Pleistocene samples from La Belle, Florida, which included 1979 
gastropod specimens representing 27 genera. We tallied abundance and number of specimens with 
complete and incomplete drillholes, likely caused by predatory naticid gastropods. Drilling frequency 
(DF) was determined as % of specimens with complete drillholes. Prey effectiveness (PE) was calculated 
as the % of drillholes that were incomplete. DF was 0.06 and PE was 0.18 for the whole assemblage. 
Cerithium dominated (865 specimens) with a DF of 0.08. Cantharus was the most commonly drilled 
genus (DF = 0.12). Relative abundance of genera was not correlated with DF. Previous analysis of the 
bivalve assemblages yielded the same DF (0.06) as gastropods but much lower PE (0.08).  DF ranged 
from 0.007 to 0.22 for bivalves and relative abundance was inversely correlated with DF. Predators did 
not select prey based on encounter rate but preferentially attacked rare species. 
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IMPROVING ACCESS TO BRAIN ASSESSMENT: VALIDATING MOBILE EEG 

While mental health problems are prevalent, the availability of services that assess and treat these 
needs is lacking. Previous research has found that brain-based assessments can be a useful way to 
conduct research on mental health problems and could eventually be used to guide treatment. Thus far, 
current methods of brain-based assessments are generally costly and not widely available. The purpose 



of the present study is to show preliminary support for mobile EEG as a way to bring brain-based 
assessments to research in underserved areas. The current study compares the mobile EEG unit’s 
function at three midline electrode sites (Fz, Cz, and Pz), which are in similar locations to the traditional 
wired EEG. The goal of this study is to begin to establish mobile EEG as a valid way of assessing brain 
function in mental health research. Paired sample t-tests determined that there were not statistically 
significant differences between the two devices at the three electrode sites (i.e., Fz, Cz, and Pz). This 
suggests that that the mobile wireless EEG is a comparable method of assessing brain function in mental 
health research as a traditional wired EEG system. 
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SIGNALING MODELS IN OPEN-MARKET, COOPERATIVE SETTINGS: AN APPLICATION OF GAME THEORY 

TO ISLAMIC FINANCE 

In 2010, the International Monetary Fund conducted a study investigating the performance of Islamic 
banks during the Great Recession. It was concluded that Islamic banks were more resilient than 
conventional banks. The IMF attributed this phenomenon to the strong risk management methods that 
ameliorated conventional exploitative, high-risk practices. Islamic finance is characterized by a 
prohibition on riba and gharar, or  unjust increases  and  exploitative usury, respectively. For over a 
millennium, scholars have debated which financial practices and instruments can be categorized as riba 
or gharar, coming to the single conclusion that Islamic finance is characterized by cooperation between 
all parties involved in a transaction, bound by religious principles that will circumvent exploitative 
practices and allow all parties to gain. Dr. Mahmoud El-Gamal utilizes a game theoretical approach, the 
prisoner's dilemma, to illustrate that both parties in any transaction benefit greater should there be 
mutual cooperation, as set up by the Trading in Risky Assets Model. El-Gamal proves that trading in risk 
is 'at worst efficiency neutral and at best efficiency enhancing.' Throughout this project, we will be 
developing a signaling model that employs cooperative risk and return sharing between competitive 
open-market entities. We will also analyze both conventional signaling behaviors and those found in 
Islamic banks throughout the United States, the Middle East, and Southeast Asia. 
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GENETIC ANALYSIS REVEALS TWO DISTINCT LINEAGES WITHIN THE INTRODUCED COLONIAL ASCIDIAN 

DISTAPLIA BERMUDENSIS IN NORTH CAROLINA 

Intraspecies variability is widespread in marine invertebrates. The colonial ascidian Distaplia 
bermudensis inhabits temperate seas around the globe. This species is believed to be native to the 
Bermuda Islands and is considered introduced in the Mediterranean Sea and Eastern Atlantic, and 
possibly in the Western Atlantic. In North Carolina, D. bermudensis is characterized by an amazing 



variety of colors, ranging from white to dark purple. To determine whether this variation has a genetic 
basis, we sequenced 25 colonies using a fragment of the mitochondrial gene Cytochrome c Oxidase 
subunit I. Two tree construction methods (Neighbor-joining and Maximum likelihood) yielded equivalent 
results and showed two major lineages within NC D. bermudensis that corresponded with distinct color 
combinations. Results described here suggest that two cryptic species may co-exist in NC. Other genes 
and other Distaplia species need to be sequenced and included in the analysis to further elucidate this 
matter. 
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GRAPH COLORING AND ITS SERVICE IN SCHEDULING PROBLEMS 

We investigate the problem of coloring graphs, which are sets of vertices and edges, under the 
restriction that adjacent parts of a graph are assigned different colors. Two types of graph coloring are 
considered: vertex coloring, where colors are assigned to vertices so that no edge connects two vertices 
of the same color, and edge coloring, where colors are assigned to edges so that no identically colored 
edges are incident to a common vertex. We review what is known about these types of colorings for 
planar graphs, complete graphs, and bipartite graphs, and also examine related major results including 
Euler's Formula, Kuratowski's Theorem, and Vizing's Theorem. We then apply graph coloring to sports 
scheduling problems where there are constraints on how often one sports team can play another in a 
tournament. 
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THE FUNCTION OF ADENYLATE CYCLASE ON GLIDING MOTILITY IN FLAVOBACTERIUM JOHNSONIAE 

Adenylate cyclase is a regulatory enzyme which catalyzes the conversion of ATP to cyclic AMP (cAMP). In 
E. coli cAMP plays a major role in catabolite repression, regulating genes required for digestion of 
different carbon sources. Studies have also demonstrated that cAMP is necessary for the synthesis of 
flagellar components. F. johnsoniae is a Gram-negative bacterium belonging to the Bacteroidetes 
phylum and a model organism for studying gliding motility in this phylum. This study aimed to disrupt 
adenylate cyclase (fjoh_2791) and determine the effect of cAMP production on gliding motility and 
metabolism in F. johnsoniae. Primers were designed with engineered restrictions sites to amplify regions 
upstream and downstream of the adenylate cyclase gene by PCR. The upstream region was cloned into a 
suicide vector (pRR51) to generate pDK01, and confirmed by restriction digest and DNA sequencing. The 
downstream region is currently being cloned into pDK01 to generate pDK02, which will be transferred to 
F. johnsoniae by triparental conjugation to isolate a fjoh_2791 mutant that can be compared to the wild-
type strain for metabolic and motility differences. 

 



Primary Author: Angela Kraker Undergraduate 
Department/School: Psychology        
Faculty Supervisor: Len Lecci 
CSURF travel award 
 

THE IMPACT OF CLINICAL DIAGNOSIS AND REQUESTED AWARD AMOUNT ON MOCK  
JUROR AWARDS IN A CIVIL LITIGATION 

 
This research examines the influence of a clinical diagnosis and requested award amount on monetary 
damages granted by mock jurors in a civil litigation. Participants were randomly assigned to one of three 
diagnoses (organic brain injury, psychosomatic reaction, or malingering) and one of two requested 
award amounts ($5,000,000 or $10,000).  Significant effects emerged for anchoring (larger anchor 
meant larger awards), and diagnosis (largest for the organic injury). A significant interaction emerged 
indicating that the diagnosis had its biggest impact when the requested award was large. Awards were 
independent of empathy for the plaintiff and perceived impact of the injury on the plaintiff's life. 
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DIEL MOVEMENT BEHAVIOR OF STRIPED BASS (MORONE SAXATILIS) IN THE  
CAPE FEAR RIVER ECOSYSTEM 

 
Habitat use and movement of fishes can change over diel time scales.  For species that are harvested 
within limited temporal periods, understanding diel movement patterns and habitat affinities can aid 
management efforts that incorporate space and time restrictions.  The North Carolina Division of Marine 
Fisheries tagged and released striped bass (Morone saxatilis) with acoustic transmitters in the Cape Fear 
River ecosystem during 2012-2015.  Fish movements have been monitored via a passive array of 
hydrophones (n = 30) extending broadly (55-130 river km) up the mainstem Cape Fear River, as well as 
two major tributaries, the Black River and the Northeast Cape Fear River.  Here, we analyze daily 
movement patterns across multiple seasons and years to identify predictable behaviors, habitat 
affinities and the potential for behavioral contingents at the daily time scale.  At present, the database 
contains 2.52 milllion detections from 199 individuals ranging from 485-790 mm TL.  Over the diel 
period, movements appear to be concentrated to nighttime hours (early morning or late night) during 
the warmer summer and fall periods.  Daily movements during winter were more aligned with 
crepuscular periods around dawn and dusk.  Distances moved during a 24 hour period varied widely, 
with greater distances covered during the spring migratory period.  Future analyses will focus on the 
specific pathways observed for unique individuals, and whether these pathways represent repeatable 
behaviors. 
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FOR HUMANITY'S SAKE, ENLIST: AMERICAN MILITARY PROPAGANDA IN THE GREAT WAR 1917-1918 

This study investigates the methods and results of the propaganda campaign carried out during the First 
World War by the government of the United States of America. The paper attempts to demonstrate that 
American soldiers' conceptions of their and their country's role in the war was significantly shaped by 
propaganda. Specifically this was done by creating an obvious and animalistic enemy in the German 
'Hun,' while simultaneously encouraging soldiers to view themselves as protectors of humanity and 
civilization. Recruitment posters, motion pictures, and media available at the front in France are 
investigated to trace the development of the propaganda campaign while also referencing various works 
written by soldiers in the conflict. Furthermore, the paper examines the development of propaganda as 
it changed in response to the experience of the soldiers fighting the in the war. 
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SEMI-LAGRANGIAN NUMERICAL METHODS FOR SOLVING SYSTEMS OF TIME-DEPENDENT PARTIAL 
DIFFERENTIAL EQUATIONS 

Semi-Lagrangian methods are numerical methods used to find approximate solutions to time-dependent 
partial differential equations (PDEs) that describe the advection process. These numerical methods are 
popular in the study of climate change, fluid dynamics, plasma physics, weather prediction, and many 
other fields. We propose high-order, one-step methods for solving two general systems of time-
dependent partial differential equations. Further, we will examine stability, convergence, and the error 
of our methods. Last, we will test our algorithm on some PDE systems with known, analytic solutions to 
examine the effectiveness of our algorithms. 
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ASSOCIATION BETWEEN PTSD SYMPTOMS AND SUBSTANCE USE AMONG COLLEGE AGED STUDENTS 

Post Traumatic Stress Disorder (PTSD) is defined as symptoms that occur from prolonged exposure to 
stress induced, traumatic events characterized by extreme fear and feelings of helplessness.  Substance 
Use Disorder encompasses the symptoms that are caused by problematic drug and alcohol use. Based 
on previous research we hypothesized that individuals who had higher ratings of PTSD symptoms were 
more likely to have increased substance use. We also hypothesized that individuals who had increased 
alcohol use also have increased drug use. We found a moderate to strong, positive correlation between 



PTSD symptoms and drug use (r = .441, p< 0.001). We also found a moderate, positive correlation 
between PTSD symptoms and alcohol use (r = .287, p=0.02). Finally, we found that there was a strong, 
positive correlation between drug and alcohol use (r= .541, p< 0.001). These findings suggest the 
importance of early substance use prevention for victims of PTSD. 
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SYNTHESIS OF BETA-SUBSTITUTED TRYPTAMINES WITH BIOLOGIC POTENTIAL 

The on-going search for medicinal compounds with the ability to affect biological receptors requires the 
development of new synthetic methodology. Derivatives with structural relationship to known biological 
molecules are good candidates for developing compounds with novel activity. Tryptamines, which bind 
to a diversity of biological targets, were the foundation for production of a library of small, nitrogen-
containing derivatives. Various tryptamines were synthesized by stereoselective opening of p-
nitrobenzoyl-protected aziridines with substituted indoles. The nitrogen was selectively deprotected and 
functionalized with four different functional groups. This general method was used to create an 
extensive molecular library of β-substituted tryptamine derivatives, which are less common in nature. 
Each compound will be tested to draw conclusions about the structure activity-relationship with various 
biological receptors. 
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EXPLORING THE INFLUENCE OF CHRISTIANITY IN THE UNITED STATES ON THE SOCIAL CONSTRUCTION 

OF GENDER AND TRANSGENDER IDENTITIES 

In U.S. society, we have socially constructed and reified the gender binary. The gender binary enforces 
that individuals must identify as either male or female. Within this binary, individuals must identify 
according to the sex in which they were assigned at birth. Individuals must also adhere to society's 
gender norms that are categorized by biological sex. Transgender men and women do not identify with 
the sex in which they were assigned at birth. As a result, they are sometimes viewed as being abhorrent, 
unnatural, or even 'unholy' because they do not fit within the socially constructed gender binary. In my 
paper, I specifically looked at how gender identities are constructed by Christianity in the United States 
and how they are divergent to transgender identities. Initial findings indicate that more conservative 
denominations have stricter views on the gender binary and gender norms. Transgender men and 
women are sometimes told they need 'help' or that 'God doesn't make mistakes.' This research also 
explores the ways in which Christian ideologies in the U.S. influence how the gender binary is/was 
socially constructed. 
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SER O NO SER CONQUISTADA: UNA REBELIÓN EN CONTRA DE LO IDEAL FEMENINO EN LA  
LITERATURA PUERTORRIQUEÑA 

 
A través de un análisis literario de tres novelas escritas por autoras puertorriqueñas, una comprensión 
más profunda de la importancia de la identidad puertorriqueña puede ser realmente evaluada. Esas 
obras son: Conquistadora de Esmeralda Santiago, The House on the Lagoon de Rosario Ferré y Pelo 
bueno, pelo malo de Carmen Montañez. Esa investigación enfoca en los temas similares en las tres 
novelas, y se basa en las teorías que hacen referencia a estos temas. Este estudio no sólo es una parte 
de un cuerpo de investigación sobre la agencia femenina en Latinoamérica, sino también un comienzo 
pequeño en la creciente investigación de la historia femenina de la representación de la mujer en la 
literatura puertorriqueña. 
 

TO BE OR NOT TO BE CONQUERED: A REBELLION AGAINST THE FEMININE IDEAL EN  
PUERTO RICAN LITERATURE 

 
Through a literary analysis of three novels written by Puerto Rican women authors, a deeper 
understanding of the importance of the Puerto Rican woman's identity can be evaluated.  These 
narratives are: Conquistadora by Esmeralda Santiago, The House on the Lagoon by Rosario Ferré and 
Pelo bueno, pelo malo by Carmen Montañez.  This thesis focuses on the similar themes in the three 
works, and is based on theories which reference these themes.  Not only is this investigation a part of a 
larger area of study regarding women's agency in Latin America, but also a small start in the growing 
exploration of the gendered history of the feminine role in Puerto Rican women's literature. 
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ENHANCED EXTERNAL COUNTERPULSATION (EECP) THERAPY: AN INNOVATIVE MEDICAL  
APPROACH TO CARDIAC REVASCULARIZATION 

 
This 12-week case study shows the benefits of Enhanced External Counterpulsation (EECP) through one 
patient's experience prior to therapy and as he progressed through and completed treatment. EECP 
therapy is an innovative non-invasive medical approach to revascularizing the heart without medications 
for patients with chronic stable angina. EECP promotes the generation of new blood vessels and 
collateral circulation to ischemic regions of the heart while reducing the heart's oxygen demand and 
workload. Inflatable pressure cuffs, similar to blood pressure cuffs, wrap around the lower body and legs 
and synchronize inflation and deflation sequentially with the patient's heartbeat. EECP therapy is 
scheduled five days a week, one hour a day for seven weeks. Many patients with diabetes, peripheral 
neuropathy, stroke, heart failure and peripheral vascular disease have also benefitted from EECP 
therapy. Patients report more energy and endurance, increased exercise tolerance as well as improved 
quality of life after EECP therapy. 
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EVALUATING EQUINE HERPESVIRUS TYPE -1 INFECTION OF HUMAN GLIOBLASTOMA CELLS TREATED 
WITH INHIBITORS OF NUCLEOTIDE-BINDING AND OLIGOMERIZATION DOMAIN ONE (NOD-1) AND 
SIGNAL TRANSDUCER AND ACTIVATOR OF TRANSCRIPTION THREE (STAT-3) 

Cancer is currently the second leading cause of death in the United States. A treatment option 
for cancer is the use of viruses as oncolytic vectors (Ken 2006). Several viruses are being investigated for 
use in oncolytic therapies, equine herpesvirus type 1 (EHV-1) being one of them. An issue with EHV-1 as 
an oncolytic virus is its variability of infection in different human glioblastoma cell lines. Previous data 
collected in Dr. Frampton’s lab showed that Valproic acid (VPA) increases EHV-1 infection in U251 and 
SNB19 human GBM cell lines (White et al 2013 ). Two inflammatory pathway receptors,  NOD-1 and 
STAT3, were significantly down regulated post VPA treatment and these results, prompted the current 
investigation into whether the down-regulation of these specific receptors is linked to increased EHV-1 
infection. Results showed that pharmaceutical inhibition of NOD-1 and STAT-3 did not significantly 
increase EHV-1 infection of GBM cells. 
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MODELING AND ANALYZING TIME VARIATION IN OUT OF SAMPLE CAUSALITY 

I am exploring a variety of methods to evaluate out of sample predictive power through time series 
analysis. One specific method is using the Clark West test to test fluctuation of economic observations 
using rolling windows to compare across different countries. We reconfigured the Clark West test to 
incorporate a state space framework and Kalman filter to better estimate the parameter. I applied this 
model to test the time varying out of sample causality between the US Stock (SP500) and the Mexican 
Stock (EWW). The results of this test shows that the two stocks were significantly interdependent during 
1997 and 2008.The reason for these two relationships in the data, were because both were time periods 
of a global financial crisis, in which we see strongly effected the stock market for both Mexico and the 
United States. The test failed to suspect any other interdependence. Overall the Clark West test did not 
show better forecasting power for the stock market than the random walk benchmark currently proven 
the most significant for predicting economic observations. 
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AN AUTOMATED VERSION OF THE RODENT ODOR SPAN TASK 

The Odor Span Task (OST) is a procedure that is increasingly used to assess working memory capacity in 
rodents. The procedure involves placing the rat or mouse in an arena in which odor stimuli can be 



presented using cups filled with scented materials or covered by a scented lid. An incrementing non-
match to sample procedure is used such that selection of each odor produces food reward when first 
presented, but not on any subsequent presentations. Thus, correct selections depend on the subject 
remembering which stimuli have already been presented. The use of an arena setting with manual 
stimulus presentation makes the OST labor-intensive and necessitates a number of controls (for cuing, 
scent of the food reward etc.), and thus an automated version of the OST would be of value. The 
present study used an operant chamber equipped with a 15-channel olfactometer. Rats were trained on 
successive conditional discrimination procedures (Go-No-Go) under the incrementing non-matching-to-
sample contingency and developed high rates of responding to odor stimuli when they were initially 
presented and relatively lower rates of responding on subsequent presentations of that stimulus 
supporting the use of this automated version of the OST to study memory processes in non-human 
subjects. 
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EFFECT OF THE CHITINASE INHIBITOR, BISDIONIN C, ON THE DEVELOPMENT  
OF BRINE SHRIMP EMBRYOS 

 
The objective of the present study was to inhibit endogenous chitinase activity with Bisdionin C (BisC) to 
test the hypothesis that hatching in post-diapause Artemia franciscana is dependent on chitinase 
activity. Post-diapause embryos were preincubated under anaerobic conditions in the presence or 
absence of BisC. In two experiments, 0.5g of embryos were placed in anoxic chambers with 100 mL of 
sterile 20ppt artificial seawater (ASW) +/- BisC; oxygen was removed by bubbling with nitrogen gas. 
After 48h, embryos were washed, placed into 12-well sterile plates containing 20ppt ASW, and observed 
for 64h. The presence of BisC did not delay emergence or hatching of A. franciscana at low salinity.  
Future research will focus on testing the role of chitinases at higher salinities. It is possible that chitinase 
activity is required to weaken the cuticle for hatching when embryos face a greater challenge in 
generating osmotic pressure needed for emergence. 
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EFFECTS OF METHYLPHENIDATE ON  IMPULSIVE  CHOICE: SENSITIVITY TO REINFORCEMENT AMOUNT 

OR REINFORCEMENT DELAY? 

Six pigeons responded under a concurrent-chains procedure that implemented various amount/delay 
combinations. The standard key always provided the pigeons with 4 s access to food, which was delayed 
by 8 s. The variable key provided a different combination of amounts (2, 4, or 8 s) and delays (4, 8, or 16 
s) which varied across sessions. This allowed us to determine the individual contributions of amount and 
delay on choice. In general, pigeons choice was well-controlled by both amount (mean sensitivity = 1.04) 



and delay (mean sensitivity = 0.77). Methylphenidate (5.6 & 10.0 mg/kg) decreased sensitivity to both 
reinforcement amount and reinforcement delay. These data have important implications for the effects 
of methylphenidate and other stimulants on  impulsive choice. 
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CAPE FEAR RIVER SEDIMENT REVEALS ANTIBIOTIC-PRODUCING BACTERIA 

Antibiotic resistance is a major clinical obstacle in modern medicine.  In order to combat this problem, 
students from across the globe are searching their local environments for novel antibiotic-producing soil 
derived microbes. The Cape Fear River in Wilmington, NC, is an easily accessible source for sediment 
collection and offers a unique environment key to the discovery of antibiotic-producing soil-dwelling 
bacteria. Sediment samples collected at River Road Park along the Cape Fear River were combined with 
water, serially diluted, and cultured on actinomycete isolation agar. After incubation, cultures were 
overlayed with a tryptic soy soft agar containing Staphylococcus epidermidis. Two colonies producing 
zones of inhibition were then isolated and plated on tryptic soy agar. To confirm the antibiotic activity of 
the Cape Fear River Sediment (CFRS) isolates, a cross-streak test was performed against a variety of 
bacteria including ESKAPE pathogens. The cross-streak test revealed that both isolates showed antibiotic 
activity against a variety of bacteria.  Gram staining, BIOLOG, and 16S rRNA sequencing techniques were 
then used to identify the species of each unknown isolate. Both CFRS isolates appeared as Gram-
negative bacilli through gram staining and were identified as the same species, Bordatella trematum, 
with the BIOLOG assay. Sequencing of the 16S rRNA gene, however, revealed the species of each CFRS 
isolate to be Alcaligenes aquatilis, a species similar to B. trematum. No previous reports suggest that A. 
aquatilis exhibits antibiotic activity, indicating that this may be a novel finding. Growth curve assays 
were conducted to determine the optimal culture conditions and time when the most antibiotic 
compound is produced. 
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DEGAS AND CASSATT: AT THE THEATRE 

Edgar Degas and Mary Cassatt are two well-known and significant contributors to the Impressionist style 
of art from the mid-nineteenth to early-twentieth century. Although little is known of both artists’ 
personal relationship, similar elements in their art have led several scholars and critics alike to regard 
Cassatt as a student of Degas’s. Degas was known to have been an important friend and inspiration to 
Cassatt for much of her life after she moved to France. While many believe Cassatt’s works are simply 
based on those of Degas, it is possible to argue from studying and comparing their works of the theatre 
that, despite employing similar techniques and visual elements, Cassatt served to influence Degas’s art 



just as he influenced hers. Rather than assuming the roles of a teacher and his pupil, Degas and Cassatt 
stood on equal ground as colleagues who shared parallel interests in art.  
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PERCIEVED FREQUENCY AND SUCCESS OF THE INSANITY DEFENSE AND ITS IMPACT ON NGRI VERDICTS 

Negative attitudes towards the insanity defense appear to be associated with the perception that the 
defense is grossly overused, and rehabilitating these attitudes does not appear to change verdicts. Study 
1 demonstrated that mock jurors are less likely to render NGRI (Not guilty by reason of insanity) verdicts 
when given exaggerated statistics about the use and success of the insanity defense from a credible 
source (i.e., the District Attorney) or when given memorable examples of its use. In study 2, NGRI 
verdicts were again less likely to occur when participants were given memorable examples of its use, but 
NGRI verdicts were unaffected when exaggerated frequency/success statistics are delivered by a less 
credible source (i.e., the newspaper). 
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FILMING LETTERS: DIALOGISM AND PARATEXTUALITY IN FILMS BY SOFIA COPPOLA AND SPIKE JONZE 

Spike Jonze and Sofia Coppola have a history together, one that intersects in their personal lives, and 
one that influences their individual works. With 2003's Lost in Translation, written and directed by 
Coppola, and 2013's Her, written and directed by Jonze, it's clear that their friendship, marriage, and 
divorce made some sort of impact on their films. It's through this reflexivity that a conversation between 
the films emerges, and their personal expressions have a dialogue in the form of filmed letters. In Lost in 
Translation and Her, their outlooks about the role of memories and intimacy are the subjects, while 
between The Virgin Suicides (Coppola) and Where the Wild Things Are (Jonze) lies a discussion about 
childhood and growing up in a complex world. By using Mikhail Bakhtin's ideas of dialogism, researching 
their personal and public lives, and exploring the writing, directing, soundtracks, and cinematography in 
their respective films, a dialogic conversation between the directors' works becomes discernable. 
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IODIDE AND TEMPERATURE EFFECT REPRODUCTIVE OUTPUT AND BASAL METABOLISM IN 
SCYPHOZOAN JELLYFISH POLYPS 

 
Jellyfish blooms occur on approximate 20 year cycles and can cause numerous environmental, 
economic, and health related consequences to local areas. However, not much is known about early 



stages of jellyfish development. It is important to understand the physiological processes that occur 
during early life stages that lead to the creation of these blooms. The purpose of this experiment was to 
determine the effects of temperature and iodide (tested through the use of potassium iodide) on 
jellyfish polyp metabolic and reproductive outputs. Respiration rates and radioisotoping of leucine were 
used to determine growth efficiencies and metabolism within different treatments. Count data and 
multi-species comparisons were used for determining rates of asexual reproduction. Linear regression 
models were used to determine statistical strength. The results show that iodide and temperature 
stimulate metabolism in polyps through a theoretical intracellular iodine mechanism, as well as trigger 
asexual reproduction of the planktonic life stage.  
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SPAM CLASSIFICATION AND ANALYSIS 
 

Text messaging is the most widely-used and frequently used app on a smartphone. Over 6 billion text 
messages are sent in the United States alone each day. The purpose of our project is to analyze a large 
data set of 5,574 text messages to accurately distinguish each message as a real message (ham), or an 
unwanted message (spam). The first phase of our project involved using the text mining package in the 
statistical software R to pre-process, clean, and extract information from the data set for further 
analysis. Next, we selected a random sample of 80% of the data for a training data set, used it to train 
the Random Forrest classification in order to classify the testing data set (remaining 20%) as ham or 
spam.  
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UNIQUE MODEL PREDICTIONS USING TIME SERIES ANALYSIS 

The main exploration of this analysis is to study the various characteristics that a time series model 
could possess aiding in producing predictive models for forecasting. Modeling time series data sets is 
often applied through research and companies to predict future trends that could solve future problems 
from arising. The data sets of choice include: gas prices in New York City from 2000-2010, sulfur dioxide 
levels in Los Angeles from 1970-1979, and the magnitude of star brightness in space from 1970-1980. 
These topics have varying trends, so the production of these predictive models in these three 
approaches should shed some light in the advancement of time series analysis. 
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EXAMINING SHORELINE CHANGE AT CAROLINA BEACH STATE PARK 

North Carolina has over 12,000 miles of estuarine shoreline. These represent an important ecological 
transition as the boundary between land and water. To maintain these shorelines, and their adjacent 
ecosystems, there is a need for more detailed mapping. This study mapped the estuarine shoreline of 
Carolina Beach State Park, located along the eastern shore of the Cape Fear River. Qualitative 
observations by Park managers, and preliminary study of the site, suggest that substantial erosion has 
occurred along the shoreline. In 2015 a living shoreline was installed to mitigate the effects of erosion 
along a 200-foot segment of the shoreline. This study builds on previous work to examine the long-term 
rates of erosion and assess more recent changes (since 2015) in shore position. Data were collected 
from digitizing orthoimagery and historical photos. The current shoreline position was mapped using 
RTK-GPS. This allows for precision measuring of the shoreline position. 
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JAZZ: MONK TUNES 

Thelonious Monk was one of the most influential jazz composers and musicians of the 20th century.  
During his 33-year career, Monk demonstrated his unique playing and compositional style through 
numerous recordings and performances around the world. His music is angular, dissonant, and 
eccentric. The melody of his tune 'Rhythm-N-Ning', which he composed using the popular harmony of 
Gershwin's 'I Got Rhythm', takes short rhythmic cells and displaces them throughout the measures. Like 
'Rhythm-N-Ning', many of Monk's compositions are unpredictable and often intellectually challenge the 
listener. Unfortunately, many music schools and curriculums lack significant study of Monk's music. In 
the growing world of jazz, students can benefit greatly by exploring his sound and style; it is rich with 
harmonic and rhythmic information that can be studied and implemented into one's own playing. 
Without the music of Thelonious Monk, the history and the future of jazz would be vastly different. 
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LIST LEARNING IN RATS USING ODOR STIMULI: EFFECTS OF DELAY AND LIST LENGTH 

Delayed-match-to-sample procedures have been used to test memory in a variety of species, including 
rodents using odor stimuli. At short delays (1-2 sec), high accuracy is maintained, but after 1-2 minutes, 
performance drops to chance (Otto & Eichenbaum, 1992). Wright (2007) argued that the list-learning 
procedure is a more ecologically valid variant of the delayed-matching procedure, as it creates 
functional relations between list items. In a parametric study, we determined how memory load (6, 12, 



18-item lists) and delay (1, 10, 20, 60 and 90 min) affect memory in 4 rats, using a modified Odor Span 
Task. For most rats, as list length increased, recall decreased. At delays to 20 min, there was little effect 
of delay; however, at longer delays (60 and 90 min), performance neared chance for all lists. That rats 
performed with high accuracy on the list task for relatively long delays, compared to the DMTS study on 
rats and work on list learning with pigeons and monkeys, underscores the importance of procedures 
used to examine the effects of delay on memory. The list procedure and the use of odor stimuli may be 
more ecologically valid approaches to the study of memory in rats. 
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ANALYSIS OF NATICID GASTROPOD PREDATION ACROSS THE TRANS-ARCTIC INVASION IN THE 
TJӦRNES BEDS, ICELAND, AND THE RED CRAG FORMATION, EAST ANGLIA, ENGLAND 

The fossil record allows paleontologists to acquire deep-time perspectives on long-term effects of 
invasions. An asymmetrical faunal interchange, known as the trans-Arctic invasion, occurred between 
the Pacific and Atlantic Oceans during the Pliocene (~3.5 Ma) because of the opening of the Bering 
Strait, which could have changed naticid gastropod drilling predation on bivalves due to the migration of 
Pacific fauna into the Atlantic. Temporal comparisons can be made between the pre- and post-invasion 
of Tjörnes beds, Iceland, to analyze drilling predation across the TAI. Spatial comparisons in the post-
invasion deposits can be made by correlating the Serripes zone, Iceland, to the Red Crag Formation, 
England. Drilling frequency (% mortality) and prey effectiveness (% of attempted drillholes that were 
incomplete) were calculated. For temporal comparisons, DF decreased from pre- to post-invasion, 
whereas PE increased. For spatial comparisons, PE was higher in the Red Crag than the Serripes, 
whereas DF was similar. 
 
 
Primary Author: Mary Olivolo Undergraduate 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Cuixian Chen 
Health-related 

PSYCHOMETRIC EVALUATION OF THE BAI USING FACTOR ANALYSIS AND IRT FOR  
A MILITARY POPULATION 

 
With over 2 million soldiers deployed to Iraq and Afghanistan since 2001, diagnoses of anxiety disorders 
in active service members has been steadily rising. The main kinds of anxiety disorders include 
generalized anxiety disorder (GAD), post-traumatic stress disorder (PTSD), panic disorder, phobias, and 
obsessive compulsive disorder (OCD). With anxiety disorders being among the most frequently 
diagnosed mental health issues in the United States, a test such as the Beck Anxiety Inventory (BAI) is 
needed to assess the severity of anxiety. Our data consists of 1,010 Marines and sailors from Camp 
Lejeune, NC. The dataset includes demographic information and a significant battery of clinical tests, 
including the BAI. The BAI will be analyzed with Item Response Theory (IRT) and Factor Analysis. From 
the Factor Analysis, I will know how many dimensions to include in my IRT analysis. 
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EFFECTS OF BEACH RENOURISHMENT ON BENTHIC INVERTEBRATES 

Several techniques were utilized to determine the effects of beach renourishment on meiofauna. 
Frequency counts of invertebrates, core samples, and sediment samples were obtained at nourished 
and control sites on Wrightsville Beach in Wilmington, NC. Counts were collected for Emerita, 
Polychaeta, Amphipoda, and Donax. Numerous core samples were acquired at each site, then were 
sieved to isolate the desired infauna. Statistics surrounding both the 2010 and 2014 renourishment 
projects indicated a decreased number of benthic invertebrates at all sites on the beach following the 
renourishment. Sediment size was also discovered to be smaller and more favorable for life in the 
unnourished areas. It was concluded that beach renourishment left the beach distressed by burying the 
infauna, as well as disturbing the surrounding water and sediment. This led to a decrease in invertebrate 
counts, which, in turn, can lead to a decrease in fishes and other organisms in the surf zone due to a lack 
of food. 
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IS THE USE OF SWEET FLAVORS IN ELECTRONIC CIGARETTES ASSOCIATED WITH OVER  
CONSUMPTION OF ELIQUID? 

 
Sweet flavors (fruity or candy/desserts) are the most popular type of flavors of nicotine-containing 
eliquid for electronic cigarettes. We hypothesized that users of sweet flavors may underestimate the 
potential health risks of nicotine consumption, leading to overconsumption of nicotine-containing 
eliquid. We examined this in the VEEPS1 cross-sectional study of former smokers who now use 
electronic cigarettes exclusively. Users of sweet flavors consumed statistically significantly more eliquid 
(31.7 ml/week) than non-sweet flavor users (22.9 ml/week). The concentration of nicotine in the eliquid 
did not differ between these two groups. Demographic factors, alcohol consumption, and prior smoking 
history (in pack-years) did not have an effect on the amount of eliquid consumed. A preference for 
sweet flavors might therefore lead to increased nicotine consumption and higher rates of respiratory 
symptoms linked to non-nicotine components of eliquid, such as propylene glycol and flavoring agents - 
many of which are known or suspected lung irritants. 
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RELATIONS AMONG TREATMENT AMENABILITY, EMOTIONAL INTELLIGENCE, AND EXTERNALIZING 
BEHAVIORS IN A NON-NORMATIVE SAMPLE OF JUVENILES 

This study expands research evidence on treatment amenability by looking at its relationship with 
emotional intelligence, gender, and race, while also determining whether treatment amenability or 
emotional intelligence better predicts externalizing behaviors. There is limited research on treatment 
amenability, especially exploring its relationship to other constructs. Participants include a sample of 
104 non-normative juveniles with varying levels of involvement in the justice system. Youth answered 
questions about their levels of treatment amenability and emotional intelligence while parents 
answered questions about their child's levels of externalizing behaviors. We found that age and race 
were not related to treatment amenability, but emotional intelligence was positively related. We also 
found that treatment amenability was a much better predictor of externalizing behaviors than 
emotional intelligence was. We hope that by further examining the construct validity of treatment 
amenability it will be more commonly used within the juvenile court to more accurately make decisions 
regarding treatment. 
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YOUNG AGE OF SMOKING UPTAKE PREDICTS RELUCTANCE TO EVER QUIT VAPING  
IN FORMER SMOKERS 

 
Young age at smoking uptake predicts long-term/lifelong cigarette smoking habits. It is unknown 
whether this trend persists when smokers switch to electronic cigarettes (vaping).  We hypothesized 
that young age at smoking uptake is associated with reduced willingness to ever quit vaping. We 
investigated this in the VEEPS1 cross-sectional cohort of former smokers who now vape exclusively. Age 
cutoffs of 16-21 years were considered, representing the range of legal smoking ages worldwide. 
Participants who started smoking before age 21 were 18% more likely to report unwillingness to ever 
quit vaping than those who started after 21. Those who started smoking before ages 18 and 16, were 
34% and 48% respectively more likely to report unwillingness to ever quit vaping compared to those 
who started at older ages. This trend supports a need for tighter regulation of nicotine products 
(including online sales) to prevent access to minors, limiting long-term/lifelong nicotine habits. 
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NC POLICE PHYSICAL FITNESS ASSESSMENT TABLES: ARE THE CURRENT TABLES STILL RELEVANT? 

There is a concern the physical fitness standards used by Basic Law Enforcement Training (BLET) in North 
Carolina do not adequately reflect the physical fitness of the police recruits.PURPOSES: 1) To develop 
new physical fitness assessment tables from recent (2013-2015) NC police recruit scores. 2) To compare 
the Cooper Institution physical fitness tables and the new NC physical fitness tables. METHODS: Physical 
fitness data were collected from eight NC law enforcement academies including muscular endurance, 
muscular strength, power, and cardiovascular assessments. The sample included n=593 male officers 
age <40 years. Percentiles, two-sample Kolmogorov-Smirnov test and a Welch two-sample t-test were 
used to compare the Cooper and NC tests. RESULTS: The Cooper tables being used in NC for BLET fitness 
standards are significantly lower than the NC police recruit data displays. CONCLUSION: The need is 
justified to update the BLET fitness standards for the State of NC. 
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AGEING BONNETHEAD SHARK (SPHYRNA TIBURO) PUPS USING UMBILICUS MORPHOLOGY 

Wound healing at the umbilicus for neonate bonnethead sharks, Sphyrna tiburo, was studied for two 
litters born and maintained at the North Carolina Aquarium, Fort Fisher. Umbilicus healing pattern was 
characterized into one of 6 stages: (1) umbilical stump present (2) closed wound, denticle-free epidermis 
(3) contraction and bridging of denticle covered epidermis near the mid-umbilicus (4) anterior terminus 
remains denticle free (5) complete covering of scar with denticles varying in morphology and 
distribution or (6) uniform denticle orientation and morphology over umbilicus. Complete 
epithelialization occurred shortly after parturition, following loss of umbilical stump (4 ± 1 days). Visible 
healing was dominated by wound maturation as represented by eruption and orientation of scales, and 
all sharks progressed to stage 4 after 3 weeks. Detailed study of umbilical wound stages provides an 
accurate aging technique for wild-caught neonates, helping to identify and improve the management of 
nursery habitats for coastal sharks. 
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COCCOLITHOPHORES WITH SILICON TRANSPORTER-LIKE PROTEINS: ELEMENTAL ANALYSIS OF SILICON 

AND OTHER ELEMENTS IN COCCOLITHS 

Coccolithophores play a critical role in the global carbon cycle as primary producers and producers of 
calcite from their coccoliths. Recent studies detected silicon transporter-like protein (SITL) in a subset of 
coccolithophores that are similar to those found in silicifying phytoplankton, suggesting a role of silicon 



in coccolith calcification processes. I hypothesized that coccolithophores with SITL, Scyphosphaera 
apsteinii, Calcidiscus leptoporus, and Coccolithus braarudii , incorporate silicon into their coccoliths, 
whereas coccolithophores without SITL, Geophyrocapsa oceanica, and Emiliania huxleyi, do not. I tested 
for the presence of silicon in the coccoliths using electron dispersive x-ray analysis. Surprisingly, silicon 
was detected in the coccoliths of all five species, with C. leptoporus and C. braarudii having two to three 
times more silicon than the species without SITLs. Variable ratios among calcium, carbon, silicon, and 
strontium suggest that calcification processes are complex and involve multiple elements. 
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THE TRAUMA SYMPTOM INVENTORY: MULTIPLE GROUP COMPARISON WITHIN A MILITARY SAMPLE 

Of the over two million U.S. veterans who have toured Afghanistan and Iraq, an estimated 12-18% 
reported to have experienced Post Traumatic Stress Disorder (PTSD) upon returning home. Although 
psychologists have developed several diagnostic instruments to evaluate the defining criteria of PTSD, 
the Trauma Symptom Inventory (TSI) is frequently favored clinically for its three built-in validity scales. 
This study is based on data collected from a combination of 1,010 Marines and sailors out of Camp 
Lejeune, NC, including demographic information and a substantial battery of psychometric testing like 
the TSI. Dividing the participants by blast injury and PTSD diagnosis, then by having suffered both or 
neither, the resultant four groups will be analyzed by statistical methods of multiple group comparison. 
Numerical and categorical analyses of the underlying scales of the TSI and the items that comprise them, 
respectively, will effectively distinguish blast victims or PTSD sufferers from otherwise healthy veterans. 
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EFFECTIVENESS OF NORTH CAROLINA BASIC LAW ENFORCEMENT TRAINING  
ON RECRUIT PHYSICAL FITNESS 

 
Currently, instructors in the Basic Law Enforcement Training (BLET) programs in North Carolina do not 
have a reference to gauge how much police recruits should increase in physical fitness by the conclusion 
of their training. Therefore, the purpose of this research is to determine the changes instructors could 
expect to see by the end of BLET physical fitness training. Eight North Carolina training centers 
contributed data resulting in data from 708 police recruits (593 males, 115 females). Measures included 
muscular endurance, muscular strength, power, and cardiovascular ability. T-tests and ANOVA statistics 
compared pre- and post- scores. There was a significant (P<0.05) improvement in pushups, sit-ups, 
vertical jump, bench-press ratio, 300 meter run, and 1.5 mile run. Females ages <30 changed 
significantly more than males (P<0.05) in push-ups, sit-ups, and the 300 meter run. The magnitude of 
the improvements suggests North Carolina programs are being successfully executed. 



Primary Author: Madison Polera Graduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Lawrence Cahoon 
Environmental 

TOXIC AND NONTOXIC MICROCYSTIS IN THE CAPE FEAR RIVER: WHY, WHERE AND WHEN? 

Microcystis aeruginosa, a toxin producing freshwater cyanobacteria formed unprecedented blooms in 
the Cape Fear River, NC, during summer months from 2009 through 2012. These blooms contained toxic 
strains capable of producing microcystins, potent hepatotoxins. Historical data of flow, nutrients and 
temperature in the river do not indicate a significant change in the river to support formation of 
previously unwitnessed blooms. Therefore, identification of a possible upriver source of Microcystis was 
warranted. Identification of these primary source was done using two Microcystis specific toxin 
producing genes, mcyB and mcyD, and the Microcystis rDNA ITS. Fourteen sites along the Haw River, 
Deep River and Cape Fear River were sampled twice monthly between May and September of 2015 for 
analysis of toxic and nontoxic Microcystis presence with confirmation of basin wide presence. Genetic 
sequencing has validated the amplification of target regions. Water quality parameters from major 
possible sources are being analyzed for plausible incubator functions. 

Primary Author: Cody Postich Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Kevin Kiser 
Health-related 

ACTINOMYCETE ISOLATION AND ANTIBIOTIC DISCOVERY OF FRESHWATER AND ANTHILL SEDIMENTS 

Antibiotics lose potency against deadly pathogens because they developed antibiotic resistance from 
overusing them for infections and diseases. In recent years, microbiology experiments incorporate 
bacterial research from sediments in environments where water is present. These studies benefit the 
medical field where ESKAPE pathogens are present in infections. The goals of antibiotic discovery consist 
of discovering unique bacteria species that produces antibiotic properties against ESKAPE pathogens and 
incorporating those properties into manufacturing antibiotics. The research design starts by taking 
sediment samples from four locations, two in the anthill topsoil and two from the banks of freshwater 
environments. These environments were chosen because of soil properties from moisture content to 
aeration capability. Four isolates, two from each environment resisted many of the ESKAPE pathogens 
on cross-streak tests. These promising bacteria have been identified to the species name through PCR 
and BLAST results. Future research involves isolating and characterizing antibiotics from the isolates. 

 
Primary Author: Sarah Pulley Undergraduate 
Co-author: Roxanne Boehm 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Thomas Lankford 
 

ANALYSIS OF STOMACH CONTENTS OF A WHITE SHARK, CARCHARODON CARCHARIAS 

The stomach contents of a 3.32 meter long white shark, Carcharodon carcharias, that stranded by the 
Oceanic Pier on Wrightsville Beach was examined. Identifiable contents included fish skeletal fragments, 
334 scales, 141 fish eye lenses, hundreds of pterygiophores, two otoliths, five parasitic gill copepods, 
and pharyngeal jaw bones. The prey fish was identified as a large black drum, Pogonias cromis. 



Consumption of P. cromis likely caused esophageal hemorrhaging, but was determined to not have 
directly contributed to the white shark's cause of death. Further analysis of the black drum will include 
back calculation of age and body size. Tissue samples have been archived for later genetic analysis. 
Results in their entirety will be presented. 

 

Primary Author: Missy Reed Graduate 
Department/School: Social Work 
Faculty Supervisor: Noell Rowan 
Health-related 

AN INTERVENTION TO REDUCE ADDICTION STIGMA 

Does the Film, “The Anonymous People,” Successfully Reduce Addiction Stigma Among a General, 
Nonclinical Sample of Viewers? 

There is a need to study interventions that have the potential to reduce Substance Use Disorder (SUD) 
stigma because SUD is the number one public health problem. Public policies and opinions discriminate 
against those with SUD, which negatively impact them in all facets of life. The purpose of this study is to 
analyze the potential for an intervention to achieve a reduction of addiction stigma, increase knowledge 
of the addiction recovery movement, and knowledge and acceptance of what people with SUD need and 
deserve. The general public will be invited to attend a free screening of the film, “The Anonymous 
People.” Volunteers will anonymously complete a pre- and post-test, which will be paired via an 
anonymous coding system to determine if a reduction in addiction stigma has occurred. The results 
were scientifically significant. There were major increases in levels of knowledge, acceptance, and 
appreciation. In conclusion, a single screening of the film was successful in reducing addiction stigma 
across all categories among a general, nonclinical audience. 
 
 
Primary Author: Caleb Renner Undergraduate 
Co-author: Caroline L. Jones 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Stephan Woditschka 
Health-related 

REDUCTION OF NICOTINE CONSUMPTION IN ELECTRONIC CIGARETTE USERS MOTIVATED BY  
SPECIFIC HEALTH PROBLEMS 

 
Most smoking cessation methods are ineffective. Electronic cigarettes are not approved smoking 
cessation devices, however, consumer advocates widely promote them as such. We hypothesized that 
smokers who switched to electronic cigarettes because of specific health problems are highly motivated 
to use electronic cigarettes to wean themselves off nicotine. We investigated this in the VEEPS1 cross-
sectional survey of former smokers who now use electronic cigarettes exclusively. Individuals motivated 
by specific health problems were 42% more likely (p<0.05) to purposefully reduce their nicotine 
consumption compared to those motivated by other factors (including general health). The two groups, 
however, did not differ with respect to their willingness to ever quit nicotine, or frequency of quitting 
attempts. When physicians counsel their smoking patients on electronic cigarettes, they should consider 



that a specific health problem may strongly motivate this subgroup to reduce their nicotine 
consumption but not increase their willingness to quit nicotine altogether. 

 
Primary Author: Natalie Robertson Undergraduate 
Co-author: Cody Lekavich 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Wei Feng 
 

THE REALITY OF COLLEGE DEBT 

In today's world, a college education has become almost a necessity for future employment. Resultantly, 
both older and younger generations are pushed towards the route of higher education. Yet the costs 
involved with pursuing this route prove extremely high, and rising. The vast majority of university 
students are left with no other option but to take out loans; loans that accumulate year by year and 
leave graduates in an impressive amount of debt. We set out to gain more information on the different 
types of loans available to college students, how much debt the average student accumulates over a 
certain number of years, and how the repayment process of these loans can be optimized. 

 
Primary Author: Jazmyn Robinson Undergraduate 
Department/School: Nursing 
Faculty Supervisor: Tamatha Arms 
Health-related 

COMPARING QUALITY OF LIFE IN PERSONS WITH DEMENTIA ACROSS HEALTHCARE SETTINGS 

Purpose: The purpose of this study was to compare quality of life (QoL) in persons with dementia 
(PWDs) in two comparable healthcare settings. Methods: A validated, dementia-specific QoL survey tool 
(ADRQL) was used to interview the direct care staff member said to know each patient best.  Results:  
Twenty-eight certified nursing assistants (CNAs) were interviewed on the QoL of 70 persons with a staff-
confirmed diagnosis of dementia. Scores were higher for PACE participants overall (p=.000) and in 4 of 5 
sub-scales: social interaction (p=.001), awareness of self (p=.011), feelings and mood (p=.021), and 
enjoyment of activities (p=006).  Only one sub-scale, response to surroundings (p=.585) showed no 
significant difference in QoL score.  Clinical implications: Care settings for the person with dementia 
should be as familiar and home-like as possible. In all settings, assignments for direct caregivers should 
be consistent and direct care staff should be included in the interdisciplinary decision-making process. 

 
Primary Author: Mia Rosenfeld Undergraduate 
Department/School: Chemistry and Biochemistry 
Faculty Supervisor: Antje Almeida 
 

ARE LEUCINE AND ISOLEUCINE EQUIVALENT IN BINDING OF AMPHIPATHIC PEPTIDES  
TO MEMBRANES? 

 
Lysette is a 22 amino acid peptide derived from staphylococcal δ-lysin that forms an amphipathic α-helix 
when bound at membrane-water interfaces. We previously found that the experimentally determined 
ΔG° of binding for lysette is more favorable than that predicted by the Wimley-White interfacial 



hydrophobicity scale by about 4 kcal/mol. Closer investigation of the amino acid composition of other 
peptides that are well described by the Wimley-White interfacial scale, such as melittin, led us to 
hypothesize that a preponderance of isoleucine (Ile) over leucine residues (Leu), as found in lysette, may 
be responsible for the deviation from the Wimley-White prediction. To test our hypothesis, we designed 
lysette variants lysette-I and lysette-L. In lysette-I, all Leu residues were replaced by Ile, and in lysette-L, 
all Ile were replaced by Leu. We also designed a melittin variant, iso-melittin, in which all Leu residues 
were replace by Ile. Peptide-lipid equilibrium dissociation constants and helicities of peptides bound to 
zwitterionic phosphatidylcholine (POPC) vesicles were determined by stopped-flow fluorescence and 
circular dichroism. If the hypothesis were correct, Lysette-I and iso-melittin should bind significantly 
better to zwitterionic bilayers than their Leu-rich counterparts, if the helicities of the lipid-bound 
peptides were not influenced by the Leu-Ile substitution. We found that the lysette-I bound significantly 
better to POPC vesicles than the lysette-L variant, as predicted. In the case of melittin, however, iso-
melittin bound with roughly the same affinity to POPC bilayers as the original Leu-rich melittin. The 
results are discussed in terms of peptide structures in solution and when bound at the water-lipid 
interface, and the location of the lipid-bound states in the membrane. 
 
Primary Author: Kelsi Rutledge Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Troy Alphin and Martin Posey 
Environmental 
 

NEKTON UTILIZATION OF CREATED AND NATURAL INTERTIDAL CRASSOSTREA VIRGINICA REEFS 

Since the 1970s, eastern oyster restoration efforts have increased. Oyster reefs provide habitat and 
refuge for organisms, improve water quality, and decrease erosion. Oyster restoration projects aim to 
construct reefs that function similarly ecologically to their natural counterpart. Therefore, post-creation 
monitoring of these reefs is crucial in determining their success. However, monitoring is often lacking or 
focused on harvest size rather than ecosystem services such as nekton utilization. This study examines 
nekton utilization among created reefs compared to natural reefs. The objective was to determine 
whether the created reefs function similarly to the natural reefs in abundance, species richness, and fish 
size. Through seine netting and Breder traps, reefs were sampled over a 5 month period. No significant 
difference was detected among reefs for nekton abundance, species richness and standard length. This 
is a promising result for future management, indicating the success of restoration efforts of one 
important ecosystem service. 

Primary Author: Nicole Sabo Undergraduate 
Co-authors: Victoria Johnson and Elisa Marchione 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Yaw Chang 
 

HAMILTONIAN CYCLES IN SPECIAL GRAPHS 

We consider the problem of finding Hamiltonian cycles and paths in cubic, tournament and grid graphs.  
A Hamiltonian cycle is a series of movements between vertices in which every vertex is visited where the 
starting vertex is the same as the ending vertex. A Hamiltonian path is a series of movements between 
vertices in which every vertex is visited where the starting vertex is different from the ending vertex. We 
explore conjectures of Tait, Tutte, and Barnette about hamiltonicity in cubic graphs and investigate 
conditions for hamiltonicity of tournament graphs (which are directed complete graphs) as well as 
conditions for existence of Hamiltonian paths in alphabet and solid grid graphs. Applications for 



Hamiltonian paths in grid graphs, such as movements of automated machinery in warehouses, will be 
described. 

Primary Author: Amy Sapp Undergraduate 
Department/School: Psychology 
Faculty Supervisor: Kate Nooner 
Health-related 

THE RELATION BETWEEN HAZARDOUS ALCOHOL USE AND P300 AMPLITUDE IN EEG 

Studies have found that those at risk for alcohol use disorder (AUD) tend to have a reduced P300 
amplitude. The present study investigated the relationship between hazardous alcohol use and brain 
function. We measured P300 amplitude of the event-related potential (ERP) during a Go/NoGo task in a 
sample of 22 college students. Hazardous alcohol use was assessed with the Alcohol Use Disorders 
Identification Test. Participants who fell in the hazardous alcohol use range were compared to a control 
group of participants with low to zero alcohol use. Contrary to previous literature, results indicated a 
significantly heightened P300 amplitude for the hazardous alcohol use group during NoGo trials at the 
Pz electrode, t(18)=4.86, p=.000, Fz electrode, t(18)=2.26, p=.036, and Cz electrode, t(18)=3.84, p=.001 
when compared to the control group at these electrodes This suggests that current hazardous alcohol 
use may have different cognitive effects from those simply at risk for AUD. 

Primary Author: Patrick Saracino Undergraduate 
Department/School: Health and Applied Human Services 
Faculty Supervisor: Lisa Sprod 
Health-related 

EFFECTS OF STATIC STRETCHING VS. DYNAMIC WARM-UP ON JUMP PERFORMANCE OF HIGH  
SCHOOL AGED FOOTBALL PLAYERS 

 
The present study aims to investigate the acute effects of pre-event static stretching (SS) and dynamic 
warm-up (DWU) on vertical jump (VJ) and standing broad jump (SBJ) performance on high school aged 
football players. No significant differences were found on jump performance between pre-treatment 
jump assessment and post-treatment jump assessment for SS or DWU.Although not significant, 
decreased VJ performance was found with SS and slightly improved SBJ performance was found with 
DWU. The results of this study suggest that neither SS nor DWU protocols augment or diminish jump 
performance in high school aged football players. 

 
Primary Author: Jeremy Saul Langford Undergraduate 
Co-author: Elizabeth Thurman 
Department/School: Psychology 
Faculty Supervisor: Christine Hughes 
 

AN INVESTIGATION INTO THE AVERSIVE NATURE OF RICH-TO-LEAN TRANSITIONS: PIGEON'S 
PREFERENCE BETWEEN SIGNALED AND NON-SIGNALED SCHEDULES OF REINFORCEMENT 

Under a fixed-ratio (FR) schedule of reinforcement, in which a set number of responses (e.g., key pecks) 
yields a food presentation, pigeons (and humans alike) have been shown to pause before beginning the 
ratio requirement. Pausing is counterproductive because it delays future reinforcers. These pauses are 
longest when transitioning from rich-to-lean conditions (e.g., large reinforcer to small reinforcer). One 



possible explanation for extended pausing is that these transitions are aversive, thus pausing may 
functions as escape. The current study aimed to further characterize the averseness of FR schedules by 
allowing pigeons to choose to complete select ratios in the presence of either a stimulus associated with 
distinct transitions or a neutral stimulus. We found that pigeons prefer to operate in the presence of a 
neutral stimulus in the context of a transition resulting in unfavorable outcomes. These findings support 
the notion that certain transitions (namely rich-to-lean) may be aversive. 

Primary Author: Kailey Savacool Undergraduate 
Department/School: Communication Studies 
Faculty Supervisor: Vernon Cronen 
 

SOCIAL MEDIA AND INTERPERSONAL RELATIONSHIPS 

This study researches how the smartphone App, Instagram, can affect an individual's interpersonal 
relationship. Instagram, a social networking app made for sharing photos and videos from a smartphone 
that was developed in 2010 and now has more than 100 million users. The main motivation for this 
study was to discover if Instagram has a significant affect on interpersonal relationships. The social 
science theory, Coordinated Management of Meaning, developed by Barnett Pearce and Vernon Cronen 
was utilized to interview, gather data, and develop an analysis of a college student with an Instagram 
account. 

Primary Author: Lauren Schaefer Graduate 
Department/School: Psychology 
Faculty Supervisor: Kate Nooner 
Health-related 

 
DIFFERENTIAL BRAIN FUNCTIONING IN SUB-CLINICAL EATING DISORDERS 

Eating disorders exhibit higher rates of recovery and lower rates of mortality when they are diagnosed 
early. However, little is known about brain function in individuals with sub-clinical eating disorders. This 
could be important for preventing eating disorders before they become serious problems as well as 
informing treatment to develop targeted plans for recovery. Accordingly, the goal of the present study 
was to determine if the distinct P300 differences that have been seen in eating disordered individuals 
would be present in individuals with sub-clinical eating disorder symptoms. An independent samples t-
test revealed statistically significant differences in both the latency and amplitude components of the 
P300 ERP's between those with normal scores and elevated sub-clinical scores on the EDE-Q. These 
preliminary pilot findings add to the current research based by indicating that cognitive differences 
measured through ERP's are both present and measurable before individuals meet diagnostic criteria for 
an eating disorder. 

Primary Author: Lauren Schmidt Undergraduate 
Department/School: Psychology 
Faculty Supervisor: Simone Nguyen 
 

CHILDREN'S ABILITY TO SIMULTANEOUSLY CROSS-CLASSIFY TOYS 

Children frequently encounter a variety of items that can be cross-classified into more than one 
category, yet there is little research on children's simultaneous cross-classification, which involves the 
ability to flexibly categorize an item into more than one category at the same time. This study 



investigated simultaneous cross-classification in 4- and 5-year-olds (N = 23) by asking participants to 
apply single or dual category labels and properties to different types of toys: experimental (representing 
more than one category); control (representing one category).  The results indicated that children cross-
classify experimental toys (e.g., bus with eyes) more often than control toys (e.g., jump rope). 
Specifically, children favored dual category labels and properties for experimental toys, but not for the 
control toys. These results have implications for conceptual development, including conceptual 
flexibility and identity understanding. 

Primary Author: Megan Shannahan Undergraduate 
Co-authors: Elexis Hollingsworth, Arjuna Tillekeratne and Caitrin Curtis 
Department/School: Psychology/Biology and Marine Biology     SURCA 
Faculty Supervisor: Rachel Kohman 
Health-related 

THERAPEUTIC POTENTIAL OF NOVEL COMPOUNDS TO PREVENT MEMORY DEFICITS  
ASSOCIATED WITH NEUROINFLAMMATION 

 
While transient inflammation during illness is beneficial, inflammation within the brain (i.e., 
neuroinflammation) can impair cognitive function. Aberrant neuroinflammation is reported to 
contribute to memory impairments in dementia, including Alzheimer's disease. Identifying effective 
treatments to attenuate neuroinflammation may improve cognitive function in normal and pathological 
aging. One compound in the thiazolidinedione (TZDs) drug class, called Rosiglitazone, may protect 
against these memory deficits. Currently, TZDs are approved for the treatment of type II diabetes. 
However, these compounds also have anti-inflammatory properties. The present experiment 
determined whether Rosiglitazone pretreatment prevents inflammation-induced deficits in associative 
learning.  Subjects were fed Rosiglitazone or a control diet for 20 days followed by administration of the 
bacterial endotoxin, lipopolysaccharide (LPS), which simulate a bacterial infection. While data collection 
is currently in progress, we expect that Rosiglitazone will attenuate the LPS-induced learning deficits by 
reducing neuroinflammation. Results will determine the potential utility of Rosiglitazone as an anti-
inflammatory treatment. 

Primary Author: Luke Shrum Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Ryan Rhodes 
 

EXPRESSION OF SPRB AND SPRB-LIKE CELL SURFACE ADHESINS IN FLAVOBACTERIUM JOHNSONIAE 

Flavobacterium johnsoniae cells utilize gliding motility for movement throughout their environment. 
While our understanding of the molecular mechanisms underlying gliding motility are still developing, 
we know that Type-IX protein secretion is responsible for moving cell surface adhesins, such as SprB 
(fjoh_0979), across the outer membrane. In addition to SprB  there are several other genes that code for 
predicted adhesins and are likely secreted by the T9SS: fjoh_1645, fjoh_1985, fjoh_2273, fjoh_3952, 
fjoh_3971, fjoh_4538, and fjoh_4750. This study aimed to determine the relative expression rates of 
SprB and its paralogs at different growth stages (logarithmic phase vs. stationary phase) and under 
different growth conditions (nutrient rich vs. nutrient poor). Primers were designed to amplify the 
genes, and semi-quantitative RT-PCR was conducted to monitor expression rate differences. Logarithmic 
phase cells showed strong expression of the genes being studied for both nutrient conditions. Stationary 
phase cells had varying gene expression for either nutrient condition. 



 
Primary Author: Danielle Siegert Undergraduate 
Co-authors: Danielle Beers, Ronald Geho Jr., Hailey Mooney, Kelsey Potlock,  
Hannah Redmond, Alice Skehel, Collin Waldrop and Timothy Wiese 
Department/School: Environmental Studies 
Faculty Supervisor: Devon Eulie 
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EFFECTIVENESS OF MARSH RESTORATION IN JOCKEY'S RIDGE STATE PARK 

Jockey's Ridge State Park (NC) encompasses the largest dune system on the east coast.  Due to wave 
action, there has been substantial erosion on the back barrier shoreline of the park. In 2008 and 2011, 
two sections of oyster bag reef were installed to address the problem. After the oyster bags were 
installed, marsh grasses were planted to further stabilize the area. This work was completed by the Park 
and the North Carolina Coastal Federation. UNCW has been monitoring the project since 2015 to 
determine the success of this living shoreline. GPS data on shoreline position and elevation were 
collected in March 2016 by the EVS 485 class. These data were compared with previous years using 
ArcGIS and the software package AMBUR. Results indicate that in the past year, there has, on average, 
been accretion at this site. Future study will continue to monitor the effectiveness of the project. 
 
Primary Author: Amelia Sosnowski Graduate 
Department/School: Geography and Geology 
Faculty Supervisor: Eman Ghoneim 
International/Global 
 

WHAT'S FLOOD GOT TO DO WITH IT? QUANTIFYING THE ROLE OF ENVIRONMENT IN SOUTH  
SUDAN'S VIOLENT CONFLICT 

 
The 2014 IPCC report predicts that violent conflict will be exacerbated by climate change. However, the 
literature on this topic has struggled to find a concrete link between climate and conflict. This study 
makes the argument that the environment can play a role in the patterns of conflict, but that the 
magnitude of this role is location- and scale-specific. South Sudan is the world's youngest country, 
though it has been the location of violence for many years. Models utilizing social variables as well as 
remotely sensed environmental changes between March 2000 and December 2014 were constructed 
using time series decomposition and geographically weighted regression. Overall conflict and communal 
conflict models were enhanced by the addition of specific environmental variables at local scales, but 
the incorporation of these variables at a national scale decreased the strength of the models. This 
insight into spatiotemporal dependencies can guide more robust conflict-environment models. 

Primary Author: Lyla Stanland Undergraduate 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Joseph Covi 
Environmental 
 

NATURAL SEASONAL VARIATION IN HEMOLYMPH ECDYSTEROID TITERS FOR THE BLUE CRAB, 
CALLINECTES SAPIDUS 

Atlantic Coast communities depend on the blue crab, Callinectes sapidus, for economic stability. As with 
all decapod crustaceans, blue crabs grow through sequential molts, which are controlled, in part, by 



molt-inducing hormones, called ecdysteroids. It is well understood that ecdysteroid concentrations 
increase during premolt, but little is known about basal ecdysteroid titers or their ecophysiological role. 
Hemolymph (blood) samples were collected from May to November of 2015 for ecdysteroid 
quantification to describe seasonal changes in titers. Molt stages were characterized by examination of 
maxillipeds. Ecdysteroid titers during summer months were low, with a minimum value of 1.00 ± 1.63 
pg/ul in June. Titers were high during spring and fall, with a maximum value of 5.85 ± 3.83 pg/ul in 
October. Predictably, titers were lowest during intermolt and increased during premolt. The data show 
significant seasonal variation in basal titers, suggesting an ecophysiological role for ecdysteroids that 
was not previously recognized. 
 
 
Primary Author: Darius Suddreth Undergraduate 
Department/School: Geography and Geology       SURCA 
Faculty Supervisor: Eman Ghoneim 
Environmental 
CSURF travel award 
 

USING REMOTE SENSING AND FIELD SURVEY TO INVESTIGATE THE IMPACT OF CLIMATE CHANGE ON 
COASTAL WETLANDS OF WRIGHTSVILLE BEACH, NC 

The wetland area under investigation acts as an important buffer zone between mainland Wilmington 
and the grand strand of Wrightsville Beach. Without these barrier islands and marshes, our notorious 
seasonal storms of the coastal region would severely affect the surrounding lands with inundation and 
erosion. Land cover was generated through the unsupervised classification of a WorldView- 2 multi-
spectral image. The classification was guided by a variety of input data sets, including field survey and 
LiDAR. 296 field survey points were collected and compared, as reference data, to the derived 
classification map to assess the classification accuracy. A comprehensive land cover map was derived 
with a very high overall accuracy of 92%.  The points were also used with SLAMM to model the potential 
effect of SLR under different scenarios on the existence and distribution of the wetland of Wrightsville 
Beach which will ultimately aid in estimating Blue Carbon loss. 

Primary Author: Hunter Sutton Undergraduate 
Co-author: Lucie Sullivan 
Department/School: Mathematics and Statistics 
Faculty Supervisor: Yaw Chang 
 

ROAD WARRIORS: THE PROBLEMS FACING TRAVELING SALESMEN 

The Traveling Salesman Problem involves determining a minimal-distance travel itinerary for visiting a 
group of locations such that the starting and ending location is the same. We investigate the problem by 
representing it with an edge-weighted graph and determining a minimal-length Hamiltonian cycle for 
the graph. Our investigation will include consideration of sufficient conditions for existence of 
Hamiltonian cycles such as those given in Dirac's and Ore's Theorems, and examination of integer 
programming formulations implemented in order to determine all possible feasible solutions. Other 
applications of the Traveling Salesman Problem will also be discussed. 

 

 



Primary Author: Kyle Swain Undergraduate 
Department/School: Geography and Geology       SURCA 
Faculty Supervisor: Mike Benedetti and Todd Lamaskin 
Environmental 
CSURF travel award 
 

THIN SECTION ANALYSIS OF SEDIMENT SAMPLES FROM LAPA DO PICAREIRO, PORTUGAL 

Lapa do Picareiro is a limestone cave near Fátima, Portugal. Ongoing excavations at Lapa do Picareiro 
have unearthed more than 10 meters of muddy gravel. Sediment ages range from  9,000 BP to more 
than 60,000 BP. The cave fill contains rich faunal and lithic assemblages from the Middle Paleolithic and 
Upper Paleolithic periods, along with younger occupations. This research focuses on the transition 
period between the Upper & Middle Paleolithic, a time which a Neanderthal dominated Europe 
transitioned into a Early Modern Human dominated Europe. Microscopic identification of archeological 
materials, mineralogical components of the sediments, and the sedimentary processes provide insight 
into the cave environment. 

 
Primary Author: Kristin Sweeney Undergraduate 
Department/School: Nursing 
Faculty Supervisor: Jeanne Kemppainen 
Health-related 

PERSONAL PERCEPTIONS ABOUT PHYSICAL STATUS IN PEOPLE LIVING WITH HIV 

This investigation compares the personal perceptions about physical status to physiologic measures in a 
sample of 12 persons living with HIV in rural southeastern North Carolina. Scores on the Personal Self-
Perception Profile Questionnaire (PSPP) represented a moderate view of physical status. This finding 
contrasts with the anthropomorphic measures of the population studied. According to the Centers for 
Disease Control and Prevention body mass index standards, half of the participants (n = 6) were 
classified as overweight. When waist-to-hip ratios were calculated the results showed that 83% of the 
participants are at a significantly increased risk of metabolic complications according to the World 
Health Organization recommendations. Self-reported data revealed that 92% of the participants suffer 
from co-morbid conditions including hypertension, osteoarthritis, diabetes mellitus, and depression. 
When asked about barriers to physical activity, 71% of participants reported other health issues. These 
data suggest that co-morbid conditions serve as a significant barrier to physical activity and treatment 
plans would benefit from individualization in light of this finding. 

Primary Author: Audrey Taylor Undergraduate 
Department/School: Geography and Geology 
Faculty Supervisor: Michael Benedetti 
Environmental 
CSURF travel award 
 

MOLECULAR AND ISOTOPIC PROXIES OF MID-HOLOCENE HYDROCLIMATE AND 
PALEOENVIRONMENTAL CHANGE IN COASTAL PORTUGAL 

At Praia Rei Cortiço, coastal Portugal, compound-specific isotope analysis of leaf wax-derived n-alkanes 
and a combination of molecular distributions and bulk isotope proxies are used to reconstruct 



hydrologic and environmental change in a mid-Holocene wetland. During this relatively brief segment of 
the Holocene (6.6—5.4 ka BP), significant changes in precipitation source and storm-trajectory are 
recorded by substantial shifts in the stable hydrogen isotope composition of terrestrially-sourced C29 n-
alkanes (δD29). In particular, between 5.8 and 5.4 ka BP, relatively low δD29 values coincide with sand 
invasion along the Iberian coast and cooling in the North Atlantic. Strong correspondence between δD29 
values and the occurrence of ice rafted debris (IRD) during this time period illustrate a marked North 
Atlantic control on mid-latitude atmospheric circulation and precipitation regimes in Portugal. 
 
 
Primary Author: John Truden Undergraduate 
Department/School: History 
Faculty Supervisor: David La Vere 
 

DICK WILSON: CONTROVERSIAL OGLALA LAKOTA POLITICIAN 

As Oglala Sioux Tribal Chairman, Dick Wilson attempted to improve the situation of his people by 
strengthening the formal relationship between the United States and the Oglalas, which upheld Oglala 
Lakota legal rights. Wilson feared violence and government efforts to cut off the Oglala Lakota from aid 
would further impoverish his constituency. His response was to focus all his legal efforts on destroying 
the radical violent protest group, the American Indian Movement (AIM), which opposed him and the 
federal government. The United States government intervened after AIM occupied part of the Oglala 
reservation to oust Wilson. In the process of US intervention, the legal rights of the Oglala Sioux tribal 
government were ignored and Wilson's dreams of a healthy and prosperous reservation were shattered. 
However, Wilson ultimately succeeded in that he stopped the federal government from cutting off 
services to the Oglalas, which was in his view a worst case scenario. 

 

Primary Author: Collin Waldrop Undergraduate 
Co-author: Steven Guidos 
Department/School: Biology and Marine Biology 
Faculty Supervisor: Thomas Lankford 
 

FOOD HABITS OF SPINY DOGFISH (SQUALUS ACANTHIAS) IN COASTAL NORTH CAROLINA WATERS 

Spiny dogfish total catch limits established for commercial fisheries for the eastern United States favor 
northern states where high catch rates occur during the onset of a southward winter migration. 
Commercial fisheries regulations currently allocate portions of a coastwide quota to respective states 
assuming a single harvested population. There has been speculation that more than one population 
exists along the U.S. East Coast and that management strategies may require amendment. To explore 
this question, we examined the diets of spiny dogfish harvested in North Carolina coastal waters during 
winter 2016. Percent weight, frequency and occurrence for prey items were measured and compared to 
data published for localities north of Cape Hatteras. Preliminary findings indicate that dogfish prey on 
Atlantic menhaden, pigfish and amphipods while overwintering off North Carolina. Comparisons of 
dietary patterns across regions will be presented and implications for fisheries management will be 
discussed. 
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LINGUISTIC ANALYSIS OF THE LOMBARD EFFECT ON VOICE FATIGUE  

The Lombard effect is described as the subconscious raising of the voice to compete to be heard in 
competition with background noise. With this rise in voice amplitude comes the risk of straining and 
injuring the voice. This phenomenon is ever-present in daily life for speakers all around the world of all 
different linguistic backgrounds. This study addresses both Spanish and English speakers under the 
Lombard effect, and how this phenomenon affects voice quality. Participants performed a vocal loading 
task, reading aloud from a novel while being exposed to white noise at two different volumes. The 
investigator conducted a perceptual analysis of voice quality before and after the reading, and a survey 
of voice fatigue was administered. When exposed to the rising amplitudes of white noise, all participants 
augmented vocal production while reading. Although results did not illustrate a significant difference 
between the outcomes of voice quality of the speaking groups, this study prompts funded research for 
the future.  

ANÁLISIS TRANS-LINGÜÍSTICO DEL EFECTO DE LOMBARD EN LA FATIGA DE LA VOZ 

El efecto de Lombard se describe como aumento de la voz en competición con ruido. La fuerza y 
aumenta de la voz puede inducir fatiga y daño vocal. El fenómeno está presente en día cotidiana en 
todas lenguas del mundo. Éste estudio investiga las diferencias entre los hispanohablantes y hablantes 
del inglés bajo del efecto de Lombard y también las diferencias de como se afecta la calidad de la voz.  
Participantes hicieron un leyendo alargado de un libro mientras oír diferentes niveles de ruido blanco. El 
intento fue para sobrecargar la voz. La investigadora hizo un análisis perceptual de la voz antes y 
después del leyendo alargado para detectar cambios en calidad vocal, y un cuestionario de fatiga de la 
voz estuvo administrado. Todos los participantes aumentaron sus voces cuando estuvieron expuestos al 
ruido subiendo. Aunque los resultados no mostraron una diferencia significante entre las calidades 
vocales de los dos grupos de hablantes, el estudio puede estimular investigaciones fundidas por el 
futuro. 
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MISPERCEPTIONS OF FORENSIC TECHNIQUES IN CRIME LABORATORIES 

The general public has come to expect the use of high-tech forensic science in the most serious crimes.  
This statement is one example from the 'CSI effect' debate driven by popular procedural television 
shows, such as CSI. This paper reflects on CSI's prospective influence on viewers' perceptions of forensic 
procedures and evidence testing conducted in and out of the crime laboratory. The main objective for 
this paper is not to test the 'CSI effect' but to gain a better understanding of the forensic content 
portrayed in the CSI television shows to aid future research. A content analysis of the popular forensic 
procedures portrayed in CSI is compared and contrasted with accepted standards for crime laboratories.  
The results show that CSI portrays all different types of forensic evidence and processes them in an 
immediate and reliable way with various types of equipment. 
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MERISTIC AND MORPHOMETRIC ANALYSIS OF SOUTHERN FLOUNDER IN THE U.S. SOUTH ATLANTIC 
 
The southern flounder supports valuable fisheries throughout its range in the U.S. South Atlantic and 
Gulf of Mexico. Currently, population structure within distinct ocean basins is poorly understood.  
Recent genetic and otolith morphometric analyses infer only limited geographic structure along the U.S. 
South Atlantic coast between Florida and North Carolina.  Here, we examined whole body 
morphometric outlines and counts of fin rays and gill rakers of southern flounder collected from regional 
nurseries within the Atlantic to identify potential spatial variation. Truss networks were constructed 
using twelve landmarks on each fish and linear distances were compared among states using linear 
discriminant function analysis. Dorsal and anal fin ray counts and the number of gill rakers on the lower 
gill arch were incorporated as additional variables in discriminant analyses and also compared for 
central tendency and distributional shape among states. We examined ~170 fish (40-45 from FL, GA, SC, 
and NC) and found no regional differences in the mean count of dorsal and anal fin rays, or gill raker 
counts.  Distributional shapes were also indistinguishable. Linear discriminant function analysis did 
identify some regional differences and achieved classification success rates > 70% when all variables 
were included. Differences in fish shape are likely driven by environmental forcing on growth patterns 
during the first year of life. 
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THE EFFECT OF ACCLIMATION TEMPERATURE ON ANAEROBIC METABOLISM IN EXERCISING 
YELLOWBELLIED SLIDERS 

We assessed lactate accumulation as a metric of anaerobic metabolism for cold- and warm-acclimated 
yellowbellied slider turtles exposed to an exercise protocol. A general linearized model was used to 
assess the response of plasma lactate to categorical and continuous variables (R v 3.1.2). Akaike 
information criterion adjusted for small sample size (AICc) was used to determine the best fit models, 
which were (Δ lactate ~ temperature) followed by (Δ lactate ~ activity). The Δ lactate (mmol·L-1) was 
greater in warm-acclimated turtles (28°C: 3.89±1.20) than in cold-acclimated ones (18°C: 0.16±.019); 
temperature was a significant predictor (t=3.696, P=0.008). Higher activity (paddle frequency·min-1) was 
associated with greater Δ lactate, but it was not a significant predictor (28°C: 64.5±5.5, 18°C: 41.2±5.4) 
(t=1.758, P=0.122). Our research provides insight into temperature effects on metabolism of 
yellowbellied slider turtles that may have implications for locomotory performance and survival 
throughout the active season. 
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THE MISSION OF ACQUISITION: THE DEVELOPMENT OF LINGUISTIC TRAINING IN THE  
UNITED STATES ARMED FORCES 

 
This thesis consists of research done on current practices within the United States Armed Forces to 
provide second language instruction to active duty troops. It discusses the history of programs leading 
up to existing practices today, as well as provides an in-depth description and analysis of the objectives, 
motivations, and challenges specific to this military audience. Best practices and suggestions for future 
improvements of these services to our soldiers and Marines are also provided. 
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ANTIBIOTIC PRODUCING BACTERIA DISCOVERED AT LOCAL ANNE MCCRARY PARK 

The discovery of new antibiotics is becoming a growing need in the world as bacteria evolve to be 
immune against our medicines. With the vast amount of soil covering the Earth, more antibiotic 
compounds are bound to be in our soils, waiting to be discovered.  With this research project, my goal 
was to find the type of soils that are the most diverse in their microbial activity.  In doing so, I found a 
microbe that was producing an antibiotic that showed resistance against four of the six ESKAPE 
pathogens, including S. aureus, K. pneumoniae, A. calcoaceticus, and P. aeruginosa.  After sequencing 
the 16S rRNA, I discovered that this bacterial species is Pseudomonas soli. Though it's known to produce 
an antibiotic compound, not much research has been done to determine what the compound is and it's 
effectiveness, demonstrating a need for continued study. 
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A CASE STUDY OF PLACEBO EFFECTS IN A CHILD WITH PTSD 

Post-traumatic stress disorder (PTSD) is an anxiety disorder that is triggered by the exposure to an actual 
or perceived threat; or the thought of possible serious harm or violence. Neurofeedback is a treatment 
based on operant conditioning principles, that reinforces specific brain wave activity. This treatment 
may help individuals to better understand how to regulate their emotions, which may then help 
decrease PTSD symptoms. However, some studies have found that sham neurofeedback is as effective 



in decreasing PTSD symptoms as active neurofeedback. Placebo effects are decreases in symptoms that 
are seen during inactive treatments, such as shame neurofeedback, due to a person's expectations that 
the treatment will be helpful. The current case study is evaluating a sham neurofeedback protocol on 
PTSD symptoms in an 11-year-old boy. Results for this case study indicated that PTSD symptoms 
decreased during the course of six months and disruptive behaviors also showed decline. 
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