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BIOLOGY 
 
Biology 
“The effect of  acidification on kariomone detection in the freshwater snail, Elimia laqueta” 
Dylan Adler 
Faculty Advisor: John Niedzwiecki, Ph.D. 
 
Kariomones are chemical signals given off by organisms, which can be used by other organisms. 
Detecting chemical cues is vital for anti-predator responses in snails. Previous studies showed acidity 
may affect the ability of aquatic organisms to detect those cues. In this study, increased acidity may 
inhibit the snail, Elimia laqueta’s, ability to detect and respond to predation cues. Snails were collected 
and put into two separate pH conditions and two separate Kariomone conditions. Results show that anti-
predator response, in the form of crawl out behavior, was detected. Unfortunately, crawl out behavior was 
so great in both acidic conditions that it was impossible distinguish if snails’ ability to detect cues was 
inhibited by those conditions. Future studies should first habituate snails to acidic conditions before 
introducing cues. However, it can be concluded that snails do have an adverse reaction to mildly acidic 
water and show a crawl pout behavior, similar to fleeing predator cues. 

 
 
 
Biology 
“Cladistic comparisons of mitochondrial DNA vs. nuclear DNA in Ambystoma barbouri and 
Ambystoma texanum phylogeography” 
Shaoyun Yang 
Faculty Advisor: John Niedzwiecki, Ph.D. 
 
Phylogeography is the study of evolutionary relationships between populations across a species range, or 
between closely related species.  Mitochondrial DNA has been widely used to establish relatedness 
within or between closely related species.  Mitochondrial DNA has been used to identify three clades of 
Ambystoma barbouri, that relate to geography.  In particular, Ambystoma barbouri from Tennessee 
occupy a basal position in the phylogeny, suggesting they may of particular genetic value in conservation.  
However, mtDNA, show only one part of the evolutionary history of an organism.  Nuclear DNA, though 
less variable, may show different relationships.  In this study we amplified two unlinked nuclear markers 
from populations of each major clade, to see if the agreed or conflicted with relationships suggested by 
mtDNA.  While variation was low in the nuclear markers, there were areas of agreement, and a few 
interesting areas of disagreement.  The variation was so low, it was impossible to attach statistical 
significance to the differences. Our study suggests further work with nuclear DNA markers, might yield 
new insights into the phylogeography of Ambystoma barbouri. 

 

 

 

 

 
 



Biology 
“Size dependent behavioral response of snails to crayfish kairomones” 
Catherine Isaac 
Faculty Advisor: John Niedzwiecki, Ph.D. 
 
Kariomones are chemical cues given off by organisms. These cues can be used by prey to detect 
predators. The response to a chemical cue may depend on something about the organism receiving the 
cue that is state dependence.  A hungry snail, or a snail with a large strong shell may choose to ignore a 
cue that would cause a reaction to a snail in a different state. Detecting chemical cues has been shown to 
be important in the anti-predator responses of snails. In this study, we examined two size classes of 
snails and tried to detect differences in the way they responded to predation cues. Unfortunately, we were 
not able to detect antipredator behavior, in the form of either crawl out behavior or changes in over-all 
activity level.  The method of observation may have affected snails’ behavior, future studies may need to 
minimize observer effects. The possibility of state dependent response was not able to be evaluated in 
this study. 

 

Biology 
“Learning and classical conditioning to predation cues in a snail.” 
Martena Ibrahim 
Faculty Advisor: John Niedzwiecki, Ph.D. 
 
Kariomones are chemical signals produced by an organism and can be used by other organisms, to find 
prey, or to avoid predators.  Some studies have shown that aquatic invertebrates can learn to detect new, 
or novel predators, through a process of classical conditioning, by associating their kariomones, with an 
established signal such as alarm cue, a cue given off by injured or dying conspecifics.  Detecting 
chemical cues is vital for anti-predator responses in snails. We attempted to pair the cues from a novel 
predator, Betta spendens with a mix of cues from a known crayfish predator and alarm cue. We 
hypothesized that snails who had been exposed to paired cues, would show a stronger response to novel 
cue, than those who had just been previously exposed to the novel cue. Our results showed significant 
differences in responses to both post and pre-treatment.  However the results were not consistent with 
classical conditioning. Instead, they showed signs of habituation.  Snails first exposed to alarm cue 
showed very strong antipredator responses, in the form of crawl out behavior, however snails who had 
been previously treated did not react. This looks more like habituation, a simpler form of learning. 

 

Biology 
“Synchronization of the life cycle of Caenorhabditis elegans and the correlation of worm age and 
worm death from the pathogen Bacillus thuringiensis.” 
Haley Hatfield 
Faculty Advisor: Robert Grammar, Ph.D. 
 

This experiment is seeking to find out if there is a correlation between the stage of the life cycle of 
Caenorhabditis elegans and the prevalence of death due to the toxicity of the pathogen Bacillus 
thuringiensis. In order to test this correlation, a method of synchronization of the worm’s life cycle is 
required so that only one stage of the life cycle can be tested at a time.The method used to synchronize 
the worms life stage is called bleach synchronization and allows all ages of worms to disintegrate while 
the eggs remain intact. Once the worms were synchronized, the pathogen, Bacillus thuringiensis, was 
introduced to the worms at each stage of their life cycle (L1, L2, L3, L4), and the number of dead worms 
at each stage was compared. Our hypothesis is that there is a correlation between the age of the worms 
upon introduction to Bacillus thuringiensis and the prevalence of death. 



Biology 
 “Insight on aversive learning in Caenorhabditis elegans when introduced to Bacillus 
thuringiensis during reproduction and growth”  
Brandi Duke 
Faculty Advisor: Robert Grammer, Ph.D 
 

Bacteria serves as the primary food source for the microscopic nematode Caenorhabditis elegans (C. 
elegans). Due to the biodiversity of its natural soil-dwelling habitat, C. elegans encounter numerous 
bacteria strains – many of which are poor food sources or furthermore pathogenic (Bargmann, 2015). 
Ingestion of pathogenic bacteria can be lethal for the nematode. However, C. elegans possess the 
remarkable capability to learn and recall environmental stimuli associated with food source quality. This 
defense mechanism greatly increases the nematode’s chance of survival and reproduction (Law, 2004). 
Though extremely pathogenic to C. elegans, Bacillus thuringiensis (Bt), has been shown to attract the 
nematode (Luo, 2013). The purpose of this work was to determine if C. elegans would modify its 
subsequent chemotaxis preference after prior exposure to Bt. A series of assays was utilized to compare 
the chemotaxis behavior of C. elegans naive to Bt and C. elegans which were previously introduced to 
the bacterium. 

 

Biology 
“Kinetics of Progression of Pathogenicity of Caenorhabditis elegans in Response to Bacillus 
thuringiensi” 
 Dana L. Cornwell 
 Faculty Advisor: Dr. Robert Grammer,  
 

The purpose of this experiment is to determine the kinetics of pathogenicity of Caenorhabditis elegans in 
response to Bacillus thuringiensis. To determine the kinetics, C. elegans’ activity and rigor were observed 
after being exposed to Bacillus thuringiensis for pre-determined amounts of time. C. elegans have shown 
increased rigor after being exposed to the Bacillus thuringiensis for 9 hours, and a significant number of 
C. elegans become completely inactive or die after 15 hours of exposure. In addition, there is a 100% 
lethality rate of C. elegans in response to Bacillus thuringiensis after 27 hours, in agreement with 
published values. Nomarski observation has indicated visible pathogenic symptoms after 12 hours of 
exposure to B. thuringiensis, including vacuolations and decreased width of the intestinal lumen from 
about 15 micrometers to roughly 7 micrometers.  

 

Biology 
“Isolation of Lysosomes in Caenorhabditis elegans” 
Ryan T. Fox 
Faculty Advisor: Robert T. Grammer, Ph.D.  
 
In this experiment, we aim to accomplish the isolation of lysosomes within the model organism 
Caenorhabditis elegans.  In an effort to obtain this isolation, a protocol used for the isolation of lysosomes 
in hogs adapted for C. elegans in addition to growth of the worms in liquid culture.  This turned out to be 
successful.  To ensure both viability and efficacy of the isolation, assays involving Acid Phosphatase, a 
marker enzyme for lysosomes, were run and the absorbances at 405nm were taken. Additionally, protein 
content and subsequently specific activity of the lysosomes was obtained by running Bradford protein 
assays. These values were then used to obtain a de Duve plot. Finally, the pH dependency of the 
samples was determined using Acid Phosphatase assays conducted in varying pH buffers ranging from 2 
to 11. 
 



Biology 
“In Search of a Simple Microfluidic Method for the Chemotaxis Assay”  
Sherif S. Helmey  
Faculty Advisors: Robert Grammer, Ph.D. and Krista McBride, Ph.D. 
 

The purpose of this study is to construct a simplified microfluidic model for the chemotaxis assay of 
Caenorhabditis elegans. We are investigating models with polydimethylsiloxane (PDMS) and glass, 
PDMS and bacteriological agar, and agar only. All models are based on a simple design with three bays 
and two channels connecting the bays in a single row. The current literature affords microfluidic devices 
that are highly specialized for measuring specific parameters of C. elegans while immobilized, swimming 
or mimicked crawling. The method we seek would allow the nematode to crawl or mimic crawling by 
swimming. We hope to find that our assay is faster, reduces dose dependent effects, and offers a better 
method for studying chemotaxis with small nematode counts.  

 

 
Biology 
“The effects of an antidepressant, Bupropion, on the chemotaxis of nicotine-treated 
Caenorhabditis elegans towards an attractant”  
Sargoel Rezanejad 
Faculty Advisor: Robert Grammer, Ph.D.  
 

Nicotine is a parasympathomimetic stimulant that crosses the blood-brain barrier in humans and binds to 
cholinergic receptors in the brain, impairing cognitive functions. Lately, nicotine antagonists such as 
antidepressants have been shown to reduce the effects of nicotine addiction and induce cessation. One 
such pharmaceutical, Bupropion, does so by blocking the nicotinic acetylcholine receptors in the brain, 
promoting nicotine suppression in humans. In this study, we investigated the effects of nicotine and an 
antidepressant, Bupropion, on the chemotaxis of C. elegans towards an attractant. The optimal 
concentration of nicotine was found by a dose response assessment, and assays done with nicotine-agar 
fed worms demonstrated that nicotine impedes their chemotaxis to the attractant. Finally, we washed 
nicotine-treated worms with Bupropion to see if the pharmaceutical will reduce the effects of the nicotine 
and improve the nematodes’ chemotaxis towards the attractant. Bupropion was effective in improving the 
chemotaxis ability of nicotine treated worms.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Biology 
“Investigating the use of quorum sensing molecules in the pathogenic pathway of Bacillus 
thuringiensis in Caenorhabditis elegans” 
Brooke Pugsley 
Faculty Advisor: Robert Grammer, Ph. D. 
 

Bacillus thuringiensis (Bt) is a spore-forming bacterium that is pathogenic to C. elegans. The route of its 
pathogenicity is not completely known in nematodes, but previous studies have shown quorum sensing 
(QS), the idea that bacteria communicate through pheromones to gain information about the environment 
and other cells, plays an essential role in Bt’s infection of insects after sporulation. More research is 
needed to fully understand the importance of QS. This study will use media containing QS molecules 
from sporulated Bt to surround vegetative Bt, revealing if the bacteria can quorum sense in that stage of 
life. A growth curve has been created for Bt in enhanced liquid medium, indicating growth begins to flatten 
off past 20 hours but does not stop completely. Additionally, it has been observed that sporulation of Bt 
takes longer in enhanced L broth then on an LB agar plate. At this point, medium can be removed from 
the highest percentage of Bt and placed with vegetative to see if the chemicals in the medium cause 
sporulation in the Bt. 

 

 

Biology 
“Novel etoposide drugs inhibit the growth of cancer cells in culture” 
Priyanka Kumar, Amber Bradley and Joe Deweese, Ph.D. 
Faculty Advisor:  Chris Barton, Ph.D.   
 

Etoposide is a common chemotherapeutic compound and is currently used to treat a number of 
malignancies. Though effective, etoposide is associated with a number of secondary cancers, specifically 
acute myeloid leukemia. It is believed that the quinone metabolite of etoposide is responsible for this 
observation. Here, we show that novel analogs of etoposide, unable to be metabolized like the parent 
compound, show an inhibitory effect on cell growth in both colorectal and lunch cancer lines. Cell cycle 
analysis shows an increase in sub G0 cell population of HCT116 cells and a decrease in S phase cell 
population of A549 cells. Our findings suggest that these etoposide analogs, due to their cell inhibitory 
effects, should be further studied as an alternative to etoposide. Further analysis of the mechanism of 
these drugs is needed to confirm their ability to specifically target topoisomerase. 

 

 

 

 

 

 

 

 

 



 

Biology 
“Lycorine hydrochlorine induces a proliferative arrest in colorectal cancer cells” 
McKenzie Roberts 
Faculty Advisor:  Chris Barton, Ph.D.   
 

Alkaloids are nitrogenous compounds extracted from plants and animals that have demonstrated the 
ability to inhibit the growth of cancer cells. One type of alkaloid, lycorine hydrochloride, has halted growth 
in multiple cancer types and has acted synergistically with other compounds, but its effects on colorectal 
cancer are unknown. We investigate whether lycorine hydrochloride presents antiproliferative effects on 
colorectal cancer. We show that lycorine hydrochloride promotes cell cycle arrest in colorectal cancer 
cells in culture. Alternatively, we show that lycorine hydrochloride does not have synergistic effects with 
the commonly used chemotherapeutics, 5-FU and etoposide. Our data indicates that lycorine 
hydrochloride could be utilized as a possible compound in treating colorectal cancer and produce better 
effects when used without other chemotherapeutics. 

 

Biology 
“Amodiaquine, an anti-malarial compound, inhibits the growth of epithelial cancer cells in culture” 
Bailey Bergmann 
Faculty Advisor:  Chris Barton, Ph.D.   
 

Cancer is currently the second most common cause of death in America, so it is vital that research 
continue in order to effectively treat those affected by this disease. Amodiaquine is a drug with anti-
inflammatory properties that is typically used to treat patients with malaria, but it has also been shown to 
kill human melanoma cells grown in culture. Whether amodiaquine is effective in other cancer types is 
currently unknown. To explore this, we used colorectal and lung cancer cells as a model to test whether 
amodiaquine is effective as an antiproliferative drug. Our data show that amodiaquine exposure results in 
a significant decrease in mitosis and a significant increase in apoptosis in all studied cancer cell types. 
Further analyses are needed to identify genes that are important for cellular response to amodiaquine. 

 

Biology  
“Examining the presence of Escherichia coli and fecal coliforms at Percy Priest Lake in Nashville, 
Tennessee” 
Hannah Forgani 
Faculty Advisor:  Chris Barton, Ph.D. and Matt Heard, Ph.D.  
 

Escherichia coli is a fecal coliform bacteria found in the intestinal tracts of endotherms. E. coli and other 
fecal coliforms are deposited into ecosystems when the intestinal lining sheds. E. coli presence can 
indicate the presence of other pathogens in the same environment. Government agencies regularly test 
ecosystems for the presence of these bacteria, however, they often overlook the sand that lines these 
ecosystems. When they test for these bacteria, they have set an abundance threshold. Recent research 
suggests sand could be a source of bacteria in these ecosystems so more studies need to be done to 
examine the differences in bacterial abundance between water and sand. In our study, we collected 
multiple samples at Percy Priest Lake and determined E. coli and fecal coliform abundance in sand and 
water. Our findings indicate that fecal coliform abundance is significantly higher in sand and most sand 
samples exceeded the abundance threshold. 



Biology 

“The role of alpha-1- adrenergic receptor antagonists in the treatment of colorectal cancer” 
Colin Cardwell 
Faculty Advisor:  Chris Barton, Ph.D.  
 

Colorectal Cancer (CRC) remains one of the main causes of cancer related deaths due to its common 
occurrence along with a poor late stage prognosis. Despite the progress achieved in developing 
treatment opportunities, the third most common form of cancer in Western countries is CRC. This study 
presents data suggesting that terazosin, an alpha-1- adrenergic receptor antagonist most commonly used 
in the treatment of hypertension or benign prostatic hyperplasia (BPH), is able to inhibit the growth of 
CRC cell line HCT116. We observed that HCT116 cells, following treatment with terazosin, show a 
significant increase for cell cycle arrest. However, the data did not show a significant increase of 
apoptosis and is independent of the p53 tumor suppressor pathway. Further research is necessary to 
determine if terazosin may work synergistically with another drug to be a viable option in cancer 
treatment. 

 

 

Biology 
“The Effects of β-Estradiol and 11-Ketotestosterone on Sexual Aggregation and Stress in Adult 
Danio rerio” 
Rebecca Derby 
Faculty Advisor: Lori McGrew, Ph.D 

Danio rerio are becoming a popular model organism in biological research because of their similarities to 
humans including their nervous and endocrine systems. Therefore, when studying the effects of 
hormones on humans, zebrafish are an ideal model system. Zebrafish regulate shoaling and mating 
behaviors using hormones detected by olfactory sensations including 11-ketotestosterone and β-
estradiol. Zebrafish exposed to these hormones of the opposite sex show reversal in mating behaviors, 
shoaling, and physical sex characteristics. These hormones have also been linked to changes in stress 
measured using cortisol levels in adult zebrafish. Importantly, similar sex steroids can be found in drinking 
water ingested by humans. However, little is known about how the amounts of hormones found in treated 
water may affect human physiology. Using zebrafish as a model, this study aims to see if there is a 
potential danger to humans. When female zebrafish were treated with 11-ketotestosterone and male 
zebrafish were treated with β-estradiol it did not show reversal of olfactory behavior. However, treatment 
with hormones from the opposite sex did increase the velocity of the zebrafish, which is an indicator of 
stress. Further investigation shows that the male zebrafish were less affected by the estradiol than the 
females were by testosterone. The female zebrafish exhibited an increased amount of time spent in the 
bottom of the dive tank as well as increased cortisol levels when treated with testosterone. This suggests 
that that the concentration of sex steroids found in drinking water could pose a potential threat to humans 
who use many of the same endocrine mechanisms as zebrafish. 

 

 

 

 

 



Biology 
“The Effects of Tomoxetine Hydrochloride on the Ability to Recall Memories in Adult Zebra Fish” 
Elizabeth Sparks 
Faculty Advisor: Lori McGrew, Ph.D. 
 

For this project, tomoxetine hydrochloride, was given to adult Danio rerio (zebrafish).  Tomoxetine, a 
norepinephrine reuptake inhibitor (NETI), is being studied for the potential treatment of attention deficit 
hyperactivity disorder (ADHD) and depression. The zebrafish were trained to navigate the T-maze until 
they reached an average pass rate of 60% for two consecutive days. The fish were then divided into three 
groups of the zebrafish: a control group, a group receiving 1µM of tomoxetine hydrochloride, and a group 
receiving 0.5 µM of tomoxetine hydrochloride.  Each fish was treated individually by putting it into a small 
beaker filled with the designated amount of drug for one hour.  Each fish was then put into the T-maze 
and the results were monitored and recorded. Each fish was only tested once in the T-maze during the 
final round of testing. This was done to ensure that only the recall of previous training was being 
assessed. While only a few fish were tested in this pilot study, the results for 0.5 µM of tomoxetine 
hydrochloride seem promising.  Future studies should focus on further testing of Danio rerio treated with 
this NETI.  

 

Biology 
“Variations in Arthropod Diversity Across Green Roofs Differing in Age and Types of Plant 
Coverage” 
Taryn G. Anderson 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 

Green roofs are roofs in urban settings that contain foliage that can serve as habitats to support animal and 
insect diversity. Increased insect diversity contributes to a more biodiverse environment and has many 
positive effects on the green roofs. This study examined the effect of two factors, age of roof and plant 
coverage, on the variation in arthropod diversity on green roofs. Pitfall traps under two plant types, grass 
and non-grass, were used to collect organisms in mid-September and in early November on three urban, 
campus green roofs. The organisms were identified to family level and diversity indices computed to assess 
variation in biodiversity. More specimens were collected in late summer, but no differences were found 
between grass and non-grass sites.  The oldest roof had the least family diversity while there were so 
significant differences in diversity between the newer and mid-aged roofs. 

 
Biology 
“The Effect of Urban Green Roof Size on the Diversity and Abundance of Arthropods and 
Mollusks” 
Courtney L. Ankrapp 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 
Green roofs provide a valuable habitat to arthropods and terrestrial mollusks in urban areas that have 
limited green space.  Arthropods and terrestrial mollusks have been found colonizing green roofs of all 
types, even those with limited soil structure and plant diversity. Fifteen pitfall traps were established on 
three urban green roofs of different sizes (1 trap per 24 m2) and specimens collected 48 hours later. 
Traps were set up twice to maximize sample size. Plant diversity and coverage was similar among the 
three roofs.  The expectation is that diversity and abundance of arthropods and the abundance of 
mollusks will vary in relation to green roof size.  This research can indicate ideal green roof sizes in order 
to maximize diversity of these taxa in urban areas.    



Biology 
“The Effects of Exotic Plant Species on Insect Biodiversity within an Urban Temperate Deciduous 
Forest” 
Christien Jackson 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 

The invasion of exotic plant species can influence the arthropod biodiversity of terrestrial 
habitats.  However, the impact on diversity is not fully known, especially in urban areas. This study 
examined levels of arthropod biodiversity in plots with varying amounts of native Acer saccharum and the 
exotics Lonicera maackii and Ligustrum vulgare. Arthropods were collected in plots dominated by exotic 
plants, plots with intermediate levels of exotics, and plots with no exotic plants in an urban forest.  A 
combination of pitfall traps and branch beatings were used to collect specimens.  Specimens were identified 
to family and diversity indices determined.  Plots with high levels of exotic plants had fewer individuals and 
moderate amounts of diversity.  Native plots had the most individuals but lowest diversity.  Mixed plots had 
the greatest diversity suggesting that intermediate disturbances may influence levels of diversity.  This 
research will provide information on the effects of exotic plants on arthropod abundance and diversity, with 
implications towards management.  

 

 

 

Biology 
“Decomposition of Leaf Litter on Urban Green Roofs of Different Ages Compared To 
Decomposition in a Community Garden” 
Latiara Jarvis 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 

Decomposition of leaf litter is affected by a variety of environmental factors.  While decomposition in natural 
areas has been examined, less is known about leaf litter decomposition on urban green roofs.  As a human-
constructed environment, the age of a green roof could be a determining factor affecting decomposition. 
This study examined the decomposition rate of an herbaceous species, Penstemon spp, commonly grown 
on green roofs.  Leaf litterbags were placed on three green roofs and in a community garden to study 
decomposition over a 6 month period.  Decomposition on the green roofs occurred significantly faster than 
in the community garden.  Age of green roof had less of an impact on decomposition rate. Examining 
ecological processes on green roofs can provide more information about the benefits of green roofs in 
urban areas to support biodiversity and support nutrient cycling.  

 

 

 

 

 

 

 

 



 

 

Biology 
“The Effects of Exotic Invasive Plant Species on Pollinator Diversity in a Deciduous Temperate 
Forest” 
Kylie Lawrence 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 

 Lonicera maackii (bush honeysuckle) and Ligustrum sinense (Chinese Privet) are two common exotic 
invasive plant species in Middle Tennessee forests.  These exotics can negatively impact bee and 
pollinator diversity and abundance in forests while also negatively affecting the forest as a whole by 
outcompeting native plants. This study looked at the effects of exotic plants on bee and pollinator diversity 
in an urban deciduous forest in Nashville, TN. Nine plots with five collection traps each were established 
in areas varying from high exotic plant density to low/no exotics. Insects caught in the traps were 
collected within 72 hours and identified to genus.  Preliminary results suggest that more pollinators were 
found in areas with an intermediate density of exotics and fewer pollinators in areas of dense exotic 
plants. The long term implications are that exotic plants can impact natural areas by changing pollinator 
diversity which in turn can affect plant diversity.     

 

Biology 
“Abiotic Factors Affecting the Migration Rate of Cyanobacterial Cells Through Sediment Columns” 
Cody Rasner 
Faculty Advisors: Darlene Panvini, Ph.D., J.S. Metcalf, K. Rasner, and R. Richer [Belmont University, 
Nashville, Tennessee (CR, DP), Institute for Ethnomedicine, Jackson, Wyoming (JSM), and University of 
Wisconsin Marinette, Marinette, Wisconsin (KR, RR).] 
 

Cyanobacterial cells and their toxins are found in drinking water supplies obtained from groundwater 
aquifers. How the molecules travel through the sediment, contaminating the reservoirs of water, is less 
understood. Preliminary studies indicate the flow of cyanobacterial cells and microcystin, a known 
hepatotoxin, through sediment columns over a 72-hour period.  Aquifers in certain areas of Wisconsin 
and the Great Lakes region may be disproportionately at risk of contamination by cyanobacteria and 
cyanobacterial toxins if the flow rate of the cyanobacteria through sediment is impacted by environmental 
factors related to mining or agricultural activity that lead to acidification or eutrophication of the lakes 
respectively. In this study, the movement of the cyanobacterial cells is investigated under varying abiotic 
conditions. Six sediment columns were filled with natural sediment obtained from the bank of Lake 
Michigan and the flow rate of cyanobacteria was measured under two varying conditions within the 
columns:  pH and NPK concentrations. Abiotic factors tested had measurable effects on the migration of 
cyanobacterial cells through lake sediment, but our data suggest that Wisconsin groundwaters may not 
be at an increased risk of cyanobacteria infiltration with respect to eutrophication and acidification of the 
lakes and the surrounding sediment.  

 

 

 

 

 



Biology 
“The Diversity of Microbial Communities on Urban Campus Green Roofs and Community Garden” 
Lex Roberts 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 

The use of green roofs are increasing as cities aim for environmental benefits such as reduction of energy 
use and storm water runoff.  Green roofs also provide improvised ecosystems that allow a greater 
diversity of organisms to exist in urban environments.  To examine the occurrence of microbes on green 
roofs on an urban campus in Nashville, TN, soil samples from three roofs and a community garden were 
collected.  The green roofs varied in age and plant community structure.  Soil microbial community 
analyses were determined using Biolog ecoplates.  The occurrence of E.coli/coliforms, Staphylococcus 
aureus, and Enterobacteriaceae was assessed using 3M Petrifilms. Samples were collected in late 
September. Microbial functional diversity was higher on the older and newer green roofs, but lowest in the 
community garden.  The green roofs showed high similarities in microbial functional diversity.  E. coli was 
found at all sites while Staphylococcus and coliforms were found only in the garden and mid-aged roof.  
The observation of microbial communities on green roofs can expand an understanding of the role of 
bacteria and fungi in ecological processes such as nutrient cycling, plant absorption of nutrients, and 
animal and plant diversity.  

 

 

 

Biology 
“Fertilization of Green Sea Urchin, Lytechinus Variegatus, Negatively Impacted by Increasing 
Temperature and Acidity” 
Cady L. Sliger 
Faculty Advisor:  Darlene Panvini, Ph.D., Virginia Fleer, and James Wetzel [Belmont University, Nashville, 
Tennessee (CS, DP), and Gulf Coast Research Laboratory, Ocean Springs, Mississippi (VF, JW). 
 

Climate change is causing environmental impacts like ocean warming and ocean acidification. Previous 
studies have determined that these environmental changes can affect marine life. However, there is 
insufficient data to explain how these environmental changes affect the green sea urchin, Lytechinus 
variegatus. Due to its geographical location in the Gulf of Mexico, L. variegatus could be impacted to a 
greater degree by climate change. This experiment examined the effects of climate change-related 
factors on the fertilization success of L. variegatus. Experimental trials (23°C, 25°C, and pH 8.1, pH 8.3) 
were conducted in all combinations and compared to the control (21°C and pH 8.5). Percent fertilization 
decreased with increasing temperature and increasing acidity. This research provides additional 
information towards the goal of protecting marine life from the effects of climate change with a focus on 
fertilization success. 

 

 

 

 

 

 



Biology 
“Effect of Inorganic vs. Organic Selenium Compounds as a Pre-treatment to Oxidative Stress 
Caused by 6-Hydroxydopamine Treatment in C. elegans”  
AC Dowd 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
Parkinson’s disease has been linked to oxidative stress. Selenoproteins have been found to act as an 
antioxidant. Selenium is a micronutrient needed for normal bodily function that is incorporated into the 
selenoproteins. This experiment compared an inorganic form and an organic form of selenium in reducing 
the damage caused by a 6-hydroxydopamine (6-OHDA) oxidative challenge to the dopaminergic neurons. 
No difference was found in the mobility shift patterns between C. elegans treated with the two forms of 
selenium and 6-OHDA. It is assumed that both forms of selenium can be effectively incorporated into 
selenoproteins and thus contribute to antioxidant properties. 

 

Biology 
“The Effects of Bromocriptine on the Mobility of Caenorhabditis elegans Induced With 
Parkinson's-like Disease” 
Midya Yarwis 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
Ten million people worldwide are affected with Parkinson's disease. It is characterized by the loss of 
dopamine neurons in the brain, thus affecting a person’s movement and cognition. Pharmaceuticals have 
provided treatments that slow down the progression of the disease. Overtime, the body stops responding 
to these medications. Bromocriptine is a drug that has been used for diabetes and prolactin related 
issues.  Additionally it has shown promising results for alleviating symptoms associated with Parkinson's. 
Research suggests that bromocriptine protects dopaminergic neurons during times of oxidative stress. In 
this research, the protective effect of bromocriptine on the movement activity of Caenorhabditis elegans 
with PD like disease was investigated. Results suggest that bromocriptine’s neuroprotective effect does 
restore normal locomotion in worms with Parkinson-like disease. 

 

Biology  
“Investigating the Effect of the NMDA-type Neurotransmitter Glutamate on Habituation in 
Caenorhabditis elegans” 
Yasmine Telwar 
Faculty Advisor: Nick Ragsdale,Ph.D. 
 
NMDA-type (N-methyl-D-aspartate) receptors are ion channel proteins that bind to specific glutamate 
neurotransmitters. This is uniform in both humans and Caenorhabditis elegans. The nmr-2 gene codes for 
the glutamate receptor in C. elegans. Current literature links glutamate neurotransmitters to associative 
learning and memory formation. There has not been a connection made with forms of non-associative 
automatic learning. Habituation is considered the simplest form of learning, specifically non-associative, in 
vertebrate organisms. The mechanism is yet to be discovered. This experiment attempts to habituate 
both the wild type and nmr-2 knockout C. elegans. A chemotaxis assay is performed to measure the 
effect of the manipulation. The hypothesis is: because of the inoperable NMDA receptor in C. elegans 
with the nmr-2 k.o., they would not exhibit the same habituated behavior that the wild-type would. The 
results do not support the hypothesis. 

 

 



Biology 
“Investigating the Potential Role of nsy-1 in Response to an Oxidative Stressor” 
Taylor Hodges 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
Caenorhabditis elegans (C. elegans) serve as a model organism used to study the process of the loss of 
dopaminergic neurons due to the effects of treatment with 6-hydroxydopamine (6-OHDA). Research has 
shown that a mutation in the nsy-1 gene, orthologous to the mammalian ask-1 MAPKKK and part of the 
highly conserved p38 MAP kinase pathway, plays a role in the innate immune response activated during 
oxidative stress.  In this study, C. elegans were treated with 6-OHDA in order to determine whether or not 
there was a mobility shift in treated nematodes versus untreated nematodes in two strains, AU3 nsy-1 
knockout and wildtype N2 nematodes. It was hypothesized that the nsy-1 gene knockout nematodes would 
exhibit a normal mobility shift assay after treatment with 6-OHDA.  

 
 
 
BIOCHEMISTRY AND MOLECULAR BIOLOGY 
 

 
 
Biochemistry and Molecular Biology 
“Stable inheritance of olfactory imprinting in Caenorhabditis elegans” 
Hope Kramer 
Faculty Advisor: Robert Grammer, Ph.D. 
 
This study seeks to verify the ability of Caenorhabditis elegans olfactory imprinting to pass 
transgenerationally. C. elegans have been recognized to imprint on certain olfactory stimulants when 
exposed in the L1 life phase, presumably an epigenetic process. This imprinting results in an increased 
chemotaxis towards the stimulants as adults. Here, isoamyl alcohol is used as the olfactory stimulant, 
imprinting on L1 worms. Bleach synchronized worms were used. Naïve worms were used to determine 
base-line attraction to isoamyl alcohol. Continuous generations are being imprinted with these same 
methods. Each imprinted generation will have 1, 2, and 5 subsequent generations of non-imprinted 
progeny tested to determine if these presumed epigenetic changes, which induce imprinting, can pass on 
transgenerationally. 
 

 

 

 

 

 

 

 

 

 



Biochemistry & Molecular Biology 
“Isolation of Musa paradisiaca flavonoids to produce nitric oxide using Nitric Oxide Synthase 
(NOS)” 
Jordan T. Patrick 
Faculty Advisors: Rachel Rigsby, Ph.D. & Alison B. Parker, Ph.D. 
 

Cardiovascular disease (CVD) is the leading cause of death in the United States, accounting for every 1 
in 4 deaths (Center for Disease Control). Much speculation exists that the combination of sedentary 
lifestyles mixed with unhealthy diets are the major contributors to this pervasive disease. In fact, many 
therapeutic treatments for high-risk patients include: extreme alterations to their diet and/or the use of 
prescription drugs to increase heart efficiency. Although moderately effective, adherence to these diets 
dwindles as time progresses, and prescription drugs can present unforeseen side effects. Fortunately, 
there exists room to investigate methods that can provide similar benefits but a less restrictive diet 
through natural sources. It has been shown that an increase in the enzymatic activity of Nitric Oxide 
Synthase (NOS) in endothelial cells promotes vasodilation of the arterial wall. Expansion of the arteries 
can serve as a possible relief agent for atherosclerosis and embolic stroke patients. This research has 
sought to isolate flavonoids, a known cofactor for NOS, from bananas to stimulate the production of nitric 
oxide in vitro. Equal amounts of time have been spent deriving the flavonoids, analyzing these 
components, and preparing the enzyme for usage. The extraction of flavonoids from a natural source 
allows for direct integration into more practical eating habits. The scope of this research is that through 
small, impactful modifications to food composition and daily lifestyle a downward trend in the number of 
deaths linked to CVD will be observed. 

 

Biochemistry and Molecular Biology 
“The Effect of Lycopene From Different Sources on the HeLa Cancer Cell Line” 
Joe LaMartina 
Faculty Advisor: Rachel Rigsby, Ph.D. 
 

Lycopene is a natural compound of the carotenoid family and is found in tomatoes and other fruits and 
vegetables. Lycopene is known to provide many health and therapeutic benefits. This study sought to 
investigate cancer treating properties of lycopene by studying the effect of lycopene from different 
sources on the HeLa cancer cell line. Lycopene was obtained from Grape tomatoes, Roma tomatoes, and 
Heinz© tomato ketchup. An ethanol extraction process was used to extract the lycopene, and the 
presence of lycopene was confirmed using UV-Vis Spectroscopy. The molar extinction coefficient of 
lycopene in ethanol was determined to allow for identification of the concentration of extracted lycopene. 
HeLa cancer cells were then treated with different concentrations of each lycopene and dose response 
curves were created. 

 

 

 

 

 

 

 



NEUROSCIENCE 
 
 
Neuroscience 
“The effects of various pathogens on cortisol levels of Danio rerio measured from holding water 
compared to full body collection” 
Kara Garrett 
Faculty Advisor: Lori McGrew, Ph.D. 
 

Zebrafish serve as a reliable model for research in both anxiety and immunology due to the similarity in 
their stress-regulating (HPA) axis and their immune system in comparison to mammals. Previous studies 
have focused on the impact stress has on the immune system, but there has been less focus on the 
effect an immune response has on the HPA axis. In order to measure an expected increase in cortisol in 
response to a panel of different pathogens, a pilot study was first conducted to determine the best method 
for collecting cortisol from zebrafish. The first method used a noninvasive technique to collect cortisol 
from the holding water of zebrafish before and after exposure to a pathogen. The second method used 
the full body of the fish to extract cortisol through tissue homogenization. Concentration of samples was 
determined using an ELISA. Statistically significant conclusions cannot be made about the effects of 
various pathogens on the cortisol levels of zebrafish, but it was determined that the full body collection 
was superior; further research should use this method to investigate the stress response of zebrafish after 
exposure to different pathogens.  

 

Neuroscience 
“The Effects of Sugar and Artificial Sweeteners on Danio Rerio” 
Christian Candler 
Faculty Advisor: Lori McGrew, Ph.D. 
 

Artificial sweeteners have been linked to other defects in the body, such as lower metabolic rates, which 
influence diabetes and obesity in children (Brown, Banate, & Rother). As a result, artificial sweeteners 
have been getting an increasingly bad reputation over the past few years. This study looked at the 
relationship between both natural and artificial sweeteners and learning during the development of the 
Danio Rerio or zebrafish. Adult zebrafish were given food that had been placed in different solutions 
containing separate sweeteners, both natural and artificial. The zebrafish were to be tested in a T-Maze 
to assess learning capabilities while becoming accustomed to the sugary foods. A statistical analysis was 
planned to see how the groups compared in their learning capabilities after eating the sugary foods. The 
hypothesis for this study was that the zebra fish that are eating the artificially sweetened foods will be 
more impaired than the natural sugar foods, and those groups will be more impaired than the control 
group that isn’t treated with any sugar. Unfortunately, the most prevalent effect of the sweeteners was an 
increased mortality rate.  This is consistent with an increase in overall metabolism and further supports 
the negative impact of sweetener consumption on health. 

 

 
 
 
 
 
 
  



ENVIRONMENTAL SCIENCE 
 
Environmental Science 
“A Quantitative Analysis of a Kale Hybrid, Tronchuda Beira, Grown on an Extensive Green Roof, 
Garden and Earthbox” 
Caroline Glover 
Faculty Advisor:  Darlene Panvini, Ph.D. 
 

Urban agriculture is becoming more difficult to accommodate due to the lack of green space in urban 
areas. Extensive green roofs are known for successful carbon sequestration and the plants grown there 
are often heat and drought-tolerant. Few studies have examined vegetable growth on green roofs, 
especially in comparison to vegetables grown in more traditional garden plots. In this study, a green roof, 
a community garden, and EarthBoxes were used to compare growth of a kale hybrid, Tronchuda beira, 
in different environments. Dry mass, height, level of herbivory, soil texture, soil nutrient analysis, solar 
irradiance, and soil and air temperature were determined to note differences in the growth of plants in the 
growing environments.  Significant differences in growth were observed between the different sites, with 
the Earthboxes demonstrating more efficient growth. However, growth in the Earthboxes was 
comparable, regardless of location.  Differences in levels of herbivory, air and soil temperatures, and 
solar irradiance were observed between sites. The overall significance of the study is to examine the 
possibility of using green roofs to expand urban agriculture.  

 
 

POSTER SESSIONS 
4th Floor Atrium 
5:00PM-7:00PM 

 
CHEMISTRY AND PHYSICS 
 

Chemistry and Physics  
“Greener Options in the Chemistry Classroom: A Titrimetric Analysis of Coffee” 
Tyra Avery  
Faculty Advisor:  Danielle Garrett, Ph.D. 
 

Limited funding and access to proper disposal services often limit hands-on learning in the science 
classroom.  Incorporating greener chemistry options in the classroom allows topics such as acid-base 
chemistry to be taught with minimal impact to the environment.  

Acid-base chemistry is a fundamental concept, appearing in science standards, and is often taught using 
titrations. For example, Tennessee State Science Standards include knowledge of calculating pH, 
evaluating titration curves and understanding the mathematical principles used in chemistry. 

This study focuses on using a direct titrimetric technique to examine the acidity in coffee. Initial testing 
was done using sodium hydroxide as the base and bromothymol blue indicator. Bromothymol blue 
indicator was used because the titration curves showed an equivalence point near 7. Greener options for 
both bases and indicators will be tested to make the reaction safer for students and to create less 
hazardous waste.  

 

 



Chemistry and Physics 
“Modeling Diffraction with VPython” 
Max Kriegel 
Faculty Advisor: Steve Robinson, Ph.D. 
 

Double-slit diffraction is one of the cornerstones of quantum mechanics. In this project, we visualize 
double-slit diffraction with a VPython program. We consider all of the parameters that affect the diffraction 
and allow the parameters to be fully adjustable. This visual representation of diffraction should prove 
useful for physicists who are trying to conceptualize diffraction – perhaps as a starting point for further 
study. In addition, it should prove itself as a useful teaching tool for physics classrooms. 

 

 

 

Chemistry 
“Lipid Extraction of Wet Algal Biomass via Osmotic Shock”  
Amber Ansari 
Faculty Advisor: Alison Parker, Ph.D. 
 
Finding auxiliary methods for replacing fossil fuels and environmentally harmful process of bioenergy 
production is imperative. The need for alternative fuel and energy sources is a global issue which has 
been tackled with innovative technologies but has also been accompanied with high costs. Several 
methods relying on the usage of cytosolic lipid bodies extracted from microalgae for biofuel conversion 
are promising due to their ability to produce immensely high lipid amounts that can yield for productivity -
in contrast to conventional food stocks. Rigid cell walls in microalgae strains substantially hinder lipid 
extraction; it is plausible that these lipid bodies could be more profitably extracted in absence of rigid cell 
walls. Conventional methods use high energy demands to rupture the cell walls for lipid extraction, which 
are both costly as well as environmentally harmful, making the use of microalgae as biofuel a challenge 
for large-scaled, commercial routes. However, the process of osmotic shock is a promising, greener, 
economically scalable approach that focuses to rupture cell walls in order to attain maximum yield 
potential. Therefore, this study targets the lipid extraction from wet algal biomass at varying growth 
phases through methods that range solvents volumes for osmotic shock treatment as well as salinity 
intensities in order to rupture the cell walls of microalgae strains Chlorella vulgaris and Chlamydomonas 
reinhardtii (+), and also focuses to serve as a comparable model for the amount of lipid bodies extracted 
in contrast to other conventional but more costly techniques. 

 

 
 
 
 
 
 
 
 
 
 
 



Chemistry 
“Surfactant Treated Sawdust in Enhanced Oil Recovery: A Model Study”  
Joselito Ramirez 
Kimberlee Entsminger Ph.D 
 
Due to the ever increasing energy consumption the need for oil continues to rise. Likewise, the public’s 
concern of the environmental impact of oil pollution has risen as well. Yet, according to environmental 
research consultant Dagmar Schmidt Etkin (Ph.D Harvard University), the number of oil spills as well as 
the amount of oil being spilled has decreased significantly in the last two decades. However, when oil 
spills do occur they don’t become just a local concern. The impact they have gets amplified and is seen 
commonly through the elevation of gas prices. Presently, when oil spills occur, there are ways of 
addressing it such as in-situ burning, skimming, and most effectively through the use of sorbents and 
dispensers. Both of the latter take advantage of chemical properties, such as absorbency. Recently the oil 
industry, in attempting to enhance oil recovery, has turned to surfactants which have the general structure 
of a polar hydrophilic head and a non-polar hydrophobic tail. These characteristics allow surfactants to 
reduce surface tension between two liquids or a solid and a liquid. Coupled with surfactants, absorbents 
theoretically provide a feasible option in enhancing oil removal. As the practice of surfactant enhanced oil 
recovery practice is still quite novel, not much is known in great detail. In this study several sawdust 
samples, were each treated with either anionic or cationic surfactants. Their effectiveness in removing oil 
from a simulated oil spill was studied through gravimetric analysis and hexane extraction and compared 
with one another.  

 

Chemistry 
“Comparison of Different Methods for Creating Lactose Free Milk” 
Christy King 
Faculty Advisor: Kimberlee Entsminger, Ph.D.  
 

Lactose intolerance affects many people throughout the world, with approximately 65% of people being 
unable to digest lactose to the same extent as during infancy. However, milk and other dairy products 
contain many valuable nutrients including calcium, protein and vitamin D amongst many others.  With all 
these essential nutrients, milk and other dairy products may be an important part of the average person’s 
diet. In order to be able to ingest lactose, people with lactose intolerance can take lactase, the enzyme 
necessary to break down lactose. When converting milk into lactose-free milk on a larger scale, as in 
industry, aspects such as reusability and cost of each method must be considered. In this experiment, 
two known methods for converting regular milk into lactose-free milk were tested and compared. The first 
method involved creating lactase enzymatic spheres (which are created by dropping a mix of enzyme and 
sodium alginate into calcium chloride). Milk was then poured through the spheres to convert the lactose 
into glucose, thus creating "lactose-free milk". The second method involved the direct addition of a 
predetermined concentration of lactase enzymes into milk to break down the lactose into glucose. The 
accuracy of each of these methods was tested using glucose test strips, and further confirmed using a 
glucose oxidase assay kit. Each of these methods was tested for efficiency, storage, and cost, in order to 
determine which could be performed easily on a larger scale. 

 

 
 
 
 
 
 



HONORS 
 
Honors 
“The Color Contingent Motion Aftereffect” 
Lagnajita Mukhopadhyay, Chloe Nusbaum, and McKenna Risch 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 
The motion aftereffect is an illusion created after viewing a moving image and then perceiving movement 
in a still image. This study sought to explore whether participants would perceive color in a still image 
when exposed to a colored moving image. The 14 participants, aged 18-22, were students in an honors 
science analytics class at Belmont University. Participants were randomly chosen to see one of two 
PowerPoints containing the moving stimuli and still images. Participants looked at a series of six moving 
stimuli, either  black and white or colored,  for thirty seconds, After each moving image, a still image was 
shown, and participants were asked to rate their experience of motion and color. We predicted that after 
exposure to both colored and black and white moving images, equal amounts of motion would be 
perceived but that no color would be perceived in the still images as a result of the motion aftereffect. 
While there were no differences in perceived motion between color and black and white moving images, 
exposure to colored moving stimuli resulted in the perception of color in the still image more so than 
exposure to the black and white moving images. This study could lead to further studies on the 
neurological connection between color and the motion aftereffect. 

 
Honors 
“Effects of College Majors on Perceptions of Ambiguous Figures” 
Allie Gray, Sydney Queen, Reena Patel, McKenzie Roberts 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Ambiguous figures provide psychologists the opportunity to explore basic human psychology, such as 
sensation, perception, and cognition (Long & Toppino, 2004). Research has indicated that students with 
certain majors have felt that they have less time to be “creative” due to the demands of their major 
(Pachucki & Tepper, 2010) and that differences in perception have occurred among art and non-art 
majors, and many liberal arts scholars (Dorethy & Reeves, 1979). This study aims to see whether 
individuals in creative majors will perceive the more creative, or uncommon, image in ambiguous figures 
they are presented with, and logical thinkers in majors less conducive to creativity will perceive an image 
that is more commonly seen. Thirteen undergraduate majors were labeled creative or non-creative based 
on the findings of Pachuki and Tepper (2010). Students were shown six ambiguous figures in one of two 
sets and asked to select each object they saw in the image from a list of possible image descriptions. The 
six ambiguous figures’ multiple interpretations were discerned as creative based on which images were 
seen the most by a random sample of 10 students across Belmont University’s campus. It was postulated 
that individuals in creative majors will perceive the more creative, or uncommon, image in ambiguous 
figures they are presented with, whereas logical thinkers in majors less conducive to creativity will 
perceive an image that is more commonly seen.  

 

 
 
 
 
 
 
 
 
 
 



Honors 
“The Influence of Priming on Amodal Completion” 
Elizabeth Ashwood, Brandon Billings, Emily Gaus, and Erin Sanislo 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Amodal completion is a visual processing phenomenon in which humans perceptually fill in shapes 
hidden behind occluders. Amodal completion is influenced by factors including patterns, color, 
mergeability, volume, and past experience. Tse (1999) found the continuation of lines, or mergeability, to 
override past experience in hidden shapes that displayed good mergeability behind occluders. 
Consequently, subjects in Tse (1999) perceived one continuous object behind occluders instead of two. 
Priming, the influence of suggesting a certain outcome through activating top-down processing, is a factor 
that has not been explored by previous amodal completion studies. Therefore, there was an opportunity 
to explore whether priming could override mergeability through good continuation of lines by prompting 
subjects to see two shapes rather than one. Thirteen participant from an honors class were asked to 
respond to primed and unprimed questions generated randomly accompanied by six stimuli that 
displayed good mergeability of lines, composed of three geometric shapes and three animals. The primed 
questions suggested two shapes whereas the unprimed questions were open-ended and allowed for 
subject interpretation. The participants were to indicate how many shapes they perceived behind the 
occluders. Results were expected to find that priming for two objects, rather than no priming, will likely 
result in subjects perceiving two shapes hidden behind the occluder rather than one shape but no effect 
was found.  

 

 

Honors 
“Semantic Satiation Effects on Negative Emotional Responses” 
Tanya Orlov, Kayleigh Hradil, and Iman Nadeem  
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Semantic satiation is the phenomena where repeated exposure to words causes them to lose their 
meaning. In this study, the satiation of the negative emotional quality of a word was tested to see if 
satiation affects negative emotional response to the word using a variation of a word-relatedness test. 
Fourteen Belmont University Honors students enrolled in Honors Analytics: Science Models were given 
sixteen trials of eight emotionally negative words and eight emotionally neutral words that were repeated 
either 3 or 30 times, then answered a questionnaire that quantified their emotional response. The results 
of this experiment did not support our hypothesis, however results showed an increase in negative 
emotional response when a word was satiated. Further research is necessary to find conclusive data and 
to test the effect semantic satiation has on positive emotional words. 

 

 

 

 

 

 

 



Honors 
“The Influence of Distance and Peripheral Orientation on the Sound-Induced Flash Illusion” 
Addie Lopshire-Bratt, Katie Murdock, Zach Sheinfeld 
Faculty Advisor: Lonnie Yandell, Ph.D.  
 

When presented with a single dot accompanied by two beeps in quick succession, viewers often perceive 
the single dot as flashing multiple times and thus report it as two dots. This phenomenon is referred to as 
the Sound-Induced Flash Illusion (SIFI) and was identified as the first visual illusion known to be induced 
by a non-visual cue (Shams, Kamitani, & Shimojo, 2000). Researchers have used various audio-visual 
stimuli to trigger this illusion, but participants are typically pre-screened for general susceptibility to the 
illusion before being recruited as subjects. Thirteen students aged 18 to 22 of an Honors Science 
Analytics course at Belmont University participated in our study, which was designed to test their 
sensitivity to the SIFI when distance and focal positioning were manipulated; however, this small sample 
size did not allow for any pre-screening measures. Each trial consisted of a series of three single flashes 
each accompanied by a double beep, and participants counted the total number of flashes perceived after 
each trial. We suspected that the less focused a participant was on the illusion, by being positioned either 
further away from the illusion, outside of the illusion’s focal point, or both, the more susceptible a 
participant would be to the SIFI. Our hypothesis was partially supported by our findings. There was a 
statistically significant indication that the SIFI is more likely to occur in the peripheral vision, but there was 
no difference in susceptibility to the SIFI when distance was altered.  

 
 
 
 
PSYCHOLOGICAL SCIENCE 

 
 
Psychological Science 
“Effects of Social Isolation on Behavioral Confidence in Rats” 
Savannah Meech, Hope Fenton, Katie Bayus, Gabby Gonzalez, Marilyn Lauterbach, and Cille Taylor 
Faculty Advisor: Timothy Schoenfeld, Ph.D.  

This study was created to test effects of social isolation on behavioral confidence in rats. Confident 
behavior was defined in this study as exploration towards a more desiring reward in a threatening 
situation.  Previous studies show that socialization reduces reactions to stressful situations. Other studies 
found that social isolation enhances response to food reinforcements. The elevated plus maze has been 
utilized to test for anxiety-like behavior in rats. Isolation increases anxiety-like behavior in rats and lowers 
confidence in humans, so we were interested in examining the effects of socialization and isolation on the 
rat’s confidence to seek a greater reward. In our study, rats associated the open, more threatening arm 
with a positive reward while they associated the closed, safer arm with a more neutral, less desirable 
reward. This test strategy used motivational objectives of reward versus safety to study the effects on 
socialization and confidence. We hypothesized that the socially isolated rats would be less inclined to 
seek out the greater reward when paired with a more threatening choice than the socially housed rats. 
While no significant effects of isolation were found, we can now provide a new test for behavior 
confidence in rats for further research.  

 

 
 



Psychological Science  
“Stress Response in Rats when Presented with Conflicting versus Novel Sensory Stimuli”  
Kara Garrett, Sielo Coleman, Scott Dietz, Benya Paueksakon, Lily Tashie 
Faculty Advisor: Timothy Schoenfeld, Ph.D. 
 
We typically make decisions based on weighing a complex combination of positively and negatively 
valenced choices. This study analyzed behavior and stress levels in rats when confronted with opposingly 
valenced olfactory and visual stimuli through measurement of corticosterone, the main stress hormone in 
rats. Six male Long-Evans rats were separately conditioned with color and olfactory stimuli using a radial 
arm maze (RAM). Two colors were paired with sweet or bitter cereal. The same was done with two 
different odors. At the end of training, rats were placed in the RAM and presented with three choices. Two 
arms had conflicting valenced compound stimuli: a positive color with a negative odor and a negative 
color with a positive odor. The middle arm had a novel color and odor combined. To assess stress 
hormone levels, blood samples were collected after discrimination training and after testing with the 
compound stimuli. Blood serum was used for an ELISA. For conflict testing, rats seemed to randomly 
choose each arm (p > .05); however, rats that chose the arm with the novel stimuli combined had a 
significantly greater latency than the rats that chose the conflicting stimuli (p = .028). Behavior suggests 
that novel stimuli cause slower responding in rats, compared to conflicting learned sensory stimuli. Rats 
had significantly higher corticosterone levels after exposure to conflicting stimuli (p < 0.01), indicating 
higher stress. A trend toward a lower concentration of corticosterone in rats that chose the novel stimuli 
was not statistically significant (p > 0.05).  

 

 

 

Psychological Science  
“Olfactory Cues and Spatial Navigation in Rats”  
Aubry Lovell, Kelli Alden, Krista Tice, Melissa Kowerduck, Mason Schmitt, Austin Townsend 
Faculty Advisor: Timothy Schoenfeld, Ph.D. 
 

The previous research on olfactory cues in rats suggested that rats are able to remember and 
discriminate between odors more accurately than spatial or visual cues. In this study, the aim was to test 
if rats are capable of learning to use olfactory clues, rather than spatial clues, to solve a mave. We 
hypothesized that after given odor discrimination training, rats would follow olfactory cues rather than 
spatial clues to reach a reward at the end of a maze. To test this, we studied six, male, Long Evans rats 
through a habituation period followed by three weeks of trials wherein the researchers aimed to condition 
rats to learn that following a strawberry odor leads to a treat at the end of the maze. At the end of the 
conditioning trials, researchers conducted two discrimination trials; first, the configuration of the maze was 
changed and the strawberry odor cues lead to dead ends and no reward. Second, the maze was 
reconfigured again and the strawberry cues did lead to a reward. In learned environments, rats perform 
similarly when the odors are switched. When placed in a new environment, their behavior is similar to the 
learned maze. These results suggested that rats use multiple cues to navigate and thus the hypothesis 
was not entirely supported. 

 

  



Psychological Science  
“Effects of Environmental Enrichment on Frustrative-nonreward and Subsequent Anxiety-like 
Behavior”  
Bailee Ficzere, Eason Taylor, Puti Wen, Alejandra Coto, Jasmine Niazi, Seema Patel 
Faculty Advisor: Timothy Schoenfeld, Ph.D. 
 

Frustration is a common withdrawal symptom associated with addictive process in drug addicts or people 
suffering from eating disorders. Many studies have shown the effects of frustration on anger, stress, and 
depression. However, the effects of enriched environment on frustration and anxiety has not been 
thoroughly investigated. This study used a rodent model to examine the effects of enriched environment 
on frustration as well as the effects of frustration on anxiety. Frustration was induced by the absence of 
an expected reward and anxiety-like behavior was measured using the open field test. We hypothesized 
that 1) Enriched rats will learn faster in operant trials compared to rats housed in standard environment, 
2) Enriched rats will react more persistent compared to the standard rats when reward is absent, and 3) 
Enriched rats will have lower impact of frustration on anxiety compared to standard rats. Results 
suggested that enriched rats learned faster to lever press in operant trials compared to the standard rats 
through all six ratio schedules (p = 0.0003). Removing reward induced frustration in all rats but there was 
no difference in persistence between enriched and standard housed rats (p > 0.58). After frustration, the 
standard rats were 59% more anxious while the enriched rats were only 10% more anxious compared to 
baseline anxiety levels before frustration (p = 0.08). Although the findings were not significant, these 
analyses extended previous work, suggesting an interaction between enrichment and frustration on 
anxiety.  

 
 

ORAL PRESENTATIONS 
(Simultaneous Sessions) 

 
PSYCHOLOGICAL SCIENCE 
 

The Department of Psychological Science 
Room 5003 JAAC 
5:30PM-7:30PM 

Moderator: Lonnie Yandell, Ph.D. 
 

5:30PM “The Effects of Music Listening on Driving Performance” 
Monica Anis, Chloe Garbe, Candice Hearn and Jasmine Niazi 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Previous research (Just, et al., 2008), has shown that humans are not capable of multitasking while 
driving. Cassidy and MacDonald (2010) found that exposure to music while driving resulted in poor 
driving performance. The present study examined the effects of listening to different genres of music on 
driving performance. Popular music has lyrics, while classical music has no lyrics. During the study, 76 
participants from Belmont University Introduction to Psychology classes were given five minutes on the 
driving simulator to learn how the controls work. Then, they drove for ten minutes on the driving simulator 
while listening to popular music or classical music. Participants were asked to listen for the sound of a 
dog barking to ensure that they listened to the music while they controlled the driving simulator. It was 
hypothesized that participants driving while listening in popular music condition would have poor driving 
performance, however, the results indicated that there was no significant difference in driving 
performance between both groups. The findings do not coincide with previous research regarding music 
and its effects on driving performance. 

 



5:45PM  “The Effect of Cognitive Load on Balance Control” 
Chloe Garbe 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Balance is such an integral part of everyday life that the complexity of its maintenance is often 
overlooked. A standing person is balanced when his or her center of mass is directly over his or her 
center of pressure. The body employs several senses—visual, proprioceptive, and vestibular—and 
several movement strategies—hip sway and ankle sway—to maintain balance. Recent research has 
suggested attention and cognitive load may also affect a person’s sense of balance, with differing 
conclusions. This study investigated the relationship between cognitive load and balance control. It was 
hypothesized that higher cognitive load led to more variable hip sway and center of pressure. The hip 
sway and center of pressure were measured of thirty-eight undergraduates enrolled in an introductory 
psychology course while they performed no task, a digit-span memory task, and a spatial reasoning task, 
each for one minute. Results showed no significant difference in variability of hip sway or center of 
pressure between the cognitive load and no-load tasks. 

 
 
 
 

6:00PM  “Criticism Instructions and Social Desirability on Grammatical Edits” 
Andrew Dudley, Aubry Lovell, Reed Priest and Anna Wingo 
Faculty Advisor: Patrick Morse, Ph.D. 
 

Both writing and the continual improvement of writing are common parts of everyday life. To fix 
grammatical errors, individuals often proofread others’ writing and offer criticism. Social desirability, a 
preference for others to view oneself favorably, could affect this process. Due to the relevance of both 
criticism in writing and the influence of social desirability, the present study investigated both instructions 
guiding how to edit a piece of writing and social desirability to see their potential influence on grammatical 
corrections. The researchers proposed the following hypotheses: (a) descriptive criticism instructions 
would increase the amount of valid grammatical errors reported, and (b) social desirability would mediate 
the relationship between constructive criticism and number of valid grammatical errors reported. Ninety-
eight students were recruited from introductory psychology courses and received one of three possible 
prompts informing them on how to critique the piece of writing: edit, constructively edit, or harshly edit. All 
participants received a sample piece of writing to edit that was constructed on a neutral topic. Social 
desirability was measured using the Marlowe-Crowne Social Desirability Scale and the Social Desirability 
Scale 17th Edition. To determine if descriptive criticism instructions increased the amount of valid 
grammatical errors reported, a one-way analysis of variance (ANOVA) was conducted. This resulted in 
F(2) = 3.93, p = .023. Furthermore, social desirability was not found to mediate this relationship. These 
results indicate that criticism instruction, but not social desirability, affected the number of valid 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
6:15PM  “Perceived and Actual Academic Motivations on Group Performance, Cohesion, 

and Attraction” 
Reed Priest 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Research has shown that some students enjoy growing as scholars and enjoy the intrinsic enrichment of 
acquiring new information, which is a learning-orientation of academic motivation. Other students prefer 
the extrinsic rewards of academic achievement in the form of earning high grades, which is a grade-
orientation of academic motivation. These two academic motivations constitute alternative methods for 
students to engage academic environments. Priest and Yandell (2017) previously found that students 
demonstrate poor perceived motivational accuracy, which is the degree to which one’s beliefs of what 
motivates peers are correct. Because students were found to not know what motivated their peers, the 
present study aimed to expand upon this finding with experimental measures. In the present study, 
effects of perceived and actual motivation accuracy were examined through the lens of learning-
orientation and grade-orientation. Sixty students from introductory psychology courses completed a 
measure to determine what actually motivated them (learning or grades) and were also randomly 
assigned bogus feedback that they were either learning-oriented or grade-oriented. Two individuals were 
then paired in groups, completed a cooperative group activity to measure group performance, and then 
individually completed measures on group cohesiveness and group attraction. Both perceived and actual 
motivation did not affect group performance, group cohesiveness, or group attraction. 

 
 
 
 

6:30PM  “Mindfulness Memory and False Memory Recall” 
Andrew Dudley, Ashtin Faulkner, Brittany Lebhar and Paige Robinson 
Faculty Advisor: Lonnie Yandell, Ph.D. 

 
Mindfulness meditation has been demonstrated to both a positive and negative effect on false memory 
recall (Wilson, Mickes, Stolarz-Fantino, Evrard, & Fantino, 2015, Baranski & Was, 2017). The purpose of 
this study was to replicate these studies to determine a possible cause for the conflicting results. Our 
group explored the possibility that differing recall rates for Deese-Roediger-McDermott (DRM) paradigm 
critical items would affect false memory recall. Our study included 45 participants that were presented 
with six Deese-Roediger-McDermott (DRM) paradigm critical items, then exposed to either a mindfulness 
or mind wandering induction video, and then presented with six differing critical items post induction. Half 
of the participants were shown the high recall lists while the other half were shown the low recall lists. We 
hypothesized that participants that were exposed to the higher recall list, which included items with a 
higher probability for false recall, would have will have higher critical item (false memory) recall than those 
introduced to the lower recall list, which included items with a lower probability for false recall. We found 
no support for this hypothesis. We also hypothesized that participants who received the mindfulness 
meditation induction would have a higher false memory recall than those who received mind wandering 
induction, regardless of a higher or lower recall list. We also found no support for this hypothesis.  

 
 
 
 
 
 
 



6:45PM  “The Relationship Between Personality Characteristics and Head Movement in 
Virtual Reality” 
Ragan Wilson 
Faculty Advisor: Lonnie Yandell, Ph.D. 

 
Virtual Reality is becoming more widespread as it develops as a technology (Bun, Gorski, Grajewski, 
Wichniarek, & Zawadzki, 2016), and one way to look at the interaction between people and virtual reality 
is through head movement (Won, Perone, Friend, and Bailenson, 2016). The purpose of this study was to 
examine the relationship between various personality characteristics and head movement in a virtual 
environment. Twenty-one participants (4 men and 17 women) from Belmont University completed an 
exploration task (involving from going to a start to a goal point) in city environment and an abstract 
environment in virtual reality while their head movement was tracked.  Afterward they completed a Big 
Five (John & Srivastava, 1999) personality inventory, the Perceptual Curiosity Inventory (Collins, Litman, 
& Spielberger, 2004), and the Motion Sickness Questionnaire (Gianaros, Muth, Mordkoff, Levine, & Stern, 
2001) in counterbalanced order. Final results do not show any relationship between personality 
characteristics and head movement. Results could have been impacted by weaknesses in the study 
including equipment malfunction and confusing instructions to participants. 
 
 
 
 
7:00PM  “Overconfidence Effects on Self-Perceived Knowledge” 

Allison Ramsey, Maeve Fitzpatrick, Briana Anderson and Lyna Saytaypha 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Overconfidence has numerous real-world implications, such as protests, wars, stock market dips, and 
business failures (Moore & Healy, 2008). With society’s move to promote self-confidence and raise self-
esteem, the role of overconfidence is questioned. Being overconfident in one’s abilities has been 
demonstrated across platforms because of the consistent influence of media, incorrect assumptions 
regarding intelligence, and inaccurate depictions of others’ knowledge. Past research demonstrated this 
phenomenon both inside and outside of the classroom, but the present study focused on college students 
and overconfidence. We hypothesized that when primed with peers’ high performance, overclaiming (or 
overconfidence) is likely to occur. Sixty-nine students enrolled in introductory psychology courses at 
Belmont University were randomly assigned to either a control group which received no priming or the 
experimental group which was primed with a fictitious statistic of peers’ high performance. Both groups 
took an introductory-level biology quiz and were asked to score how well they believed they performed. 
Results indicate that the participants were generally accurate in the ratings of their performance, which 
does not support the hypothesis. These results indicate a need for further research. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7:15PM  “The Effects of Framing on Product Preference” 
  Christian Candler, Emilee Flispart, Hayden Taylor and Brittany Yeager 
  Faculty Advisor: Lonnie Yandell, Ph.D. 

 
Framing, the formation of words or how something is said, can have a great influence on our choices and 
decisions. Framing is important to study because it helps people to realize why they are choosing the 
products they choose. Coventry et al (2015) found that framing was effective in persuading or dissuading 
participants to accept an item. The purpose of this study is was to see if people are more likely to 
purchase a product if it is framed as organic than if it is not framed as organic. We chose to study organic 
and non-organic due to the recent health trend in America. We hypothesized that products framed with 
the words “natural” or “organic” will be rated as more likely to be purchased than if not framed as natural 
or organic. Forty Belmont introductory to psychology students were asked to test 7 products for a local 
retailer. Products were tested twice, framed as organic and non-organic, for a total of 14 products. 
Participants were asked to rate how likely they were to purchase each product. We found no significance 
difference in likelihood to purchase between framed and non-framed products. This does not support the 
previous research on framing. We feel that further research should be conducted on this topic in order to 
see the effects of framing on products.  
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5:30PM  “Obedience to Authority Scale: A New Self-Report Measure of Obedience” 
Hannah Johnson, Daniel Mata, Dallas Mattern, David Tronsrue and Puti Wen 
Faculty Advisor: Pete Giordano, Ph.D. 
 

The study of obedience has been ongoing for decades. However, most researchers examined obedience 
through experimental manipulation.  Further, there appears to be no existing research on or evidence for 
a self-report measure on obedience to authority. Given this void in the literature, we sought to create a 
valid self-report measure of obedience and to investigate the constructs associated with it. The 
Obedience to Authority Scale (OTAS) is a self-report questionnaire in the form of a 7 point Likert scale. 
We hypothesized that the OTAS would demonstrate inter-item reliability, convergent validity through 
correlation with authoritarianism and ostracism, discriminant validity through a negative correlation with 
rebelliousness and no correlation with temperament, and construct validity through experimental 
manipulation of ostracism. Eighty-five undergraduate students ranging in age of 18 to 24 years old 
enrolled in introductory psychology courses participated in an online Cyberball computer game and then 
completed four questionnaires in addition to the OTAS. Although we did not find a significant difference in 
scores on the OTAS between the ostracized group and the control group, other results indicated that the 
OTAS has strong internal reliability, convergent validity, and mixed evidence for discriminant validity. 

 
 
 
 
 
 
 



5:45PM  “A Validation Study of the Belmont Altruism Measure” 
Daisha Cane, Anna Collins, Christi Duerksen, Ryan Jensen, John Longenecker and Alice 
Tiec 
Faculty Advisor: Pete Giordano, Ph.D. 
 

In the past, there has been debate on how to define altruism; whether it is a construct made of multiple 
components or one encompassing idea. We defined altruism as behavior done to benefit others that is 
not motivated by external rewards or punishment and conducted our study in order to validate a new 
measure of altruism, the Belmont Altruism Measure (BAM). Ninety undergraduate students from Belmont 
introductory psychology courses were randomly assigned to either altruism, self-interest, or neutral 
priming videos, then given a variety of measures to validate the BAM. To establish convergent validity of 
the BAM, researchers utilized the Self Report Altruism-scale (SRAS; Rushton, Chrisjohn, & Fekken 1996) 
as a bootstrapping measure, as well as, the Toronto Empathy Questionnaire (TEQ). The Narcissistic 
Personality Inventory (NPI) is a self-report questionnaire created to assess narcissistic personality 
features and was used to establish discriminant validity. An exploratory measure of social desirability 
using the Marlowe-Crowne Social Desirability Scale (MC-SDS) was also tested to examine possible 
relationship between social desirability and altruism. Results showed that the BAM demonstrated strong 
convergent validity with the TEQ and the SRAS scales, and also indicated a significant relationship 
between social desirability and altruism. There were no significant mean differences on the BAM among 
the priming groups, which implies that altruism when measured by the BAM should be understood as a 
trait, not state condition. Further validation studies should be conducted with the BAM to establish 
discriminant validity and to examine the link between social desirability and altruism. 

 
 
 
 
 

6:00PM  “The Effects of Judgment on Social Facilitation” 
Hannah Branthwaite, Jason Cloyd, Lincoln Elliott, Zach Stenzel and David Sturges 
Faculty Advisor: Patrick Morse, Ph.D. 
 

Previous research has shown that the presence of an audience can affect one’s performance on different 
tasks in different ways, either aiding or inhibiting one’s completion. The effect that social facilitation has 
on a task completion depends upon the type of task and the role of the audience present. Performance 
on simple tasks has been shown to be facilitated by the presence of an audience while performance on 
complex tasks has been shown to be inhibited by the presence of an audience. In this experiment, the 
researchers tested for the effects of social facilitation by timing how long it took participants in three 
separate conditions to complete a simple and complex puzzle. There was an alone condition with no 
audience, a non-judgmental condition with a passive audience, and a judgmental condition with an 
audience that verbally displayed evaluation and judgment on the individuals performance as they 
completed the tasks. While the puzzles had similar images, the simple puzzle only had 24 pieces while 
the complex puzzle had 48. The researchers hypothesized that those in the alone condition would not 
exhibiting social facilitation effects (SFE) and complete the simple task slowest, while the judgmental 
condition would exhibit a greater degree of SFE than the non-judgmental condition by completing the 
simple task fastest. The results of the study were insignificant in all three conditions. This experiment 
sought to expand upon accumulated literature by examining how a judgmental audience effects social 
facilitation. 

 
 
 
 
 
 
 
 



6:15PM  “Defining and Measuring Social Networking Obsession as a Facet of Fear of  
  Missing Out” 

Kelli Alden, Callie Burns, Piper Cleveland, Kyle Conger, Libby Day and Madison Williams 
Faculty Advisor: Pete Giordano, Ph.D. 

As media usage and smartphone addiction continues to increase in the younger generations, so do 
incidences of anxiety and depression as well as decreased self-esteem. The purpose of the current study 
was to create a new measure of Fear of Missing Out (FoMO) that pertains specifically to social media, to 
allow future researchers to evaluate and assess social media related FoMO as well as possible causes 
and consequences of this phenomenon. Our new measure, Social Networking Fear of Missing Out (SNO-
FoMO), was created through evaluation of previous research and built upon the weaknesses of the 
original FoMO scale. We hypothesized that the new SNO-FoMO) scale would demonstrate construct 
validity in the forms of convergent and discriminant validity, as well as evidence for gender differences. 
We also hypothesized that SNO-FoMO would demonstrate inter-item reliability. Convergent measures 
included internet addiction, anxiety, and the original FoMO scale, and discriminant measures included 
self-esteem and mindfulness. Ninety undergraduates from Belmont University participated in our study. 
Results indicated that our new SNO-FoMO scale demonstrated convergent validity, discriminant validity, 
and inter-item reliability, confirming our first hypothesis. There was no evidence for gender differences. 
However, our sample included significantly fewer men than women. Future studies should seek to recruit 
more men.  
 
 
 
 

6:30PM  “Donut Eat the Doughnut” 
Allie Woodard, Darby Maggard, Jessica Andree, Madison Bounds and Sally McCabe 
Faculty Advisor: Patrick Morse, Ph.D. 
 

There are many reasons why people choose to conform to others’ thoughts and actions. This study looks 
at how an individual’s personality affects whether or not they will conform to a peer’s actions. This study 
will utilize a personality test to determine a person’s level of three of the “Big Five” personalities 
(conscientiousness, neuroticism, and agreeableness). A confederate will also act as a peer and go 
against a researcher’s instructions to see if the participant is willing to conform to the confederate’s 
actions. It is anticipated that those individuals scoring high in conscientiousness and neuroticism will be 
too worrisome to conform to the deviance of the confederate while those who score high in 
agreeableness will conform. It is also anticipated that those participants who glance at the doughnuts 
more often will admit to desiring the doughnuts more. While results of this experiment were not significant 
and the hypotheses were not supported, future experiments may show that an individual’s personality 
plays some role in the likelihood of them conforming to a peer’s actions, even when that action is not 
desirable. 

 
 
 
 
 
 
 
 
 
 
 

 



6:45PM  “The Influence of Awareness on Implicit Biases in Health Choices” 
Emilee Flispart, Andrea Franjic, Sidney Johnson, Anna Margaret McDonnell and Eliza 
Wood 
Faculty Advisor: Patrick Morse, Ph.D. 
 

The tendency to form snap judgments is at the core of human social interaction. Schemas, mental 
networks of information and implicit beliefs, are thought to be the primary motivator for these judgments. 
Culture has a strong influence on schema formation. Due to their implicit nature, these beliefs are often 
triggered and acted on without conscious awareness. The present study investigated the effects of 
awareness on an implicit bias that favors thin people. Due to the conflicting emotions evoked by a 
perceived belief that does not align with their actions, this awareness should impact experimental group’s 
lifestyle choices. Participants were first primed for healthy and non-healthy lifestyles. Then a baseline 
implicit bias towards obese or thin individuals was established using an implicit attitude test (IAT). The 
experimental group received a false negative test result showing a strong preference for thin individuals 
to evoke a perceived negative implicit bias. A follow up survey on the likelihood of including healthy 
elements into the lifestyle was administered to assess the impact of awareness. The experimental group 
reported a greater likelihood of adding fitness practices into their daily routine. However, participants in 
this group did not report a higher likelihood of including healthy foods into their diet. These results 
suggest that fitness, not diet, was directly associated with body weight in participants’ minds. Additionally, 
the findings suggest that awareness of negative implicit bias towards body weight creates an internal 
motivation to begin a fitness regimen that aligns beliefs with personal health practices.  
 

 
 
 
7:00PM  “A Validation Study of the General Patience Scale” 

Sidney Johnson, Marie Boutaud, Austin Townsend, Faizi Crofts and Liz Markelova 
Faculty Advisor: Pete Giordano, Ph.D. 
 

Patience is a construct that has been studied for many years. Our study attempted to validate a new 
measure of patience, the General Patience Scale (GPS). We hypothesized that the GPS would 
demonstrate construct validity in the form of convergent and discriminant validity and would have inter-
item reliability. There was a total of 65 participants who were enrolled in introductory psychology course 
at Belmont University. The participants completed a survey that consisted of four different measures: the 
3-Factor Patience Scale, the Intrinsic and Extrinsic Religiosity Scale, and the Irritability Relational 
Questionnaire, and our new measure, the General Patience Scale. Results show that the convergent 
measures yielded statistical significance, whereas the discriminant measure failed to yield significance.  
The overall inter-item consistency yielded a Cronbach’s alpha of 0.53. Therefore, our hypothesis was 
partially supported. Future research should study whether patience can be differentiated from one religion 
to another, and should also pursue other types of discriminant validity constructs.  
 
 
 
 
 
 
 
 
 
 
 



 
7:15PM  “The Effect of Conformity on Gender Stereotyped Commercials” 
  Kyle Bailey, Ben Burdalic, Krista Tice and Yasmin Telwar 
  Faculty Advisor: Patrick Morse, Ph.D. 
 
The food advertisement industry has a reoccurring theme that is strung throughout. It seems to cling onto 
a stereotype that when fleshed out, is seemingly aged and inappropriate for the 21st century. The 
stereotype that women eat feminine low-fat foods and men eat hefty masculine foods continues to be an 
implicit nutritional attitude. This study investigates whether or not social influence is more dominant than 
this implicit attitude. Specifically, this study investigates whether or not conformity messages will change 
the participant’s preferences for gender stereotypically congruent commercials. Participants are asked to 
complete a pretest that evaluates the efficacy of separate advertisements imbedded within a 10-minute 
video they watched. They are then placed into one of the two following groups to view conformity 
messages: opposing conformity messages and neutral conformity messages. Afterward, all participants 
are asked to complete a posttest which evaluates their level of conformity. Participants are expected to 
disregard their original opinions and conform to the messages they were introduced to. This study will not 
only offer an insight into the future of food advertisements but also show how influential the public opinion 
and conformity can be 
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5:30PM  “The Effects of Auditory Cues on Change Blindness”  
Callie Burns, Alejandra Coto, Faith Pollard and Ellyn Webster 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Change blindness is the term for a phenomenon in which, within certain contexts, the human eye cannot 
detect a change in similar but slightly different stimuli (Rensink, 2002). One way to test this deficiency is 
with a moving visual, such as a video (Levin & Simons, 1997), or a flashing series of stationary pictures in 
which there have been made slight alterations between the two versions of the image (Rensink, O’Regan, 
& Clark, 1997). Other studies demonstrate the importance of attention on perception and change 
blindness (Rensink, O’Regan, & Clark, 1997), but there is no previous research on the effect of auditory 
stimuli. The researchers of the present study looked at the effect of auditory cues on change detection.. It 
was hypothesized that visual change would be detected faster and more accurately when presented with 
a related auditory cue than with an unrelated auditory cue. In order to test the hypothesis, a flicker effect 
was used on nine images that were paired with related and unrelated auditory cues. Reaction time for 55 
participants, recruited through Belmont University introductory psychology classes, was recorded through 
an online stopwatch program. The results indicated no significant difference in change detection due to 
the presence of auditory cues. Further research on how auditory stimuli and visual stimuli influence 
change detection should be explored. 

 
 
 

 
 

 



5:45PM  “Memory and Musical Sophistication” 
Piper Cleveland, Rachel Holloway, Rose Prophete and Allie Svoboda 
Faculty Advisor: Lonnie Yandell, Ph.D. 
 

Previous studies have indicated that musicians have superior attention and memory, implying that 
providing musical stimulation and practice is important to cognitive functioning. Though there is research 
focusing on memory and research focusing on attention, there isn’t a test combining the two cognitive 
processes. For the current study, the researchers created a Stroop Memory test. The researchers 
hypothesized that individuals who score higher in musical sophistication will perform better on the Stroop 
Memory Test. To investigate whether or not “musicians” have superior attention and memory, 88 
participants filled out selected parts of the Goldsmith Musical Sophistication Index questionnaire and 
completed the Stroop Memory Test. Test performance was not found to be related to musical 
sophistication. Possible limitations include that the researchers could not include the full Goldsmith 
Musical Sophistication Index, there was no inclusion of professional musicians (as in previous studies), 
and there was a combination of attention and memory tests rather than individual tests for each cognitive 
process. Future research should find a more effective way to combine attention and memory tests and 
should include professional musicians. 
 
 
 
 
 
 
 
6:00PM  “The Effect of Relaxation Techniques on Public Speaking” 

Jordan Hoffman 
Faculty Advisor: Linda Jones, Ph.D. 
 

The purpose of this study was to investigate the effect of relaxation techniques on college students’ state 
anxiety before a public speaking event. In previous research, single music-assisted relaxation exercises 
have significantly reduced the state anxiety of college students, members of the broader adult population, 
and cancer patients receiving chemotherapy.  Participants consisted of 15 students between two “high 
public speaking anxiety” courses, a version of the general education speech requirement specifically for 
students with high communication apprehension. It was hypothesized in this study that the relaxation 
exercises in both the control and experimental groups would result in a significant decrease in State 
Anxiety Inventory scores. Furthermore, it was hypothesized that those receiving music-assisted relaxation 
would experience a greater decrease in SAI scores than those in the control treatment.  

14 out of 15 participants experienced a decrease in SAI scores between pre-test and post-test, and one 
participant’s score remained the same. Therefore, the relaxation exercises with and without music did 
significantly decrease participants’ scores of state anxiety before their speech. However, the hypothesis 
that the decrease in SAI scores would be greater for those receiving music-assisted relaxation than those 
receiving only a relaxation exercise was not supported. 
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5:30PM “Do Personality Types Impact Career Mobility? Case of a Mid-Sized Architectural 
Firm” 
Richard Li, Annika Virden and David Gal-Chis  
Faculty Advisor: Robin Lovgren, Ph.D. 
 

Using data from a mid-sized architectural and design firm we estimate the effect of an employee’s 
percentile scores in the sanguine, choleric, melancholic, and phlegmatic personality types on the number 
of promotions and the rate at which the employee attains the promotions. We analyze this relationship 
using ordinary least squares regression within three subsamples of the data, investigating if certain 
personality traits may be advantageous for employees in the engineering, architectural, and interior 
design occupations. Furthermore, we account for the effects of human capital and demographic variables 
that may have an impact on the outcome variables.  

We find that there likely exist positive relationships between choleric personality score and number of 
promotions attained for engineers and between sanguine personality score and number of promotions 
attained for architects. Additionally, melancholic personality score correlates positively with rate of 
promotion for engineers while choleric personality score correlates positively with rate of promotion for 
interior designers. 

 
 
6:00PM  “Strategies for Finding the Vertical Asymptotes of Solutions to First Order 

Differential Equations” 
Davis Deaton and Jordan Sawdy 
Faculty Advisor: Daniel C. Biles, Ph.D. 
 

Though numerical methods are often the tool of choice for solving complicated differential equations in 
physical applications, finite difference approximations can fail to reproduce subtle behaviors of some 
differential equations. In particular, numerical methods may occasionally skip over asymptotes, producing 
nonsensical and physically unrealistic approximations for solutions. If, however, the location of 
asymptotes is known, approximations can be applied with much more confidence. Finding the asymptotes 
of differential equations whose solutions are known is relatively trivial; however, finding the asymptotes of 
a differential equation whose solution is unknown or does not exist in closed form is significantly more 
complicated. Using power series representations, we are able to translate first order differential equations 
into difference equations of varying complexity where the asymptotes of the differential equation are 
described by the end behavior of the difference equation. This allows solving for the exact location or a 
lower bound of the asymptotes of a solution in many cases.  

 
 
 
 
 
 
 


