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Biology 
 
“Establishing Criteria to Characterize the Habitat of Triatoma sanguisuga in Sylvatic Areas of Middle Tennessee”   
Ryan S. Alexander 
Faculty Advisor: C. Steven Murphree, Ph.D. 
Major: Biology 
 
Triatoma sanguisuga, a conenose bug, is a vector of Chagas disease, a potentially deadly disease caused by the hemoflagellate 
Trypanosoma cruzi.  Chagas disease is an emerging infectious disease in North America and research regarding the preferred 
habitat of T. sanguisuga is needed to determine the relative abundance, distribution, and infection rate of this species.  We 
propose that the habitat of Triatoma sanguisuga in middle Tennessee can be defined by a set of criteria involving tree and tree-
hole characteristics.  The results of this research suggest the importance of certain tree and tree-hole characteristics in locating 
the habitat of T. sanguisuga in middle Tennessee, particularly in terms of tree size and the degree of weathering of tree-hole 
cavities.  
 
“The Specificity of the Predation Response in the Streamside Salamander, Ambystoma barbouri” 
Sara Bentley 
Faculty Advisor: John Niedzwiecki, Ph.D. 
Major: Biology 
 
In this research, I compared the anti-predator response of Ambystoma barbouri salamanders to the green sunfish, its common 
predator, and several other fish species.  The responses are elicited by the combination of chemicals produced by each fish and 
receptors in the salamanders.  Response mechanisms include low height in water, less time spent moving, and more time spent in 
shelter.  The evolutionary trade-off of safety versus food obtainment and development creates a natural selection for the 
salamanders that can adequately split time between avoiding predators and foraging for food.  In this experiment, I compared 
three response factors (height in water, movement, and refuge use) among six different water treatments:  control, salamander 
metabolites, minnow, green sunfish, black crappie, and white crappie.  The salamanders responded significantly only to the 
water in which centrarchid chemical cues were present, green sunfish, and the white and black crappie.  These results provide 
evidence for the specificity of chemical response mechanisms in the salamanders, helping us to better understand the 
evolutionary conditions under which this adaptation arose in the salamander, Ambystoma barbouri. 

“The Effects Of Serotonin Administration On Working Memory In Zebrafish, Danio rerio”  
Kelli  Boone  
Faculty Advisor: Lori McGrew, Ph.D. 
Major: Neuroscience 
 
Danio rerio, better known as the zebrafish, is a small, tropical fish that is often used for studies of vertebrate development and 
gene function. Recently, these fish have also been utilized in behavioral studies, which involve visual discrimination learning.  
Previous zebrafish studies that focused on working memory and learning utilized a variety of substances.  However, little 
research has been noted which uses serotonin to treat zebrafish.  Serotonin studies in rodents have demonstrated that this 
important neurotransmitter plays a role in depression, anxiety and eating disorders. If similar effects are observed using Danio 
rerio, then this would allow zebrafish to be used for behavioral studies in the future. The purpose of this study was to analyze 
how working memory was affected by treatment with varying levels of serotonin. Subjects consisted of 100 Danio rerio, half 
male and half female. In this study, two levels of serotonin, a high dosage and low dosage, were administered and changes in 
short term memory were observed using a T-maze. The hypothesis was supported. There was significance between the control 
fish and the low level serotonin group with respect to decision time and accuracy.  
 
 
 
 
 
 



“Characterization of Methicillin-Resistant Staphylococcus aureus Isolates from Community Dormitory 
Showers at Belmont University”  
Amanda M. Castro 
Faculty Advisor:  Jennifer T. Thomas, Ph.D. 
Major:Biology 
 
Methicillin-Resistant Staphylococcus aureus (MRSA) is a potentially pathogenic bacterium that was historically found only in 
hospital settings. This gram-positive bacterium is resistant to antibiotics within the penicillin family and is becoming more and 
more of a threat in public places. For this reason, I chose to identify and characterize MRSA found in and around shower stalls in 
community style bathrooms in two dormitories at Belmont University. After confirming isolation of Staphylococcus aureus by 
growth on differential media, gram staining, and coagulase testing, isolates were identified as MRSA using a disk-diffusion 
assay to test antibiotic resistance.  A total of 34 S. aureus isolates were found and 14.7% (5/34) of these isolates showed 
antibiotic resistance by having a zone of inhibition less than or equal to 10mm.  The MRSA isolates had zones ranging from 8-10 
mm in diameter and were concentrated in one men’s bathroom that was tested. In addition, these isolates were shown to express 
a protein, PBP2A, that confers resistance.  This data is in agreement with previous research showing MRSA across campus.  
Future studies on these isolates will determine their mechanism of resistance and the presence of a pathogenic factor, PVL.   
 
“The Effect of 6-OHDA on Locomotion and Egg Laying in C. elegans Under the Stimulation of a Chemical 
Attractant” 
Anwesa Chakrabarti 
Faculty Advisor: Nick Ragsdale, Ph.D. 
Major: Biology 
 
Parkinson’s Disease is a neurodegenerative disorder that upsets locomotor activity. This disease is brought about by the death of 
dopaminergic cells of the nervous system. 6-hydroxydopamine (6-OHDA) is an environmental toxin that has been found to kill 
these neurons, but few studies have characterized its effects. Previous studies at Belmont University have looked at the influence 
of 6-OHDA over motility and egg laying in Caenorhabditis elegans (C. elegans). Their results showed that the neurotoxin 
increases locomotion, contrary to previous beliefs. Therefore, this study adds to previous studies by examining the influence of 
6-OHDA on locomotor activity using a more natural stimulus. The data from this study will hope to show that 6-OHDA 
increases locomotor activity, adding to previous findings. This may be due to the difference between D1 and D2 neurons. 
 
“Does Acute Exposure Affect the Working Memory and/or Learning Ability of Adult Zebrafish?” 
Kendra Cowan 
Faculty Advisor: John Niedzwiecki, Ph.D. 
Major: Biology 
 
The zebrafish, Danio rerio, has become an excellent model organism in the areas of neurology and behavioral research.  As 
vertebrates it is a good model for humans, but as a small fish it is easy to manipulate and visualize neural development.  In this 
experiment, D. rerio was used to ask if acute exposure to varying levels of ethanol affected their ability to learn. A T-maze with 
a variety of different color pairs was utilized to assay both training time and the ability to retain a memory of the “correct side”, 
with a color cue. All experiments consisted of two parts that tested for working memory (same day) and long-term memory (next 
day). Data was compiled based on the different levels of ethanol and whether the fish was able to learn or not. Also, data was 
taken for color preference. General conclusions showed that there was not a significant effect on ethanol treated fish and 
learning. However, there seemed to be overriding color preferences, that strongly affected the learning process regardless of 
dosage level. Future studies may include the testing of various colors against each other minus the ethanol in order to gain a 
clearer perception on the learning behaviors of D. rerio. 
 
“Chronic Nicotine Exposure from Embryo to Juvenile Stage in Danio rerio and its Impact on Working 
Memory” 
Abby Murphy 
Faculty Advisor: Lori McGrew, Ph.D. 
Major: Biology 
 
 Zebrafish or Danio rerio are model organisms that have recently been utilized in nicotine studies to evaluate the effects that this 
stimulatory drug has on the brain. There is a strong correlation between nicotine exposure and efficacy of working memory. 
Nicotine is known to improve cognitive function in moderate dosages, yet high dosages lead to impairments in memory. 
However, the learning and behavioral changes that result from nicotine treatment in all life stages of zebrafish remain largely 
unknown. In order to explore this further, this experiment involved daily treatment of zebrafish embryos with an acute dose of 
nicotine. These treatments were then executed up to the mid-juvenile stage. The proposed hypothesis was that chronic exposure 
to acute doses of nicotine would result in neural deficits. These deficits were assessed by testing the zebrafish within a T-maze as 



a measure of working memory. Results of this research experiment have shown that chronic nicotine exposure in the early life 
stages of zebrafish are responsible for severe stunting of development. 
 
“Monitoring of Real-Time Cell Cycle of Saccharomyces Cerevisiae in Microfluidic Device”  
Bao Nguyen1 

Faculty Advisor: Lori McGrew, Ph.D.  
Major: Biology 
 
Biological systems, such as the cellular regulatory and signaling systems, exhibit an extremely complex system of internal 
controls at multiple spatial and temporal depths that have yet to be understood. Typical biological experiments tend to modify 
one variable with the focus of identifying a specific response. The goal is to simultaneously adjust multiple variables while 
observing multiple system responses within a controlled microfabricated nonobioreactor. The budding yeast Saccharomycese 
cereviseae serves as a great model to study this complex system. In this study, microfludic device consisting of 8-12 um, U-
shaped traps were used to probe the yeast cell cycle when it is culture in different media. The yeast cell cycle is monitored with 
MetaMorph software and effluent containing secretomes are spotted on MALDI plates with Fab@Home x,y,z robot and further 
analyze with mass spectrometry. My results demonstrate that the length of S. cerevisiae’s cell cycle is greatly dependent on the 
growth media. Additionally, I have shown correlation between the location of cells in a microfluidic device and the length of 
their cell cycle. After identifying other variables that induce cell response, I hope to manipulate multiple-variable inputs in an 
aim to control a predictive cellular response.   
1Project completed as part of Systems Biology and Bioengineering Undergraduate Research Experience, Vanderbilt University 
 
“The Effect of Ethanol on Working Memory in Danio rerio” 
Olawale A. Osinusi 
Faculty Advisor: Lori McGrew, Ph.D. 
Major: Biology 
 
Danio rerio, better known as the zebrafish, is a small, tropical fish that is often used for studies of vertebrate development and 
gene function. Previous research has shown that at high concentrations exposure to ethanol either stunted the development of 
embryonic zebrafish or produced deformities in the offspring from treated adult zebrafish. This study focuses on the effects of 
ethanol on the working memory of adult  Danio rerio, and neurological receptors (nicotinic acetylcholine receptors) that are 
affected. We hypothesized that chronic exposure at higher concentrations would reduce the ability of zebrafish to learn a task. 
Two concentrations of ethanol were used in this series of experiments, 0.5% ethanol and 1.00% ethanol, in comparison to a 
control group of fish that were exposed to 0% ethanol. The Danio rerio were treated with the ethanol continuously for two 
weeks and then allowed to recover for 24 hours. The fish were then taught a task (to choose the correct side of a t-maze). Fish 
were rewarded for choosing the correct side and punished for choosing the incorrect side.  There was no significant difference 
observed between groups in this task, suggesting that chronic ethanol administration does not cause long-lasting impairment in 
the working memory of adult zebrafish.  
 
“The Anti-Predator Response of the Streamside Salamander, Ambystoma barbouri, in Response to Changing 
Levels of Predator Cues” 
Christopher J. Pilny 
Faculty Advisor: John Niedzwiecki, Ph.D. 
Major: English 
 
Ambystoma barbouri , streamside salamanders, are known to exhibit an anti-predator behavioral response when the scent of the 
green sunfish, Lepomis cyanellus, is present.  However, the level at which they can detect the scent, and whether they modify 
their response to changes in concentration is unknown.  Therefore, an experiment was performed to measure their behavioral 
response at different relative concentrations of green sunfish scent in water. Salamanders showed similar behavioral responses, 
based on movement and shelter use, over two orders of magnitude. However at a low concentration, between the1/100 and 
1/1000 dilution, there was a significant behavioral change.  More research could yield a more precise dosage response curve in 
Ambystoma barbouri and whether a smaller behavioral response to fish chemicals at low doses is advantageous. 

“Acute Nicotine Treatment Improved the Performance of Zebrafish,  Danio rerio in a Plus Maze” 
Alyson Singh 
Faculty Advisor: Lori McGrew, PhD 
Major: Biology 
 
Danio rerio, or zebrafish, are small, tropical fish that have often been used for studies of vertebrate development and gene 
function. Recently, these fish have also been utilized in behavioral studies, which involve visual discrimination and working 
memory tasks.  Behaviors such as learning and memory in animals have been known to be affected by the presence of nicotine in 



the blood stream.  In low doses, nicotine acts as a stimulant for mammals and is known to be a very addictive substance.  It 
spreads quickly once inside the body and affects the nervous system by increasing brain activity.  Zebrafish is the organism of 
choice for this study because they are relatively inexpensive and easily maintained.  They are also easy to treat with drugs since 
they will absorb most chemicals, including nicotine, through their gills.  The purpose of this study is to observe the effects of 
nicotine on working memory in zebrafish.  Memory improvement due to nicotine exposure could lead to potential treatments for 
people with neurological disorders such as Alzheimer’s, Parkinson’s, and learning and memory problems.  The zebrafish were 
administered two doses of nicotine for three different time exposures to observe the effect on working memory in a plus-shaped 
maze.  There was significance among the groups so studying the effects of nicotine on the behavior of zebrafish can help in 
comparing and predicting its effects on a broad range of other organisms. 
 

Chemistry 
 
“The Quantitative Distribution of Cadmium in Turnips Grown in Cadmium Contaminated Soil” 
Joseph T. Morott 
Faculty Advisor: Alison Moore, Ph.D. 
Major: Chemistry 
 
The need to limit exposure to heavy metals is made evident by the many and varied ailments that they have been shown to 
produce in humans. The introduction of regulatory legislation suggests that commonly found sources of contamination are 
becoming an issue. One commonly cited source of concern is soil. Any plants grown in contaminated soil are potential 
distributors of the toxins. In this experiment turnips (Brassica rapa) that have been grown in cadmium contaminated soil at 
various concentrations. Turnips are of particular interest because people eat both the roots and leaves, and because of the 
expected difference in quantitative distribution between these parts. The turnips will be analyzed using a flame atomic 
absorption spectrometer. The results will be compared to the exposure levels published by the EPA, USP, and OSHA. 
 
“Heavy Metal Ion Concentration in Organic and Non-Organic Tomatoes” 
Will Peters 
Faculty Advisor:  Alison Moore, Ph.D. 
Major:  Chemistry 
 
This study compares the concentration of Cd, Pb, Cr, and Cu ions in locally grown organic and non-organic Solanum 
lycopersicum, the common tomato, using atomic absorption spectroscopy.  Vegetables may acquire heavy metals from 
contaminated irrigation, fertilizers, metal-based pesticides, and/or industrial emissions.  Heavy metals can also accumulate in 
vegetables during the transportation, storage, and sale processes.  Excess levels of cadmium, chromium, and copper are notably 
associated with diseases of the renal and pulmonary systems.  Lead, which children are especially sensitive to, can cause 
encephalopathy and other harmful conditions. Consequently, regulating the dietary intake of these metals is essential.  To 
determine the concentrations of Cd, Pb, Cr, and Cu ions, tomato samples from organic and non-organic producers in Middle 
Tennessee were obtained.  After separation and wet digestion, samples were analyzed using atomic absorption spectroscopy with 
an air-acetylene flame. 
 
“Biosorption and Bioaccumulation of Heavy Metals in Chlorella Vulgaris and their Desorption 
Characteristics” 
John W. Wright 
Faculty Advisor: Alison Moore, Ph.D. 
Major: Professional Chemistry  
 
The biosorption of metal Cu2+ was investigated using living and dead dried algae, Chlorella Vulgaris.  An optimum pH of 5 was 
found for the maximum ability of Chlorella Vulgaris to accumulate Cu2+ at different concentrations. The heavy metal uptake 
clearly competes with the protons in the aqueous medium for the algal biomass, making pH an important variable. The uptake of 
metal ions via biosorption and bioaccumulation in living algae cells are low cost and environmentally competitive applications 
for the removal of metal ions from aqueous solutions. Studies of biomass concentration have also shown that the amount of 
protons released from biomass increases with biomass concentration. With the use of a good desorption agent (EDTA) the metal 
ions may be recovered, allowing the reuse of the algal biomass.  

 
 
 
 



Environmental Studies 
 
“An Examination of Closed System Compost Maturity Using Three Different Starting Materials: Mature 
Compost, Soil, and Commercial Compost Starter” 
Lindsay Walker 
Faculty Advisor: Darlene Panvini, Ph.D. 
Major: Environmental Studies 
 
The natural degradation of composting matter can vary according to the conditions of the starting materials.  Backyard 
composters have several options for amending compost to enhance the rate of degradation.  The purpose of this study is to 
observe the natural degradation process as it is related to different amendments to raw composting materials.  Twelve closed-
system buckets were set up to hold three repetitions of four different variables of compost: “plain” containing only lettuce and 
leaves; “compost” containing lettuce, leaves, and mature compost; “soil” containing lettuce, leaves, and soil; and “starter” 
containing lettuce, leaves, and a commercial compost starter.  Temperature, soil moisture, and pH of leachate were recorded on a 
weekly basis.  A seed germination maturity test using compost “tea” was performed at 4 weeks and 8 weeks.  A growth rate 
maturity test assessing length and dry weight of plants grown in mature compost was performed at 8 weeks.  Preliminary results 
suggest that the “starter” may inhibit seed germination.  There are qualitative differences among the different compost types 
including the presence of flies in all of the different types of compost other than “starter.”  Color and consistency also vary 
among the different types of compost.  Temperature readings have been very low throughout the experiment most likely as a 
result of the small scale of the compost.  Temperature does not vary significantly among the different compost types. 
 
Mathematics 
 
“Ancient and Medieval Chinese Mathematics” 
Kate Cauthen and Melissa Swartzentruber 
Faculty Advisor: Sharon Crumpton, Ph.D. 
Major: Mathematics 
 
The development of mathematics in ancient and medieval China reflected the values of their culture. Although China went 
through many cycles of dynastic unrest and academic flourishing, the Chinese were able to form a strong cultural identity. One 
aspect of this identity was the importance of the imperial service examinations that were established in the Han Dynasty. As a 
result, Chinese mathematics was solely based on practical application in government service and accounting, and thus there was 
little innovation beyond those areas. The most important areas of development during this time were in numeration, geometry, 
equation solving, and linear congruences. In preparation for the exams, the Chinese studied these areas through the Ten 
Mathematical Classics, including the Nine Chapters. Notable highlights from these areas include the Four Rules for finding areas 
and volumes, the Chinese proof for the Pythagorean Theorem, and the use double false position in solving linear equations. 
While these methods have similarities to concepts from other parts of the ancient world, it is difficult to determine how much 
information was actually transmitted between cultures, but it is likely that the Chinese arrived at these ideas independently due to 
their isolation from the Western and Middle Eastern worlds.  
 
“Ancient and Medieval India” 
Laurajean Gerber and Maggie Righley 
Faculty Advisor: Sharon Crumpton, Ph.D.  
Majors: Mathematics 
 
Mathematics, like everything, has a history.  India from the 8th century BCE to the 12th century CE has a rich and developing 
history in mathematics.  Any math developed during this time period did so during multiple and frequently changing leadership 
in the Indian kingdoms. What occurred during this period of history in India is known from historical literature that was oral for 
generation, expressed in verses called Vedas.  These Vedas have given a gateway into seeing a few of the mathematical 
discoveries found during this time period in this region.  Included was the Hindu-Arabic System (using number 1-9) and the use 
of zero which is currently what is used today.  Also, mathematician and astronomer Jyesthadeva (1530-1610) empirically proved 
the Pythagorean theorem in a way that is today known as the ancient Indian method.  Much work was also done with quadratic 
equations, arithmetic algorithms and a developed method of squaring and cubing roots.  Famous Indian mathematicians, their 
contributions and methods of solving problems that are different and similar from methods used today will be shown and solved.  
 
 
 
 



“Mathematics in Medieval Europe” 
Jacob Madden and Andrew Kaley 
Faculty Advisor: Dr. Sharon Crumpton, Ph.D. 
Major: Mathematics 
 
When the Roman Empire collapsed in 476 CE, progress in the study of mathematics in Europe slowed significantly. Compared 
with all the advances that were made in mathematics in Europe from 500 BCE to 500 BC, Medieval Europeans spent little time 
developing any new mathematical ideas. However, the one exception in Medieval Europe was Leonardo de Pisa, also known as 
Fibonacci. Despite the lack of interest in mathematics, Leonardo de Pisa is responsible for working with the method of false 
position and double false position, arithmetic operations with fractions, the famous bird problem, the famous rabbit problem, and 
the Fibonacci Sequence. In our presentation, we studied the work of Leonard de Pisa and how he developed his ideas. We then 
demonstrated how to use his ideas and compared his methods with contemporary methods of mathematics.  
 
“The Mathematics of Islam”  
Dawn Thoni, Jordan Bragg and Abby Leatherwood  
Faculty Advisor: Sharon L. Crumpton, Ph.D.  
Major: Mathematics  
 
The history of mathematics in Islam dates back to the seventh century and these mathematicians adopted some of their ideas 
from the Babylonian scribes and Hindus. However, Islamic mathematicians developed the decimal place value number system, 
brought the rules of combinatorics from India and reworked them into an abstract system, as well as making advances in major 
Greek geometrical ideas. They introduced a new method of solving negative exponents and developed news ways of calculating 
the value of . More specifically, Islamic mathematicians proved problems by systems called the Al-Khwarizmi justification and 
Al-Karaji’s proof.  

 
Physics 
 
"Comparison of Home-Built Panels for Diffusion and Reflection" 
Chase Bennett, Mike Corl and A.J. Gilmer 
Faculty Advisor: Scott H. Hawley, Ph.D. 
Major: Audio Engineering Technology 
 
We aim to discover which home-built diffusion arrangement is the most effective in decreasing the amount of reflections. We 
plan to make 3 inexpensive home-built diffusion panels that are made up of the same material but just arranged in different 
patterns. We then will test each panel with the same control tones and test which has the most effective diffusion. Materials 
which include carpeting, 2 by 2 wood blocks and composite board. In particular, we expect that results will confirm our 
hypothesis that the combination of carpeting and wooden blocks will have the best diffusion/absorption to reflection ratio. 
 
“Surface Plasmon Resonance” 
Sarah-Ann M. Claiborne 
Faculty Advisor: Steve Robinson, Ph.D. 
Major: Physics/Chemistry 
 
Surface plasmon resonance is a subject of great interest among chemists, biologists, physicists, and materials scientists. The 
study of surface plasmons could be useful in the areas of optics, magneto-optic data storage, microscopy, solar cells, and the 
production of sensors for detecting biologically interesting molecules. Surface plasmons are electron oscillations that propagate 
along the surface of a conductor because of their interaction with incident light. The electrons will oscillate in resonance with the 
light waves. This resonance is called surface plasmon resonance. Light incident on the conductor that is of similar wavelength to 
the resonance will be more likely to absorb. A software program, MQMie, can find the wavelength at which a material implanted 
with some sort of conductor will absorb most strongly. Understanding how this wavelength changes with respect to the material 
is the goal of the research. 
 
 
 
 
 
 



"Measuring Absorption of a New Type of Acoustic Panel" 
Jeremy Clark 
Faculty Advisor: Scott H. Hawley, Ph.D. 
Major: Audio Engineering Technology 
 
When using an absorption panel to acoustically treat a room, it is important to know exactly how it is going to affect the space 
you are working with. Thus, an in depth analysis of the panels is necessary to see how to properly use and place panels in a 
room. My goal is to describe the effect one Clark Acoustics panel can have on a space. To do this I will be using two methods, 
the Tone Burst method and Reverberation Chamber method. For both methods, comparison to a control configuration will be 
employed.  Averaging all the data from both tests together should provide a reasonable amount of diverse data to give a precise 
measurement of the frequency response of these panels and how they can best be mounted in a room.  
 
"O-Port: Fact or Fiction" 
Michael Rohr, David Jefferies, Nate Taylor and Laura Gearheart 
Faculty Advisor: Scott H. Hawley, Ph.D. 
Major: Audio Engineering Technology 
 
Our thesis is to test the validity of claims by O-Port, Inc., regarding improved frequency response, enhanced resonance, and 
feedback reduction by using their device in acoustic guitars. In doing this we will “a-b” two guitars with and without the O-Port 
and test them in frequency, resonance and sound quality. While sound quality is somewhat subjective, frequency and resonance 
will be quantified by averaging multiple recorded strums of the same chord/harmonic series.  Recordings will be made with an 
Audix TR-40 reference mic for all frequency and resonances tests while a Shure KSM-27 and onboard pickup (where available) 
will be used to capture sound quality. Feedback will be tested by setting a “plugged in” guitar (with and without the O-Port) on a 
guitar stand in front of a speaker and increasing the level until the point of feedback. O-Port's claims are impressive, we shall see 
if they are accurate.  
 
"Spectral Effects of Dynamic Processors" 
David Walker and David Brubaker 
Faculty Advisor: Scott H. Hawley, Ph.D. 
Major: Audio Engineering Technology 
 
Despite the availability and precision of digital compressors, analog compressors still see frequent use in the studio as engineers 
take advantage of the coloration these models add to a signal. In an attempt to articulate what effects these dynamic processors 
have on the spectral content of a signal, a variety of tones were sent through outboard and plugin compressors set at different 
thresholds and ratios. Using spectral analysis (i.e., Fast Fourier Transforms) on the recorded outputs it was found that each 
dynamic processor effected the frequencies present in the original signal in unique ways. Observations include: the dampening 
of the harmonic overtones and other changes in the overtone series, addition of harmonic distortion, as well as the introduction 
of artifacts and noise. These results confirm the belief that compressors affect both the dynamic and frequency content of signals. 
 
"Sub-Kick Microphone Performance" 
Daniel Wasby 
Faculty Advisor: Scott H. Hawley, Ph.D. 
Major: Audio Engineering Technology 
 
A sub-kick is a term used to define a special type of microphone used to record the kick drum of a drum set. This particular 
microphone is not seen in a store but is normally made at home. The reason for that is a sub-kick is a backwards speaker. By 
rewiring a speaker cone and its components, the speaker receives audio signal instead of producing it.  The frequency response 
of a sub-kick has a claim to capturing some of the best sub harmonic frequencies out of most microphones today. Using 
diagrams and graphs I will show the frequency response of my findings compared to other microphones used in the recording 
industry. By taking the average force of a kick drummer and classifying these forces by different styles of music, I will 
determine the best use for this microphone in the recording industry. I will also be using different diameters of the sub-kick to 
also find the best size for frequency spectrum between the sub kicks and its ability to apply to the genre of music.  
 

 
 
 
 



Psychology 
 
“The Effect of Prior Exposure to Depth Map on the Time to View Stereograms”  
Henna Ali, Shannon Cain, and Garrett Marks  
Faculty Advisor: Lonnie Yandell, Ph.D. 
 Majors: Nursing, Biology, and Entertainment Industry Studies 
 
A stereogram is a computer-generated image that creates the effect of a 3D picture. Due to binocular disparity, which is the 
spatial difference in vision caused by the distance between the two eyes, the two eyes see differing images and when 
compounded in the brain a 3D image appears. The desired 3D image is placed in the stereogram via a grayscale depth map 
embedded underneath a colorful, repetitive pattern. The current study sought to find the relationship between stereogram 
viewing time and prior exposure to the depth map. Fourteen Belmont students were presented with 4 stereograms in random 
order: two with prior depth map exposure and two with solely the stereogram. They were given a two minute time limit to 
identify the 3D image. When the image became visible the participant alerted the researcher who was monitoring the times. It 
was hypothesized that with a prior exposure to the depth map image, the time required to identify the 3D image would be 
reduced. Why exposure to the depth map should affect stereogram detection will be discussed.  
 
“How Blinking Effects Ambiguous Figures” 
Logan Dedmon, Ale Delgado, Sarah Ice 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Majors: Neuroscience, Music Business, Design Communications 
 
Ambiguous figures are images that are often perceived as one of two separate images based on one’s interpretation of the 
stimuli. A reversal is when the perception of the image switches from one image to the other. Previous research indicated that 
subjects unaware of the fact that they are viewing an ambiguous image are less likely to actually see the reversal. This 
experiment studied the effect that blinking has on a person’s perception of a reversal of an ambiguous figure. Fifteen Belmont 
University students were divided into two groups; one group was allowed to blink and the other was asked not to blink. Both 
groups were shown three randomly ordered ambiguous figures for thirty seconds. Participants indicated when they recognized 
the second image within the figure. It was predicted that blinking would cause the participants to see the reversal in a shorter 
amount of time. After viewing the pictures, participants completed a questionnaire to measure familiarity with the ambiguous 
figures. 
 
“Does Change Rate Affect the Change Blindness Effect?” 
Charlotte Ennis, Josh Ditty, and Callie Compton 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Major: Biology, Music Business, English 
 
Research on the phenomenon of change blindness has suggested that presentation and observation length directly affect subjects’ 
recognition frequency. While one long look is more effective during brief presentations, two short looks are more effective 
during long presentations (Schwartz & Kuhn, 2008).   We intended to expand this previous research by using a flicker paradigm 
to determine whether, during presentations of fixed length, the change rate impacts recognition speed.  Fourteen students, 
undergraduates at Belmont University, each viewed a series of pictures consisting of a picture, a blank slide, and the same 
picture with a change. These series were flashed at three different frequencies, and subjects indicated when they perceived a 
change.  Although results indicate both visual stimulus type and observation length may affect a subject’s recognition speed, our 
experiment’s limited presentation time invites more extensive research on this subject. 
 
 
“The Effect of Refresh Rate on Motion-Induced Blindness” 
Allison E. Griffey, Tara R. Knott, John W. Leonardini 
Faculty Advisor: Lonnie R. Yandell, Ph.D. 
Majors: Psychology, Journalism, Computer Science 
 
In the phenomenon of motion-induced blindness, stationary stimuli that contrast highly with a superimposed moving background 
will seem to disappear and reappear for several seconds, though they physically do not change.  Previous research has examined 
MIB’s causes and implications, largely focusing on manipulating the effect through varied background speeds and other minor 
changes.  Since MIB is a computer-generated phenomenon, the effects of the computer presentation’s physical characteristics on 
MIB should be explored. The refresh rate of a computer monitor is the number of times per second that the image on the screen 
is redrawn.  It is measured in hertz, so a refresh rate of 60 Hz means the image refreshes 60 times per second.  This study will 
vary the refresh rate of a computer to see what, if any, effect this has on the reported disappearance of the stimuli.  Fifteen 



Belmont students will be asked to indicate when the stimuli seem to disappear at different refresh rates. It is expected that a 
lower refresh rates will lead to more frequent disappearances for the observer because the stimuli themselves will be 
disappearing more frequently on the monitor. These findings may help clarify subsequent research on the MIB phenomenon.  
 
“The Effect of Decibel Level on the McGurk-MacDonald Effect” 
Katie Rush, Andrew Trask, Hayden Coleman 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Majors: Biology, Finance, Music Business 
 
Previous research indicates that the McGurk-MacDonald effect is seen in everyday conversation. This phenomenon is tested 
through videos in which participants watch a video clip where the audio has been altered to portray a different syllable than the 
video actually shows. The result is that the participant perceives a third syllable. The current study sought to expand on this 
research by varying the volume of the videos so that each participant sees three videos at varying auditory levels. Fifteen 
Belmont University students were given three videos that portrayed the McGurk-MacDonald Effect, one at 0.00dB, one at -
3.00dB, and one at -9.00dB. The expected result is that participants will most accurately respond to the videos at 0.00 dB than to 
the videos at -9.00dB.   
 
“Induced Motion Aftereffect: Analyzing the Effects of Moving Stimuli and Stationary Stimuli with Apparent 
Motion” 
David T. Suell, Ayesha F. Ghaffar, and Parth R. Majmudar 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Majors: Political Science and History, Finance and Accounting, Biology 
 
Motion aftereffect is a phenomenon in which one views a moving visual stimulus and then perceives apparent motion in the 
opposing direction when looking at a blank background. Experiments have suggested that subjects will experience a motion 
aftereffect after viewing an illusion that appears to be moving but is actually not moving. In our experiment, we analyzed the 
aftereffect observed from viewing images with differing degrees of motion or apparent motion. In this study, fifteen Belmont 
students were presented with a series of five images each for 30 seconds in the following order: a non-moving image, an image 
with apparent motion, a moving image, an additional image with apparent motion, and an additional moving image. After each 
of these images is shown, the subject was asked to describe what they see when presented with a blank background. We 
hypothesized that participants will perceive motion aftereffect after viewing the moving images and after viewing the non-
moving images with apparent motion. 
 

 
ORAL PRESENTATIONS 
Beaman A 
6:15 – 8:15 
Dr. Pete Giordano, Moderator 
 
6:15 – 6:30 
“Differences in Heart Rate Reactivity when Viewing Emotional Stimuli while Practicing Biofeedback and 
Meditation Techniques” 
Irieon Walker and Meredith Graves 
Faculty Advisor: William Bailey, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 
A study was conducted to determine the difference between meditation and biofeedback techniques in maintaining relaxation. It 
was hypothesized that there would be a difference in heart rate reactivity to emotional photos between the meditation and 
biofeedback groups after participants achieved relaxation through practicing their assigned technique. Forty-five college students 
were randomly assigned to learn either a biofeedback or a meditation technique. There was a significant difference (t (43) = -
2.26, p=0.03) between the mean heart rate reactivity of the meditation group (M=1.85, SD=3.87) and the biofeedback group 
(M=5.04, SD=5.43). This study found that the meditation technique that was learned and practiced by the participants helped 
them to show less heart rate reactivity to the emotional stimuli and maintain their state of relaxation to a significantly greater 
degree than the biofeedback group.  
 
 



6:30 – 6:45 
“Religious Orientation and Blood Pressure Reactivity to Dispositional Forgiveness Stressors” 
Irieon Walker 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Major: Psychology  
 
The relationships between aspects of religiosity and health have received increased attention in the past decade of research 
investigation. The purpose of this study was to provide support for the intrinsic religiosity-health relationship in a young adult 
population and to investigate the relationship between dispositional forgiveness and religious orientation. Forty-one participants, 
including 16 men and 25 women, completed the Religious Orientation Scale (Allport & Ross, 1967) and the Transgression 
Narrative Test of Forgiveness (TNTF) (Berry et al., 2001). Each participant’s blood pressure was measured using a Biopac 
Systems blood pressure cuff that was placed on the upper left arm. Blood pressure was measured at the beginning of the study 
and after completing a five minute written response to a TNTF dispositional forgiveness scenario. This study found a significant 
negative relationship between intrinsic religiosity and blood pressure reactivity and intrinsic religiosity and dispositional 
forgiveness. 
 
6:45 – 7:00 
“The Effects of Exercise on the Taste Perception of Chocolate” 
Anna Claire Bowen and Serena Sherrill 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 
Taste perception is the experience that results from the taste buds being stimulated and in result sending information to the brain 
about the composition of the stimulus. Taste perception is affected by both the chemical and physical properties of the stimulus. 
Taste perception can be altered by the psychological and physiological conditions of a person at the time of tasting. This 
experiment tested the hypothesis that exercise would negatively affect the taste perception of chocolate. The participants in this 
study were 28 students (17 females; 11 males) ranging in age from 18- 22. The participants were divided up into groups of 
walkers (13) and non-walkers (15). The walkers were instructed to walk briskly for five minutes before tasting the chocolate. 
The tasting of chocolate consisted of taking a bite of apple before and after tasting each type of chocolate. The types of chocolate 
that were available included white chocolate, milk chocolate, and dark chocolate (60% cacao) and each type of chocolate was 
available in a solid form and melted form. There was not a significant difference between the walkers and non-walkers in either 
taste perception or taste evaluation.    
 
7:00 – 7:15 
“Are Women Really Better Listeners:  A Study of Selective Speech Perception and Gender?” 
Ben McGlothlin and Laura Muck 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Majors: Psychology and International Business, Biology 
 
Speech perception in hearing is the translation of sound vibrations into a sequence of sounds that the listener perceives to be 
speech (Matlin, 2009).  MRI research has shown that men and women perceive speech differently (Philips, Lowe, Lurito, 
Dzemidzic, & Matthews, 2000) This research will examine the classic stereotype that women are better listeners than men by 
examining differences in speech perception between genders.  Speech perception will be measured using a created test based on 
the Standardized Hearing In-Noise Test.  Participants will be exposed to different spoken sentences in different levels of both 
white noise and gibberish sounds to determine speech thresholds of both genders.  This topic is of interest to both genders 
because it examines a common cultural stereotype in a scientific way. 
 
7:15 – 7:30 
“Peer Crowd Affiliation, Identification, Saliency, and Self-Esteem among Adolescents” 
Sammie Rogers-Brown  
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 
The relationship between peer friendship groups and self-esteem among adolescents was explored. Fifty-three Belmont 
University undergraduate students enrolled in Introduction to Psychological Science participated in the study by completing a 
series of questionnaires related to important factors among friendship groups in high school. Participants answered questions 



regarding stereotypical peer group affiliation (Mackey & Greca, 2005) and they reported the degree of identification with their 
reported group affiliation (Hinkle et al. 1989). Participants also reported the degree of saliency for their group (Verkuyten & 
Hagendeern, 1998).  Lastly, participants completed a questionnaire (Rosenberg, 1965) measuring their level of self-esteem.  It is 
expected that participants who reported higher levels of identification and saliency will have higher levels of self- esteem 
regardless of affiliation.  By attaining a greater understanding of the importance of peer friendship groups, a greater chance for 
identifying factors of adolescent self concept is likely.  
 
7:30 – 7:45 
“The Relationship between Attachment Styles and Student Involvement” 
Jessica Stephens 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 
Student involvement is an important aspect of college adjustment and impacts student development.  Each student has a unique 
attachment style that relates to his or her social adjustment.  The relationship between parental attachment styles and student 
involvement were examined in this study.  Two questionnaires will be completed by approximately 60 participants from 
Belmont University’s Introduction to Psychology 1200 course.  The questionnaires included the Parental Attachment 
Questionnaire (Kenny, 1987) and a student involvement questionnaire taken from The College Student Experiences 
Questionnaire (Pace & Kuh, 1998).  It is expected that secure attachment styles will be positively correlated to student 
involvement. 
 
7:45 – 8:00 
“The Impact of Tone Discrimination on Change Blindness” 
Lacey Bowles and Ashley Wilson 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 
Change blindness can be defined as “the demonstrable difficulties observers face in detecting major changes in their perceptual 
environment” (Davies & Hines, 2007). Smith and Schenk (2004) found that observers frequently fail to become aware of a 
change when the change of an image occurs simultaneously with another perceptual event. In this study, in addition to a change 
blindness task, an audio discrimination requirement was added.  Approximately 30 Belmont University students viewed a series 
of pictures consisting of a picture, a blank slide with two tones, and the same picture with a change. The series repeated until the 
participants noted a change in the image and stopped a timer. The tones (500 Hz) were identical for one group and they were 
different (500 Hz and 510 Hz) for the other group. Participants also noted if the tones were the same or different. It is 
hypothesized that the change detection task with two different audio pitches will require the observer to view more trials in order 
to become aware of a visual change in the stimulus than the change detection task with identical pitches. 
 
8:00 – 8:15 
 “The Effects of Media-Ideal Internalization and Appearance-based Rejection Sensitivity on Desire for Social 
Interaction”  
Jennifer Mashburn 
Faculty Advisor: Lonnie Yandell, Ph.D. 
Discipline: Psychology 
Major: Psychology and Spanish 
 
Negative body image affects both men and women in today’s society. Body-image related problems such as eating disorders, 
body dysmorphic disorder, cosmetic surgery, and dieting run rampant in our culture. Media images promote physical perfection; 
for men, to be ultra muscular and for women, to be ultra thin. The internalization of media ideals increases negative body image. 
Also, appearance-based rejection sensitivity (ARS), the tendency to expect rejection based on appearance, is also related to 
negative body image and the poor coping mechanism of avoiding social interaction. This study consists of approximately 20 
paired male and female participants who will complete the Appearance Rejection Sensitivity Scale (Park, 2007) and the 
Sociocultural Attitudes Toward Appearance Questionnaire (Dittmar, Halliwell, & Stirling, 2009) to measure media ideals. After 
viewing 10 media ideal pictures under the assumption that they are rating advertisements, they then  will receive bogus slightly 
negative appearance feedback and complete three questions to measure desire for social interaction (Park & Pinkus, 2009). It is  
hypothesized that high ARS and high media-ideal internalization will result in the least desire for social interaction after viewing 
media ideal images and receiving negative appearance feedback.  A 2x2 ANOVA will be used to analyze the effects of Media 
Ideal Internalization and Appearance-based Rejection Sensitivity on desire for social interaction.  



Beaman B 
6:15 – 8:20  
Dr. Joan Lind, Moderator 
 
6:15 – 6:30 
“Infectious Disease Modeling with Contact Networks I” 
Luke Horsley 
Faculty Advisor: Andrew Miller, Ph.D. 
Discipline: Mathematics 
Major: Mathematics 
 
SIR models and contact networks are two important mathematical structures used to describe the spread of infectious disease.  
We show that the basic reproductive rate R0 predicted by an SIR model is the same as that predicted by a contact network model 
on a complete graph. Since a complete contact network corresponds to the unrealistic assumption that every individual in the 
population could infect any other individual, we then explore a network model with a more realistic contact network. In 
particular, we apply our methods to model the spread of an infectious disease on the campus of Belmont University. 
 
6:30 – 6:45 
“Infectious Disease Modeling with Contact Networks II” 
Alex Dalrymple 
Faculty Advisor: Andrew Miller, Ph.D. 
Discipline: Mathematics 
Major: Mathematics 
 
SIR models and contact networks are two important mathematical structures used to describe the spread of infectious disease.  
We show that the basic reproductive rate R0 predicted by an SIR model is the same as that predicted by a contact network model 
on a complete graph. Since a complete contact network corresponds to the unrealistic assumption that every individual in the 
population could infect any other individual, we then explore a network model with a more realistic contact network. In 
particular, we apply our methods to model the spread of an infectious disease on the campus of Belmont University. 
 
6:45 – 7:15 
“Interference Competition and the Green Sunfish’s Keystone Predator effect on the Streamside Salamander, 
Ambystoma barbouri” 
Elizabeth Schriner 
Faculty Advisor: John Niedzwiecki, Ph.D. 
Major: Honors Biology 
 
Size variation is of key importance for the survival of Ambystoma barbouri larvae because they live in ephemeral streams and 
must reach metamorphosis before temperatures rise and these locations dry up. The majority of these larvae do not meet this 
cutoff, so they have cultivated behaviors that increase their individual chances for sufficient development. For example, 
asymmetric competition is of key importance in these types of environments. In A. barbouri, this competition is maintained and 
exacerbated by interference interactions among larvae. To test this idea, we raised A. barbouri larvae in 3 treatment groups: 
isolated, grouped fed-separately, and grouped fed-together. We also incorporated another variable into the experiment: the effect 
of a predator’s presence on A. barbouri asymmetric competition. After measuring the growth rate of the larvae over several 
weeks, we saw significant differences in the change in coefficient of variation among the treatments, indicating the amount of 
interference allowed is positively related to asymmetric differences in body size. We saw a dampening of the asymmetry of the 
larval competition in the fed together treatment but not in the fed separately treatment when fish chemical cues are present, 
suggesting that different interactions maybe at play during feeding and non-feeding times. 
 
 
7:15 – 7:30 
“Examining Women’s Knowledge about Menstruation” 
Irieon Walker, Ken Parrish, and Anna Claire Bowen 
Faculty Advisor: Linda Jones, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 



Research indicates that women in general exhibit poor knowledge of the menstrual cycle. The purpose of this study was to 
examine knowledge and sources of menstruation information in college-aged women. Seventy-seven women completed a 
questionnaire that measured two categories of information, menstruation knowledge and major sources of menstruation 
knowledge. Results from the questionnaire show a mean accuracy of 67%. Less is known about menstrual disorders, and major 
menstruation information sources were mothers, school, and friends. 
 
7:30 – 7:45 
“Pediatric Death Trends Due to the Flu” 
Catherine P. Simpson 
Faculty Advisor: Barbara Ward 
Discipline: Statistics 
Major: Mathematics 
 
Historically pediatric deaths due to the flu have been caused by various strains of influenza A virus.  This flu season, however, 
the pediatric deaths due to the flu that have been reported are primarily the result of the H1N1 strain of influenza A (better 
known as the swine flu). We have been exploring statistical methods and data gathering used in studying epidemiological trends, 
and have been performing statistical tests to determine whether factors such as race, gender, pre-existing medical conditions, etc. 
most affect pediatric deaths due to the flu. We will aim to present an overview of the statistical methods most commonly used to 
study information such as this and the result of our statistical analysis of pediatric death trends due to various strains of 
influenza. 
 
7:45 – 8:00 
“Is there a Positive Relationship between Parental Participation and Skill Acquisition in Children with 
Autism Spectrum Disorders?” 
Jessica L. Heacock and Benjamin S. McGlothlin 
Faculty Advisors: Dr. Linda Jones, Ph.D. and Dr. Seraphine Shen-Miller, Ph.D. 
Discipline: Psychology 
Major: Psychology 
 
Many therapists and clinicians emphasize the importance of parent participation for the success of therapeutic programs for 
children with Autism (National Research Council [NRC], 2001). However, there has been little research that specifically 
examines this relationship. It was hypothesized that there would be a positive relationship between parents’ participation and 
skill acquisition for children with autism spectrum disorders. Our research compared the skill acquisition rate of ten children at 
an early intervention center with the average amount of time their parents engaged in therapeutic practices at home by analyzing 
previously recorded data from the center. We also collected demographic information and questionnaires designed to measure 
parents attitudes towards the importance of their participation and self efficacy of effective therapeutic techniques.  A Pearson’s 
correlation between mean percent of days parents engaged in Intensive Behavior Intervention working on lesson plans at home 
and rate of skill acquisition yielded r=0.54, p=0.11, indicating a correlation approaching significance.  Data included one outlier.  
When this outlier was removed, a Pearson’s Correlation yielded r=0.69, p=0.04, indicating a significant correlation. This 
correlation lends at least some support to the hypothesis and indicates that continued research with more participants is likely to 
produce significant results. 
 
8:00 – 8:20 
“BLEAT and Fractal Curves” 
Sarah Claiborne, Zane Colgin & Natalia Shlonimskaya  
Faculty Advisor: Joan R. Lind, Ph.D. 
Discipline: Mathematics & Computer Science 
 
The Belmont Loewner Equation Analysis Tool (BLEAT) is a computer program created by a team of Belmont students to 
simulate solutions to the Loewner differential equation.  This equation can be thought of as a black box with functions as input 
and curves as the output. Mathematicians have been particularly interested in the case when the input is a random function called 
Brownian motion.  We have been using BLEAT to explore input functions that have similar behavior to Brownian motion. In 
particular, we have constructed several fractal curves.  We then use the program to approximate the input function which 
generates each of these curves.  Another challenge for the team is to develop and improve the BLEAT program in which the 
computer generated tests are run.  Much done this semester has been in the areas of documentation and enabling new features for 
the program. 
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