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Regressions on Personalities and Political Preference on Collegiate Greek Letter Social Organizations

Empirical research examining collegiate Greek letter social organizations (fraternities and sororities) has been minimal. Whenever research does arise, it usually focuses on negative stigmas with these organizations (alcohol abuse, hazing). This study sought to examine more positive aspects of Greek organizations. This study hypothesized that Greeks differ from non- Greeks in the Big Five personality traits such that Greek members are less open to experience, less conscientious, more extraverted, and less neurotic than non-Greek members. Greek and non- Greek members will be similar in agreeableness. It is also hypothesized that Greek members are more politically conservative than non-Greek members. In a 2 (affiliation: Greek vs. non-Greek) by 6 (traits: openness, conscientiousness, extraversion, agreeableness, neuroticism, conservatism) within-subjects design, 572 college students (395 female) participated in a 24-item online survey consisting of the Mini-International Personality Item Pool and a brief measure of conservatism. Preliminary analyses via logistic binary regression provided partial support for the hypotheses. Greeks were more likely to be extraverted than non-Greeks (p < .001), less likely to be neurotic than non-Greeks (p < .01), and more likely to be conservative than non-Greeks (p < .01). Implications of these findings will be displayed.
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Developing a Four-Rotored Radio Control Helicopter for Photography and Photogrammetry Applications 

Recently, unmanned aerial vehicles have become increasingly utilized for military and security applications. However, they are also easily applied and useful in peaceful situations, offering a simpler, far less expensive alternative to manned aircraft in many instances where capabilities of flight are required. Some such civilian applications are in the field of aerial photography and surveying, using remotely controlled aircraft as sky borne platforms for the deployment of camera equipment. Using flight software and vehicle plans freely available from the AeroQuad open-source project, this venture aimed to design and implement a four-rotored helicopter (quadcopter) with which to carry and remotely operate photography equipment payloads to be used on Western Kentucky University projects and even in potential commercial applications and contracts, controlled by a microprocessor specifically intended and programmed to govern the stable flight of such a craft. The original AeroQuad designs were improved upon, beginning with purchased hardware and progressing to modified components created in the lab once possible enhancements had been determined though flight testing. Methods were also investigated to quickly and easily produce helicopter frames and parts using rapid prototyping systems and automated milling equipment. The primary application was to take aerial photographs from multiple angles for the creation of point clouds used in 3D virtual models of ground features. Although the aerial photographs are still in the early stages of development, satisfactory results were obtained using this technology.
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Creation of Poly(3-hexylthiophene)-Functionalized Silsesquioxane Nanorods for Organic- Based Solar Cells 

Polymeric and oligomeric -conjugated systems have garnered significant interest due to their distinctive electronic properties. These have unique moieties of a silsesquioxane nature. These can be used to produce an electric charge through external stimuli by utilizing donor-acceptor hybrid nanostructures. Significant progress has been made in synthesizing nanoparticles, which utilize these properties. The silsesquioxane nanostructures described herein have had their geometry optimized into the form of nanorods. These show promise as donors in the charge- producing layer of organic solar cells. The derivatives of poly(3-hexylthiophene) nanorods were synthesized and characterized using TEM and IR spectroscopy. Future studies will focus on their performance in electricity production by analyzing power conversion efficiency.
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Are We Fed Economic Uncertainty? 

The Federal Reserve (Fed) uses monetary policy in an effort to produce stable prices, employment, and economic growth. To do so, we believe the Fed needs to foster certainty about its policy actions. Using the Daily News-based Economic Policy Uncertainty Index (DNEPUI) from www.policyuncertainty.com, one can see many occasions of surges in economic uncertainty. While the Fed certainly isn't the only source of uncertainty in the economy, their leading role in setting policy that affects the world's largest economy merits investigation. Recently there have been two main methods of conducting monetary policy: 1) the use of "rules," or systematic methods which determine their course of action (e.g. the Taylor Rule), and 2) discretionary action, which means acting in the best interest of the present situation (e.g. the latest rounds of “quantitative easing”). Since 1985 both have been implemented at various times. It seems recent surges in economic uncertainty are partially related to the Fed’s discretionary policy actions. By going through the various rules and discretionary policy times to see what policies were implemented and why, correlation between policy and uncertainty may be detected. Changes in variation in the uncertainty index before and after the most recent recession illustrate how much more uncertainty fluctuated during recent times. If uncertainty in policy hampers growth, then there is something fundamentally flawed with policy. Discerning if the Fed has failed at creating economic growth by increasing uncertainty instead will broaden the macroeconomic perspective of analyzing monetary policy, as well as, inform citizens and businesses how they can use reports of Fed policy in their labor and investment decisions. That is why it was useful to determine which monetary policies of the Fed increase the overall level of uncertainty in the economy.
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Examining Human Perception of African Elephants (Loxodonta africana) and Large Trees for Insights into Conservation of an African Savanna Ecosystem 

The ability of African elephants (Loxodonta africana) to modify habitat, specifically with large trees, such as the marula (Sclerocarya birrea) and the knob-thorn (Acacia nigrescens), creates the need for carefully planned conservation strategies in the savanna ecosystem. The management of elephants and woody tree species requires considering the interests of different human groups. The goal of this study was to understand the perceptions of the particular interest groups (tourists, managers and landowners) towards elephants and large trees and to translate these thoughts into ecologically or economically focused conservation strategies. Management methods would need to consider the potential variation in perception by the different study groups. In order to develop an optimal conservation system these perceptions, along with the relevant biological factors, must be taken into account. A survey was devised to seek answers pertaining to the perception of different elephant types, tree impact, and the factors that can influence the balancing act between the two. Questionnaires were distributed throughout the Associated Private Nature Reserves (APNR) in South Africa. Tourist surveys were dispersed in coordination with 10 different lodges across the APNR to obtain a convenience sample. Manager and landowner surveys were distributed via email using a list of names provided by Dr. Michelle Henley of Save the Elephants- South Africa. Analyses explored trends between the different interest groups and their perceptions, thus, generated knowledge to construct a management plan that attempts to find equilibrium between the desires of the interest groups.
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Understanding the Haptic Response of Wood Finishes

 In the modern age of touch-screen technology, there has been an increased interest in the friction characteristics of skin. Using a custom-built friction device, the frictional properties of skin on different wood species and wood finishes were tested. The wood samples included Eastern White Pine, North American Cherry, and Birdseye Maple. The finishes included shellac, lacquer, and polyurethane. The friction coefficients ranged from kinetic values of 0.22 to 5.42 and static values of 0.46 to 4.80. Raw wood had the lowest friction coefficients, but it is more common to apply a finish in most applications. The results showed that the satin finishes had lower friction than the gloss finishes on each type of wood. On average, a satin finish has 300% less friction than a gloss finish. The increased and very high friction from skin on gloss finish suggests an adhesion mechanism is a strong factor in the friction system. The data also suggests that moisture in a hydrated finger increases friction in both satin and gloss finishes. This research is the first to quantitatively define the tactile feel of wood surfaces.
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Mercury Analysis in Rafinesque Big Eared Bat Populations 

Mercury (Hg) from atmospheric deposition from coal-burning power plants and other anthropogenic sources was analyzed in Rafinesque Big Eared Bats from Mammoth Cave National Park. The mercury from water progressively moves up the food chain through insects, and eventually into bats. In 2011, 58 bats were collected and hair samples were taken for an analysis. The AMA254 Mercury Analyzer was used to determine the mercury concentration from the bat hair in parts per million. A considerable amount of mercury was discovered in the bats analyzed. The mercury concentration of juvenile Rafinesque bats averaged between 0.5-1.0 ppm. Mercury levels in adult Rafinesque bats averaged between 1.0-2.0 ppm, with female bats overall containing the highest amount of mercury. Notably, the mass and forearm length of Rafinesque bats do not appear to affect the amount of mercury the bats contain.
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Formulating Mathematical Models to Analyze the Treatment of Chronic Wounds 

Chronic wounds plague approximately 1.3-3 million Americans. The treatment of these wounds requires knowledge of the complex healing process of typical wounds. With mathematical modeling, we can simulate this intricate process. Researchers can potentially use the models to understand the effects of various therapies, and thus modify their treatments to maximize healing capabilities. In this work, two mathematical models using differential equations have been developed. The first model describes the interaction within the wound site among oxygen, bacteria, and neutrophils, which kill the bacteria. The model was analyzed and computationally simulated to determine whether it accurately described the biological processes that occur during wound healing. Analytical techniques were used to determine that the model provided biological solutions during the first hours of wound healing. Numerical solutions provided a visualization of the modeled healing response and can be used to analyze various oxygen treatment strategies. The second mathematical model describes the interactions of the proteins and their change over time and are based upon the data from Muller, et al., 2007, a research outcome that provided patient measurements of the proteins and the percent of which the wounds had healed. Matlab, a high-level technical computing language, was used to minimize the error between our model solutions and the data. The best model was established by choosing the results with the least error. A sensitivity analysis was then conducted to measure to what degree the equations were affected by slight changes in the model. The sensitivity analysis aided in identifying the effect of a particular treatment on each of the considered protein levels.
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Applying Regulatory Focus Theory to Change Attitudes Toward Breastfeeding: Reaching Women Who Lack Confidence in Their Ability to Breastfeed 

Breastfeeding has numerous advantages for the infant. Breastfeeding helps build the infant’s immune system in the early days of life. This is especially due to Immunoglobulin A (IgA) secretions in breast milk, which add immunological protection for the infant. In spite of this, according to the Centers for Disease Control (CDC; 2007), 42% of Kentucky infants do not receive any breast milk at all, and large numbers of infants in the United States as a whole share this situation. The current research tested how breastfeeding advocacy messages could be constructed to improve attitudes toward breastfeeding. Women intending to have children and varying in confidence about their ability to breastfeed were randomly assigned to a 2 (prevention vs. promotion focus) X 2 (gain vs. loss means frame) experiment. Prevention focused messages were more effective than promotion focused messages, but when breastfeeding confidence was taken into consideration, prevention focused messages in conjunction with loss means frames were most successful. For women low in confidence about their ability to breastfeed, prevention focused messages, combined with loss means frames, resulted in attitudes nearly as positive toward breastfeeding as those of women high in breastfeeding self-confidence. These findings demonstrate how regulatory focus theory can guide interventions to reach women who might otherwise not breastfeed.
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Antimicrobial and Antiangiogenic Drugs - Relevance in Biomedical Research

Study 1 (Pender, Vangala, Badwaik, & Thompson): Need for novel, innovative strategies for developing antibiotics is becoming a necessity due to an increasing number of rapidly evolving micro-organismal threats. Antibiotic encapsulated gold nanoparticles (GNPs) are one such strategy showing promise. We report the development of ampicillin encapsulated gold nanoparticles (Amp-GNPs) that possess highly effective, dose dependent antibacterial activity. Our method for synthesizing Amp-GNPs is an entirely eco-friendly, single step reaction, taking place within an aqueous buffer. We have tested the antibacterial activity of Amp-GNPs against multiple strains of bacteria, both Gram-positive and Gram-negative, and have found Amp-GNPs to be highly efficient against all tested strains. Amp-GNPs have been shown to exhibit significant potential and ability to enter the medical field’s arsenal to fight infectious disease.

Study 2 (Gonzales, Pender, Paripelly, & Donald): Fibroblast Growth Factors are a family of proteins that are involved in angiogenesis, wound healing, and cell development. FGFs rely upon binding with heparin for signal transduction throughout the cell. Inositol is a monosaccharide and it is component of membrane phospholipids. Inositol also able to bind with phosphate groups to create complexes that have numerous roles in cellular function. In this context, we expressed, purified FGF1 and investigated its interaction with myo-inositol using various biophysical techniques including fluorescence thermal denaturation, pulse proteolysis and multidimensional NMR spectroscopy. Results show that the myo-inositol binds with FGF1 and enhances its thermal stability as well as its solvent accessibility. Currently multidimensional NMR studies are underway to investigate the binding site(s). This information will aid in the design of better pharmacological targets.
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In Situ Time-resolved Raman and X-ray Diffraction of Rare Earth Element Ion Exchange in Nanoporous Sitinakite

The nanoporous mineral sitinakite (Na2Ti2SiO7·2H2O) is a highly selective, fast ion conductor that is being tested for targeted removal of cesium and strontium from high-level waste solutions. In addition to their environmental applications, titanium silicates have many technological uses including battery materials, hydrogen storage, and rare earth and transition element catalysts for gasses and petrochemicals. Sitinakite is stable under a wide range of pressure, temperature, and chemical conditions making it a potential host mineral to perform selective chemistries in extreme environments. We are determining the fundamental structural properties governing ion selectivity in this unique mineral with emphasis toward understanding its energy related applications. Sitinakite exhibits multiple ion exchange steps that serve to enhance ion selectivity, and these steps are controlled by the host crystalline framework as well as the chemistry and hydration state of the native and ion exchanged compounds. To determine the exchange mechanisms, we collected high resolution in situ Raman spectroscopy and X-ray diffraction data to capture the REE ion exchange processes from the native form and the H-form. The results from these rare earth element ion exchange studies (using Y, Eu, Gd, Tb) indicated that a range of exchange dynamics exist within a single host mineral. The exchange dynamics are significantly different for each REE tested. This was somewhat surprising as all three elements possess the same valence charge, similar ionic radii (±0.05Å), and similar hydration states in aqueous solutions (CN=8-9). TGA/DSC curves for before and after exchange states showed significant variation in nanopore H2O capacities, indicating that the hydration states of the element and valence electron conduction have an effect on the sequestration mechanisms and pathways through the porous host structure. A selectivity hypothesis concerning the effects of internal hydration and valence electron conduction has been previously proposed, however the mechanisms of framework conformational changes, presence of intermediate structural states, and diffusion pathways have only been reported for a handful of materials and was the main area of focus for this study.
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Microbial Fuel Cells: Generating Electricity From Mud

Pressures from the abatement of global warming gas from the combustion of fossil fuels, call for the development of renewable energy sources, such as wind, solar and biomass energies. Our society faces a transition from the dependence on the traditional fossil fuel energy supply to the extended wide-spectrum renewable energy supplies. This study explores the likelihood of electricity generation using bacterium metabolism, while simultaneously cleaning up the polluted water. Organic contaminants in wastewater are the energy source for the metabolism of bacterium, yet some trace metal is vital for the metabolic activities. Demonstrated in the lab with test tubes and beakers filled with mud and water, the naturally collected bacteria created electricity potential through redox reactions of their metabolic activities. Bacteria generate a flow of electrons that can be potentially harvested as electricity using a setup of a cathode and an anode. By altering the conditions in which these bacteria reside in these different scenarios, it is possible to affect their metabolic activity, and thus to improve efficiencies of these microbial fuel cells. At the current stage of this study, only electricity potential has been created, and the further studies will focus on maintaining the constant electricity current in the microbial fuel cells.
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Solutions to Access to Oral Care in Kentucky 

Access to oral health care is a barrier that exists in many geographic regions of the United States but particularly in Kentucky. Lack of access, poor oral health literacy and poverty are all contributing factors to the continual decline of oral health in Kentucky. The limited access is directly related to the dentist to population ratio and the shortage of dentists in many rural areas of Kentucky. Seeking a viable solution to this oral health dilemma was the basis for our research. Upon review of professional and scientific journals, it was determined that creation of a mid- level provider in dentistry would be the solution. Investigation and research of the five proposed dental workforce models revealed the solution to limited access to care in Kentucky would be the creation of the Advanced Dental Hygiene Practitioner.
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Does Ecology Promote Sexual Dimorphism in the Pecos Pupfish (Cyprinodon pecosensis)? 

Pupfishes in the genus Cyprinodon, are renowned for their ability to survive in variable, and sometimes harsh, North American desert aquatic environments. Because desert aquatic environments are so variable in temperature, salinity, and species composition, the range of ecologies pupfishes encounter is quite remarkably diverse. One species, the Pecos pupfish (Cyrpinodon pecosensis) has a large distribution with populations in large rivers, small creeks, sinkholes, marshes, and lakes, all varying in salinity and species composition. Recent studies have shown for pupfishes and other desert fishes that physical constraints such as salinity and ecological constraints such as predation can influence streamlining in fishes. However, sexual dimorphism in pupfishes because of body deepening in males is frequently observed, suggesting that natural selection and sexual selection are at odds. In the current study, we compared body shape between males and females within different habitats of the broad-ranging C. pecosensis, to determine if there is an obvious ecological explanation for variation in sexual dimorphism. Our results suggest that the magnitude and direction of sexual dimorphism is difficult to predict based on gross ecological descriptions of habitats. In a broader context, the interplay between natural selection and sexual selection might be an explanation for the recent adaptive radiation of pupfishes.
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Indigenous Credit Associations in Rural Botswana

 The African population can be broken up into three sectors: the modern, informal, and traditional. The modern sector, those elites who came to power and have remained in control of most of the modern African governmental institutions, has little role to play in African economic development. Growth has to come from the informal and traditional sectors: urban entrepreneurs and rural agricultural populations respectively. Research shows that despite the lack of formalized credit institutions as we have in the rest of the developed world, African countries have indigenous institutions that have allowed for some degree of access to credit and capital. We sought to answer a series of questions about the success of these indigenous institutions: do they provide adequate funding capital for socioeconomic groups? What role, if any, can governments play in facilitating their growth if they do prove to be beneficial? Can foreign investment help expand their reach and, if so, how? And is it economically viable for both parties to be involved? Rotating savings and credit associations (ROSCAs) are one example of these indigenous institutions. The amount of capital that has accumulated through these agreements is decreasing due to the new regulations being imposed. The decreasing tax revenues from other major industries - such as diamond manufacturing - has put pressure on the government to make up the difference by regulating and taxing other sources of revenue that were previously unfettered. Though ROSCA agreements are informal and very hard to monitor, they have come under closer surveillance and this increased cost has made them less viable options. Understanding the principles and foundations of such savings and credit associations allowed us to establish empirical criteria by which their economic effectiveness can be assessed.

