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Posters on the Hill ProgramPosters on the Hill Program 

Each Spring, the Council on Undergraduate Research hosts Posters on the Hill (POH) in 
Washington, D.C., on Capitol Hill. Students from all over the country are selected on a 
competitive basis to present their research posters at an event that hosts invited guests, including 
a number of Senators, Congressional Representatives, Congressional Staff, federal agency 
program officers and the science press corps. Students will have an opportunity to meet with 
their Representatives, attend field trips, and hear from speakers who are innovators and 
participants in undergraduate research. 
 

Wednesday, April 24, 2013 

5:00 – 7:30 pm Poster session for all students, reception and Awards Ceremony  
   **Students, we ask that you step away from your posters once the Awards Ceremony    
   begins- approximately 6 pm.  At the conclusion of the ceremony, you may return to your posters. 

6:00 - 6:30pm Welcome 
Dr. Elizabeth Ambos, CUR Executive Officer 

   Veronika Legkobitova, Drexel University, will present the 
   Honorary CUR Fellows Award to 
   The Honorable Chaka Fattah,  

U.S. House of Representatives, (D-PA) 
 

Dr. Marinda Li Wu, American Chemical Society President,  
will present the American Chemical Society Public Service Award to 
The Honorable Mark Udall (CO), 
The Honorable Lamar Smith (TX), and 
The Honorable John Holdren 

 
 
7:30 pm  Break down posters 

**Please do not remove your poster until 7:30pm** 



 

 

 
The Council on Undergraduate Research presents the Honorary CUR Fellows Award each year 
at the Posters on the Hill event to recognize those who have evidenced a strong commitment to 
undergraduate research and the institutions and individuals that participate in the endeavor.  
Previous awardees include Representatives Vern Ehlers, Rush Holt, Bart Gordon and former 
National Science Foundation Director Arden Bement.  The Council on Undergraduate Research 
(CUR) , founded in 1978, is a national organization of individual and institutional members 
representing over 900 colleges and universities. The mission of the Council on Undergraduate 
Research is to support and promote high-quality undergraduate student-faculty collaborative 
research and scholarship. CUR believes that faculty members enhance their teaching and 
contribution to society by remaining active in research and by involving undergraduates in 
research. CUR’s leadership works with agencies and foundations to enhance research 
opportunities for faculty and students. CUR’s professional development, publications and 
outreach activities are designed to share successful models and strategies for establishing and 
institutionalizing undergraduate research programs. CUR is organized in a divisional structure 
that includes arts and humanities, biology, chemistry, geosciences, health sciences, mathematics 
and computer science, physics and astronomy, psychology, social sciences, an at-large division 
that serves administrators and other disciplines, and a division for directors of undergraduate 
research programs. 
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The American Chemical Society Award for Public Service is given to recognize those who have 
made outstanding contributions to public service or to the development of public policy that 
benefits chemistry and the sciences. 
 
The American Chemical Society (ACS), a not-for-profit organization founded in 1876 and 
chartered by an Act of the U.S. Congress in 1937, is the world’s largest scientific society. Its 
membership comprises more than 163,000 chemists, chemical engineers, and other practitioners 
of the chemical sciences working in industry, academe and government. The ACS is recognized 
as a world leader in fostering scientific education and research, and promoting public 
understanding of science. 



 

 

 

 
 
Dear Posters on the Hill Participants: 
 
I wish to congratulate all of our undergraduate researchers on your selection to participate in the 
2013 Posters on the Hill. Your research project was selected from 815 applications.  The Council 
on Undergraduate Research is very impressed by your accomplishments and is pleased that you 
have been able to come to Washington, D.C. to participate in this prestigious event.  This is our 
17th annual Posters on the Hill event and this year, it directly follows the third annual 
Undergraduate Research Week, which was held from April 15-19, 2013. 
 
We are also very proud of our faculty members who serve as advisors and mentors to 
undergraduate researchers, and believe you and your students are stellar examples of the best in 
higher education.   In addition, we are very pleased to partner with the American Chemical 
Society (ACS) in Posters on the Hill, and are deeply grateful to them for their support of this 
event.  ACS, a premier non-profit organization, and the largest scientific society in the world, is a 
global leader in chemistry education, research, and advocacy.  Since CUR’s inception in 1978 
(which was led by chemistry faculty at predominantly undergraduate institutions), CUR has 
benefitted from its association with the ACS, and appreciates the opportunity to continue our 
connection through Posters on the Hill, as well as other endeavors. 
 
 We know that your undergraduate research experience has contributed positively to the value of 
your undergraduate education and that you will be better prepared as a result for graduate school, 
your career, and the future.  You have had the opportunity to develop skills in analysis, critical 
thinking, problem-solving and innovation through your research project, all of which are 
important for future success, whichever path you may choose.  
 
We wish you success as you continue your research and your studies.  Perhaps someday you will 
be a member of the Council on Undergraduate Research and come to Washington, D. C. when 
one of your students presents his or her research at Posters on the Hill.  Or maybe you will be a 
Member of Congress and attend Posters on the Hill! 
 
Best Wishes. 

 
 

 

 

Elizabeth L. Ambos 

Executive Officer 
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Student abstracts can be found on the page listed to the right. 
 
Alabama 
STUDENT: Alexander Charles Edwards 
INSTITUTION: University of North Alabama 
DISPLAY AREA: 1A           10 
 
Arizona 
STUDENT: Emma Kleiner 
INSTITUTION: University of Arizona 
DISPLAY AREA: 1B           10 
 
Arkansas 
STUDENT: Erica Sheff 
INSTITUTION: University of Central Arkansas 
DISPLAY AREA: 1C           11 
 
California 
STUDENT: Roger Al Arias 
INSTITUTION: California State University -Northridge 
DISPLAY AREA: 1D           11 
 
STUDENT: Sandra Michel 
INSTITUTION: California State University -Northridge 
DISPLAY AREA: 1E           12 
 
STUDENT: Avriel Epps 
INSTITUTION: University of California - Los Angeles 
DISPLAY AREA: 1F           12 
 
Connecticut 
STUDENT: Derrick Joseph Chelikowsky 
INSTITUTION: University of New Haven 
DISPLAY AREA: 1G           13 
 
Delaware 
STUDENTS: Catherine Elizabeth Gross | Kaylee Miller 
INSTITUTION: Wesley College 
DISPLAY AREA: 1H           13  
 
Florida 
STUDENT: Kimberly Rigano 
INSTITUTION: Florida Institute of Technology 
DISPLAY AREA: 1I            14 
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Student abstracts can be found on the page listed to the right. 
 
STUDENT: Katherine Newton 
INSTITUTION: New College of Florida 
DISPLAY AREA: 1J           14 
 
STUDENT: Katie Moore 
INSTITUTION: Stetson University 
DISPLAY AREA: 2A            15 
 
Georgia 
STUDENT: Patrick Douglas Pickens 
INSTITUTION: North Georgia College & State University 
DISPLAY AREA: 2B           15 
 
STUDENT: Theresa Sonja Margareta Stratmann 
INSTITUTION: The University of Georgia 
DISPLAY AREA: 2C           16 
 
Idaho 
STUDENT: Kevin  Higgins 
INSTITUTION: Idaho State University 
DISPLAY AREA: 2D           16 
 
Illinois 
STUDENT: Logan Mathew Erbacher 
INSTITUTION: Eastern Illinois University 
DISPLAY AREA: 2E           17 
 
Indiana 
STUDENT: Adedoyin Johnson 
INSTITUTION: DePauw University 
DISPLAY AREA: 2F           17 
 
Indiana 
STUDENTS: Andrea Hakaj | Arika L. Haines | Heather M. Fick | Jennifer Parra | Rhene J. Geldner | 
Christopher M. Moseti  
INSTITUTION: Ivy Tech Community College of Indiana 
DISPLAY AREA: 2G           18 
 
Iowa 
STUDENT: Angela Marie Wrage 
INSTITUTION: University of Northern Iowa 
DISPLAY AREA: 2H           18 
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Student abstracts can be found on the page listed to the right. 
 
Kentucky 
STUDENT: Sarah Maloney 
INSTITUTION: Northern Kentucky University 
DISPLAY AREA: 2I            19 
 
Louisiana 
STUDENT: David Samaha 
INSTITUTION: Nicholls State University 
DISPLAY AREA: 2J           19 
 
Maine 
STUDENT: Olivia Louise Hebert 
INSTITUTION: University of New England 
DISPLAY AREA: 3A           20 
 
STUDENT: Andrea Jane Taatjes 
INSTITUTION: University of New England 
DISPLAY AREA: 3B            20 
 
Maryland 
STUDENT: Samim Gabriel Manizade` 
INSTITUTION: Salisbury University 
DISPLAY AREA: 3C           21 
 
Massachusetts 
STUDENT: Brianne Kathleen Molloy 
INSTITUTION: Bridgewater State University 
DISPLAY AREA: 3D           21 
 
STUDENT: Brian Patrick Walsh 
INSTITUTION: Harvard University 
DISPLAY AREA: 3E           22 
 
Michigan 
STUDENT: Madalyn Muncy 
INSTITUTION: Hope College 
DISPLAY AREA: 3F           22 
 
Minnesota 
STUDENT: Brianna Noland 
INSTITUTION: Augsburg College 
DISPLAY AREA: 3G           23 
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Student abstracts can be found on the page listed to the right. 
 
STUDENTS: Bradley G. Peterson | Elizabeth Mary Quincer | Lauren J. Fields 
INSTITUTION: Concordia College - Moorhead 
DISPLAY AREA: 3H           23 
 
Missouri 
STUDENT: Bridget Waller 
INSTITUTION: Truman State University 
DISPLAY AREA: 3I            24 
 
Montana 
STUDENT: Neerja Zambare 
INSTITUTION: Montana State University -Bozeman 
DISPLAY AREA: 3J           24 
 
Nebraska 
STUDENTS: Kristina G. Ward | Lyandysha V. Zholudeva 
INSTITUTION: Creighton University 
DISPLAY AREA: 4A           25 
 
Nevada 
STUDENT: Chelsea Lee 
INSTITUTION: University of Nevada -Reno 
DISPLAY AREA: 4B            25 
 
New Hampshire 
STUDENT: Jenisha Shrestha 
INSTITUTION: Colby-Sawyer College 
DISPLAY AREA: 4C           26 
 
New Jersey 
STUDENT: Kyle Q. Johnson 
INSTITUTION: The College of New Jersey 
DISPLAY AREA: 4D           26 
 
New York 
STUDENTs: Briana  I. Faringer | Megan E. Long 
INSTITUTION: Ithaca College 
DISPLAY AREA: 4E           27 
 
STUDENT: Alberto N. Morgante 
INSTITUTION: Manhattan College 
DISPLAY AREA: 4F           27 
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Student abstracts can be found on the page listed to the right. 
 
STUDENT: Emily DeLarme 
INSTITUTION: Rensselaer Polytechnic Institute 
DISPLAY AREA: 4G           28 
 
STUDENTS: Jacqueline Odgis | Kathleen Francis Clancy | Abigail H. MacFadden 
INSTITUTION: State University of New York at Binghamton 
DISPLAY AREA: 4H           28 
 
North Carolina 
STUDENT: Jasmine L. Scott 
INSTITUTION: North Carolina Agricultural and Technical State University 
DISPLAY AREA: 4I            29 
 
North Dakota 
STUDENT: Braden A. Burckhard 
INSTITUTION: Minot State University  
DISPLAY AREA: 4J           29 
 
Ohio 
STUDENT: Julie Ann Thompson 
INSTITUTION: Hiram College  
DISPLAY AREA: 5A           30 
 
STUDENT: Kathryn Ashley Goforth 
INSTITUTION: Miami University 
DISPLAY AREA: 5B            30 
 
STUDENT: Alyssa Mae Fosnight 
INSTITUTION: Wright State University 
DISPLAY AREA: 5C           31 
 
Oklahoma 
STUDENT: Travis White 
INSTITUTION: University of Central Oklahoma 
DISPLAY AREA: 5D           31 
 
Oregon 
STUDENT: Alec Shamus Bowcock 
INSTITUTION: Pacific University 
DISPLAY AREA: 5E           32 
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Student abstracts can be found on the page listed to the right. 
 
Pennsylvania 
STUDENT: Jocelyn Levis | Jamie Moran 
INSTITUTION: Allegheny College 
DISPLAY AREA: 5F           32 
 
STUDENT: Veronika Legkobitova 
INSTITUTION: Drexel University 
DISPLAY AREA: 5G           33 
 
South Carolina 
STUDENTS: Marcello Tiziano Garofalo | Carl Branstan  Rudolph 
INSTITUTION: Coastal Carolina University 
DISPLAY AREA: 5H           33 
 
South Dakota 
STUDENT: Anna L. Hafele 
INSTITUTION: Black Hills State University 
DISPLAY AREA: 5I            34 
 
Tennessee 
STUDENT: Eva Grebe 
INSTITUTION: Austin Peay State University 
DISPLAY AREA: 5J           34 
 
STUDENT: Luke G. Gallione | Linnet Vacha 
INSTITUTION: Oak Ridge National Laboratory 
DISPLAY AREA: 6A           35 
 
Texas 
STUDENTS: Alysha S. Joseph | Diana Wang 
INSTITUTION: University of North Texas 
DISPLAY AREA: 6B           35 
 
STUDENT: Andrea Nichole Navarro | Maxwell Ritzer 
INSTITUTION: University of Texas at Austin 
DISPLAY AREA: 6C           36 
 
Utah 
STUDENT: Trevor Hicks-Collins 
INSTITUTION: Weber State University 
DISPLAY AREA: 6D           36 
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Student abstracts can be found on the page listed to the right. 
 
Virginia 
STUDENT: Courtney Wardwell 
INSTITUTION: James Madison University 
DISPLAY AREA: 6E           37 
 
STUDENT: Elizabeth Anne Godfrey 
INSTITUTION: Virginia Polytechnic and State University 
DISPLAY AREA: 6F           37 
 
Washington 
STUDENT: Caitlin Orisse Murphy 
INSTITUTION: Pacific Lutheran University 
DISPLAY AREA: 6G           38 
 
West Virginia 
STUDENT: Courtney Diane Hatten 
INSTITUTION: Marshall University 
DISPLAY AREA: 6H           38 
 
Wisconsin 
STUDENT: Emma E. Sabel 
INSTITUTION: University of Wisconsin - La Crosse 
DISPLAY AREA: 6I            39 
 
Wyoming 
STUDENT: Duane Thomas McMurtry 
INSTITUTION: Sheridan College 
DISPLAY AREA: 6J           39 
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Alabama 
STUDENT: Alexander Charles Edwards 
INSTITUTION: University of North Alabama 
DIVISION: Mathematics/Computer Science 
FACULTY ADVISOR: Jessica Stovall 
POSTER TITLE: Analytically Solving for the Exact Roots of a Cubic Equation 
DISPLAY AREA: 1A 
ABSTRACT: The problem of finding an analytical solution to a cubic equation was provoked through some previous 
chemistry research in which such a solution was needed. When searching for a method that would analytically solve for 
the roots of a cubic, it was noticed that, when the analytical solutions were attempted by hand, the solutions obtained were 
not the exact roots of the arbitrary cubic function used but instead approximations of those roots. After noticing this 
pattern, the found techniques were traced back to one main technique known as the Cardano Method. When researching 
the history of this method further, it was found that Cardano was not the only mathematician who had a hand in 
formulating this technique. In fact, many prominent mathematicians including Ferro, Fior, and Tartaglia all contributed to 
its existence. This research proposes to determine an analytical technique that will solve for the exact roots of a cubic 
function. The first approach will be to take a detailed look at Cardano's Method and determine if it finds the exact roots or 
approximate roots of a cubic function. From there, if Cardano's Method is determined to be an approximation, a calculus 
based approach will be used in deriving an analytical technique to solving for the exact roots of a cubic function. 

 
Arizona 
STUDENT: Emma Kleiner 
INSTITUTION: University of Arizona 
DIVISION: Arts & Humanities 
FACULTY ADVISOR: Sarah Moore 
POSTER TITLE: The War Over Landscape: Ansel Adams and the Politics of the American Wilderness 
DISPLAY AREA: 1B 
ABSTRACT: Ansel Adams’s photography and personal activism created a new national discourse on the future of the 
American environment. I analyze how Adams leveraged his artistic reputation to guide the Sierra Club and compel 
presidents from Roosevelt to Reagan to champion the environment. My research focuses on the manner in which Adams’s 
personal activism helped shape public awareness of and engagement with the environment. By capitalizing upon his 
position as an apolitical chronicler of America’s wilderness, Adams displayed remarkable political adeptness to advance 
his environmentalist agenda as a socially responsible artist and citizen. In doing so, Adams redefined the traditional 
concept of progress in America and shattered the conventional understanding of the relationship between art, nature, and 
politics. By placing a greater emphasis on Adams’s work from a political rather than an aesthetic perspective, I examine 
how Adams conceptualized both his photography and activism. As environmental matters come to the forefront of global 
political and ethical debates, it is critical to consider the contemporary narrative of nature. This inimitable intersection of 
nature and photography in modern American history provides a fascinating lens through which to study the evolving bond 
between people and landscape. The career and life of Ansel Adams serve as the narrative for my examination of the 
overlapping characteristics of the nation’s appreciation of the landscape and the distinctly American aestheticization of 
nature in photography. 
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Arkansas 
STUDENT: Erica Sheff 
INSTITUTION: University of Central Arkansas 
DIVISION: Mathematics/Computer Science 
FACULTY ADVISOR: Paul E. Young 
POSTER TITLE: Validating an Object-Based Model for Interoperability 
DISPLAY AREA: 1C 
SPONSORING AGENCY: National Science Foundation  
GRANT #: 1062838 
ABSTRACT: In the field of Health Information Technology (HIT), it is imperative that patient information can be 
exchanged across healthcare systems that contain distinct standards for collecting patient data. Such differences in 
standards result in inconsistencies among systems such as one system displaying a patient’s date of birth and social 
security number where another does not, or one displaying a patient’s weight in pounds whereas the other is in kilograms. 
This proposal suggests an Object-Oriented Method for Interoperability (OOMI) that utilizes an Integrated Development 
Environment (IDE) to model information exchanged between systems and resolve differences in modeled information to 
enable systems to interoperate. Ultimately, the goal is to provide healthcare professionals with an efficient methodology 
for exchanging patient information among the various systems, thereby avoiding costly replication of data among them 
and potential situations which might result in misdiagnosis or mistreatment causing patient harm. 

 
California 
STUDENT: Roger Al Arias 
INSTITUTION: California State University -Northridge 
DIVISION: Social Sciences 
FACULTY ADVISOR: Renee Marie Moreno 
POSTER TITLE: “War, Drugs, and Corruption: Deconstructing the 1998 Rampart Police Corruption Scandal" 
DISPLAY AREA: 1D 
SPONSORING AGENCY: Department of Education  
GRANT #: P217A090315 
ABSTRACT: In the 1980s, the Reagan administration implemented the so-called “War on Drugs" to stem the tide of 
illegal narcotics flowing from Latin America to American cities. While there is much debate about the policy’s successes 
and failures, the “War on Drugs" created outcomes, such as increased violence in whole communities and mass 
incarceration of young people, marking the rise of the “prison industrial complex" (Parenti 1999).  As Boyers (2001) 
argues, the effect of policies beginning with the “War on Drugs" led to an atmosphere whereby in “the mid-1980s, street 
gangs and drug activity exploded and secured Rampart's status as [Los Angeles’] most violent community." The 
community was certainly under siege, and while violence in the community may have justified hard-handed policing, the 
“War on Drugs" was also a driving force behind the militarization of the police—and policing tactics that manifested into 
large-scale corruption.  My research project begins with asking: What is the relationship to the “War on Drugs" and 
subsequent police corruption scandals?  My project employs a qualitative case study approach to understanding the 
correlations between transnational drug trafficking, the “War on Drugs," and police corruption.  Current research on the 
1999 Rampart police corruption scandal neglects to connect the historical precursor, the “War on Drugs," to the policy’s 
germination and drug-related police corruption. My research offers an alternative framework to understand the scandal 
and demonstrate how the Rampart scandal was an inevitable by-product of the “War on Drugs." 
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STUDENT: Sandra Michel 
INSTITUTION: California State University -Northridge 
DIVISION: Psychology 
FACULTY ADVISOR: Bradley D. McAuliff 
POSTER TITLE: Do the Data Support the Use of Support Persons with Child Witnesses? The Effects of 
Support on Stress and Accuracy 
DISPLAY AREA: 1E 
SPONSORING AGENCY: Eunice Kennedy Shriver National Institute of Child Health & Human 
Development  
GRANT #: 1R15HD065651-01 
ABSTRACT: Thousands of children are victimized by maltreatment every year. Increasing numbers of children have 
become actively involved in the legal process as a result. Because legal involvement can be particularly stressful for child 
victims, various evidentiary and procedural innovations have been introduced to facilitate children’s participation in 
maltreatment proceedings. Support person use is extremely common in cases involving children, yet virtually no empirical 
research on this innovation exists. Drawing on the results of a national survey, we conducted an experiment to test the 
assumption by legal professionals that support person use benefits children. Two hundred-seventy multi-ethnic children 
(5-8 and 9-12 years-old) participated in a simulated medical screening exam with a research assistant posing as a medical 
student. Two weeks later, children were interviewed by a second research assistant posing as the medical student’s 
supervisor. Children were randomly assigned to experimental conditions in which presence of support, source of support 
(mother vs. female research assistant), and nature of support (emotional vs. informational vs. combined) varied to 
determine the effects of those variables on children’s stress and interview accuracy. Results indicated supported children 
were less stressed and answered a greater proportion of misleading questions correctly than non-supported children. 
Combined support from mothers was most effective. These data support the use of support persons with children in legal 
settings. Ideally, this innovation will make children more effective witnesses when reporting crimes. More effective 
witnesses should in turn increase conviction rates and decrease levels of reoffending, thus reducing child maltreatment 
and its negative consequences. 

 
STUDENT: Avriel Epps 
INSTITUTION: University of California - Los Angeles 
DIVISION: Social Sciences 
FACULTY ADVISOR: Travis L. Dixon 
POSTER TITLE: The Range of Rap: Exploring Pro and Anti-Social Lyric Themes That Emerge on 
Traditional And New Media Outlets 
DISPLAY AREA: 1F 
SPONSORING AGENCY: Ronald E. McNair Research Scholars Program 
GRANT #: P217A120077 
ABSTRACT: The landscape of rap music is changing rapidly through technological advances and the ability to 
produce, distribute, promote, seek, and share music cheaply online. Production of Culture literature suggests that this new 
level of access for rap artists and fans alike will increase the variety of lyrical themes created and consumed. While anti-
social themes still exist in both major record label and independent releases, we predict that the increase in new market 
entries has diversified the genre to include more pro-social themes in independent releases, which are accessible primarily 
through new media outlets such as social networking sites. This research project aims to determine if lyrical themes in rap 
music consumed and shared online are in fact more diverse and less anti-social than those found through traditional 
outlets. Preliminary findings from a sample of 116 top rap songs on the 2010-11 Billboard charts suggest that 
materialistic, misogynous, and sexually explicit themes are most prevalent among major record label supported music. 
Surprisingly, homophobic themes appear to be nonexistent on the Billboard charts. Implications for these findings, as well 
as understanding how rap consumption and sharing behaviors are influenced by access to lyrical diversity will be 
discussed. Finally, the correlation between the sharing of varied rap themes online, racialized identity (re)affirmation, and 
inter/intra-group relations in online communities will be examined. 
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Connecticut 
STUDENT: Derrick Joseph Chelikowsky 
INSTITUTION: University of New Haven 
DIVISION: Biology 
FACULTY ADVISOR: Carmella Cuomo 
POSTER TITLE: The Influence of Pavlova, A Microalgae, on the Development of the Bay Scallop 
(Argopecten irradiens irradiens) 
DISPLAY AREA: 1G 
SPONSORING AGENCY: NOAA National Marine Fisheries Service North East Fisheries Science Center   
ABSTRACT: Understanding the nutritional requirements of larval and juvenile molluscs (e.g. clams, scallops) is vital to 
the development of a successful molluscan aquaculture industry. Species of Pavlova, a prymnesiohyte algae, are known to 
contain essential lipids that promote the growth of young shellfish in culture systems. The purpose of this research was to 
examine the effects of Pavlova on larval metamorphosis of the bay scallop, Argopecten irradiens irradiens. It is known 
that the hormone Ecdysone regulates metamorphosis in bivalve larvae. Larval scallops were fed either a mixed diet 
enriched with one particular Pavlova strain or a mixed diet not enriched with Pavlova. The results demonstrate that larval 
metamorphosis occurs earlier in the group fed Pavlova. The addition of synthetic ecdysone also induced early 
metamorphosis in scallop larvae and metamorphosis induction by both Pavlova and synthetic ecdysone was inhibited by 
the ecdysone-blocking insecticide Azasol.These last findings provide strong evidence that pavlovols have hormonal 
effects on molluscan larvae. A sterol unique to the Genus Pavlova, called ethyl-Pavlovol, has a chemical structure very 
similar to Ecdysone and appears to be the bioactive compound in Pavlova cells. Research further characterizing this 
particular sterol is ongoing. 

 
Delaware 
STUDENTS: Catherine Elizabeth Gross | Kaylee Miller 
INSTITUTION: Wesley College 
DIVISION: Chemistry 
FACULTY ADVISOR: Malcolm J. DSouza 
POSTER TITLE: Solvent studies of a common peptide protecting group 
DISPLAY AREA: 1H 
SPONSORING AGENCY: INBRE and EPSCoR  
GRANT #: 8P20 GM103446-13 NIH NIGMS; EPS-0814251 - NSF 
ABSTRACT: Substituted benzyl chloroformate esters have wide commercial use in the agrochemical, pharmaceutical, 
and related fine chemical industry. Peptide chemistry also utilizes protecting groups such as the benzyloxycarbonyl group, 
due to its chemical stability and ease of removal. In this undergraduate research project the specific rates of solvolysis of 
á-chloro-2-(trifluoromethyl)benzyl chloroformate has been measured in several pure and binary aqueous organic solvents, 
including in a variety of fluoroalcohol mixtures. The kinetic rates of this benzyl chloroformate (substituted with electron 
withdrawing groups) were determined using acid-base and conductometric titrations. Our results indicate that the solvent 
nucleophilic attack plays a prominent role in the rate-determining step.  
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Florida 
STUDENT: Kimberly Rigano 
INSTITUTION: Florida Institute of Technology 
DIVISION: Biology 
FACULTY ADVISOR: Michael  Grace 
POSTER TITLE: Visual Capabilities of Yellow Ratsnakes (Elaphe obsoleta quadrivittata) as Predators of the 
Threatened Florida Scrub-jay (Aphelocoma coerulescens) 
DISPLAY AREA: 1I  
ABSTRACT: In habitats considered ideal for threatened Florida scrub-jays, such as Merritt Island National Wildlife 
Refuge, scrub-jay populations continue to decline. Videography suggests that yellow ratsnakes are important predators of 
scrub-jays.  Therefore, this research aimed to elucidate the sensory capabilities of yellow ratsnakes in order to better 
understand the threat they pose to scrub-jays.  Ratsnakes were tested under controlled conditions to determine the roles of 
vision and olfaction in predatory targeting.  Because vision proved especially important, a functional analysis of retinal 
architecture was conducted. The relative abundance and distribution of rod and cone photoreceptors was determined by 
immunofluorescence labeling of photoreceptor opsin proteins in retinal cross sections followed by laser-scanning confocal 
microscopy.  Cones far outnumbered rods in both juveniles and adults, but relative abundance of rods increased with age.  
Photoreceptor densities and lens diameters were quantified to calculate theoretical spatial acuity, which demonstrated 
higher visual acuity in daytime than in dim light (dusk/night).  Calculations suggest that nest-height birds may be barely 
visible to adult snakes in dim light.  Thus, adult ratsnakes likely target flying birds during daytime, and attack nests at 
night using chemosensory cues.  Juvenile ratsnakes likely avoid contact with potentially lethal scrub jays at all times.  
This research supports the development of effective scrub-jay conservation programs. 

 
STUDENT: Katherine Newton 
INSTITUTION: New College of Florida 
DIVISION: Psychology 
FACULTY ADVISOR: Heidi Harley 
POSTER TITLE: Effects of Object Recognition on Dolphin Echoic Investigation 
DISPLAY AREA: 1J 
ABSTRACT: Dolphins possess a biosonar sensory system, known as echolocation, that they are able to use to 
discriminate amongst stimuli within their environment. Echolocation provides a unique way to learn about object 
recognition strategies because it is active (i.e., the dolphin produces clicks to gain information about objects). The present 
study examines how an Atlantic bottlenose dolphin’s (Tursiops truncatus) echoic investigation of stimuli changes across 
an object recognition task as initially novel objects become familiar. Acoustical and video recordings were obtained 
during a blind three-alternative matching-to-sample task in which the dolphin was trained to examine a sample object and 
select the matching object from three alternatives using echolocation alone (i.e., he was wearing soft, latex eyecups to 
occlude his vision). Data were analyzed with respect to object familiarity, accuracy, time duration of echolocation click 
trains, number of clicks within a train, and echolocation scanning movements. Results showing that echolocation 
investigation time and number of clicks decrease with familiarity may suggest that object recognition gives rise to faster 
and more efficient echoic processing. Such echoic object recognition efficiency could be utilized in the United States 
Navy. Dolphins are trained within the Navy in tasks such as object recovery and locating mines, and object recognition 
may improve training and facilitate the ease and speed that these tasks are completed. 
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STUDENT: Katie Moore 
INSTITUTION: Stetson University 
DIVISION: Mathematics/Computer Science 
FACULTY ADVISOR: Hala ElAarag 
POSTER TITLE: A Ubiquitous Non-Binding Fitness Application for Mobile Devices Using Body Sensors 
DISPLAY AREA: 2A  
ABSTRACT: Our goal in this project is to develop a motivational fitness application for a smart phone, using a 
wearable heart rate monitor that would not only be engaging, but also be able to provide an effective guided exercise for 
the user.  By implementing the application on a smart phone, the user gains a ubiquitous medium in which their fitness 
data is private while providing exercise instructions uniquely designed for them; advantages not found in other mobile 
applications to our knowledge. The gathered data is then used to manipulate a 3D environment as well as used to ensure 
that the user is performing at their target heart rate.  The smart phone’s screen provides the user with instructions as well 
as the gathered data along with the 3D environment to allow the user to see in real time how they are performing during 
their exercise routine. Because the application only requires the smart phone and the wearable Bluetooth heart monitor, 
things someone can easily bring with them when they exercise, as well as only requiring the user’s heart rate, the user is 
free to exercise on any piece of equipment they prefer, so long as they can safely look at the screen to receive instructions.  
The application allows the user to have easy access to biological information during exercise that they normally could not 
obtain except through expensive exercise equipment. 

 
Georgia 
STUDENT: Patrick Douglas Pickens 
INSTITUTION: North Georgia College & State University 
DIVISION: Chemistry 
FACULTY ADVISOR: Holly Carpenter Desai 
POSTER TITLE: Reflectin-based Biomaterials: The biochemistry and characterization of color in nature 
DISPLAY AREA: 2B 
SPONSORING AGENCY: Air Force Office of Scientific Research 
GRANT #: FA9550-09-1-0396 
ABSTRACT: Nature is an excellent source of inspiration for scientists in the search for useful materials. For example, 
biomaterials such as elastin and collagen give properties such as elasticity and strength to human skin. Biomedical 
engineering of elastin has been performed to make devices such as vascular stents and artificial heart valves. Improved 
understanding of the structure and chemistry of these materials leads to innovative applications for them. Our group is 
keenly interested in a new protein material called “reflectin". Reflectins are found naturally in the skin of squid, octopus, 
and cuttlefish, and these protein polymers give rise to iridescent colored structures in these animals which aid them in 
sophisticated camouflage behaviors. Reflectins are unusual in their composition, and these natural polymers have very 
interesting spectral and optical properties. With funding from the Air Force Office of Scientific Research, we are studying 
the unique structure of reflectin-based materials in order to improve our understanding of how to engineer these materials 
for specific applications.  For example, their spectral properties make them ideal inspiration for designing new liquid 
crystal display (LCD) devices. Since 2009, our team at North Georgia College & State University has developed a series 
of model polymers that mimic the sequences of natural reflectins and materials that combine the elastic properties of 
elastin with the unique spectral properties of reflectin polymeric proteins. In collaboration with researchers at the Scripps 
Institution of Oceanography in San Diego, CA, we have further investigated these materials using sophisticated 
instrumentation. 
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STUDENT: Theresa Sonja Margareta Stratmann 
INSTITUTION: The University of Georgia 
DIVISION: Biology 
FACULTY ADVISORS: John Maerz | Kyle Barrett 
POSTER TITLE: Monitoring rare species: developing methods to locate and survey for the endangered bog 
turtle (Glyptemys muhlenbergii) 
DISPLAY AREA: 2C 
ABSTRACT: North America’s smallest turtle, the bog turtle (Glyptemys muhlenbergii), is listed as Threatened under 
the Endangered Species Act, mainly due to habitat loss and deterioration. Cryptic and rare, this species is very difficult to 
study and past studies have not been conducted in a manner that yields quantitative information like species detection 
rates, population abundance, or population viability. To address these deficiencies we are (1) developing a species 
distribution model (SDM) to better find areas in the landscape that could potentially harbor bog turtles, (2) determining 
the best trapping methodology and minimal effort required to determine with confidence whether bog turtles are present at 
a site, and (3) testing the SDM and trapping methodology in South Carolina where bog turtles have not been seen in over 
a decade. One season of mark/recapture data suggest population sizes in study bogs ranged from 2 to 16 turtles. Detection 
probabilities were surprisingly high, with an average of 0.01 for each trap. This information will allow us to refine a 
trapping method so we can more efficiently search for new populations in areas identified by the SDM. A preliminary 
SDM indicates that elevation, distance to wetland, slope of the landscape, and maximum temperature of warmest month 
are best at predicting suitable bog turtle habitat. This project will help state wildlife agencies conserve bog turtles by 
identifying key habitat, and by refining on-the-ground sampling methods. More generally, it is a case study that will 
contribute to designing robust monitoring of rare and cryptic species. 

 
Idaho 
STUDENT: Kevin  Higgins 
INSTITUTION: Idaho State University 
DIVISION: Chemistry 
FACULTY ADVISOR: John Kalivas 
POSTER TITLE: Assessment of A New Similarity Measure For Local Calibration Modeling 
DISPLAY AREA: 2D 
SPONSORING AGENCY: National Science Foundation Division of Chemistry, Chemical Measurement and 
Imaging  
GRANT #: CHE-1111053 
ABSTRACT: Local calibration modeling can be a useful tool for improving prediction errors when compared to a 
global calibration model. For analytical chemistry, the goal of global modeling is to build a robust model to predict a large 
number of samples with small prediction errors. However, local modeling uses a smaller set of calibration samples to 
build a more accurate model for an individual target sample. When a large library set of samples are available, many 
different approaches can be used to determine which local samples should be chosen for the corresponding prediction 
sample. This poster describes results comparing traditional spectral similarity measures (such as Euclidean distance, and 
cos (è)) to a newly developed spectral similarity measure to select local calibration samples for a specific target sample. 
Selected calibration samples are then used with ridge regression (RR) to form local calibration models. The sample 
similarity merits are studied using near-infrared spectra of pharmaceutical tablets and forest products. Using the new 
similarity merit, prediction errors are reduced compared to the global model based on the full library set as well as local 
models based on traditional similarity measures. A potential use of similarity measures is non-invasive glucose 
monitoring. In this case, a large library set of human optical spectra would be needed from many geographical locations. 
A local model based on the new similarity measure could then be formed for each new patient’s spectrum measured on a 
home monitor, thereby eliminating the need for blood samples. 
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Illinois 
STUDENT: Logan Mathew Erbacher 
INSTITUTION: Eastern Illinois University 
DIVISION: Biology 
FACULTY ADVISORS: Mary E. Konkle | Michael A. Menze 
POSTER TITLE: Examining the Role of Estrogen and Oxidative Damage in Alzheimer’s Disease 
DISPLAY AREA: 2E 
SPONSORING AGENCY: National Institutes of Health      
ABSTRACT: Alzheimer’s disease (AD) is a devastating degenerative disease that affects 5.5 million people in the 
United States alone and 35 million people worldwide. In order to better treat AD, we need to understand this disorder on 
the cellular level. Key characteristics of AD on a cellular level are the drastically reduced energy production within cells, 
as well as an increase in chemical ‘missiles’ known as reactive oxygen species (ROS). Higher levels of ROS lead to 
increased cellular damage. One product of ROS is called 4-hydroxynonenal (HNE). Our hypothesis is that molecules such 
as HNE inhibit the proper functions of cellular proteins and consequently accelerate the progression of AD.  Interestingly, 
there is evidence that the hormone estrogen can help the brain to maintain healthy neurons, but can estrogen protect the 
brain against AD? Mouse models, oxygen consumption experiments, and protein damage analysis were used to 
investigate the intersecting roles of estrogen and ROS production in the progression of AD. Taken together, our results 
indicate that estrogen protects the brain against AD through multiple mechanisms. 

 
Indiana 
STUDENT: Adedoyin Johnson 
INSTITUTION: DePauw University 
DIVISION: Biology 
FACULTY ADVISOR: Pascal J. Lafontant 
POSTER TITLE: Doxorubicin-induced Heart Muscle Disease in the Giant Danio 
DISPLAY AREA: 2F 
SPONSORING AGENCY: DePauw University      
ABSTRACT: Doxorubicin is a cancer drug of the anthracycline family used in the treatment of childhood leukemia. 
Doxorubicin is associated with a delayed heart muscle damage and dysfunction caused by inflammation and scarring. 
How doxorubicin causes heart muscle damage is an area of intense studies. We have investigated the effects of 
doxorubicin in the giant danio, a small fish closely related to the zebrafish that demonstrates remarkable regenerative 
ability. Using light and electron microscopy, we found that short-term high-dose doxorubicin treatment induced little 
inflammation or scarring in the heart. By contrast long-term low-dose doxorubicin treatment caused cell-death, 
inflammation, and scarring. Inflammation was increased by 2 folds and 4 folds in doxorubicin-treated hearts at 1 week 
and 4 weeks respectively. Interestingly we also found spatially-restricted scarring in the compact heart of the giant danio, 
suggesting that scarring may be independent of the overall pattern of inflammation and apoptosis. These findings suggest 
that the giant danio may serve as an important model to study doxorubicin-induced heart muscle disease in human. 
Continued investigations in this area may lead in the future to the development of treatment for the cardiac damage caused 
by doxorubicin in cancer patients. 
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Indiana 
STUDENTS: Andrea Hakaj | Arika L. Haines | Heather M. Fick | Jennifer Parra | Rhene J. Geldner | 
Christopher M. Moseti  
INSTITUTION: Ivy Tech Community College of Indiana 
DIVISION: Biology 
FACULTY ADVISOR: George Twaddle 
POSTER TITLE: A Bacterial-based Biosensor For Arsenic in Drinking Water 
DISPLAY AREA: 2G 
ABSTRACT: High levels of arsenic in drinking water are a worldwide health concern.  Detection of arsenic requires 
technical expertise often not available to people in developing countries. By genetic engineering, microbes can be turned 
into biosensors which rapidly and reliably detect environmental toxins like arsenic. This is possible because all cells have 
genetic systems that protect them from the poisonous effect of low levels of arsenic on their metabolism. Our design goal 
was to raise the threshold of a bacterial genetic response to arsenic and create a biosensor that signals at the WHO 
standard of 10 ppb for contaminated drinking water.  The E.coli arsenic response is controlled by a genetic element called 
a promoter which is silenced, in the absence of arsenic, by the binding of an inhibitory protein called ArsR. When arsenic 
enters the cell, it binds to ArsR causing ArsR to be released from the promoter and allowing the expression of arsenic 
efflux genes.  For our biosensor we have linked a promoter from the E.coli arsenic efflux system to the production of a 
fluorescent reporter protein that can be visualized without special equipment. We built a series of genetic constructs from 
the International Genetically Engineered Machine (IGEM) “Registry of Standard Parts" that successfully increased the 
level of ArsR expression and thus the threshold of the biosensor’s response.  By employing our biosensor in a simple 
syringe and filter apparatus, we have created a low tech arsenic-sensing device that could be used by a person with no 
technical sophistication. 

 
Iowa 
STUDENT: Angela Marie Wrage 
INSTITUTION: University of Northern Iowa 
DIVISION: Biology 
FACULTY ADVISOR: Mark E. Sherrard 
POSTER TITLE: The Effect of Nutrient Availability on the Evolution of Physiology in Two Tallgrass Prairie 
Species 
DISPLAY AREA: 2H 
SPONSORING AGENCY: EPSCoR      
ABSTRACT: Species from fertile environments generally have faster growth rates and higher photosynthesis than those 
from infertile environments, suggesting that nutrient availability has shaped the evolution of these traits. In this study, we 
tested whether nutrient availability influences natural selection on the physiology of two species with contrasting 
ecologies: Heliopsis helianthoides (a competitive forb) and Desmodium canadense (a less-competitive legume). Using 
research plots established by the Tallgrass Prairie Center, we measured the biomass, chlorophyll content, and specific leaf 
area (SLA) of 375 individuals of each species (750 plants total) split among three soil types with contrasting nutrient 
availability (low – high: sandy loam, loam, clay loam). We then estimated selection as the relationship between these 
traits and fitness (relative biomass). Plants in nutrient-rich soil were larger and had higher SLA than those in nutrient-poor 
soil, while plants in nutrient-poor soil had higher chlorophyll content. For Heliopsis, selection favored plants with high 
chlorophyll content, especially in nutrient-rich soil. In contrast, Desmodium plants showed little relationship between 
chlorophyll content and fitness. For both species, low SLA was found to increase fitness. Our results suggest that high 
chlorophyll content is indeed adaptive for Heliopsis in fertile soil. In contrast, symbiotic associations with nitrogen-fixing 
bacteria may have reduced the adaptive significance of high chlorophyll content in Desmodium. Selection for reduced 
SLA in both species was not consistent with adaptive expectation, but may have been driven by drought. 
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Kentucky 
STUDENT: Sarah Maloney 
INSTITUTION: Northern Kentucky University 
DIVISION: Psychology 
FACULTY ADVISOR: Cecile A. Marczinski 
POSTER TITLE: The Effects of Energy Drink Expectancies on Memory and Critical Thinking Tasks. 
DISPLAY AREA: 2I 
SPONSORING AGENCY: National Institute on Alcohol Abuse and Alcoholism (NIH)  
GRANT #: R15AA019795 and P20GM12345 
ABSTRACT: Despite dramatic increases in the use of energy drinks, little research has examined the effectiveness of 
these new beverages. Studies involving caffeine, the main active ingredient in energy drinks, have found that a person’s 
expectancy can have a stronger effect than the caffeine itself. Expectation refers to a person’s belief about what they will 
experience based on their prior experiences. To date, there have been no laboratory investigations involving expectation 
and energy drinks. Therefore, this study examined positive and negative expectancies of energy drink consumption on 
measures of cognition and subjective state. Participants completed one session where they either received an energy drink 
or a placebo beverage, and a message that the drink will either enhance or impair their test performance. All participants 
were told they would receive an energy drink. Participants then performed a basic math test, memory test, and completed 
ratings of subjective state. The results indicated that administration of the energy drink differentially impacted subjective 
state and objective performance. The subjective ratings indicated that participants felt more stimulated after drinking the 
energy drink , particularly in the group that was given the impair expectancy message. By contrast, the participants that 
received the energy drink actually performed worse on both short and long-term memory recall, as compared to 
participants who were given a placebo beverage. In conclusion, the benefits of consuming energy drinks may be limited to 
subjective state. Given recently reported health concerns associated with these beverages, limiting consumption of these 
products appears warranted. 
 
Louisiana 
STUDENT: David Samaha 
INSTITUTION: Nicholls State University 
DIVISION: Biology 
FACULTY ADVISOR: Ramaraj Boopathy 
POSTER TITLE: Bio-Ethanol Production From Eastern Gamagrass, Tripsacum dactyloides 
DISPLAY AREA: 2J 
SPONSORING AGENCY: U.S. Department of Energy  
GRANT #: DE-FC26-08NT01922 
ABSTRACT: Our need for alternative and cleaner liquid fuel is ever growing because of increased cost and greenhouse 
gas emissions from oil use over the last ten years. Lignocellulosic ethanol production is an attractive option to meet the 
energy demand of the United States transportation sector. The production of ethanol from Gamagrass (Tripsacum 
dactyloides) or other biomass is very attractive because they typically grow well in the wet, marshy environment common 
to Southeast Louisiana. Gama Grass is a perennial feed grass commonly found in Louisiana and Eastern United States. 
Lignocellulosic plants for energy production can grow in marginal soil leaving valuable agricultural land for food 
production. The purpose of this study was to demonstrate that locally grown Gamagrass is capable of effectively 
producing fuel-grade ethanol. We optimized pre-treatment conditions to remove lignin and also used enzymes to free 
simple sugars by targeting both cellulosic and xylosic components of plant fiber. These sugars were used for fermentation 
with a recombinant E.coli FBR5 capable of fermenting glucose and xylose simultaneously. An enzyme cocktail of 
cellulase and xylanase produced a maximum ethanol yield of 6,002 mg/L within nine days of fermentation. Energy Cane, 
commercial sugarcane, and Switchgrass have also been used to produce favorable ethanol yields using similar protocol. 
Further studies are needed to scale up these fermentation processes to pilot scale and eventually commercial scale to meet 
the energy demand of our country. 



20  
 

Maine 
STUDENT: Olivia Louise Hebert 
INSTITUTION: University of New England 
DIVISION: Biology 
FACULTY ADVISOR: Teresa Dzieweczynski 
POSTER TITLE: Bettas on the Pill: Effects of EE2-Ethinylestradiol on Boldness and its Relationship to 
Decision-Making in Male Siamese Fighting Fish 
DISPLAY AREA: 3A 
SPONSORING AGENCY: Sigma Xi     
ABSTRACT: In a behavioral syndrome, consistent individual differences in behavior are correlated across contexts. 
Altering the environment in which these responses occur may have dramatic effects on these syndromes. Ethinylestradiol 
(EE2) is an estrogen mimic that is prevalent in water sources. EE2 has significant negative influences on the behavior and 
physiology of numerous aquatic organisms across the globe, with males being particularly sensitive to their effects. While 
EE2 reduces aggressive and courtship behaviors, the impacts on boldness and consistency are unknown. To assess how 
EE2 affects boldness and aggression, male Siamese fighting fish were repeatedly exposed to three different boldness 
assays (empty tank, novel environment, and novel object) and a decision-making assay (female + male dummy 
simultaneously). After receiving three trials of each of these assays, half of the subjects repeated this series while exposed 
to EE2 and the other half repeated them while unexposed. Overall, both boldness and aggression behaviors were impacted 
as a result of chemical exposure. Most importantly, individual consistency within a context and the relationship of 
behavior across contexts were both altered as a result of EE2 exposure. This is the first study to explore how EE2 impacts 
a variety of behaviors simultaneously and suggests that individuals may differ in their sensitivity to chemical exposure.  
By disrupting the boldness-aggression behavioral syndrome, EE2 can have both individual and population level effects. 
Fitness consequences such as increased predation and decreased reproductive ability can arise and potentially lead to the 
collapse of populations even when physiological effects are not observed. 
 
STUDENT: Andrea Jane Taatjes 
INSTITUTION: University of New England 
DIVISION: Social Sciences 
FACULTY ADVISOR: Maryann Corsello 
POSTER TITLE: A Strengths-Based Approach to Juvenile Crime: Preliminary Results from the Diversion to 
Assets Program 
DISPLAY AREA: 3B  
ABSTRACT: There is a serious and continuing need for prevention and early intervention efforts involving at-risk 
youth and their families. Reaching youth in early adolescence, ideally at first contact with the justice system, provides an 
excellent opportunity to involve them in needed services before their problems become more serious. Traditionally 
diversion programs have taken a more punitive approach in meeting this need without considering the youth’s strengths 
and positive assets.  Diversion to Assets (D2A) is a strength-based diversion program for first time juvenile offenders in 
the state of Maine. The mission of this program is to meaningfully involve youth offenders in their community by 
connecting them to positive opportunities that build on their strengths, develop their social skills and strengthen their 
relationships. The research consisted of three phases; (1) distinguishing the characteristics of the youth enrolled in D2A 
and how they differ from the state and national data; (2) investigating program effectiveness in increasing developmental 
assets in youth; and (3) collecting and analyzing the recidivism data from the youth who have successfully completed the 
program. Our preliminary results indicate significantly more males, fewer youth living with two parents, lower parent 
educational attainment, and greater percentage of government assistance in D2A youth versus Maine and National 
averages. Youth in the D2A program displayed significant improvements in positive identity, positive values, 
commitment to learning, support, and empowerment. This effect was particularly strong for those who committed 
substance and property crimes. Future analyses will investigate the relationship between increased assets and incidence of 
recidivism. 
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Maryland 
STUDENT: Samim Gabriel Manizade` 
INSTITUTION: Salisbury University 
DIVISION: Mathematics/Computer Science 
FACULTY ADVISOR: Michael Bardzell 
POSTER TITLE: Computational Modeling of Robotic Arm Kinematics 
DISPLAY AREA: 3C 
SPONSORING AGENCY: National Science Foundation  
GRANT #: 969428 
ABSTRACT: This project focused on the development of mathematical techniques to model the motion of a robotic 
arm consisting of multiple rigid linkages connected by joints which move in a variety of ways. The end of the arm 
contains a hand which, in practice, could be used to manipulate real world objects. A variety of arms are modeled using a 
computer algebra system, from a very simple one-joint-one-segment arm to an arm with four joints and segments as well 
as an adjustable end effector. Mathematical techniques are then used to examine the relationship between the joint space 
of allowable joint settings and the configuration space which describes the possible hand positions. For certain arms, the 
Forward Kinematic problem is solved in order to determine what points are reachable by certain adjustments of the arm. 
For others, the Inverse Kinematic problem yields solutions that identify which configurations of a given arm will allow it 
to reach a certain point. The computer algebra system proves a powerful tool for solving the complicated set of equations 
involved in the Inverse Kinematics problem, and so a project is being created to interactively solve the inverse kinematic 
problem. Real-world demonstrations of these concepts are achieved through the use of a computer-controlled robotic arm. 

 
Massachusetts 
STUDENT: Brianne Kathleen Molloy 
INSTITUTION: Bridgewater State University 
DIVISION: Psychology 
FACULTY ADVISOR: Elizabeth Spievak 
POSTER TITLE: Little Green Lies: Cognitive Distancing from Environmental Disasters Predicts Recycling 
Behavior 
DISPLAY AREA: 3D 
SPONSORING AGENCY: Adrian Tinsley Undergraduate Research Program   
ABSTRACT: As evidence for climate change amasses, the need for motivating pro-environmental behavior is vital. 
Psychological investigation into the perception of environmental threats is becoming more important than ever.  In the 
current three study series, it was hypothesized that participants would engage in psychological distancing to reduce the 
perceived impact of climate change, by reframing disasters as abstract and distant risks, rather than concrete and near. 
Studies 1 and 3 replicated and extended Mishra and Mishra’s (2010) work on border bias, a perceptual tendency to distort 
distance information.  Participants processed state borders as protective barriers capable of containing the effects of 
environmental disasters by reporting a preference for a vacation home that was at least one state removed from a global 
warming related event, regardless of information about actual distance. Study 2 examined the influence of biases in 
estimating the carbon footprint of individuals, regions, and countries. Participants again appeared to distance themselves 
from personal responsibility and imminent threat in that they rated themselves as having a significantly smaller carbon 
footprint than their neighbors and the average U.S. citizen, judged their own town as having smaller environmental impact 
than nearby towns, and ranked the U.S. footprint as smaller than most other countries. The results of a behavioral measure 
in Study 3 indicated that both a standard mortality salience prime (Greenberg et al., 1997) and an environmental disaster 
prime increased participants’ border bias, but also increased researcher observed recycling behaviors immediately after 
the experiment. 
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STUDENT: Brian Patrick Walsh 
INSTITUTION: Harvard University 
DIVISION: Social Sciences 
FACULTY ADVISOR: Patricia Lee-Robinson 
POSTER TITLE: Education as an Investment in Public Safety: A Case Example of the Prison University 
Project at San Quentin 
DISPLAY AREA: 3E 
ABSTRACT: Previous studies concerning the rehabilitative effects of correctional education have conclusively 
demonstrated a causal relationship between education and lower rates of recidivism among state prison populations. Yet 
the benefits of offering education in state correctional facilities are rarely explored in the realm of public safety. This 
presentation highlights the positive impact of correctional education, with parameters of secondary and post-secondary 
education, on community wellbeing. Financial and social forces impeding the development of further educational 
opportunities are also discussed. The presented findings were constructed through a review of literature published by 
private and government organizations on national trends in state prison population growth, rates of recidivism and prison 
demographics. The case study of the Prison University Project at San Quentin offers valuable insight into the efforts made 
for greater public safety in the California prison system. Levels of educational attainment for incarcerated individuals 
were found to be positively correlated with levels of public safety upon their release. The overall analysis suggests greater 
public safety arising from exposure to secondary and post-secondary correctional education, particularly by those most 
likely to recidivate in a violent manner. 

 
Michigan 
STUDENT: Madalyn Muncy 
INSTITUTION: Hope College 
DIVISION: Arts & Humanities 
FACULTY ADVISOR: Natalie Dykstra 
POSTER TITLE: The Holland Historian: Ruth Keppel's Role in Constructing Holland, Michigan's Collective 
Memory 
DISPLAY AREA: 3F 
SPONSORING AGENCY: Andrew W. Mellon Scholars Program in the Arts and Humanities  
ABSTRACT: A community’s collective memory can reside in a variety of forms: statues, monuments, historical 
markers, books, archives, and even citizens themselves. Holland, Michigan, a small city along Lake Michigan just south 
of Grand Rapids, was founded in 1847 by Dutch settlers seeking religious freedom and has transformed from a small 
19th-century immigrant town to a 21st-century industrious tourist destination. Ruth Keppel, the subject of my poster, lived 
in Holland her entire life, from 1896 to 1993. Not a local leader or highly regarded academic, Ruth, a third generation 
resident and an important but forgotten figure, was called the “Holland historian" by family and friends. Her fascinating 
story – of preservation, of documentation, of legitimization - has been lost, buried within the archive, until now. Ruth had 
something called “archive fever," a phrase coined by a French philosopher that articulates the intense desire of a person to 
pass down historical knowledge, to archive information by way of writing or oral story telling. She believed this was the 
best way to contribute to her beloved city. Once examined, her story doesn’t seem so ordinary anymore; it’s actually quite 
extraordinary. Her perspective deserves analysis, as it demonstrates how one woman carried on the legacy of her father 
and grandfather, contributing to her community’s collective memory. As Laurel Thatcher Ulrich once wrote, “Well 
behaved women seldom make history." Through the preservation of her family’s genealogy and community’s history, 
Ruth, a seemingly well-behaved woman, actually made history. 
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Minnesota 
STUDENT: Brianna Noland 
INSTITUTION: Augsburg College 
DIVISION: Social Sciences 
FACULTY ADVISOR: Stella K. Hofrenning 
POSTER TITLE: An Economic Analysis of Financial Factors on Undergraduate Persistence 
DISPLAY AREA: 3G 
ABSTRACT: There has been an overall increase in undergraduate college enrollment in previous decades. This trend 
has not been met with an increase in postsecondary persistence and completion rates. Student loan debt levels have also 
steadily increased, which may impact students’ persistence decisions, either directly or indirectly. Student and institutional 
characteristics also have an impact on persistence decisions. We employed logistic regression analysis of data collected 
from the National Center for Education Statistics Beginning Postsecondary Students survey (04:09) to analyze the 
relationship between student demographics, institutional characteristics, and education financing methods on within-year 
persistence. Loans proved to have a small positive impact on persistence, as did tuition level and need-based aid, while 
merit-based aid had a small negative impact on persistence. Student and institutional characteristics demonstrated mixed 
effects on the probability of within-year persistence. Data on factors contributing to persistence can provide insights to 
inform improved financial aid policy and the importance of student support programs. 

 
STUDENTS: Bradley G. Peterson | Elizabeth Mary Quincer | Lauren J. Fields 
INSTITUTION: Concordia College - Moorhead 
DIVISION: Biology 
FACULTY ADVISOR: Krystle Strand 
POSTER TITLE: Can Mozart Make Myelin? 
DISPLAY AREA: 3H 
ABSTRACT: Multiple Sclerosis is the most common demyelinating disease of the central nervous system (CNS) and is 
characterized by loss of myelin-producing oligodendrocyte cells and plaque formation with varied motor and sensory 
symptomology. Current treatments attempt to mitigate loss of myelin, but are not a cure and can have unwanted effects.  
The aim of this study was to determine whether music as passive environmental enrichment induces a physiological 
response in the CNS. Specifically, we measured changes in expression of genes involved in synthesizing myelin.  
Methods:  Thirty adult male wild-type mice were treated with the neurotoxicant cuprizone, an established model of 
oscillatory demyelination and remyelination frequently associated with Multiple Sclerosis. One cohort of animals was 
exposed to Mozart music during the demyelination phase and another during the remyelination phase.  Expression of 
myelin-related genes and growth factors was measured at peak demyelination and during recovery.  Results: Robust 
upregulation of myelin-related genes was observed during the remyelination phase; whereas, stark downregulation of 
growth factors occurred across all time points compared to cuprizone-treated animals without music enrichment. 
Conclusions: A physiological response characterized by an increase in expression of genes involved in myelin synthesis 
and a decrease in expression of growth factors occurred as an effect of music enrichment in the cuprizone model of 
demyelination and remyelination. Moreover, this novel research linking passive environmental enrichment to physiology 
has important implications for the treatment of multiple sclerosis and other neurodegenerative diseases. 
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Missouri 
STUDENT: Bridget Waller 
INSTITUTION: Truman State University 
DIVISION: Biology 
FACULTY ADVISOR: Tim Walston 
POSTER TITLE: Impact of Alcohol on Embryonic Development Using a Nematode Model Organism 
DISPLAY AREA: 3I  
ABSTRACT: The beginnings of the human brain appear after only 3 weeks of development, when the neural plate folds 
up to form the neural tube. In as many as 5 out of 1000 pregnancies, the neural tube does not close properly into the spinal 
cord. This disabling birth defect, spina bifida, may result from a combination of genetic and environmental risk factors, 
including alcohol consumption early in pregnancy. The processes of development in the nematode worm Caenorhabditis 
elegans resemble cell movements that occur during the closure of the neural tube in humans. The ease of embryonic study 
makes C. elegans an excellent model to understand the mechanisms that affect cell movement. In this experiment, worm 
embryos were exposed to a concentration of alcohol equivalent to a BAC of 0.075. Embryos exposed to alcohol 
experienced a lethality rate of 47.25% compared to <2% lethality in non-exposed embryos. After using microscopy to 
determine the stage of flawed development, it was observed that defects in cell movement occurred during early 
development. Overall, this project contributes to efforts to establish the nematode worm as a model for human neural tube 
defects by studying the embryonic defects that result from alcohol exposure. Although alcohol consumed by the mother 
can affect embryonic systems developing at the time of exposure, it is not understood exactly how much drinking is 
harmful. Ultimately, the goal of the project is to better understand the timeline of neural tube development where prenatal 
alcohol exposure has the greatest effect on developing embryos. 

 
Montana 
STUDENT: Neerja Zambare 
INSTITUTION: Montana State University -Bozeman 
DIVISION: Geosciences 
FACULTY ADVISOR: Robin Gerlach 
POSTER TITLE: Biofilm Induced Biomineralization in a Radial Flow Reactor 
DISPLAY AREA: 3J 
SPONSORING AGENCY: Department of Energy - NETL and NSF Collaboration in Mathematical 
Geosciences     
ABSTRACT: Microbially induced carbonate precipitation (MICP) occurs when bacteria create conditions favorable to 
formation of minerals, such as calcium carbonate also loosely referred to as ‘biocement’. MICP has been proposed for soil 
stabilization (in dikes, building foundations and road construction), bioremediation (immobilization of contaminants) and 
well-remediation. We are studying this process in the context of geologic carbon storage and sequestration where MICP 
can be used to remediate potential leakage pathways around improperly abandoned wells. Subsurface environments can 
almost always be accessed only via injection wells but our understanding of radial flow systems is limited. We use a 
Radial Flow Reactor (RFR) to represent the type of flow encountered around pumping or injection wells. Fluid flows into 
the RFR through a centered influent port and its flow radially outward can be observed visually through a transparent 
plate. In the RFR experiments, biocement formation is catalyzed by the bacterium Sporosarcina pasteurii, which 
hydrolyzes urea, increases the alkalinity in its vicinity and precipitates calcium carbonate. The mineral adheres to the glass 
beads, cementing them together and plugging pore space, thus influencing radial flow patterns. Dye tracer studies and 
imaging techniques together with chemical analyses are used to study reactive transport patterns. This research will 
contribute to our understanding of transport and reaction mechanisms in a radial flow setting, which will be very useful in 
predicting and ultimately controlling the extent of precipitation on a larger scale such as in carbon capture and 
sequestration projects. 
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Nebraska 
STUDENTS: Kristina G. Ward | Lyandysha V. Zholudeva 
INSTITUTION: Creighton University 
DIVISION: Physics/Astronomy 
FACULTY ADVISOR: Michael G. Nichols 
POSTER TITLE: Let there be light! Laser scanning microscopy reveals cellular metabolism 
DISPLAY AREA: 4A 
SPONSORING AGENCY: National Institutes of Health   
GRANT #: 8P20GM103427;R15GM085776;RO3DC012109 
ABSTRACT: The ability of a cell to match its demand for energy with production of energy is a fundamental 
determinant of the health of cells and tissues of the body. We have employed a novel, non-invasive, technique that utilizes 
laser scanning microscopy to visualize certain reporter molecules that reveal the cellular metabolic state. Recently we 
have applied this technique in two clinically relevant studies. In the first, we have examined metabolic differences 
between populations of cells in multicell tumor spheroids, similar to lung cancer nodules. Cells in the periphery of the 
nodule are more metabolically active than cells deep within because of the abundant supply of oxygen and nutrients to 
these cells. Optical monitoring of cellular metabolism will lead to an improved understanding of the disease and allow us 
to better evaluate the effects of cancer treatments at the cellular level. We have also developed a technique to measure 
metabolic differences between the different types of sensory cells (hair cells) within the ear. Annually more than 100,000 
people treated with lifesaving antibiotics develop hearing or balance disorders. It is known that outer hair cells are 
significantly more resilient than inner hair cells to acoustic trauma, age-related hearing loss, and antibiotic ototoxicity, yet 
the reason for this is unknown. The development of this technique will shed light on the fundamental mechanisms related 
to cellular metabolism, and will pave the way for improved medicine not only for hearing disorders and cancers, but other 
metabolically related diseases such as diabetes and obesity. 

 
Nevada 
STUDENT: Chelsea Lee 
INSTITUTION: University of Nevada -Reno 
DIVISION: Social Sciences 
FACULTY ADVISORs: Derek Kauneckis | Robert Ostergard 
POSTER TITLE: An Analysis of Same-Sex Couple Rights in 186 Countries 
DISPLAY AREA: 4B  
ABSTRACT: The topic of civil unions, domestic partnerships, and marriages between members of the same sex is one 
of the most politically charged policy issues. Today, the international civil and human rights platform has generally 
evolved to include the fundamental idea that the lesbian, gay, bisexual, transgendered, or queer citizen is endowed with 
certain economic and social benefits, protections, and rights equal to those of the heterosexual community. This study 
examines differences in the set of rights given to same-sex couples across the world, provides a comparison of how 
countries rank in terms of same-sex couple rights (SSCRs), and explores the variables that determine a nation’s current 
policy on SSCRs. Using an original cross-national dataset of generalized civil liberties and LGBTQ rights from both 
Freedom House and the International Lesbian, Gay, Bisexual, Trans and Intersex Association (ILGA), I conducted 
research to draft an index that ranks the surveyed countries. The study provides a visual representation of the dataset of 
rights afforded, or lack thereof, in 186 countries around the globe. Observed patterns and surprising anomalies provide 
some insight into the characteristics that lead to differences and similarities across nations. Further research on the various 
demographic and socioeconomic factors that influence the shaping of public attitudes and legislation on same-sex 
relationships and SSCRs is expected to follow. 
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New Hampshire 
STUDENT: Jenisha Shrestha 
INSTITUTION: Colby-Sawyer College 
DIVISION: Health Sciences 
FACULTY ADVISOR: Nicholas A. Baer 
POSTER TITLE: The Transport of Mercury to Terrestrial Ecosystem through Emerging Aquatic Invertebrates 
DISPLAY AREA: 4C 
SPONSORING AGENCY: National Institure of Health- NH INBRE  
GRANT #: 1P20RR030360-01 
ABSTRACT: Mercury contamination from atmospheric deposition into the aquatic food web is a growing concern as 
the numbers of fish advisories for human consumption increase throughout the U.S. Recent studies demonstrate that both 
water chemistry and food web characteristics play a role in the bioaccumulation of mercury in top predatory fish. Aquatic 
invertebrates, often thought of as fish food, are important potential transporters of mercury to terrestrial food webs as they 
bioaccumulate mercury as immature larvae in streams and emerge as adults. Mercury biomagnifies as it travels up the 
food web, which can lead to severe health effects in humans and other top predators. While much of the current research 
has focused on mercury bioaccumulation in fish, less is understood about the transport of mercury into the terrestrial food 
web via aquatic invertebrates and its impact on terrestrial predators. The aim of this study is to research the effect of water 
chemistry, dissolved organic carbon (DOC), associated with increases in methylmercury bioaccumulation, on the 
transport of methylmercury from aquatic to terrestrial food webs specifically through a predatory spider, Tetragnatha 
elongata. Over 77,000 emergent insects were collected from 10 tributaries of Lake Sunapee, NH, across a DOC gradient 
during summer 2012. The data illustrates strong temporal variations across all sites throughout the summer, as well as a 
correlation between stream discharge and the rate of emergence. The insects are being identified to family and will be 
analyzed for methylmercury concentrations along with predatory terrestrial spiders to quantify transport of mercury. 

 
New Jersey 
STUDENT: Kyle Q. Johnson 
INSTITUTION: The College of New Jersey 
DIVISION: Social Sciences 
FACULTY ADVISOR: Donka M. Mirtcheva 
POSTER TITLE: Food Stamps and Obesity in the United States 
DISPLAY AREA: 4D 
ABSTRACT: This paper examines the relationship between the length of participation in nutrition assistance programs 
and the body weight of children, adolescents, and adults. The United States Department of Agriculture (USDA) provides 
financial aid through its Supplementary Nutrition Assistance Program (SNAP) to qualifying households. Known as the 
Food Stamp Program until 2008, SNAP is the largest nutritional initiative in the United States, distributing an estimated 
$76.7 billion in benefits throughout fiscal year 2011. Excessive weight has been associated with SNAP participants 
(Brownell, & Ludwig, 2011), precipitating a critical discussion regarding current policy, research, and implementation. 
Some have argued that SNAP encourages individuals to spend more on food, leading to higher rates of caloric intake than 
would otherwise occur (Meyerhoefer, & Pylypchuk, 2008). Data come from the Panel Study of Income Dynamics, our 
series spanning from 1999 to 2009. In an effort to treat obesity with higher priority, recent changes to SNAP policy have 
placed greater emphasis on balanced nutrition than before. The study examines both adults and children, analyzing the 
SNAP’s influence within a longitudinal framework, through which the same individual is followed in multiple waves over 
time. The work aims to enhance existing literature by providing a referential lens through which major changes to SNAP 
can be analyzed. Such alterations include amendments to SNAP contained in the 2008 Farm Bill and the American 
Recovery and Reinvestment Act (2009). 
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New York 
STUDENTs: Briana  I. Faringer | Megan E. Long 
INSTITUTION: Ithaca College 
DIVISION: Psychology 
FACULTY ADVISOR: Nancy L. Rader 
POSTER TITLE: Not Just A Degree: Infant's Attention to a Speaker's Mouth Linked with Maternal Education 
DISPLAY AREA: 4E 
SPONSORING AGENCY: Natonal Science Foundation  
GRANT #: 126515 
ABSTRACT: Maternal education has been linked to children’s language development, but the time at which this 
relationship begins and the mechanisms that underlie its appearance are unclear.  We presented 32 infants, aged 9.0-14.7 
months (M = 12.1), with a video that showed a speaker introducing two novel toys using infant-directed speech. All 
infants in the study came from English-speaking homes. Maternal education information was provided by the mother at 
the time of testing. In our sample, six mothers had not gone beyond a high school education, 14 had at least some college 
coursework and 12 had post-baccalaureate degrees. An ASL eye-tracking system was used to record eye gazes to the 
video. The measure used for analysis was a ratio of gaze durations for the mouth over gaze durations to the speaker’s 
head. Thus, the higher the ratio, the more attention was directed specifically to the speaker’s mouth. We found a 
significant correlation between the mother’s level of education and the percentage of time spent looking at the speaker’s 
mouth. The results show that maternal education and patterns of eye gaze (with higher educational attainment related to a 
greater tendency to look at a speaker’s mouth) are linked even as early as nine months. Future research will need to 
examine the link between patterns of eye gaze in infancy, maternal education, and later language skill, as well as the 
quality of mother-infant interactions in the home. 
 
STUDENT: Alberto N. Morgante 
INSTITUTION: Manhattan College 
DIVISION: Geosciences 
FACULTY ADVISOR: Anirban De 
POSTER TITLE: Centrifuge and Numerical Modeling of Surface Blast Effects on Underground Tunnels 
DISPLAY AREA: 4F 
SPONSORING AGENCY: National Science Foundation  
GRANT #: CMMI 0928537 
ABSTRACT: Explosions on the ground surface, due to terrorist activities or accidents, may pose significant threat 
towards any substructures, such as a tunnel or a pipeline. These blasts can cause considerable damage and it is critical to 
understand the relationships between the damage to the structure and the size of the blast. Factors, such as the depth of the 
structure and the nature of the soil, will affect the level of damage. In order to study these effects, both centrifuge models 
and numerical models are used. Centrifuge modeling utilizes physical models at a reduced scale, subjected to high 
gravitational forces. The higher gravitational forces make it possible to use small amounts of explosives that achieve the 
same effects as a full scale model. In addition to the centrifuge models, numerical computer models are used to simulate 
the effects of explosion, from which damage to the structure is evaluated. Four different centrifuge tests were performed 
using pipes representing the underground structure.  Each model had a different protective cover, made of either concrete 
or polyurethane foam and instrumented with strain gages. The models were buried at different depths, while the 
surrounding soil and amount of explosive remained constant. The main objective was to measure the strains on the pipe 
and the crater depths. Important conclusions are then made from comparisons between different protective covers and 
depths below ground surface. These tests provide reliable methods for the design and construction of subway tunnels and 
large pipes that will keep them safe from surface explosions.  
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STUDENT: Emily DeLarme 
INSTITUTION: Rensselaer Polytechnic Institute 
DIVISION: Physics/Astronomy 
FACULTY ADVISOR: Jon A Morse | Daniel Angerhausen 
POSTER TITLE: Physical Properties of Exoplanets from Secondary Eclipse Observations 
DISPLAY AREA: 4G 
SPONSORING AGENCY: National Aeronautics and Space Administration   
ABSTRACT: The search for life in the universe is among the most profound quests of mankind. Tremendous scientific 
and public excitement has been generated as the number of known planets orbiting other stars (called exoplanets) has 
exploded during the last 15 years. The field of exoplanet research has been undergoing a transformation from one of mere 
identification to physical characterization. This study will characterize large exoplanets orbiting close to their host stars. 
Many such planets have been discovered in data from NASA's Kepler mission, launched in 2009, through the dip in the 
total brightness of the parent star plus planet system as the planet passes in front, called an eclipse or transit. A secondary 
eclipse is the decrease in the light of the system when the exoplanet orbits behind the star, which can help in 
characterizing the exoplanet and its atmosphere. The secondary eclipse reveals how much reflected light (called albedo) is 
contributed by the planet, providing clues to the physical properties of the atmosphere such as composition. In addition, 
the timing and duration of the secondary eclipse can help determine the orbital parameters of the planet. I will use Kepler 
mission data publicly available in the Barbara A. Mikulski Archive for Space Telescopes, located in Baltimore, Maryland, 
to analyze the light curves (brightness as a function of time) of stars with planets of size similar to Neptune and Jupiter to 
detect secondary eclipses and measure albedos.  The results will be compared to albedos measured for planets in our Solar 
System. 

 
STUDENTS: Jacqueline Odgis | Kathleen Francis Clancy | Abigail H. MacFadden 
INSTITUTION: State University of New York at Binghamton 
DIVISION:  Health Sciences 
FACULTY ADVISOR: J. Koji Lum 
POSTER TITLE: Malaria Drug Resistance in the Western Pacific, 1969 - 1987 
DISPLAY AREA: 4H 
SPONSORING AGENCY: National Institute of Health  
GRANT #: R01GM080593 
ABSTRACT: Plasmodium falciparum is the parasite associated with the most lethal form of malaria, a disease which 
kills one million people each year. Rapidly evolving drug resistance to antimalarials increases the problem of effectively 
treating malaria. Chloroquine drug resistance first appeared in the Western Pacific in 1974. Drug resistance is directly 
associated with the gene pfcrt (P. falciparum chloroquine resistance transporter) found in parasite nuclear DNA. In 
contrast, mitochondrial DNA (mtDNA) studies trace gene flow over time without connection to a particular trait; as such, 
mtDNA serves as a neutral population marker. In this project, we are assessing the connection between the neutral 
(mtDNA) and drug resistance (pfcrt) markers within P. falciparum DNA. To do this, we analyzed geographically 
separated populations from the highlands of Papua New Guinea and nearby islands of the Western Pacific, representing 
the time period 1969 to 1987. We are assessing the correlation between the pfcrt mutation associated with drug resistance 
(K72T) and two specific loci on mtDNA (np 772, np 1692). We sequenced these three loci from approximately 650 DNA 
samples (extracted from blood), 500 from the islands population and 150 from the highlands population. Our analysis 
indicates that the genetic patterns from the neutral mtDNA markers and drug-selected pfcrt are not statistically correlated 
(p=0.713 for 1969 – 1972 populations, and p=0.959 for 1979-1987 populations). This indicates that drug resistance 
evolved independently, multiple times within this region. The results of this study may help to develop a more informed 
strategy for the treatment of malaria. 
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North Carolina 
STUDENT: Jasmine L. Scott 
INSTITUTION: North Carolina Agricultural and Technical State University 
DIVISION: Social Sciences 
FACULTY ADVISOR: Paula E. Faulkner 
POSTER TITLE: Lessons Learned from 4-H Rural Youth Concerning Living Healthier Lifestyles 
DISPLAY AREA: 4I 
SPONSORING AGENCY: USDA National Institute of Food and Agriculture 
GRANT #: NC-X-252-5-11-531-1 
ABSTRACT: Health is a crucial factor that affects national productivity. A healthy and well-nourished population is 
likely to be more productive and capable of focusing its energies on the provision of goods and services which in turn 
contributes to the overall growth of an economy. According to Becker (2008), education, training and health are the most 
important investments in human capital. In order for our youth to develop into educated and productive citizens, they need 
to be healthy. Unfortunately, the issue of the increased number of youth living unhealthy lifestyles poses an issue with 
being healthy especially due to obesity. The study assessed the attitudes, behaviors, and knowledge of 4-H rural youth and 
determine the most appropriate educational approaches for this population. To guide the study, the following research 
question was developed:, , 1.What are the attitudes, behavior and knowledge of 4-H rural youth concerning living eating 
healthy and exercise behaviors? The population for this study consisted of rural youth (N=53) grades 6-8. Focus group 
sessions were held between 2010-2011 at four 4-H afterschool sites to pose questions to youth about their eating choices 
and exercise habits.  , , , , The study reported fifty-three youth participated in the focus group sessions. There were twenty-
seven females and twenty-six male participants. Overall, the findings show that there are many areas youth need to be 
educated in to live healthier lifestyles. Further research should involve youth expressing their concerns about various 
nutrition topics such as reading food labels, body image and eating on the run (fast food). 

 
North Dakota 
STUDENT: Braden A. Burckhard 
INSTITUTION: Minot State University 
DIVISION: Chemistry 
FACULTY ADVISOR: Mikhail Bobylev 
POSTER TITLE: Addressing the Hazards of Post-Flood Mold to Public Health 
DISPLAY AREA: 4J 
SPONSORING AGENCY: Department of Education  
GRANT #: P1 16Z100151 
ABSTRACT: The devastation of the Souris River Flood of 2011 did not stop after the water receded; dangerous molds 
grew and spread in structures that had been inundated with flood water. Recovery from the flood requires the recognition 
and proper treatment of mold infestation in damaged structures throughout the Souris River Basin. The goals of this 
project included 1) collection, identification, and preservation of a variety of molds from structures inundated by flood-
water; 2) investigations of the efficacy of known azole fungicides and novel formamide fungicides against collected 
molds cultures. The mold samples were collected into Petri dishes containing either potato dextrose agar (PDA) or PDA 
and antibiotic. The Petri dishes with the mold samples were incubated in the lab, and then the grown mold colonies were 
transferred into fresh media to isolate pure mold cultures. The isolated mold cultures were used for testing novel 
formamide fungicides discovered by Mikhail Bobylev. Four mold cultures were isolated and identified including 
Acremonium alabamense. Interestingly, Acremonium alabamense was also isolated from geothermal soils of Yellowstone 
National Park. Acremonium alabamense can produce mycetomas, onychomycosis, keratitis, endophtalmitis, 
osteomyelitis, peritonitis, endocarditis, and fungal meningitis. One of the novel formamide fungicides appeared to be 
significantly more efficient in controlling growth of Acremonium alabamense than a known commercial azole fungicide. 
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Ohio 
STUDENT: Julie Ann Thompson 
INSTITUTION: Hiram College  
DIVISION: Arts & Humanities 
FACULTY ADVISOR: Vivien E. Sandlund | Bob Haak 
POSTER TITLE: The Thief and the Justice:  A Gallery of the 'Last Great Train Heist in American History' 
and its Influence on the Rise of J. Edgar Hoover and the FBI 
DISPLAY AREA: 5A 
ABSTRACT: Tommy submachine guns, rifles, and pistols danced in disorder . In November 1935, notorious gangster 
Alvin "Creepy" Karpis and his five bandits held up Erie train #626 in my hometown of Garrettsville, Ohio. Karpis' 
criminal acumen, including facial plastic surgery and the removal of his fingerprints, aided him in achieving the title of 
the last "Public Enemy Number One." As a result, FBI Director J. Edgar Hoover and his G-Men enhanced their crime-
fighting ability by developing forensic laboratories, centralized fingerprinting, and the Bertillon system of identification 
based upon body measurements.  From Alcatraz inmate letters and government documents to our in-depth interviews with 
criminal historians and retired FBI agents, this research challenged the Washington D.C. Bureau's own documented 
capture of Karpis and the intelligence-collection processes utilized to procure Hoover's first arrest.  Recently, many of the 
FBI's earliest crime-fighting technologies have progressed into sophisticated counterintelligence practices which propelled 
the FBI to take yet another step forward through Congress' funding of a National Security Branch. Congress' support of 
homeland security priorities has solidified the FBI's position in protecting America from future terrorist attacks.  Hence, 
this critically-evaluated research evidences how the FBI used Congressional funding to expand its efforts, over a period of 
nearly 80 years, from investigating crime and terrorist attacks to preventing them. Through support of our communities 
state-wide, this historical analysis significantly develops our understanding of how a small-town train robbery led to the 
manifestation of a federal crime-fighting machine that remains crucial for enduring American national security today. 

 
STUDENT: Kathryn Ashley Goforth 
INSTITUTION: Miami University 
DIVISION: Social Sciences 
FACULTY ADVISORS: Amity Noltemeyer | Kevin R. Bush | Jon Patton 
POSTER TITLE: Understanding Mathematics Achievement: An Analysis of the Effects of Internal and 
Family Factors 
DISPLAY AREA: 5B  
ABSTRACT: U.S. educators and policy makers are increasingly recognizing the importance of improving students’ 
math achievement to stay competitive in the global economy. Much of the current research focuses on the impact of 
school variables and teacher effectiveness on math achievement. The goal of this research was to examine less researched 
variables – specifically family and student factors – that significantly predict math achievement. The participants were 
952 elementary students grades K-8 attending school in a county in Southwest Ohio. Predictor variables included (a) 13 
factors derived from a factor analysis of a parent survey on both child (e.g., behavior, abilities) and family (e.g., resources, 
dynamics) circumstances, and (b) reading achievement, as measured by performance on a norm-referenced achievement 
test. Outcome variables included performance on three scales of the same achievement test: Applied Problems, 
Calculation, and Brief Math. Regression analyses were used to examine the impact of the predictors on the outcomes. 
Reading achievement was found to be the most significant factor in predicting math achievement for all three outcome 
variables. Parent pessimism and child behavior affecting the parent emerged as significant predictors for the math 
calculation outcome; however, they both explained less variability in the outcome than reading achievement. Implications 
for research, policy, and practice will be shared. 
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STUDENT: Alyssa Mae Fosnight 
INSTITUTION: Wright State University 
DIVISION: Physics/Astronomy 
FACULTY ADVISOR: Ivan Medvedev 
POSTER TITLE: Diagnostic Chemical Analysis of Exhaled Human Breath using a Novel Terahertz 
Spectroscopic Approach 
DISPLAY AREA: 5C 
ABSTRACT: As many as 3000 chemicals are reported to be found in exhaled human breath. Many of these chemicals 
are linked to certain health conditions and environmental exposures. Present state-of-the-art techniques used for analysis 
of exhaled human breath include mass spectrometry based methods, infrared spectroscopic sensors, electro chemical 
sensors, and semiconductor oxide based testers. All of these techniques are commercially available; however, they are 
somewhat limited in their specificity and exhibit fairly high probability of false alarm. Here we present the results of our 
most recent study, which demonstrated a novel application of a terahertz high resolution spectroscopic technique to the 
analysis of exhaled human breath, focused on detection of ethanol in the exhaled breath of a person which consumed 
some alcohol. This technique possesses nearly ‘absolute’ specificity and we demonstrated its ability to uniquely identify 
ethanol, methanol, and acetone in human breath.  This project is now complete and we are looking to extend this method 
of chemical analysis of exhaled human breath to a broader range of chemicals in an attempt to demonstrate its potential 
for biomedical diagnostic purposes. For example, high levels of acetone are linked to high levels of blood sugar typical for 
diabetics. Our ability to detect acetone would allow us to conduct this study. 

 
Oklahoma 
STUDENT: Travis White 
INSTITUTION: University of Central Oklahoma 
DIVISION: Mathematics/Computer Science 
FACULTY ADVISOR: Jicheng Fu 
POSTER TITLE: A Mobile Cloud Computing Platform for Capturing Power Wheelchair Maneuvering 
Patterns 
DISPLAY AREA: 5D 
SPONSORING AGENCY: Oklahoma Center for the Advancement of Science and Technology   
ABSTRACT: Power wheelchairs are widely used to enable people with disabilities to acquire independent mobility, 
which is important for health status, quality of life, social participation, etc. However, daily wheelchair maneuvers could 
be challenging due to the users’ pathologies, poor maneuvering skills, and adverse environments. As a result, wheelchair 
related accidents constantly occur. It is therefore critical to capture wheelchair maneuvering patterns, based on which 
intelligent and safe control modules can be developed. Compared to traditional sensors of high cost and low availability, 
smart mobile devices and cloud computing provide an ideal solution to collect, store, and analyze wheelchair 
maneuvering data in real-time. In this project, we used gyroscope and accelerometer sensors in the smart phone to collect 
wheelchair maneuvering data. Machine learning techniques, e.g., KNN, were then used to analyze collected data. 
However, smart phones are not practical places to tackle intensive computations and large scale data storage. Cloud 
computing complements mobile computing via outstanding computational and storage capabilities. In our platform, data 
collected by the smart phone are periodically sent to the cloud for storage and analysis. The results are then made 
available to various types of users such as mobile users, desktop users, etc. Our experiments with the smart phone and 
cloud computing demonstrated that this combination could leverage the advantages of both techniques and yielded the 
promising mobile cloud computing platform. This platform is very useful to quantify wheelchair maneuvering patterns, 
recover wheelchair movement trajectories to quantify wheelchair users’ daily activities, and gauge activity and 
participation levels. 
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Oregon 
STUDENT: Alec Shamus Bowcock 
INSTITUTION: Pacific University 
DIVISION: Physics/Astronomy 
FACULTY ADVISOR: James Butler 
POSTER TITLE: Low Threshold Optical Limiting in Solid-core Photonic Crystal Fibers 
DISPLAY AREA: 5E 
SPONSORING AGENCY: DMR-NSF   
GRANT #: 521496 
ABSTRACT: Optical limiters are important because of their ability to protect sensitive optical devices from high 
intensity laser damage. In particular, optical limiters that are compatible with fiber optic systems are vital to the 
telecommunications industry and to the military. In these areas, fiber optic devices are common, and system damage is a 
serious threat.  Recently, there has been great interest in photonic crystal fibers (PCFs) due to their customizable optical 
properties.  In this project, we investigated the optical limiting properties of PCFs made of silica glass and containing 
nonlinear absorbers (materials that increase absorbance in response to increasing optical energy). We measured optical 
limiting thresholds (input energies needed to decrease initial transmission by 20%) as low as 8.5 nJ when the index of 
refraction of the nonlinear absorbing solution in the PCFs approached that of the silica glass. This is comparable with the 
best thresholds found in other types of fiber optic-based optical limiters. We also observed that the leakage loss (the light 
that escapes from the PCFs) increased dramatically when the index of refraction of the nonlinear absorbing solution in the 
PCFs approached that of the silica glass. This increase in leakage loss resulted in decreased optical throughput at low 
input energies when a high optical throughput is desired instead. New studies are underway to develop methods to 
minimize the leakage loss while maintaining low threshold optical limiting in these PCF systems. 

 
Pennsylvania 
STUDENT: Jocelyn Levis | Jamie Moran 
INSTITUTION: Allegheny College 
DIVISION: Geosciences 
FACULTY ADVISOR: Rachel O 'Brien 
POSTER TITLE: Uncovering the Hidden Landscape: Mapping Bedrock Elevation for the Glaciated Region of 
Northwestern Pennsylvania 
DISPLAY AREA: 5F 
ABSTRACT: In an energy-driven world, oil and gas are critically important resources. The Marcellus and Utica shales 
in the eastern US serve as unconventional, productive sources for natural gas; drilling has already begun to tap into these 
resources. However, to prevent ground water contamination in shallow aquifers, Pennsylvania law requires oil and gas 
wells must be cased through any unconsolidated sediments overlying bedrock and the deepest freshwater zone. But in 
northwestern Pennsylvania there are no maps of depth to bedrock or the deepest groundwater zone. We accumulated 
approximately 6,600 oil, gas, and water well records for a 2,688 km2 region of northwestern PA covered by Quaternary 
glacial sediments. The records were located using a geographic information system (GIS) and analyzed for lithologic data 
(rock type) and well construction details. We plotted the information from these wells, contoured the bedrock surface 
elevation at the 1:24,000 scale, and digitized our map. The results of this project illustrate the depth to bedrock throughout 
the region, including the depth, width, and shape of buried bedrock stream valleys. In addition to practical applications for 
oil and gas drilling and protection of water supplies, our results will allow us to re-interpret the pre-glacial landscape in 
the region. The data suggest that some pre-glacial streams flowed to the south, not north to the St. Lawrence River, as 
previously believed. 
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STUDENT: Veronika Legkobitova 
INSTITUTION: Drexel University 
DIVISION: Mathematics/Computer Science 
FACULTY ADVISOR: Matthew R. Maltese 
POSTER TITLE: Effect of Brain Stem Displacement on Traumatic Brain Injury 
DISPLAY AREA: 5G 
ABSTRACT: Finite element brain models (FEBM) are frequently used to design safety systems to mitigate traumatic 
brain injury (TBI). For an FEBM to accurately predict injury, it must be validated. One validation issue is the boundary 
condition at the foramen magnum (FM). Recent studies have shown 2 mm of pons displacement at the FM during 
voluntary human head motion, but current FEBMs have not considered the effect of motion at the FM on brain strain. 
Thus, the goal of this project was to expose an FEBM to axial rapid rotation and parametrically test the effect of the 
brainstem boundary condition on brain strain. To compare the boundaries, two FEBM of a pig were designed: one 
allowed for the brainstem to move 1.95 mm relative to the FM, while the other did not allow any movement. At each 
node, the absolute percent difference in the maximum strains between the models was determined.  Average maximum 
strain differed 0.62% in the brainstem at the FM, 0.76% throughout the brainstem and cerebellum, 0.47% throughout the 
occipital region, and 0.91% throughout the parietal region, and 1.33% throughout the frontal region. These results confirm 
that brain displacement up to 2 mm at the FM is unlikely to appreciably change average maximum brain strain. 

 
South Carolina 
STUDENTS: Marcello Tiziano Garofalo | Carl Branstan  Rudolph 
INSTITUTION: Coastal Carolina University 
DIVISION: Arts & Humanities 
FACULTY ADVISOR: Arne R. Flaten | Charmaine B. Tomczyk 
POSTER TITLE: New Wine Skins for Ancient Wine: Gesture Based Learning Environments and Cultural 
Heritage 
DISPLAY AREA: 5H 
SPONSORING AGENCY: National Endowment for the Humanities     
ABSTRACT: Since 2005 the award-winning Ashes2Art project (www.coastal.edu/ashes2art) at Coastal Carolina 
University has focused on innovative, heuristic undergraduate research methods of interpreting, archiving, and digitally 
disseminating materials related to virtual archaeology and cultural preservation. Ashes2Art has explored 4th century BCE 
Delphi, Greece, with the support of the National Endowment for the Humanities, the Hellenic Ministry of Culture, and the 
American School for Classical Studies in Athens. Students design all materials, including archaeometric 3D digital 
reconstructions of monuments, educational videos, digital panoramic photographs, web designs, on-site GPS data 
collection, educational lesson plans in accordance with U.S. national standards, and a multi sensory interactive 
experience. Our presentation focuses on a meticulous 3D digital reconstruction of the Cyrene Treasury at Delphi (the 
wealthy ancient city of Cyrene was adjacent to the modern city of Benghazi, Libya) for use in a gesture/audio based 
learning environment. Users navigate through geospatially imported virtual terrain and reconstructed monuments with 
voice commands and body movements. Utilizing French excavation reports (Bousquet, 1952), the reconstructed treasury 
is a template for archiving and disseminating historical data in immersive architectural models. Our platform uploads 
integrated GIS topographic models instantaneously while users interact with embedded meta-data (video, photography, 
bibliography, archaeological reports, etc.) through a customized interface incorporating auditory commands and intuitive 
ergonomic gestures. Conceptually, the implications of the project extend well beyond cultural heritage, from virtual tours 
of the U.S. capitol to defense department training and simulation. 
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South Dakota 
STUDENT: Anna L. Hafele 
INSTITUTION: Black Hills State University 
DIVISION: Physics/Astronomy 
FACULTY ADVISOR: Andy Johnson 
POSTER TITLE: Overcoming Learning Barriers to Radiation Literacy 
DISPLAY AREA: 5I 
SPONSORING AGENCY: National Science Foundation DUE  
GRANT #: 942699 
ABSTRACT: Radiation literacy is a vital but lacking component of an informed citizenry. When presented with the 
prospect of building new nuclear power plants, nuclear waste disposal issues, or facing a nuclear emergency as witnessed 
in Japan, people respond with unreasoned fears or equally unreasoned boosterism. A vast majority of Americans and the 
global public carry common misconceptions about radiation and radioactivity. This research found alternate ideas that are 
barriers to understanding what ionizing radiation is and how it affects people. In this presentation we will detail these 
alternate ideas and the measures necessary to overcome them. We found less than 10% of students initially differentiated 
radiation from radioactivity. Students confused ionizing radiation with electromagnetic radiation, said that objects 
exposed to radiation become radioactive, and thought of radiation as a harmful material. These alternate views impede 
students from changing their initial ideas about radiation from a toxic substance to the canonical view of high speed 
subatomic particles - which is an essential part of understanding the effects of radiation. These alternate ideas are 
tenacious and traditional lectures are not likely to have an effect on them. Particular classroom interventions compel 
students to reconsider their naïve initial ideas of radiation. Among other findings we show that after study with these 
course materials, 60% of students had developed coherent models of radioactivity and ionizing by radiation. 

 
Tennessee 
STUDENT: Eva Grebe 
INSTITUTION: Austin Peay State University 
DIVISION: Biology 
FACULTY ADVISORS: Rebecca E. Johansen | Sarah Lundin-Schiller 
POSTER TITLE: Quantitative Microscopic Analysis of Scale Morphology in North American Darters 
(Percidae: Etheostomatinae) 
DISPLAY AREA: 5J 
ABSTRACT: The utility of fish scales in systematic ichthyology has been recognized since Agassiz classified fishes 
into four major groups based on scale morphology and composition. With improved microscopy and associated 
technology, recent studies have found variation in the microstructure of fish scales across a variety of taxonomic levels, 
highlighting the potential role of these characters in phylogenetic studies and discerning species boundaries. Despite a 
long history of research on the species-rich North American darter, variation in scale morphology, specifically scale 
microstructure, has not been thoroughly described. Two previous studies examined scale morphology of darters, but 
focused on a limited number of species, relatively few characters, or explored variation in the context of older hypotheses 
of diversity and phylogeny. This study expanded on previous work by using confocal microscopy to describe variation in 
scale microstructure, including characters not previously quantified, for all darter lineages under the current hypotheses of 
diversity and phylogeny. Variation among closely related species of a clade also was examined to determine the potential 
utility of scale characteristics in species-level taxonomic studies. Preliminary analyses suggest these characters may prove 
valuable in both taxonomic and phylogenetic studies, enhancing our understanding of the evolution of this diverse group 
of fishes. 
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STUDENT: Luke G. Gallione | Linnet Vacha 
INSTITUTION: Oak Ridge National Laboratory 
DIVISION: Health Sciences 
FACULTY ADVISOR: Mallikarjun Shankar 
POSTER TITLE: Deconstructing Geographic Variation in Medicare Costs 
DISPLAY AREA: 6A 
SPONSORING AGENCY: Department of Energy, ORAU Grant     
ABSTRACT: Our research examines geographic variation in Medicare spending. Prior work has found that Medicare 
spending varies three times as much as private insurance costs. While high Medicare costs themselves are an area of 
concern, we argue that high geographic variance may be indicative of deeper underlying factors that necessitate a 
systematic methodology to deconstruct the data. Our work describes such a methodology. To gain insight into issues like 
variation in use of Medicare services, we present our broad-scale exploratory analyses of a large, recently released set of 
Medicare data. The first step in our methodology centers on finding the factors that collectively explain the most variance 
in Medicare costs. We then explore the relationships between these factors and cost. We also investigate the connection 
between the usage of medical services and cost by clustering regions based on similar service usage patterns and 
examining trends within and between clusters. By comparing these trends to cost data, we can see how different usage 
patterns influence overall spending. We find that a small set of factors consistently explains up to 95% of the variance of 
cost over four annual periods (2007-2010). Our research suggests the existence of several distinct patters of service use, 
some of which lead to particularly high or low costs. But it may also suggest the existence of nationwide inconsistencies 
in how services are used and how Medicare funds are spent. By taking this information into account, it may be possible to 
develop recommendations for more cost-efficient high-quality medical care. 

 
Texas 
STUDENTS: Alysha S. Joseph | Diana Wang 
INSTITUTION: University of North Texas 
DIVISION: Biology 
FACULTY ADVISOR: Douglas Root 
POSTER TITLE: Compounds Targeting a Heart Disease-Causing Region of the Protein Myosin 
DISPLAY AREA: 6B 
ABSTRACT: Although the physiological symptoms of familial hypertrophic cardiomyopathy (FHC) can be mitigated 
to some extent, scientists have yet to attempt the development of a mutation-targeted drug to treat this disease, which is 
one of the leading causes of sudden death in young athletes. Since nearly 200 of the 400 mutations associated with FHC 
occur in the â-cardiac myosin gene (MyH7), we targeted the myosin protein in competitive-indirect enzyme linked 
immunosorbent assays (Ci-ELISA) to discover possible binding interactions with several polyamines. Recent studies have 
demonstrated that lethal FHC mutations may affect a negatively charged belt of amino-acids in the subfragment-2 region 
of myosin; therefore, we specifically targeted the S2 region in our molecular binding assays. We have contributed to this 
process of drug development by determining that the polycations poly-L-lysine and poly-D-lysine have the ability to bind 
to this sarcomeric protein—a “hot-spot" location for mutations that impair muscle contraction—and likely facilitate a 
reversal of FHC-causing mutations. Our contribution has resulted in evidence that polylysine, both the L and D 
conformations, is a promising drug candidate for an effective treatment that goes beyond the physiological symptoms of 
FHC. 
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STUDENT: Andrea Nichole Navarro | Maxwell Ritzer 
INSTITUTION: University of Texas at Austin 
DIVISION: Chemistry 
FACULTY ADVISOR: Eman Ghanem | Eric Anslyn 
POSTER TITLE: Pattern Based Discrimination of Red Wine Blends using an Array of Peptide Based Sensors 
DISPLAY AREA: 6C 
SPONSORING AGENCY: National Science Foundation  
GRANT #: 26-6185-3075 
ABSTRACT: Recent cases of wine fraud have necessitated a reliable and cost effective method for qualitative 
discrimination of wine varietals and wine blends. Blending of different wine varietals is one the most commonly used 
techniques in the wine-making industry. Blending is generally used to enhance or add flavors to wines that lack the 
desired tannin distribution. Nonetheless, wine blending has been used to counterfeit wine by mixing more expensive 
varietals with cheaper ones. Previous studies in our research group have shown that an array of peptide based 
supramolecular ensembles discriminate wine varietals via differential biding to tannins. Here, we describe the use of these 
peptidic sensors to differentiate a series of wine blends based on their chemical composition. Three mono varietals base 
wines were used to make 27 blends; Merlot, Cabernet Sauvignon and Cabernet Franc. Binding of tannins in wine to the 
sensing ensembles causes them to undergo indicator displacement, which is measured spectroscopically. Linear 
discriminant analysis revealed clear differentiation between varietals blended at different ratios. Although some blends 
appeared to have similar composition to the predominant mono varietal, other blends exhibited an unexpected pattern. Our 
results demonstrate that this approach can be used qualitatively and quantitatively to differentiate pure wine varietals and 
blended wines as well. In addition, they emphasize the utility of differential sensing to fingerprint complex mixtures 
without identifying all single components. 

 
Utah 
STUDENT: Trevor Hicks-Collins 
INSTITUTION: Weber State University 
DIVISION: Psychology 
FACULTY ADVISOR: Lauren Fowler 
POSTER TITLE: Understanding the Relationship Between Sleep Cycles And Autistic Symptomology 
DISPLAY AREA: 6D 
ABSTRACT: With autism spectrum disorders (ASD 's) on the rise (1 in 88 children were diagnosed with ASD in 2008), 
it is imperative that we examine factors related to this disorder. Numerous aspects of ASD life can affect the severity of 
the disorder (i.e. diet, environment), and sleep is one of them. Sleep problems in children with ASD 's occur more 
frequently, and there is a higher incidence rate in ASD children compared to normal children. The sleep literature in non-
ASD children is clear about how sleep deficits adversely affect behavior and cognition, but there is little research to 
indicate the effects of sleep deficits on ASD children. This study was designed to assess the effect of sleep quality and 
quantity on ASD symptoms. The participants were children, ages 5-8, who were rated on the autistic spectrum. The 
children’s sleep was assessed using Actigraph monitors, which provided an objective measure of sleep quality and 
quantity. The children wore the monitors each night for one week. Also, parents and teachers kept daily records of the 
children’s sleep quantity and autistic behaviors, reporting both good and bad behaviors. Results indicate that the amount 
and quality of REM sleep (both short-term and long-term) affects the frequency of autistic symptomology in children. 
Helping parents and teachers understand how important sleep is in affecting autistic symptomology can help modify 
behaviors. Studies like this are instrumental to providing us with information to better understand one of the fastest 
growing disorders affecting children today. 
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Virginia 
STUDENT: Courtney Wardwell 
INSTITUTION: James Madison University 
DIVISION: Chemistry 
FACULTY ADVISORS: Brian H. Augustine | Chris Hughes 
POSTER TITLE: Increasing Thin Metal Film Adhesion to Polymer Substrates 
DISPLAY AREA: 6E 
SPONSORING AGENCY: National Science Foundation, Oak Ridge National Laboratory   
GRANT #: OCAST HR12-036 and OK-INBRE 8P20GM103447 
ABSTRACT: The application of thin metal films deposited onto plastic surfaces is used across many industries 
including automotive, food packaging, and microelectronics.  Others use thin metal films as electrodes and/or sensors for 
newer technologies including flat panel displays, lab-on-a-chip technologies, and biomedical sensors. For example, lab-
on-a-chip technologies allow DNA to be tested for forensic uses at a crime scene and in developing countries for disease 
diagnostics.  Gold, copper, and platinum are useful metals because they are corrosion resistant, have a high optical 
reflectivity, and have outstanding thermal and electrical conductivities. Unfortunately, these metals do not adhere well 
because strong bonds are not formed on commonly used plastic substrates.  Research was conducted to determine new 
ways to create stronger bonds between the thin metal layer and the polymer substrate.  We have shown the effectiveness 
in using halogenated solvents to treat the plastic before or after the metal is deposited. Chloroform was found to be the 
best solvent to increase gold and platinum thin film adhesion. This works when the sample is pretreated because a 
chemical reaction occurs between the halogenated solvent and the polymer, which then increases adhesion by creating an 
interaction between the metal and the solvent-polymer complex.  Materials characterization techniques such as XPS, 
SEM, ATR-FTIR, and AFM have been performed on the samples. We will also report on solvent post-treatment 
techniques to improve gold film adhesion. 

 
STUDENT: Elizabeth Anne Godfrey 
INSTITUTION: Virginia Polytechnic and State University 
DIVISION: Geosciences 
FACULTY ADVISOR: Celal Guney Olgun 
POSTER TITLE: Site Amplification in the Washington, DC Area During the 2011 Virginia Earthquake 
DISPLAY AREA: 6F 
SPONSORING AGENCY: National Science Foundation  
GRANT #: 1219473 
ABSTRACT: The 2011 Virginia Earthquake occurred on August 23, 2011 in the Piedmont region of central Virginia. 
The epicenter of this M5.8 event was near Mineral, VA, about 132 km southwest of Washington, DC. One of the only 
ground surface motion recordings near Washington, DC was at Reston Fire Station, about 122 km from the earthquake 
epicenter, with a recorded peak ground acceleration of 0.09g. Using site response analysis software, the deconvoluted 
recorded motion was applied to the base of the recently measured Washington Monument soil profile. The resulting 
response and surface shaking levels at the Washington Monument were compared with specified building code seismic 
hazard design values.  Seismic hazard design procedures are largely based on empirical data from tectonically active 
areas, such as the Western US. However, the geological conditions typical of Central and Eastern US (CEUS), which are 
not considered by building code assumptions, potentially amplify earthquake motions at higher levels than current design 
assumptions.  This phenomenon occurs due to major contrasts in CEUS geology compared to that of the Western US, 
where rock is more fractured from frequent earthquakes. The findings of this study exemplify unexpected amplification 
during the 2011 Virginia Earthquake and point to a need for reexamining current seismic hazard design procedures.  
Greater attention should be given to the surprisingly high vulnerability of Washington, DC to earthquake damage, 
especially considering the dense population and national importance.  This study presents the findings of site response 
analyses performed at the Washington Monument modeling the 2011 Virginia Earthquake.   
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Washington 
STUDENT: Caitlin Orisse Murphy 
INSTITUTION: Pacific Lutheran University 
DIVISION: Arts & Humanities 
FACULTY ADVISOR: Rebekah Mergenthal 
POSTER TITLE: “The Champion of Negro Rights": The Northwest Enterprise, an African American 
Newspaper in Pre-World War II Seattle 
DISPLAY AREA: 6G 
SPONSORING AGENCY: Division of Social Sciences      
ABSTRACT: The transition from the Great Depression to a booming war economy caused a demographic shift in 
Seattle as increasing numbers of African Americans sought out opportunities in the Pacific Northwest. This developing 
western city began to see vast racial change in the prewar era, which gave African Americans the opportunity to claim 
space and assert themselves as part of this expanding urban place. The Northwest Enterprise proclaimed itself as the 
champion of the African American community and fought for their success and inclusion throughout the West. It 
supported the African American community with columns dedicated to political activism, including columns for the 
NAACP, labor organizations such as the Brotherhood of the Sleeping Car Porters, local social organizations, church news, 
wedding anniversaries, and death notices. These would otherwise have been left out of local news coverage. The 
Northwest Enterprise also called on individuals to be pillars of their race through their patronage of black shops, educated 
voting, and reporting occurrences of discrimination to the press for publication and to the NAACP for action. In these 
ways, the Northwest Enterprise sought power for African Americans in local, regional, and national communities. African 
Americans were fighting for a place in a western city that was adjusting to their increased presence and representation. 
Throughout this prewar era there was a shift in emphasis from racial uplift to a demand for rights, equality, and 
acknowledgment from not only the Seattle community, but also the Pacific Northwest and the nation. 

 
West Virginia 
STUDENT: Courtney Diane Hatten 
INSTITUTION: Marshall University 
DIVISION: Chemistry 
FACULTY ADVISOR: Laura Ruth McCunn 
POSTER TITLE: The Thermal Decomposition of Butyraldehyde 
DISPLAY AREA: 6H 
SPONSORING AGENCY: Research Corporation for Science Advancement    
ABSTRACT: Aldehydes are pollutants in the atmosphere that come from a variety of sources such as combustion 
engines, biofuel production, and food processing. The first step of biofuel production is the heating or cracking of biomass 
(bark, leaves, etc.). Studies have shown that aldehydes are a common byproduct of the heating process. These aldehydes 
remain with the biomass and can thermally decompose, or “crack" during the completion of biofuel production. 
Identification of the products of aldehyde thermal decomposition would be beneficial in determining the final composition 
of the biofuel and its contaminants. Aldehydes are common components of cigarettes and are also emitted in secondhand 
smoke. The aldehydes can undergo thermal decomposition during active smoking. These products could then be inhaled 
by the cigarette smoker or released into the atmosphere. The purpose of this research is to identify the products of the 
thermal decomposition of aldehydes so that we can better understand how aldehydes decompose in atmospheric and 
industrial processes.  The thermal decomposition, or pyrolysis, of butyraldehyde was studied at temperatures of 800 °C- 
1200 °C in an oxygen free environment. The products of the thermal decomposition of butyraldehyde were condensed 
along with argon gas on a cold window. Fourier transform infrared spectroscopy (FTIR) was then used to identify these 
products. Some identifiable products in the FTIR spectra are water, carbon monoxide, ethene, and acetylene. In order to 
determine how butyraldehyde reacts to form these products on a molecular level, experiments were repeated with 
deuterated butyraldehyde. 
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Wisconsin 
STUDENT: Emma E. Sabel 
INSTITUTION: University of Wisconsin - La Crosse 
DIVISION: Chemistry 
FACULTY ADVISOR: Adrienne Loh 
POSTER TITLE: Shape matters: How We Can Design Structural Features That Are Relevant to Antibiotic 
Peptide Function 
DISPLAY AREA: 6I 
SPONSORING AGENCY: NIH, NSF  
GRANT #: 1 R15 GM088793-01 and MRI 0923388 
ABSTRACT: Disease-causing bacteria are mutating at an alarming rate and becoming resistant to many antibiotic drugs. 
To combat this growing problem, new antibiotic drug designs are being investigated.  Peptide antibiotics have shown 
great promise because of the way they interact with cell membranes.  Two important variables in controlling their 
effectiveness are helicity and placement of positive charges. In this project, I studied the structures of two model peptide 
antibiotics in which the charge placement is varied. The peptides are eight amino acids long and composed mainly of 
alpha-aminoisobutyric acid, which is found naturally in bacteria and promotes helical structures. The first peptide 
(“KK36") has positively charged lysine amino acids placed at positions three and six (one helical turn apart) and the 
second peptide (“KK45") has positively charged lysines at adjacent positions (4 and 5). Nuclear magnetic resonance 
spectroscopy (NMR) was used to determine the exchange rates of labile hydrogen atoms on the peptides with deuterium 
atoms from the solvent in both a membrane-mimicking solvent and a lipid environment. Using the intensities of proton 
signals obtained from 2-dimensional NMR measurements, the atomic level structures of both peptides are calculated using 
Xplor-NIH. We find that placing the charges one turn apart preserves the overall helical structure.  Adjacent placement of 
uncharged amino acids creates a kink in the helix, and we expect that adjacent placement of charged amino acids will do 
so as well.  This effect of charge placement can have important consequences for biological activity since many functional 
antibiotics have bent helical structures. 
 

Wyoming 
STUDENT: Duane Thomas McMurtry 
INSTITUTION: Sheridan College 
DIVISION: Health Sciences 
FACULTY ADVISOR: Robert Milne 
POSTER TITLE: Attaching Snake-derived Anticoagulants to IV Lines 
DISPLAY AREA: 6J 
SPONSORING AGENCY: NIH National Institute for General Medical Sciences 
GRANT #: 8P20GM103432-12 
ABSTRACT: Snake venoms are rich sources of biologically active components. While life-threatening on envenomation, 
these components are of interest because of their potential applications in the health sciences. The purpose of this 
investigation is to isolate components that have potential to prevent blood clotting. One issue that arises from materials 
interacting with human blood is blood clots forming on the material and interfering with its purpose. One goal of this 
research is to find compounds that will slow down or completely stop blood clotting. A compound that produces this 
result is the anti-coagulant component of snake venom known as fibrinolytic enzymes. This enzyme has the potential for 
reducing blood clots in an IV line. This fibrinolytic enzyme interferes with the process of blood clotting by cleaving the 
fibrin in blood and disrupting the blood-clotting cascade. The enzyme is isolated from the venom of the Southern 
Cottonmouth snake. Another goal of this research is to tether the anti-coagulant protein to the interior of an IV line, 
reducing the likelihood of blood clots. There are two approaches to securing the enzyme to the surface. The first approach 
is mixing the isolated anticoagulant with urethane.  This urethane-enzyme mixture would then be applied in a thin layer to 
the inside surface of the IV line. The second approach involves attaching the enzyme by using a fungal protein called a 
hydrophobin. The hydrophobins will be used to bind the enzyme to the interior of the IV line. Results from both 
approaches will be reported. 
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