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Louis Stokes
In 1991, the National Science Foundation created six multi-institutional Alliance for
Minority Participation (AMP) programs. In 1998, Congressman Louis Stokes’ name
was added to the program.
http://history.house.gov/People/Listing/S/STOKES,-Louis-(S000948)/

Dr. A. James Hicks

was named LSAMP program director in 1997. He

received a Ph.D. in biology from the University of Illinois at Urbana and additional
training at Harvard University, the National Institutes of Health, and the Missouri
Botanical Gardens. When Dr. Hicks took over LSAMP, there were 25 alliances in
the nation. Today, there are 45 active LSAMP alliances with over 600 colleges and
universities involved in increasing the quality and quantity of students from
underrepresented populations who receive degrees in science, technology,
engineering, and mathematics (STEM) disciplines.

Dr. Tasha R. Innis

is a tenured Associate Professor of Mathematics and

former Vice-Chair of the Department of Mathematics at Spelman College. She is
currently serving as a rotator at the National Science Foundation in the Directorate for
Education and Human Resources. Dr. Innis is Co-Lead Program Director for the Louis
Stokes Alliance for Minority Participation (LSAMP). She received her BS in
mathematics from Xavier University, an MS in applied mathematics from the Georgia
Institute of Technology, and a Ph.D. in applied mathematics from the University of
Maryland, College Park. Dr. Innis was one of the first three African American women
to receive a doctorate in mathematics from UMD.
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SPEAKERS
Raymond M. Burse was named 14th pr esident of Kentucky State Univer sity
on October 24, 2014, after serving as Interim President since July 1, 2014.
A native of Hopkinsville, Kentucky, Burse has a long record of achievement in
academics, athletics and community service. As president of KSU, from 1982 to
1989, he oversaw record enrollment, more than $60 million in capital
improvements and significant enhancements in the academic and financial
operations of the institution, including the establishment of the Whitney M.
Young College of Leadership Studies.

Louisville, Kentucky.

He later became an executive at General Electric Company from which he retired
in 2012 after 17 years. He initially served as GE Appliance’s senior counsel and
then became a corporate officer as vice president and general counsel. Before
joining GE, he was a partner in the law firm of Wyatt, Tarrant & Combs in

Burse received his law degree in 1978 from Harvard Law School. He received a bachelor’s degree in
chemistry and mathematics in 1973 from Centre College, where he was named to the Deans’ List for four
years. In addition to his high achievements in academics, he excelled in sports from high school through
college. He was named to the All-College Athletic Conference Football Team as well as Centre’s Most
Valuable Offensive Player in football.
He assumed leadership roles as founder and president of Centre’s Black Student Union and, active in
student government, he was a student adviser to the president. His cumulative achievements in academics,
athletics and student leadership contributed to his selection as a Rhodes Scholar at Oxford University,
where he studied organic chemistry. He also played sports at Oxford, including basketball, track, crew and
rugby.
Additional recognitions include being listed in Who’s Who Among Students in American Colleges and
Universities. He is also a recipient of the John W. Davis Award from the NAACP’s Legal Defense and
Education Fund. He received honorary degrees awarded by Kentucky State University in 1989 and by
Centre College in 2007. In 2015, he was presented with a special recognition award at the Who’s Who
Louisville: African American Profiles ceremony.
Continuing his involvement in higher education and active in the community, Burse was a member on the
boards of Centre College and Alabama A&M University. His other commitments have included serving
on the boards of the Louisville branch of the St. Louis Federal Reserve Bank, the Frankfort/Franklin
County Chamber of Commerce and the State YMCA of Kentucky. He served as chair of the Louisville
Free Public Library Advisory Commission, chair of the Appeals Committee of the Southern Association
of Colleges and Schools Commission on Colleges and vice chair of the Louisville Community Foundation
Board of Directors. He also served with the Louisville Economic Development Corporation, the NCAA
Council and the Kentucky Center for African American Heritage. Currently, he serves on the Board of
Governors of the Center for Creative Leadership.

Dr. Rynetta Davis is Assistant Pr ofessor of English at the Univer sity of Kentucky. Her essays have
appeared in the Blackwell Companion to the Harlem Renaissance, The Cambridge History of A merican
Women’s Literature, and Arizona Quarterly. Her current book project, Singled Out: Unmarried Black
Women and African American Literacy History, is under advance contract with the University Press of
Florida and examines how unwed black authors and fictional protagonists are often characterized as
outliers and problems that need to be contained.
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PROJECT PERSONNEL
The Kentucky-West Virginia Louis Stokes Alliance is comprised of the following key personnel:
Eli Capilouto, DDS
Principal Investigator
University of Kentucky
101 Main Building
Lexington, KY 40506-0032

elic@uky.edu

Maurice Cooley
cooley@marshall.edu
Campus Coordinator
Marshall University
Old Main, 107; One John Marshall Drive
Huntington, WV 25755-1055

Fara Williams
Program Director
University of Kentucky
1519 Patterson Office Tower
Lexington, KY

fara.williams@uky.edu

Pamela Feldhoff, Ph.D.
pamela.feldhoff@louisville.edu
Campus Coordinator
University of Louisville
Abell Admin Building; 323 East Chestnut Street
Louisville, KY 40202

kingvassie@comcast.net

Tanya Mishra
tanya.mishra@wvstateu.edu
Campus Coordinator
West Virginia State University
1003 Curtis Complex; PO Box 1000
Institute, WV 25112

kazi.javed@kysu.edu

Charles McGruder, Ph.D.
mcgruder@wku.edu
Campus Coordinator
Western Kentucky University
TCCW 220; 1906 College Heights Blvd #11077
Bowling Green, KY 42101-1077

Willie Pearson, Ph.D.
Program Evaluator
Georgia Institute of Technology
119 Old C.E.
Atlanta, GA 30318
Kazi Javed, Ph.D.
Co-Principal Investigator
Kentucky State University
130 Carver Hall, 400 East Main Street
Frankfort, KY 40601

Orlando McMeans, Ph.D.
mcmeanso@wvstateu.edu
Co-Principal Investigator
West Virginia State University
1003 Curtis Complex; PO Box 1000
Institute, WV 25112

Jeff Osborn, Ph.D.
Campus Coordinator
University of Kentucky
115A TH Morgan Building
Lexington, KY 40506

David Miller, Ph.D.
Co-Principal Investigator
West Virginia University
PO Box 6310
Morgantown, WV 26508-6310

Charlene Walker
charlene.walker@kctcs.edu
Campus Coordinator
Bluegrass Community and Technical College
470 Cooper Drive, 206E Oswald Building
Lexington, KY 40506-0235

Johne’ Parker, Ph.D.
Co-Principal Investigator
University of Kentucky
175 Ralph G Anderson Bldg.
Lexington, KY 40506-0503

millerd@math.wvu.edu

johne.parker@uky.edu

John Wilson, Ph.D.
Campus Coordinator
Centre College
600 West Walnut Street
Danville, KY 40422

PRESENTATIONS BY LAST NAME
P01
Boniface O. Amankona Kentucky State University
P02
I. Khalil Appleton
University of Kentucky
P03
Torli Bush
West Virginia University
P04
Danielle Chavis
Western Kentucky University
P05
Trevor Claiborn
Kentucky State University
P06
Nathan Crowdus
Western Kentucky University
P07
Logan Douglas
University of Kentucky
P08
Lynnora Grant
West Virginia University
P09
Elliot Guerra-Blackmer West Virginia University
P10
Keenan X Kocan
West Virginia University
P11
Courtney McKelphin
University of Kentucky
P12
Ryan North
West Virginia University
P13
Matthew Parsley
West Virginia University
P14
Ephraim Pittore
West Virginia University
P15
Taylor Walker-Smith
Centre College
P16
Jordan Wells
Kentucky State University
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P01

MECHANICAL PROPERTIES OF POLYMER BINDERS IN LITHIUMION BATTERIES
Authors: Boniface O. Amankona, Aar on Wilson, Jiagang Xu, Kazi Javed, Yang-

Tse Cheng
University of Scholar: Kentucky State University, Frankfort, KY, USA
Location of Research: University of Kentucky, Lexington, KY, USA
Funding: National Science Foundation, KY-LSAMP
Mentor: Dr. Yang-Tse Cheng, University of Kentucky

Silicon has a theoretical specific capacity of up to 3579 mAh/g (based on Li 15Si4 phase), which is about
ten times that for traditional graphite anode. However, poor performance is associated with the silicon
anode resulting from volume changes (270%) due to lithium-silicon reactions which limits the real
application of silicon electrodes. A typical electrode in a lithium-ion battery is composed of active
material, conductive additive, and a binder. The polymeric binder is used to maintain the integrity of the
electrode, whose mechanical properties are crucial to the performance differences of silicon electrodes. By
using the instrumented indentation technique, we ascertain the mechanical properties of several polymer
binders which have been commonly studied for silicon electrodes, and these properties can be used to
understand binding mechanisms.

P02

DEVELOPMENT OF TESTING GUI FOR RADIO FREQUENCY
IDENTIFICATION M6E
Authors: Khalil Appleton, Zi Quin Pua, Jason Hale
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: University of Kentucky, Lexington, KY, USA
Funding: National Science Foundation, KY-WV-LSAMP
Mentor: Dr. Johne’ Parker, University of Kentucky
Radio Frequency Identification(RFID) is a method of transferring data to and from tags over short
distances through the use of electromagnetic fields. These tags are extremely useful for locating objects,
security mechanisms, and electronic payment methods such as Apple pay. However, this technology has
faults. For example, the successful read of a chip is dependent on factors including read angle, tag
distance, and uncontrollable environmental factors such as surrounding materials that may affect the
magnetic field between the tag and reader. In addition, it is difficult to specify which tag needs to be read
if there are multiple tags in an area. This may cause problems like cross programming of nearby tags
(programming a nearby tag instead of the target tag). Thus, the goal of this project is to create a database
of environmental factors and to determine their affects on the readability and the probability of crossprogramming. My part in this project is in creating a GUI (Graphical User Interface) that aids in the
testing of controllable factors. Our group previously used a skytek reader to execute all of the tag reads
and tag programming. However, the device has become outdated and cannot provide much more useful
information. We have now transitioned to using an M6e (a newer model tag reader and programmer) to
test the effect of these factors on the readability of the tags. However, the available software for the device
does not tell things integral to our research like whether or not a tag is read or how many times the device
failed to read before the tag is finally read successfully. The current version of our GUI for the M6e was
created using Microsoft’s “C Sharp” programming language. So far, we are successfully able to report
whether a tag is read or not for a single tag read or for a set number of tag reads. This data is then output
onto a list of tag names for tags that were read and “Tag not Read” for failed attempts to read tags. In our
previous experiments with the skytek reader, we found that as tag readability goes up, cross programming
also goes up. In addition to that, we saw a trend where as tags grew closer to each other, cross
programming went up. Tags are also more likely to be read at a 90 degree angle where the reader and tag
are parallel. Things that have not been tested as heavily as of now include the antenna shape and material,
environmental materials, and a different reader. Of course after the GUI is complete, we will have two
readers to draw data from. This data can be used to optimize tag readers and tags as well as to some
extent, the environment or exclosure that the reading is done in. This could lead to quicker and more
reliable programming and reading of RFID tags. Our goal for the future is to have a GUI that will be more
flexible including the ability to program a tag with test data (also to determine weather or not the tag was
programmed successfully) and to be able to export the data to an excel sheet or other database for further
analysis.

Page 5

KY-WV LSAMP Annual Research Symposium

P03

STAR CENTROIDING FOR ON-ORBIT CALIBRATION OF THE OPTICAL
NAVIGATION CAMERA FOR NASA’S ORION VEHICLE
Authors: Torli Bush, Frank Notarnicola, and Dr. John Christian
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: NSF, KY-WV LSAMP, NASA
Mentors: Dr. John Christian, West Virginia University
Orion, NASA’s next-generation crewed spacecraft, will be carry future astronauts to exploration
destinations beyond low Earth orbit. The Orion vehicle will use optical navigation (OPNAV) as a back-up
system to return the crew to Earth if the primary system fails. OPNAV computes a spacecraft’s location
through images of celestial bodies. This work compares two methods for OPNAV to locate stars with
subpixel accuracy, which will allow for proper calibration of the navigation camera. The first method
partitions images taken by the camera into subsections centered on known star coordinates. An algorithm
then calculates the weighted center of intensity (COI) for each subsection; this calculation is similar to
that used to find weighted center of mass. The second method, normalized cross correlation, compares
each location in the image taking by the camera with a known two-dimensional star intensity template and
attempts to find locations of best agreement. Early development and testing of these methods were
performed using MATLAB, a scripting language software.

P04

SMALL MOLECULAR DONOR-ACCEPTOR DYADS AS ADDITIVES FOR
ORGANIC PHOTOVOLTAICS
Authors: Danielle Chavis, Hemali Rathnayake
University of Scholar: Western Kentucky University, Bowling Green, KY, USA
Organic Photovoltaics has been shown to be promising alternative energy resources. Harvesting light
from the sun also has the added benefit of being “green”. The goal of the research work described here is
to synthesize small molecules that can be used in organic photovoltaics to discover increased photovoltaic
performance. A series of small molecular donor-acceptor dyads was prepared by multiple synthetic steps
that involves Grignard Metathesis, bromination, carboxylation and esterification of 6-(2,7dibromododecahydroacridin-10(1H)-yl)hexan-1-ol, 6-(decahydro-1H-carbazol-9(9aH)-yl)hexan-1-ol and
perylenediimide precursor. Structural characterization and elemental compositions were performed using
proton NMR, elemental analysis and single x-ray crystallography. Photophysical properties of these
dyads in solution and solid state will be performed. The potential applicability as additives in organic
photovolatics will be assessed.

P05

FARMER BROWN THA MC: STUDY IN UTILIZING HIP-HOP THEMED
EDUCATIONAL AUDIO AND VISUAL PRODUCTIONS TO ENGAGE
ELEMENTARY AGED STUDENTS IN LOW-PERFORMING SCHOOLS IN THE
FIELD OF AGRICULTURE AND NATURAL SCIENCES
Author: Trevor Claiborn
University of Scholar: Kentucky State University, Frankfort, KY, USA
Location of Research: Fayette County, Franklin County, Jefferson County, KY, USA
Funding: Kentucky State University
Mentors: Dr. Charlie Collins II, Jennifer Hubbard-Sanchez, Kentucky State University
This study investigates elementary aged school students in low-performing urban schools’ perspectives
and understanding concerning Agriculture and Natural Sciences. Through a series of surveys distributed
to students, parents, and teachers, we will determine what socio-economic roles the students ascribe to
themselves in regards to the Agriculture sector and through a hip-hop themed video and audio educational
series “Farmer Brown and The Green Team”, similar to “Reading Rainbow”, “Barney and Friends”,
“Sesame Street” etc., based around Agriculture and Natural Sciences, we will determine if presentation of
this subject content with hip-hop music backdrops instead of traditional instrumentation on educational
programs of this nature will make a difference in the child’s interest level, and retention of key concepts
and terminology.
Low participation rates in College Ag programs and declining demographic representation in the
Agriculture and other STEM sectors are indicators of lack of interest by the students who attended these
low-performing elementary schools early in their academic careers. A college freshman in 2014 would
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have been in elementary school in 2005-2006 during which time Hip-hop music’s visual and attitudinal
culture has become a staple of mainstream America in the 1990’s. Many of the parents of these students
came up in the hip-hop generation being between the ages of 25 to 40 and this is the form of
entertainment that these students are accustomed to at home.
The genre of Hip-Hop music and its influence on behavior and cultural identification for students in these
areas is indelible, across the ethnic spectrum. These are factors to take under consideration when
designing educational programs intended to capture a student’s interest and show them the wide range of
opportunities in the fields of Agriculture and Natural Sciences that they can acclimate themselves with
early and pursue through their academic careers.

P06

ELEVATION AND MESOSCALE TEMPERATURE VARIATIONS
Author: Nathan Crowdus, Dr. Rezaul Mahmood
University of Scholar: Western Kentucky University, Bowling Green, KY, USA
Location of Research: Cumberland and Metcalfe Counties, KY, USA
Mentors: Dr. Rezaul Mahmood, Western Kentucky University
The Kentucky Mesonet is a research-grade world class weather and climate observing network of 66
stations that provides quality assured 5 minute temperature, precipitation, solar radiation, relative
humidity, dew point temperature, wind speed and direction data. However, with 66 of these stations
distributed throughout the Commonwealth, Mesonet enables one to take note of localized variations in
weather and climate as well. This research observes the mesoscale temperature variations between the
mesonet sites in Cumberland and Metcalfe counties in Kentucky. It is found that the Cumberland county
site consistently had much cooler minimum temperatures despite being roughly 500 feet lower, elevationwise, than Metcalfe county. It is suggested that topography of the landscape is responsible for this
mesoscale temperature differences. High spatio-temporal density of Kentucky Mesonet stations allowed
us to identify and quantify impacts of small elevation variations on temperature.

P07

THE RELATIONSHIP OF PROBIOTICS ON THE INTESTINAL MICROBIOTA
OF CHILDREN WITH ASD
Author: Logan Douglas
University of Scholar: University of Kentucky, Lexington, KY, USA
Background: The discovery of the complexity of human microbiome has led scientists to reevaluate how
they view diseases, especially diseases that affect neurological development. Gut microbiota play a
significant role in modulating human metabolism and in the development of the immune system. Autism
spectrum disorders (ASD) comprise a group of neurodevelopmental abnormalities that begin in early
childhood and are characterized by impairment of social communication and behavioral problems
including restricted interests and repetitive behaviors. Also about 90-% of children with ASD suffer from
gastrointestinal problems. A number of environmental factors and associated conditions such as
gastrointestinal (GI) abnormalities and immune balance have been linked to the pathophysiology of ASD.
Probiotics are generally used to promote digestive health, but have been found to affect the interactions
within the brain-gut axis. These findings have resulted in speculation that alterations in the gut
microbiome may play a pathophysiological role in human brain diseases, including autism spectrum
disorder, anxiety, depression, and chronic pain. Ongoing large-scale population-based studies of the gut
microbiota and brain imaging studies looking at the effect of gut microbiota modulation on brain
responses to emotion-related stimuli are seeking to validate these speculations.
Purpose: To determine the relationship between the intestinal microbiota and children with ASD and the
role of probiotics.
Methodology: A review of the extant literature was conducted for studies related to the intestinal
microbiota with children of ASD and relevant studies were identified and summarized.
Results: Studies showed differences in the fecal microflora of children with autism and non-autistic
children. Autistic children had elevated levels of Desulfovibrio spp. and decreased levels of
Bifidobacterium spp. The Bacteriodetes/Firmicutes ratio was significantly lower in autistic children.
Some studies suggest that children with ASD who took several antibiotics earlier in life were more likely
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to suffer from GI disorders. Published data suggest a correlation between an alteration in intestinal
microflora and autistic symptoms.
Implications: Studies should examine the use of probiotics in both food and supplements and the effect the
microbiota of children with ASD.

P08

DIRECT WRITING OF FUNCTIONAL MATERIALS FOR USE IN FLEXIBLE
OPTOELECTRONICS
Authors: Lynnora Grant and Maria Torres Arango
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: KY-WV-LSAMP, NSF
Mentor: Dr. Kostas Sierros, West Virginia University
Additive manufacturing (AM) of electronics is a burgeoning topic of interest. Unlike traditional
lithography-based procedures, during AM waste material is minimized. It allows for rapid customization,
and direct deposition of functional materials on substrates of various topographies. Research in the
Flexible Electronics for Sustainable Technologies (FEST) lab at West Virginia University, focusses on
projects that use AM to develop flexible electronics with environmental awareness. Direct writing, an AM
method, allows for deposition of precise amount of materials in predefined substrate locations with
virtually no waste, which is desirable from the materials/manufacturing cost perspective. Optoelectronic
devices fabricated using different materials with specific functionalities are nano-engineered and made
from solution/particle inks allowing for layer-by-layer fabrication in a rather simple, one step process.
Two projects in progress are the direct writing of a graphene based ink and of TiO 2 inks for solar cells.
Graphene, which consists of a single layer carbon atom material, has unique properties, which include
high electrical conductivity and tensile strength. Currently, our focus studying this ink is on its conductive
properties; potential applications would include electrodes for flexible electronics, chemical sensing
devices, and catalyst layer in solar cells. TiO2 inks are under development for low specific deposition
energy, and their optimal printing parameters including writing speed, deposition pressure and distance of
the deposition nozzle from the substrate are being studied. Titanium dioxide is a semiconductor with
interesting characteristics; being photocatalytic, non-toxic, chemically inert and abundant. The
rheological properties of the inks, including viscosity and substrate wetting, are being tailored for specific
printing ranges suitable for direct writing. The research and development on direct-writing functional
materials is of paramount importance to manufacturing of optoelectronics, because of the low associated
costs and innovative approach for enabling new material architectures and devices in a sustainable
manner.

P09

COUPLING OF DIVERSE NUCLOPHILES AND TERT-BUTYLISOCYANIDE
Authors: Elliot Guerra-Blackmer , Dr . J essica Hoover , J ohn Riedesel
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: National Science Foundation, LSAMP, the Division of Science and Research, HEPC, WVU,
Davis College of Agriculture, Natural Resources, and Design, Eberly College of Arts and Sciences, The
Statler College of Engineering and Mineral Resources, the School of Medicine, the Honors College, and
C. Eugene Bennett Department of Chemistry.
Mentor: Dr. Jessica Hoover, West Virginia University
An iron-mediated synthesis of N,N’-tert-butylurea, using reductive coupling between isocyanides, was
discovered by our group. Similar oxidative coupling reactions exist to synthesize heterocycles, from
coupling isocyanides and o-substituted anilines. Our goal is to demonstrate whether reductive coupling
between tert-butylisocyanide and other nucleophiles, to produce diverse heterocycles, is possible.
Coupling between 2-aminophenol and tert-butylisocyanide, producting N-tert-butyl-2-aminobenzoxazole,
was achieved, proving that these coupling reactions are possible. Current work is investigating the use of
alternative nucleophiles in similar, copper-mediated, coupling reactions with tert-butylisocyanide.

Page 8

Funded by the National Science Foundation

P10

IMPROVING THE USABILITY AND CAPABILITY OF MULTI-SCALE CARBON
CAPTURE SIMULATION SOFTWARE
Authors: Keenan X. Kocan, Brian Logsdon, and David S. Mebane
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: National Science Foundation, KY-WV LSAMP
Mentor: Dr. David S. Mebane, West Virginia University
The Carbon Capture Simulation Initiative (CCSI) is a project that promotes the adoption of carbon
reduction technology. CCSI has created a toolset that will allow electric power companies to accelerate the
implementation of carbon capture technology in power generation through advanced simulation.
Sorbentfit, a component of this toolset, creates a model for an amine-based CO2 sorbent from bench-scale
experimental data. This chemical model is then passed to other components of the toolset that model
process economics. The Distributed Management Framework (DMF), another component of the toolset, is
a web-based application that assists users in monitoring the relationships between data files through the
process of sharing them amongst various components of the toolset. This project modified Sorbentfit’s
source code in order to integrate it with the DMF. The principal modifications cluster the inputs and
outputs of each Sorbentfit run together and marks them with a unique tag. These modifications were
developed through consultation with software engineers at Lawrence Livermore National Laboratory. The
new version of Sorbentfit was tagged for an upcoming release of the toolset.

P11

KINETIC STUDY OF CATALYTIC DECARBOXYLATION/DECARBONYLATION
OF TRIGLYCERIDES TO FUELS
Author: Courtney McKelphin, Ryan Loe, Eduardo Santillan-Jimenez, Mark Crocker
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: Center for Applied Energy Research, Lexington, KY, USA
Funding: KY NSF EPSCoR
Mentor: Eduardo Santillan-Jimenez, Mark Crocker, Center for Applied Energy Research
The use of algae to capture CO2 from coal-fired power plants constitutes an interesting solution to the
necessary innovation in the field of carbon capture and utilization, particularly because algae can
intermediate the conversion of these emissions into valuable fuels and chemicals. Currently, the problems
of biodiesel arise from the high oxygen content of the lipids. Similarly, current methods to deoxygenate
the extract, such as hydrotreating, is costly due to transportation and the requirement for high pressure
hydrogen. Decarboxylation/decarbonylation presents as advantageous alternative because the process
produces second generation fuels without the costly requirements of hydrotreating. This project studies
the kinetics of the catalytic conversion of pure triolein in dodecane (a model compound of the extracted
lipid feed) to optimize the catalytic process through which algae oil is converted to fuels. The nature of the
reaction requires the design of a system optimized to limit diffusion limitations and act with negligible
transport resistances under integral mode in steady-state. These properties are dependent upon reactor and
particle size, catalyst dilution, and the nature of the reaction (heat effects, equilibrium conversion, vaporliquid equilibrium nature). Establishing the kinetic parameters of this reaction, such as activation energies
and reaction orders, can aid in the selection of kinetic pathways that afford higher selectivity and
efficiency of the process.

P12

ANALYSIS OF ARM MOTION FOR IMPLEMENTATION FOR ROBOTIC
DEVICE
Authors: Ryan North and Qian Mou
University of Scholar: University of Kentucky, Lexington, KY, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: WVU McNair Scholars Program, WVU-LSAMP
Mentor: Dr. Marvin Cheng, West Virginia University
The long term goal of this study was to design and fabricate an interactive, lightweight, portable, wearable
robotic device that can help stroke patients or senior adults to rehabilitate and perform in their ADLs
(Activities of Daily Living). One major consideration for such device is having enough degrees of freedom
to maintain a minimum range of motion. This project focused on 5 motions that the participants are
required to complete. The selected motions such as pick up an object overhead and picking up a cup of
water, were designed to simulate motions that are completed on a daily basis. Furthermore, these motions
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targeted the motions that are believed to be the most important when completing daily activities. The
participants’ motions were recorded using am infrared camera.
The Kinect recorded the trajectories in which the participants completed each of the tasks. It does this
through recording the positions of selected points using optical and infrared sensors. The data was then
exported into MATLAB for analysis using Dynamic Time Warping. Dynamic Time Warping was
necessary because the time in which the participants completed the tasks varies. This allowed for
relationships between the magnitudes of the trajectories of each participant. From the analyzed data, the
significant trajectories are given more emphasis as they will restore more motion to future patients. These
derived expressions were then be implanted into the robotic supplement.

P13

STATEWIDE DISSEMINATION OF A CULINARY SKILLS, FAMILY
MEALTIME, AND PHYSICAL ACTIVITY PROGRAM THROUGH HSTA
Authors: Matthew Parsley, Rebecca L. Hagedorn, Jade A. White, Oluremi A. Famodu,
Makenzie L. Barr, Sara K. Hanks, and Melissa D. Olfert
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: Unites Stated Department of Agriculture, KY-WV LSAMP
Mentor: Dr. Melissa Olfert, West Virginia University
Childhood obesity is one of the nation’s largest growing epidemics. iCook 4-H is a five-year, multistate
research project that seeks to reduce the prevalence of childhood obesity. The eight session curriculum
emphasizes three main concepts: cook together, eat together, and play together among children 9-11 and
their adult food preparer. The goal is to educate families on healthy eating, physical activity, and the
importance of spending quality time together. iCook follows the fundamentals of community-based
participatory research (CBPR) where the dyad pairs, local and state leaders came together to help develop
and implement the curriculum and the research intervention. The objective of this study is to investigate
the feasibility of disseminating the iCook 4-H program among a high school-led research program. By
collaborating with HSTA, iCook 4-H has the opportunity to be introduced into a wide spectrum of
communities throughout a state that has a high prevalence of obesity. Additionally, the experience gained
by the HSTA students is the first step into understanding the significance and practicality of CBPR.

P14

DESIGN FOR MANUFACTURABILITY AND PRODUCT OPTIMIZATION OF
SMALL SCALE WIND TURBINES
Authors: Ephraim Pittore
University of Scholar: West Virginia University, Morgantown, WV, USA
Location of Research: West Virginia University, Morgantown, WV, USA
Funding: KY-WV LSAMP, Windpax
Mentor: Dr. James Smith, West Virginia University; Justin Chambers, Windpax
Renewable energy sources have been identified as a means of establishing sustainable power in
developing countries. The development of point source technologies has grown to provide energy to
communities that are off the power grid. Introducing these technologies may provide light and
telecommunication which can improve medical care, education, and working conditions in rural areas.
Windpax LLC, in collaboration with West Virginia University, is redesigning their small scale portable
wind turbine to meet the demands of developing markets across the globe. The first generation collapsible
design was intended for recreational use for short or overnight stays. A design was required to maintain
the functionality of the turbine while reducing manufacturing costs, increasing longevity of the turbine,
and minimizing the package size for shipping. A product was developed to meet current market
requirements to supply affordable wind turbines to developing areas.
A design method was used to determine the criteria of the ideal solution as well as the constraints required
to maintain the aerodynamic integrity of the design. Modeling software, Autodesk Fusion, was used to
iterate initial concepts and determine what manufacturing processes were applicable. Next, physical
prototyping was used to visualize the complexity of the molds that would be made to manufacture a high
volume of similar pieces. Finally, 3D printing was used to create final concepts.
The first generation wind turbine required 18 parts to support a flexible vane structure while the
redesigned turbine only requires 3. The new design also supports the implementation of any flexible
material to be used as a vane and uses several molding elements to allow for future changes.
The implications of this research suggests that this wind turbine may be customized to fit the requirements
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of many climates across the globe.
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SNUGGLE POWER: OPIOID MEDIATED CONTACT COMFORT REINFORCES
INCUBATION BEHAVIOR IN BIRDS
Authors: Taylor Walker-Smith, Kaylyn Ber g, J osh Rieskamp, Megan Sher wood
University of Scholar: Centre College, Danville, KY, USA
Location of Research: Centre College, Danville, KY, USA
Funding: National Science Foundation, KY-LSAMP
Mentor: Dr. Melissa Burns-Cusato, Centre College
Contact comfort is a type of reward that usually stems from physical contact with a conspecific (Machin
& Dunbar, 2011). In mammals and birds, contact comfort results in release of endogenous opioids and an
associated feeling of euphoria and contentment (Nelson & Panksepp, 1998). In mammals, contact comfort
can also arise from stimuli associated with nests (Machin & Dunbar, 2011). However, it is unknown if
aspects of avian nests (e.g. warm eggs) can also elicit opioid-mediated contact comfort. If so, the
pleasurable effects of contact comfort may explain why birds return to the nest for their daily bout of nest
sitting. In the first experiment, we injected male doves when they were incubating eggs with the opioid
receptor antagonist (naloxone) or saline. Time spent off the nest during the 30 minutes following each
injection was measured. Doves injected with naloxone spent significantly more time off the nest than
doves injected with saline. However, it was unclear if the birds stayed off the nest because the naloxone
stripped the birds of the contact comfort or created physical discomfort (Howard, 2010). The second
experiment was designed to differentiate between these alternative explanations. We used a conditionplaced preference (CPP) paradigm to determine whether naloxone creates an aversive internal state.
Naloxone was paired with one visually distinct context and saline with another on alternating days for two
weeks. On test days, the door between training contexts was removed so subjects could move freely
throughout apparatus. Subjects did not show a conditioned aversion to the context that had been paired
with naloxone. These results suggest that the disruption in incubation seen in the first experiment was not
due to naloxone creating a physical discomfort. Taken together, the results from both experiments provide
support for the contact comfort hypothesis for avian incubation.
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CELLULOSE ACETATE AND COMPOSITE MEMBRANE SYNTHESIS
Author: Jordan Wells
University of Scholar: Kentucky State University, Frankfort, KY, USA
Location of Research: University of Kentucky, Lexington, KY, USA
Funding: National Science Foundation- EPSCoR, NIEHS
Mentors: Dr. Dibakar Bhattacharyya, Andrew Colburn, University of Kentucky
The global demand for clean water and important environmental concerns make membrane filtration a
vital area of study. Membranes are manufactured large scale for a variety of applications ranging from
desalination and disinfection of water to food and pharmaceutical production. Membrane technology is
used by industries seeking to reuse their wastewater and conserve water. The separation and purification
functions of pressure driven membranes essentially make industrial processes more efficient. Cellulose
acetate has been widely used as a polymer for membranes. It has proven to be useful for reverse osmosis,
ultra-filtration, and gas separations. It is relatively inexpensive, and hydrophilic which plays a vital role
in minimizing membrane surface fouling from the accumulation of bacteria. There are also disadvantages
that make cellulose acetate less desirable for use such as its low pH and temperature tolerance in addition
to poor mechanical strength. These drawbacks have motivated this research to find solutions that will
improve cellulose acetate membrane quality and usage in industrial processes. Cellulose acetate
membranes were synthesized by the phase inversion process. These membranes serve as selective barriers
that exclude or interact with molecules according to size. Variables were implemented during synthesis.
The effects of using higher water concentration, annealing temperatures from 65-80 °C, gelation bath
temperatures from 4°C to 17 °C, and the incorporation of graphene oxide quantum dots were studied.
Membranes were characterized using both scanning electron microscopy and water permeability tests.
Florescence microscopy was also used to ensure graphene oxide quantum dots were in fact incorporated
into the cellulose acetate membranes. Variables that led to higher water permeability and greater
Magnesium Sulfate rejections were favorable. The results show that higher permeability comes with
lower rejection and the opposite is true for lower permeating membranes.
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