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LIST OF SESSIONS 
 
SESSION 1 MATH I 
SESSION 2 MATH II 
SESSION 3 MATH ED I 
SESSION 4 MATH ED II 
SESSION 5 PROB/STATS 
SESSION 6 COMPUTER SCIENCE I 
SESSION 7 COMPUTER SCIENCE II 
SESSION 8 CS/ENGINEERING 
SESSION 9 COMPUTER SCIENCE III  
SESSION 10 MECHANICAL ENG 
SESSION 11 PHYSICS 
SESSION 12 CIVIL/MANUFACTURING ENG I 
SESSION 13 CIVIL/MANUFACTURING ENG II 
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SESSION 15 HEALTH SCIENCES II 
SESSION 16 HEALTH SCIENCES III 
SESSION 17 BIOLOGY  
SESSION 18 BIOLOGY/CHEMISTRY 
SESSION 19 CHEM/BIOCHEM 
SESSION 20 CHEM/BIOMED ENG 

 
There will be six to eight 10-minute presentations in each session with 5 additonal 
minutes devoted to questions. Each presentation will be judged by a team of two 
judges. 
 
SCHEDULE 
 
1:30 – 4:00 pm 10-minute student presentations in twenty parallel sessions 
4:00 – 5:30 pm  

• Welcome by John Magil and Lique Coolen  
• Panel with COF alumni Anna Levina (KSU), Marie Blatnik (CSU), Derek 

Dowdell (YSU), and Olivia Vick (CWRU)  led by Barbara Margolius (CSU)  
• Awards Ceremony 

 
 
 
 
   



SESSION 1: MATH I (1:30 - 4 pm) 
 

 
1  Real World applications of Differential equations: Not your Average Egg Drop  
    Lauren Garner, Jennifer Courts, Nathan Lukcso, Avery Miller 
    Kent State University 

    Advisor(s): Jing Li 
      
     Differential equations are applicable in everyday life: from examining the quantities of 
bacteria on everyday objects, to examining worldwide population growth, to observing the half-
lives of isotopes. Among these applications is the nature of gravitational acceleration. 
Differential equations pertain to rates of change proportional to pre-existing values, so through 
experimentation, we have tested the velocity of an egg in free fall in varying conditions, to 
mathematically quantify its velocity at different times. Varying weather conditions and height 
of displacement, we will use our analysis to not only qualify the kinematic equation of a falling 
object, but also examine the effect of differential equations with relation to it. Using first hand 
calculations and pure mathematical research, we seek to demonstrate and reveal the 
significance of differential equations in the world. 
           
 
2  Clinical Applications of the Hagen-Poiseuille Laws  
    Lauren DeProfio, Nora Habo, Kyla Kackley 
    Youngstown State University 

    Advisor(s): Stephen Rodabaugh, Richard Goldthwait 
      
     This project examines the Hagen-Poiseuille Laws in the applications of laminar flow within 
clinically relevant conditions. The notion of viscosity derives the Hagen-Poiseuille Velocity Law 
for blood flow in a blood vessel, which gives rise to the Hagen-Poiseuille Pressure and 
Resistance Laws. Through extensive literature review and derivation of the Hagen-Poiseuille 
Velocity and Pressure and Resistance Laws, it was found that the Hagen-Poiseuille Pressure and 
Resistance Laws are pertinent to the following applications: cirrhosis of the liver, capillary non-
perfusion in diabetic retinopathy, maximization of IV performance, and treatment strategies for 
heart patients. This project reiterates the importance of having a strong understanding of 
mathematical derivations in today’s medical field. 
 
 
3  Counting tiles  
    Hannah Roose 
    Youngstown State University 

    Advisor(s): Alexis Byers 
      



     Starting with a rectangular region, how many different configurations will cover the region 
only using domino tiles? We investigated this classic enumeration question using graphs and 
matrices with a technique called the transfer matrix method. Then, we applied these same 
techniques to the rectangular region, but now with triominoes, triangles, and trapezoids as 
tiles. 
         
 
 4  Modeling the Transmission of the 2003 Severe Acute Respiratory Syndrome       
Outbreak  
    Hannah Ebersole, Emma Stec, Ava Walker 
    Kent State University 

    Advisor(s): Mikhail Chebotar 
      
     In February 2003, an infection known as Severe Acute Respiratory Syndrome (SARS) was first 
reported in Asia. This illness continued to spread in North America, South America, Europe, and 
Asia before it was contained, resulting in 8,098 cases, and 774 deaths. In this project, we 
examine how we are able to model how SARS spread through these countries, as well as the 
outbreak in Singapore. Using this model can help us examine the spread of other viruses and 
help us find ways to prevent or slow the spread. 
 
 
5  The Golden Ratio In Modern Architecture  
    Gabe Phillips, Justin Jaeckin 
    Cleveland State University 

    Advisor(s): Todd Romutis 
      
     The golden ratio is a naturally occurring phenomena that has astounded scientists, 
mathematicians, and philosophers alike for thousands of years. Phi, also known as the golden 
ratio, is equal to 1.618… and is essential to modern architecture to design building to be 
appealing to the eye. We wanted to research the golden ratio and explore its prevalence in 
modern day architecture. Our research consists of analyzing historical architecture such as the 
great pyramids and analyzing modern architecture such as the UN.We also looked at buildings 
around the Cleveland state campus to show how Phi is prevalent in our day to day lives. We 
found that the golden ratio is essential to designing buildings to be appealing to us as it 
naturally is a sign of beauty. 
 
 
6  Predicting the Behavior of Covid  
    Gabrielle Tillman, Bobbie Carson, and Kristen Poorman 
    Kent State University 

    Advisor(s): Nathan Ritchey 
      



     In one year Covid-19 has gone from zero people infected to almost a million and the number 
of deaths is now nearly 20,000 in Ohio. Mathematics can be used to model Covid-19 in Ohio 
and other communities using SIRD( susceptible, infected, recovered, dead ) can be used to 
predict the number of cases, deaths, recoveries, peeks and valleys, and how the vaccine will 
affect these parameters in the future. One community in particular that will be considered 
would be people who live in close quarters (nursing home, apartments, or a prison) will be 
compared to state and County data. The model will be explained and the results will be 
explained in a mathematical format. This would help us expand our knowledge about Calculus II 
and get a bigger picture of understanding the world. 
 
 
7  Quantifying Carbon Sequestered in Common Ohio Trees  
     Silvia Alfaro, Karlie Bailer, Gabrielle Caskey, Austin Nacarato 
     Cleveland State University 

    Advisor(s): Shawn Ryan 
      
     Climate change is one of the most pressing problems facing our planet, caused mainly by the 
steadily increasing emission of carbon dioxide and other greenhouse gasses into the 
atmosphere. One primary strategy to combat climate change is carbon sequestration--the 
removal of existing CO2 from the atmosphere. In this research we focus on the method of 
afforestation, planting new trees which naturally absorb atmospheric carbon as they grow. We 
attempt to quantify the amount of carbon that can be sequestered by a variety of common 
Ohio trees, so as to inform any future afforestation efforts specific to Ohio. Sampling from an 
extensive USDA dataset on Ohio trees, we fit models relating tree age to carbon sequestered 
using numerical extrapolation methods. By modeling this relationship, we can estimate the 
number of trees needed to offset Ohio's yearly emission within any given timeframe. 
 
 
  



SESSION 2: MATH II 
 
8  Increasing Purchasing Power  
     Dale Sentman 
        Kent State University 

     Advisor(s): Darci Kracht 
      
     The goal of this project is to accumulate information that can be used by the average person 
to increase the purchasing power of their assets, usually money or bonds. Understanding such 
techniques as arbitrage, the consumer should be armed with the knowledge of how to take 
their current assets and use them to maximize the value of those assets without sacrificing the 
time of the purchase or the ability to make different purchases. The consumer should be able 
to purchase a common asset, such as a house or vehicle, utilizing assets of lesser value while 
maintaining the same purchase date and monthly cashflow. 
 
 

 
9  Math in Origami  
    Jonathan Hansen, Elliott Ullman 
     Kent State University 

    Advisor(s): Jenya Soprunova 
      
     Our research, Math in Origami, has been focused on exploring the uses of modern origami in 
various fields, such as engineering and medicine. Through this research, we also hope to better 
understand and explain the mathematics and geometry that are involved in origami patterns 
and origami inspired designs. Origami has been the inspiration for numerous advancements in a 
variety of areas. In particular, patterns which are designed to easily shrink, expand, and fold 
flat, such as the Miura Map tessalation, have been of special interest for designers looking for 
both compactness and reliability in their technologies. Throughout our research, we have found 
that origami is not just paper folding, but mathematically applicable in ways not commonly 
thought of. 
 
 
10  Public Trust and Social Distancing  
       Luke Hetzel 
       Youngstown State University 

    Advisor(s): Ou Hu, Thomas Wakefield 
      
     After the effects of the Covid-19 pandemic, research on developing robust systems to handle 
future pandemics appears necessary. One area in which the government requires cooperation 
from people is adherence to social distancing guidelines. However, enforcement of social 
distancing is prohibitively difficult. This paper analyzes the effect of two different types of trust 



on the level of social distancing, using panel data across 39 different countries. It distinguishes 
between interpersonal trust, trust in people such as family, friends and strangers, and 
institutional trust, trust in organizations such as the government, the news, universities or the 
World Health Organization. The paper submits four possible models to explain levels of social 
distancing. It finds no significant relationship between interpersonal or institutional trust and 
social distancing.  
 
 
11  Solvable N-Groups and CA-Groups  
        Benjamin Mudrak 
        Kent State University 

    Advisor(s): Mark Lewis 
      
     In the mathematical field of finite group theory, an N-group is defined to be a group in which 
every local subgroup is solvable, while a Centralizer Abelian group (CA group) is a group in 
which the centralizer of any non-identity element is an abelian subgroup. Even though these 
groups have been studied for more than a century, many questions about them remain 
unanswered to this day. In this presentation, we study the properties of these interesting 
mathematical structures and how they relate to each other. Our ultimate goal is to either find a 
solvable N-group that is not a CA group, or prove that such a group does not exist. 
 
 
12  Jordan Algebras  
       Patrick McCourt 
       Kent State University 

    Advisor(s): Mikhail Chebotar 
      
     Philosophical issues with the Copenhagen model of quantum mechanics motivated the 
discovery of a nonassociative structure called Jordan algebras by Pascual Jordan (1902-1980). 
Jordan algebras were intended to serve as a new home for quantum mechanics such that the 
product of two observables would always be another observable. Two axioms are essential to 
this idea and they are what form the definition of a Jordan algebra: the commutative law and 
the Jordan identity. A Jordan algebra can be classified as either special or exceptional, 
depending on whether or not it can be constructed by taking an associative algebra and 
(possibly) redefining multiplication to be the Jordan product. An example of an exceptional 
Jordan algebra is the 27-dimensional Albert algebra. By Zelmanov’s classification, it turns out 
that in some sense, every exceptional Jordan algebra is a form of this Albert algebra. 
 
 
13  Gartley Patterns  
        Derek Miller, Jimmy Lagese, Morgan Weinreber, Nikitas Missos, Madi Ricciuti 
        Youngstown State University 

    Advisor(s): Nguyet Nguyen, Thomas Wakefield 



      
     The stock market is a major factor in most people's lives whether it be investing, retirements, 
or their job. In order to determine an effective way to trade we looked at Fibonacci numbers 
and Gartley patterns that occur naturally within the market. Understanding these patterns will 
help us recognize buy and sell points as well as building upon them to program machine 
learning to identify these patterns and trade on them. 
 
 
14  Applications and Damages of Subsea Power Cables  
       Hailey Ables, Obada Alsabony, Amin Boukzam, Ryan Downie 
       Cleveland State University 

    Advisor(s): Shawn D Ryan 
      
     Investments in subsea power cable instillations have been progressively growing in the past 
few years. These cables are critical in distributing power across electrical networks. Present 
technologies that monitor faults in the cables are inconsistent and therefore unreliable. 
Damage along the sea cables caused by environmental conditions such as seabed roughness 
and tidal flows results in the loss of the protective layers over the cables. The modeling used 
helps predict the damage done to these cables from the conditions and the movement in the 
system, and predicts the rate at which the protective layers are stripped away. A Taber test is 
used to determine abrasion wear coefficients, which can be used to find the life expectancy for 
the cables. 
 
 
  



SESSION 3: MATH ED I 
 
15  A Picture is Worth A Thousand Words: NASA's Database on the Planets  
       Derek Joy 
       Youngstown State University 

    Advisor(s): Kathleen Cripe 
      
     Inquiry-based science education is the future of effective teaching methods. Shifting away 
from typical lecture style methods of teaching, inquiry helps students learn about and model 
the actual practice of scientists. This 5-day learning segment aims to formally introduce the 8th 
grade focus class used for the design of this instruction(can be adapted for older age groups) to 
how the science of Astronomy and by extension, physics is conducted. The learning segment 
takes students through a survey of the solar system, the composition and origin of the planets, 
current events in Astronomy, Newton's Laws as applied to the planets, and the lifetime of stars. 
This unit was developed with the use of technology of mind and specifically the amazing 
resources NASA has available for public use. 
 
 
16  Math in Fashion  
       Stacey Leach 
       Kent State University 

    Advisor(s): Joanne Caniglia  
      
Though at first it may seem like fashion and math are on two different education spectrums, 
however they are very intertwined with each other. My project is over how these two relate to 
each other and how math is used in the fashion industry. I will be describing the relationship 
with topics like measurement, pattern making, proportions, production, and merchandising. 
Using the knowledge, I have learned from my personal experience taking fashion classes and 
researching sources on the internet will make up the bulk of information in the project. This 
information is relevant not only to me but to many other people since math is such a huge part 
of the fashion industry. Being a math and fashion merchandising major this research will 
directly correlate to my career in the future. 
 
 
17  Geometry Explained at Different Levels  
       Kelsey Titko, Natalie Partin 
       Kent State University 

    Advisor(s): Mikhail Chetobar 
      
     This project focuses on the analyzation of different levels in which geometry concepts can be 
approached in the classroom. In education, students can take the same class at different 
difficulty levels. Most generally, classes are offered at the integrated level, advanced level, and 
AP level. Within this project, we take a look at how these levels differ in the approach from 



which they are taught. What are the differences in the instruction that students receive and 
how do teachers go about each approach? 
 
 
18  Virtual Family Math Night  
       Tesa Edwards, Madelyn Meiser, Brandon Morgan 
       Kent State University 

    Advisor(s): Joanne Caniglia 
     There is a significant relationship between academic achievement and the role a family plays 
in a child’s education. Akron Public Schools host a Family Math Night to include family 
involvement in education. However, due to COVID-19, children have been learning remotely, 
and the large group gathering of people for Family Math Night was not allowed. This project 
was developed to convert Family Math Night into a virtual format. Five interactive activities 
were designed for each grade level, and videos were made explaining each one. Through 
Google Slides, all families had access to the instructional videos. Families were provided a zoom 
link and materials for the activities. Students were able to participate in a fun, Halloween-
themed virtual math experience, with their family. After they were given a survey, 3.54/5 
students reported that they would want another Family Math Night! 
 
 
19  Student Teaching During COVID  
       Natalie Grace 
       Kent State University 

    Advisor(s): Joanne Caniglia 
      As the global pandemic has progressed, teachers have been learning to adapt and transition 
to online learning. This project is about how student teachers feel about the new online 
teaching environment and what they will take away from the experience. A survey was 
conducted that asked student teachers to discuss the advantages / disadvantages of online 
teaching and some online learning tools they found to implement into their future classroom.  
 
 
20  Digital Tech Tools in Education  
       Georgia Karageorgos, Abigail Packard, Laura Sanchez 
       Kent State University 

     Advisor(s): Javed Khan 
     With the recent pandemic, school as we know it has changed vastly and rapidly. Teachers 
that had been hesitant to include technology in their teaching practices were given crash 
courses with an abundance of programs, apps, and tools at their disposal. It can be 
overwhelming to try and sort through and test out so many new tools in your classroom. Time 
is valuable and consistency is key to maintain student engagement and understanding. In this 
project, we have tried and tested several digital tech tools for teachers to consider using in 
their classroom. 
 



  



SESSION 4: MATH ED II 
 
 

21  Using Math Class for Social Justice  
       Katelyn Becker, Rebecca DeLozier, Alexa Fryberger, Benjamin Rife 
       Kent State University 

    Advisor(s): Joanne Caniglia 
      
     As we know, mathematics is everywhere. Teachers can use this to their advantage when 
creating problems that relate to the real world.  
 
“When will we use this in the real world?” is a question that plagues math classrooms 
everywhere, nearly on a daily basis. However, there are plenty of daily problems that people—
students, teachers, and everyone else alike—face that can’t be explained as easily as a single 
math lesson. There are food shortages, socioeconomic disparities, ecological issues, and many 
more problems that are included under the topic of human rights. Our project looks at how 
these two situations can coincide by analyzing the ability to utilize math classes to educate 
students about social justice. We use a variety of sources that explore social justice with math 
education as well as how to integrate age-appropriate knowledge of human rights issues into 
the classroom. 
 
 
22  A Comparison of Mathematics Curriculums  
       Ryan Nagel, Trevor Jones 
       Kent State University 

    Advisor(s): Joanne Caniglia 
      
     For our project we are going to be looking at different math curriculums throughout the 
united states. We are looking at some of the similarities and differences between states and 
different areas throughout the countries. 
 
 
23  Does Class Size Effect Success Within the Classroom?  
       Maddy Anderson, Jason Iannacchione, Joseph Dewey 
       Kent State University 

    Advisor(s): Jun Li 
      
     For our project, we wanted to dig deeper into the common theory that a smaller class size 
leads to an increase of average grades and success among students. We also wanted to see if 
this changed amongst grade levels. Understanding how class size affects the overall grades of 
students allows teachers to better organize their classrooms and plan lessons that truly benefit 
their students. It also helps school systems to self-critique and fix what needs changing. 
Through the analysis of a few research studies, we are looking at the data and deciphering if 



there is a significant enough relationship between class size and grade averages to assume that 
a smaller class is truly beneficial for students. 
 
 
24  Climate Change and Slope  
       Natalie Alfano, Clare Dubecky 
       Kent State University 

    Advisor(s): Joanne Caniglia 
      
     This lesson is designed to support the understanding of slope in the context of a real-world 
problem. This lesson plan is geared towards middle school students. Students will learn about 
climate change and how the global annual mean temperature has changed by watching videos 
and using data from NASA. They will apply their knowledge about slope to determine the rate 
of temperature change during two different time periods and use this information to predict 
what the temperature will be like in future years. This lesson will be supported through the use 
of Desmos, where students will use the line of best fit to determine the slopes. Using this 
program will allow for easy adaption to virtual or in-person learning. By the end of the lesson, 
students should understand how they can use the mathematical concept of slope to make 
conclusions about the global annual mean temperate and its changes. 
 
 
25  Creating More Effective Tests  
       Katie Ross, Michael Mishak, Jacob Cover 
       Kent State University 

    Advisor(s): Austin Melton 
      
     Our goal is to find how test format can affect student performance. More specifically how 
the arrangement of questions on a test will affect how well the student performs on the test. In 
a double-blind study, our test subjects completed one of two tests. While the test had the same 
questions one of the tests had the harder questions at the beginning and the easier questions 
at the end, the other test had the easier questions at the beginning followed by the more 
difficult questions at the end. These tests were completed in 10 minutes and the results were 
examined. These results tell us how students react to test formatting and it shows us if and how 
test format can affect how well a student is able to show what they know. 
 
 
26  The Effects of Early Childhood Bilingualism on Language Acquisition and  
Other Cognitive and Social Skills  
       Silvia Surunis, Grace Wasson, Kendra Brown, Joseph Ball 
       Cleveland State University 

    Advisor(s): Conor McLennan 
      



     In 2018, the Census Bureau data indicated 67.3 million residents speak a language other than 
English at home, double the number from three decades ago. Although bilingualism impacts 
cognitive development and language acquisition, much of the research focuses on monolingual 
children. This literature review examined the effects of bilingualism on language development 
and other cognitive skills in children. Results indicated that when monolingual and bilingual 
same aged children were compared in one language, bilinguals showed speech delays, less 
vocabulary, and grammatical difficulties. However, recent data argued that bilingual children’s 
exposure to two sets of linguistic structures and processing challenges, results in better 
executive functioning. Aspects of executive functioning differ based on culture, but bilinguals 
outperform other children regardless of these differences. 
 
 
27  Mob Mentality  
        Zachary Forristal, Erica Roelke, Gabriel Scott, Sundarram Singaram 
        Cleveland State University 

    Advisor(s): Eric S. Allard 
      
     Understanding what influences people's reactions in various real-life situations is an 
important thing to consider in any aspect of life. This is particularly true when examining the 
idea of mob mentality, or how people are influenced by their peers and what behaviors can be 
picked up. In this research project, a comparison of studies are used to explore the idea of Mob 
Mentality, and its potential implications. A series of different scenarios are identified, with 
accompanying answer choices. A questionnaire with these scenarios are conducted on a sample 
size of about 50 to 100 individuals. These scenarios describe real world situations, which a 
person can experience and develop certain reactions or behaviors from. The primary objective 
of this undertaking is to explore and analyze the effects of mob mentality on individuals in 
various real-world circumstances. 
 
 
  



SESSION 5: PROB/STATS 
 
 

28  An Analysis of Cleveland State’s Recycling Initiative  
       Abdullah Hamdan, Jared Kenney, Jon DePiero, Chase McConaughey 
       Cleveland State University 

    Advisor(s): William Atherton 
      
     This project provides insight into Cleveland State University’s (CSU) current recycling rates 
and how they can be improved. Many methods are being used to reduce waste on campus, 
including the use of recycling bins in commonly visited areas, maintaining composting bins in 
campus kitchens, and distributing biodegradable tableware at campus events. We seek to go 
beyond these current methods in efficiency by gauging recycling rates on campus. This can be 
achieved by inspecting the data values for the present recycling effort, such as how many items 
of varying materials are recycled annually. In addition, we have conducted a survey questioning 
CSU students about their awareness of places to recycle, what they recycle the most often, and 
more. These recycling data values and survey results will be analyzed in order to devise new 
approaches to improve CSU’s sustainability plan. 
 
 
29  Climate Change Impacts on Florida’s Economy  
       Rachel Berry, Kennedy McBryer 
       Kent State University 

    Advisor(s): Cameron C. Lee 
      
     This presentation gives an overview of the impacts that climate change has economically on 
the state of Florida. The three areas of focus in this presentation are the impacts of air 
conditioning and heating costs in buildings and homes, the economic impacts of hurricanes, and 
the risk that sea level rise has on the coastal communities of Florida. Research found that the 
costs of air conditioning and heating in the state have started to increase and will continue to 
do so in the future due to rising temperatures from climate change; damage costs from 
hurricanes and sea level rise have also escalated and are projected to continue doing so. Data 
from the past and projections of future estimates show that climate change will have a great 
impact on the economy of the state and should not be undermined. 
 
 
30  The Purpose of Tempo in Defining Musical Genre  
       Christy Blatnik, Matthew Dixon, Charles Farrington, Ian Ulle 
       Cleveland State University 

    Advisor(s): Shawn Ryan 
      
     Genre is one of the primary methods of categorizing modern music. Songs and artists are 
grouped based on similarities in style, structure, composition, or other elements of their music. 



However, there is a vast amount of music which either falls into more than one genre or 
subgenre, or otherwise does not perfectly fit the definition of any genre. The purpose of this 
project is to use data analysis to break down one aspect found in all types of music: the tempo. 
Tempo, commonly known as beats per minute or bpm, is essentially the speed of the music. By 
analyzing the top five artists’ most popular songs, an average tempo and deviation will be 
found for each of a variety of genres and subgenres. If the results show that there is a 
correlation between genre and tempo, then tempo can be used to determine a song’s genre. 
 
 
31  Blackjack Probability  
       Troy Toth, Brandon Cossin 
       Kent State University 

    Advisor(s): Luis Garcia 
      
     Blackjack is a game played in casinos all over the world. The player and the dealer both get 
dealt cards. The card values are 2-9, then King, Jack, Queen worth 10 each, and an Ace worth 1 
or 11. There are 4 of each of these cards for each suit. The game is mostly won based off of 
luck, but we wanted to see if you could increase your chances of winning by knowing the odds 
of getting certain cards and if the number of decks improves the odds of winning for the player. 
Our goal was to figure out the odds of the first 2 cards, what are the chances of the next card 
making you go over 21 and losing the game. What number should you reach so that you're 
more likely to have a higher score than the dealer. Using some simple equations we found out 
the probability of all given first 2 card possibilities and the chances of the next card forcing the 
player over 21. 
 
 
32  Probabilities With Poker  
       Ashley Motley, Samantha Banziger 
       Kent State University 

    Advisor(s): Laura Smithies 
      
     Are professional poker players truly great at the game because of pure luck, or are they 
more similar to mathematicians? For our project, we have decided to apply probabilities with 
poker towards maximizing the accuracy of winning poker games. The foundation of our project 
consists of calculating the likelihood of hands that can be dealt during a game. Using this, we 
will begin to analyze playing strategies of professional poker players and compare these with 
the thought processes of a mathematician. 
 
 
33  The Birthday Paradox  
        Josh Andrews, Lauren Klodt, Kayla Bower 
        Kent State University 

    Advisor(s): Artem Zvavitch 



      
     Working as a group and with our advisor,  Artem Zvavitch, we explored the birthday paradox. 
Through the process, we were able to see how exactly the birthday paradox works along with 
the different methods associated with it. During our discussions we used the Pigeonhole 
Principle, Central Limit Theorem, and other concepts to explore the birthday paradox. This 
theory is one that revolves around the idea that out of 23 different individuals, there is a 50% 
chance that at least two of them will share a birthday (day and month). Although this may seem 
strange and almost impossible, the solution to this paradox proves this theory to an extent. 
 
 
34  Markov's Monopoly Chain  
        Nicolas Andino, Skylar Brocious, Trey Klanchar, Megan Krawick 
        Youngstown State University 

    Advisor(s): Thomas Wakefield 
      
     A Markov Chain is a stochastic model describing a sequence of possible events in which the 
probability of each event depends only on the state attained in the previous event. We utilized 
a Markov Chain to calculate the probability of shifting between spaces in the popular board 
game Monopoly. Using that Markov Chain, we developed a matrix based on the probability of 
advancing from point A to point B. After finding those probabilities, we discovered which 
properties are valued higher than others based on the probability of landing on it and the 
potential return of owning the actual property. To model our matrix, we created a computer 
program that contains a set of probabilities to simulate the likelihood of possible moves in a 
real Monopoly game. 
 
 
35  Does True Randomness Actually Exist?  
        Claire Dillen, Cameren Hicks 
        Kent State University 

    Advisor(s): Omar De La Cruz Cabrera 
      
     What we normally consider "random" is not truly random, but only appears to be. 
Randomness is more of a reflection of a lack of information and knowledge about the thing 
being observed, rather than something inherent to it. Given full information about the hidden 
variables of anything, it would be possible to predict outcomes, and therefore would no longer 
be considered random. 
 
  



 
SESSION 6: COMPUTER SCIENCE I 

 
 
36  Enhancement in Drone Delivery  
       Daniel Hinz, Nicholas Thomas, Max Calhoun 
       Kent State University 
      
     Drone delivery is one of the fastest growing industries in the marketplace. However, there 
are many issues with the current system that prohibit it from being as successful as it could. 
Hardware failure is a significant problem contributing to the high costs of this industry as well 
as the lack of success of these deliveries. Obstacles such as weather, time of day, temperature, 
and humidity all contribute to this. By manipulating a drone’s delivery queue to avoid these 
factors, one is able to increase success rates of these devices and help a growing industry 
become more efficient and reliable. Proper implementation of a system manager for a fleet of 
delivery drones has the potential to increase the success rates of these drones, reduce the 
hardware damage and delivery times of the drone, and minimize the cost of human labor. 
 
 
37  FoodTime  
       Colby Reinhart, JT Raber, Vanessa Sanders, Chris Seitz 
       Kent State University 

    Advisor(s): Mikhail Nesterenko 
      
     Large crowds at University dining locations can increase chances of viral spread and cause 
inability to enact proper distancing and sanitation protocols. Our research project, titled 
FoodTime, will study traffic patterns of university students at dining locations. We will deploy a 
network of traffic-recording software across Kent campus dining locations to anonymously 
detect student population and learn about eating habits and traffic flow across the typical 
week. To accomplish this, we aim to deploy multiple strategically-placed WiFi-enabled 
microcontrollers at Kent State Dining locations, which detect signals given off by student's 
smartphones, encrypt all information, and send the data to a central server for processing. The 
data will give insights into maintaining safe traffic flow, help to minimize wait time, and help to 
maximize student dispersion across dining locations. 
 
 
38  Can a Mobile Application be Used to Detect Human Behavior Patterns?  
        Jack Perish 
        Cleveland State University 

    Advisor(s): Wenbing Zhao 
      
     Given the minimal time doctors spend interacting and monitoring their patients, physicians 
are often hindered in their ability to quickly and accurately diagnose a variety of medical 



conditions. For instance, depression and dementia, which, when accurately and frequently 
assessed, can be greatly mitigated with early diagnosis and intervention. This project seeks to 
identify if a mobile application can accurately identify human behavior patterns. To increase the 
likelihood of pattern detection Android Studio’s framework can be utilized to collect as much 
data as possible, such as walking speed, walking distance, environmental lighting, 
environmental temperature, and survey data. This project aims to see if it is possible to create 
an application that can recognize human behavior and stage an intervention through a cost-
effective and engaging environment. 
 
 
39  IT Applications Programmer Internship at Progressive Insurance (Remote)  
       Brandon Kelley 
       Cleveland State University 
      
     This full-time internship was with Progressive Insurance as an IT Applications Programmer 
that originally was supposed to take place at the Progressive Insurance Headquarters 
in Mayfield, OH but due to COVID-19 was changed to being a fully remote position. I was put on 
Direct Quoting team #4 working on a redesign pilot project. My intern project was producing 
and proposing the new accessibility standards for the contract handling 
process. Additionally, had a side project creating an analysis macro for my intern Resource 
Manager. 
 
 
40  Comparison of Different Compression Algorithms  
       Aman Bhriguvansh 
      Case Western Reserve University 
 
     As we continue to push the limits of technology, the size of files will continue to become 
larger and larger. In response, many software companies are using compression algorithms to 
reduce file size while preserving data. Some of these algorithms include Huffman Encoding, Run 
Length Encoding, and Arithmetic Encoding. Because these algorithms compress information 
differently, I would like to observe which is the most efficient with different types of data. After 
running varying-sized text files through each algorithm, I concluded that there are different 
cases where some algorithms perform better than others. This would imply that the most 
efficient compression software should identify the input and choose a mix of the algorithms. 
 
 
41  Eye Tracking Software for Autonomous Driving Simulator  
       Nathaniel Arthur, Ivan Bosnjak, Cameron Howard, Griffin Lough 
       Youngstown State University 

    Advisor(s):  Abdu Arslanyilmaz 
      



     The range of autonomous vehicles are defined on a five-level continuum from zero to four 
with different autonomy functionalities at different levels. At level 3, the vehicle is able to take 
full responsibility over the control of the vehicle, and the driver is allowed to be free of roadway 
monitoring but expected to be ready to take-over control upon a warning.  
There have been many studies into how buffer times effects take-overs at different parts of 
roads, but no research has been conducted on how buffer time effects drivers’ emotional states 
including engagement, excitement, and frustration, and when it occurs prior to intersections.  
The purpose of this study is to learn the effect of two different buffer times (3 seconds and 7 
seconds) on drivers’ emotional states and to examine the relationship between these 
emotional states and the quality and duration of take-overs.  
 
 
42  Project Mentability: Improving The Mind  
       Nicholas Potts 
       Kent State University 

    Advisor(s): Niranjan Rai 
      
     The issue of mental health issues in college students is reaching new levels. Many individuals 
live with a mental health issue and have no idea that they are living with it. Many individuals 
tend to suffer alone or behind closed doors. The idea of this project is to utilize previous 
research data, new data, and psychology to solve the mental health issue problem. While this 
does not make diagnosis or replace counselors, it will help individuals with their everyday life. 
 
 
43  The creation of Artificial Intelligence for understanding human psychology.  
        Nadia Cannon, Asma Altabbaa, Sumaya Salem, Jenna Watts 
        Cleveland State University 

    Advisor(s): Hongkai Yu 
      
     Artificial Intelligence (AI) is increasingly becoming more ingrained in society. Because there is 
an ongoing technology boom, researchers, engineers and scientists are finding more ways to 
create innovative products. This project investigates artificial intelligence and its uses, then 
seeks to apply its use to understanding human emotion. Its design is crucial in determining how 
the AI works for our particular purpose. Our project's design is inspired by a network called the 
Hopfield network. This will be the first step in creating a unique AI that can be used in many 
commercial and/or personal ways. 
 
  



 
 

SESSION 7: COMPUTER SCIENCE II 
 

 
44  Inferring Attributes From Online Social Media Profiles  
       Jordan Butler 
       Case Western Reserve University 
     
     Privacy in online social networks has been a huge area of controversy over the past few 
years as more and more personal data of users is being stored and used for profit by 
companies. Because of this, I used a python package called m3inference, detailed later in this 
paper, to try to infer a given user’s gender and age category. Analysis was done on how 
accurate the package is at predicting the genders and age categories of the 60 Twitter users I 
input and found it to predict 58 out of 60 genders correctly but only 27 out of 60 age categories 
correctly. Various reasons were found for incorrect age predictions, the primary trend being it is 
hard for the program to differentiate users in their late teens and early 20’s. After this analysis, 
research was done into making predictions on other attributes using the predicted genders and 
age categories that I got using the m3inference package. 
 
 
45  Visualizing Coronavirus in the Language of Emojis  
       Jason Abounader 
       Kent State University 

    Advisor(s): Javed Khan 
      
     In the society of today where Covid-19 has run rampant, and safety practices such as 
wearing masks and washing hands have popularized, individuals must choose on their own to 
practice proper safety from the virus based on the information presented to them. The aim of 
this visualization is to simplify complex coronavirus data through the use of emojis so that it 
could be understood for the common person. This method is based upon the mainstream and 
universal language of emotion to be effective. It is a language that has the potential to 
communicate data to the younger generation more effectively than other means. 
 
 
46  Potential for Virtual Reality and Haptics in Rehabilitation  
       Garrett Stallsmith, Jacob Kilmer, Kedrick Karasek 
       Kent State University 

    Advisor(s): Kwangtaek Kim 
      
     The project's goal is to show how Virtual Reality and Haptic feedback, or rumble, can be used 
in the rehabilitation and/or the medicinal process. Current procedures of rehabilitation focus 
on the motor functions, but it is just as important to restore the sensory functions as well. 



Haptics can provide this sensory rehabilitation with the help of virtual reality. By placing a user 
in a virtual space with a controller or even gloves, it becomes possible for the user to interact 
with virtual objects and get a sensation through haptics around the affected area. This can 
allow for these rehab sessions to take place at home or in any other designated area at the 
users own pace. The use of virtual reality can make it more immersive to the brain which can 
directly affect the potency and strength of the treatment. 
 
 
47  VR in the Courtroom  
       Lane Simpson, Patricia Williams, Moses Michael, Makayla Henninge, Samantha Zehner 
       Kent State University 

    Advisor(s): Angela Guerico, Bathi Kasturiarachi, Younghun Chae 
      
     This research project explores the potential of using VR to aid in crime scene investigation 
for legal use. To achieve the goal we use a scenario to demonstrate this idea. While looking at 
this scenario we start by observing the traditional ways of building a case based on a 
testimonial. To establish credibility and gather further information we will investigate the use of 
technology in criminal justice. To demonstrate our ideas we will use the data from the scenario 
and generate a 3-D model to create a visual representation. This research discusses and 
presents the potential flaws that can occur while using this technique and addresses the issues 
concerning access and affordability. We are hopeful that this technique could become in the 
near future another tool to aid in the legal process. 
 
 
48  Creativity Through Coding  
       Rodney Rowell, Chris Carmen 
       Kent State University 

    Advisor(s): Qiang Guan 
      
     Every person expresses creativity differently. Some can paint or draw. Others can mold clay. 
Some can express creativity through music, voice, or written word. However, programming 
offers the opportunity to express one's self through writing code in a personalized style to 
develop unique solutions to a wide variety of life situations. Programmers can develop games 
whose settings and rules are an inner expression of their inner world. Others may develop 
programs to efficiently solve an individualized or specialized problem. Just like an artist, 
musician, or writer develops a given style, programmers also develop a coding style. These 
unique styles and algorithmic processes allow as much creative expression as any other art 
form. 
 
 
 
 
 



49  Skin Cancer Detection using Neural Networks  
       Danny DeJesus, Alex Lechintan 
       Cleveland State University 
 
  
     In this presentation, we discuss the application of various neural networks to detect the 
development of skin cancer. Neural networks are a series of algorithms that connect underlying 
relationships in sets of data by artificially mimicking the way the brain functions. Hand-labeled 
in advance, the neural networks require quality images and sizable data to train and perform a 
means of machine learning. One in five Americans will develop skin cancer by the age of 
seventy. The dataset within this presentation is labeled images of squamous cell carcinoma of 
the skin which is then used. Also discussed are methods of image classification used to 
determine the risk of cancer image to image. In our findings, we determine that neural 
networks of the deep-learning classification provide the most optimal results for image-based 
skin cancer detection. 
 
 
50  Password Security  
       Cameron Kim, Gabriel Weston 
       Kent State University 

    Advisor(s): Mikhail Nesterenko 
      
     In today’s age of ever increasing internet connectivity, it is becoming increasingly more 
important to have a secure password and maintain security of your personal information. In 
order to understand how secure your personal information is, you first must understand the 
methods and tools that hackers use to break into your accounts. We will discuss how your 
passwords are stored, the methods hackers use to crack them, and how you can create a secure 
password to secure your personal information. 
 
 
51  The Design and Engineering of Virtual Reality  
        Samuel Bring, John Langel, David Pinera, Fuad Zoghaib 
        Cleveland State University 

    Advisor(s):  Almabrok Essa 
      
     The world is in the midst of a technological renaissance. With each new technology, software 
developers continue to blur the line between fantasy and reality; virtual reality is no exception. 
All virtual reality systems have a singular objective: to create immersive simulated 
environments that feel as though they transport users to a different realm. This project will 
explore the design and engineering of virtual reality systems. In particular, we will focus on the 
theory behind virtual reality and the mechanisms that allow these systems to function. Through 
our research, we have found that not all virtual reality systems utilize the same technologies, 



but nonetheless, they all achieve the same aforementioned goal. This effort should help to 
explain the nuances of virtual reality systems. 
 
  



SESSION 8: CS/ENGINEERING 
 
 
52  Solar Greenhouse  
       Doug D'Mello, Cody Neighbor, Nathaniel Morgret 
       Youngstown State University 

    Advisor(s):  F. Mossayebi, F. Li 
      
     As society grows, so must our power supply. With solar power being an option that many 
homeowners and business owners choose for power systems, each system must be designed to 
meet the proper demands. One such system that demonstrates this is the Youngstown State 
University, Ward Beecher Greenhouse. This system design takes solar panel energy and stores it 
in batteries to power the greenhouse lights at night, as well as other various automated 
functions. To convert from DC to AC power, an Inverter circuit is used. This takes the DC voltage 
and flips it between positive and negative values at very high speeds. In this system the AC 
power from the inverter is then stepped down to usable levels using a transformer, and then 
converted back into DC for storage. 
 
 
53  Energy Harvest Remote Control Storage and Generator  
       Joao Garreto, Marcus Kolade, Hugo Mendel, Bwahana Bhatta, Khaled Kassem 
       Youngstown State University 

    Advisor(s):  Li,  Caven 
      
     The remote control will be 3d printed and there will be a printed circuit board holding the 
circuit inside of the remote while the piezo element will be behind the piezo element. The point 
of this project is to replace the 3 AAA batteries that powers the remote control with the energy 
harvest system. With the mechanical force of a touch, the piezo element will generate up to 10 
V and the circuit that is designed to increase the current while limiting the voltage to 5 V in 
order to operate the remote control which is the whole point of the energy generator. The 
energy storage will be a super capacitor capable of storing all of the energy powered by the 
piezo element. The circuit makes it so the super capacitor can receive charge quickly while 
keeping the voltage low enough to operate the remote control. 
 
 
54  A Virtual Keyboard based on Optical Recognition and Tracking of Digits  
       Gabriella Gensamer, Colin Faloon, Jacob Kruppa, Joseph Shives 
       Youngstown State University 

    Advisor(s): Donald Priour 
      
     Our proposal is to create a virtual functional keyboard that operates using the camera 
functions of the Raspberry Pi that tracks the digit positions of the user. The camera’s main uses 
will be to run Python algorithms, which receive input as hand position on the screen, 



determining the location of the user’s hands so the character pressed can be determined as the 
output. The code uses a pixel cluster growth algorithm to recognize localized bright regions and 
thereby track digit locations. The camera will take photos of the user’s hands and convert the 
intensity of the pixels into an array of numbers that range from 0 to 255. Motion will be 
detected by utilizing a method of frame deltas, or differences in intensity between consecutive 
frames. An additional application is also being developed to determine the velocity of objects in 
frame using the same frame deltas method. 
 
 
55  Smart RoboTrashcan Teaching Recycling: Green Education for Children  
       Nick Weber, Parker Higgins, Stefan Hendriks 
       Kent State University 

    Advisor(s): Jong-Hoon Kim, Saifuddin Mahmud 
      
     The great potentials of educational robots have been reported in many research articles and 
new developments have been launched to realize those potentials. Most of them focus on 
STEM-related education due to the nature of those potentials. However, they can be used in 
other areas such as green education, especially for Early Childhood Education. Unfortunately, 
most children educators are not familiar with educational robotics so that makes them hesitant 
to adopt and learn those new technologies. Thus, we will develop a social & green educational 
robot, called the Smart RoboTrashcan, a mechatronic trash-can that uses visual recognition to 
identify recyclable objects and educate young school children on recycling. In addition, we will 
develop a simple block-based visual programming tool for educators so they can easily program 
and use this robot for their green education effectively. 
 
 
56  Robotic Control  
       Danny McCrea 
       Kent State University 

Advisor(s):  Jong-Hoon Kim 
      
     This project is based an autonomous Robot completing a course using sensors to make 
decisions. The robot will have a program written in C++ and the program will receive inputs 
from sensor to determine it the robot is moving through the course correctly. The Robot will be 
designed using VEX parts and RobotC for Vex. 
 
 
57  Design of Luner Mining Rovers For In Situ Resource Utilization of Lunar 
Regolith  
    Jack Kindle, Will Grier, Adam Cordingly, Jason Sanchez, Ryan Stack, Diego Martinez, Robert 
Steward, Seamus Sulivan, Claudia Ovieda, Zach Silberstein, Ricardo Alonso, Fabiola Gregory, 
Joel Albino 
    Case Western Reserve University 



    Advisor(s):  Richard Bachmann 
      
     The Interplanetary Mining Corporation is in the process of developing the system 
architecture for a 365 day long lunar mining operation proposed by NASA as part of Phase 1 for 
the Break The Ice Lunar Challenge. The system architecture uses multiple rover systems to mine 
and extract 10,000kg of water from the lunar regolith in a 365 day span while demonstrating 
the ability to operate in temperatures as low as 40K over a distance of 5km. The mining 
operation will be taking place near Shackleton Crater near the South Pole of the Moon in 
support of NASA’s Artemis Program goal of sustained human presence on the Moon. Phase 2 
and prototyping is scheduled to begin Fall of 2021 
 
 
58  NASA Lunabotics Rover Design  
       Timothy Chamberlain, RJ Yarwood 
       Youngstown State University 

    Advisor(s):  Jason Walker, Hazel Marie, Frank Li 
      
     NASA has created a collegiate competition to get engineering students thinking about how 
to design for the requirements of a lunar rover. This includes mining regolith, being lightweight, 
and operating autonomously. 
A team at YSU has designed lunar rover that can accommodate these needs. By designing 
lightweight wheels made from printed parts and aluminum, the mass was kept to a minimum. A 
dual auger design was employed to maximize the gravel mined while minimizing the dust being 
expelled into the air. The gravel was deposited into a bucket on the rover capable of holding 
the material. All of these components were mounted to a lightweight frame. 
In order to control the rover, electrical systems were placed on the rover to communicate with 
the on-board systems as well as with the wireless controller. The main logic and communication 
was handled by both a Jetson NANO and an FPGA board. 
 
 
59  Efficacy of AR Haptic Simulation for Nursing Student Education  
        Adam Tischler 
        Kent State University 

    Advisor(s):  Kwangtaek Kim 
      
In this study we examine the effectiveness of using AR Haptic simulation as a tool for nursing 
students to learn physical attributes related to diseases, as well as testing with the simulation 
rather than pen & paper. We utilize edema, a medical condition that causes swelling in the 
body’s tissues, as an example the students can learn and be tested on. The simulation takes 
advantage of the Magic Leap and Geomagic Touch as the AR headset and haptic device of 
choice. Students use these technologies to see different examples of legs that have varying 
degrees of edema in a 3d space and can use the Geomagic Touch to feel the leg. When pressing 



upon the leg, the object has deformation capabilities which allow the user to see and feel 
impressions made upon the skin.  
 
 
  



SESSION 9: COMPUTER SCIENCE III 
 
60  Substantiating and Investigating Sendov's Conjecture with Computer 
Analysis  
       Kyle McKanna, Nathan Moder, Kate Reen, Zoe Zellner 
       Kent State University 

    Advisor(s):  Mikhail Nesterenko 
      
     Mathematical conjectures occupy a niche space in the theoretical sphere. They are few in 
number, and usually a conjecture stays a conjecture for a substantial period of time. However, 
computers capable of vast calculation are a relatively new addition to the research sphere and 
may yet be underutilized in this study. 
We want to observe how large numbers of test cases generated by computers could be used to 
substantiate a mathematical conjecture; in this case, the recently solved Sendov's conjecture. 
Additionally, we will seek out trends in the data which point towards the areas closest to 
violation of the conjecture. We hope that these trends may reflect the way in which the proof 
was composed and that similar analysis may be able to point to solutions of conjectures not yet 
solved. 
 
 
61  Mastermind: Breaking the Code  
        Justin Moeller, Samuel Zito 
        Kent State University 

    Advisor(s): Rob Swedenborg 
      
     The objective of this research is to describe the game Mastermind and problems faced while 
playing, explain how computers can perform these tasks more efficiently, discuss developed 
algorithms, and introduce new algorithms to compare. We used the programming language of 
python for our code. 
Mastermind is a two-player guessing game with the goal of guessing a code made by the other 
player. The winner determines the other player’s code in the fewest guesses. Analysis of 
optimal guessing strategy algorithms are MiniMax (Knuth, 1977), Optimal Depth (Lai an 
Koyama, 1993), Simple (Kooi, 2005), and MaxParts (Kooi, 2005).  
Use of complex algorithms is unnecessary when playing against a human because most basic 
algorithms solve the code in fewer turns than the average human player. The search for a 
superior algorithm challenges our understanding of the mathematics behind a simple guessing 
game. 
 
 
 
 
 



62  CS and Cryptology in ARGs  
        Steve J. Duber, Seth F. Haugland 
        Kent State University 
 
      
     Alternate Reality Games, abbreviated to ARGs, are puzzles that use the real world in 
combination with other technological media as it’s platform. As such, most ARGs have roots in 
Computer Science and Cryptology. Many problems used in ARGs consist of concepts such as the 
factoring of biprime numbers, which is also useful for decoding the Arecibo message, or 
completing an RSA factoring challenge. Biprimes were one concept we used in our own 
implementation. Some examples of ARGs, such as the unsolved Cicada 3301, have elements 
that require a deeper understanding of steganography and data security. By analyzing common 
ARG implementations, and breaking down such examples into simpler terms, we were able to 
create two new puzzles, and connect them as is appropriate for a simple ARG. This is then 
explained to an unfamiliar audience in the context of Computer Science and Cryptology. 
 
 
63  Mathematics Incorporated In Coding  
       Austin Angell, Frank Dawson 
        Kent State University 

    
      
     Mathematics and coding are essentially two languages. Just like a language used to 
communicate with people, they can be translated into each other. In this project we will 
attempt to explain and demonstrate how we can incorporate mathematics into code. 
Essentially, all of the mathematical concepts we have learned throughout the years can be 
applied to code and demonstrated to show both learning and application. Some of our topics 
include derivatives, area, trigonometry, algebra and all simple computations. Our code will be 
done in “c++” and resourceful database. Although this is not as advanced and specified, this 
project will be used as a building block to our learning and passion for coding and mathematics. 
In conclusion, we attempt to tie together the two languages of mathematics and basic coding to 
accomplish better understanding and mastery of our learning. 
 
 
64  The K önigsberg Bridge Problem and Euler Paths and Circuits in Graphs.  
        Gino Chiudioni, Eddie Lampert 
        Kent State University 

    Advisor(s): Feodor Dragan 
      
     Euler Paths and Circuits in Graphs and their relation to the K önigsberg Bridge Problem.The 
problem of drawing shapes without lifting pencil and without retracing any line are 
investigated. Conditions for existence of Euler Paths and Euler Circuits in Graphs are surveyed. 
The Fleury’s Algorithm for finding Euler Circuits and Paths in graphs is analyzed. 



 
 
65  Efficient and Effective Management and Analytics Over Spatial-Social 
Networks  
       Andrew Hughes, Halie Eckert, Lorenzo Bair 
       Kent State University 

    Advisor(s):  Xiang Lian 
      
     Location-based social networks have grown in size and popularity in the past two decades 
due to their real-world versatility. In such networks, it is important to create a spatial-social 
network that not only looks into personal relationships among users but also their geographical 
closeness on road networks. In this paper, we look into how to efficiently and effectively 
manage as well as analyze these types of networks. To do this, we design and build a system for 
managing, querying, and visualizing spatial-social networks. We will test and evaluate the 
efficiency and effectiveness of this system by processing real-world and synthetic data sets. 
 
 
66  Coverage Pathing with Movable Objects  
        Mitchell Gillespie, Philip West 
        Kent State University 

    Advisor(s): Gokarna Sharma 
      
     We are given a robot that will tend to landscaping, the robot will virtually map out the yard 
with a grid. With that grid it can track what area of the yard has been tended to and what part 
hasn't. We are trying to come up with a formula to help the robot identify kinetic objects 
around the yard. Examples would be toys or a pet. 
 
 
67  Predicting 2024 Presidential Election with Computer Simulation  
        Lukas Capatosto, Aaron Kuchan, Jakub Wienczkowski 
        Kent State University 

    Advisor(s): Mikhail Nesterenko 
      
     We used data from fivethirtyeight.com statistics website to create a model for voting in 
presidential elections according to party affiliations. We ran computer simulations to verify the 
model in swing states and national elections for the 2020 elections. We compared simulated 
results with 2020 elections. We then used linear regression to predict the outcome of 
presidential elections in 2024. 
 
 
  



SESSION 10: MECHANICAL ENG 
 
68  Hunter Defense Technologies (HDT) Global Mechanical Engineering 
Internship  
        Hunter Samf 
        Cleveland State University 

    Advisor(s): Tom Neibecker 
      
     My name is Hunter Samf. I am a Mechanical Engineering Intern at Hunter Defense 
Technologies (HDT) Global in Geneva, Ohio. I started the Internship on January 20th. The 
position was secured by networking with both the general manager and head of mechanical 
engineering through my previous boss. 
 
 
69  Potato Cannon  
        Spencer McGarrity, Allison Stanko, Alexander Richards and James Desharnais. 
        Youngstown State University 

    Advisor(s):  Marie and  Price 
      
     We are examining a combustion potato cannon by running multiple types of tests on the 
velocity of the potato and the force of impact when the potato hits the force plate. We are also 
calculating and using different amounts of gas to use in the fuel tank of the combustion cannon 
to evaluate if the amount of fuel changes the efficiency of energy transferred to the potato. 
With the velocity tests, we will be collecting data regarding how fast the potato was traveling as 
soon as it exits the potato cannon from different amounts of fuel. 
 
 
70  Braking System Design on a Small Offroad Racecer  
       Michael Buccieri 
       Case Western Reserve University 

    Advisor(s):  Richard Bachmann 
      
     This project was focused on the development and successful application of a fully custom 
braking system on a small, offroad, racing vehicle. The specific components designed for thi 
system included: fully custom brake calipers, a fluid biasing system, a compact pedal box with 
correct pedal ratio, and all other associated components. This required copious amounts of 
research, design, and system validation through FEA and on-car testing. Overall the system 
performed well, meeting and exceeding expectations. During brake testing, all four wheels 
locked, stalling the engine, and the fluid biasing system worked exactly as intended. 
 
 
 



71  Underfloor Railcar Hoist System  
        Patrick Rovnak, Joseph Foster, Cody Holland 
        Youngstown State University 

    Advisor(s): Anthony Viviano, James Beck 
      
     There are several systems used for hoisting railcars in industry because of the diverse needs 
of the customer, but it would be ideal to combine the advantages of these systems to have a 
cost-effective and robust design. The industrial client for this project, BBM Railway Equipment, 
LLC was looking to find a design that incorporated the cost-effectiveness of a rectangular tube-
type design for the lifting columns of the system, while also meeting the load requirements that 
the robust cylindrical tube-type design was able to meet. The method for approaching this 
problem was to utilize Finite Element Analysis to quantify stresses in an iterative design, until 
requirements from the client were met or exceeded. The results of this included a low-cost 
roller system, a custom guide base weldment, and a sturdier lifting column which proved to be 
a lower cost system than currently in place. 
 
 
72  Optimization of Juggerbot 3D ME12c Beta  
        Joshua Entrikin, Jarod Zillinger 
        Youngstown State University 

    Advisor(s): Zac DiVincenzo 
      
     The goal of this project is to analyze the Juggerbot 3D ME12c BETA to find deficiencies, 
comparing it to newer and similar machines, and seeing what can be implemented to make the 
machine run more efficiently. Part of this process will be disassembling the machine and then 
reassembling it to learn how each part functions. 2-3 different work plans will be written with 
varying levels of improvement in order to allow for different pricings for different plans. 
 
 
73  Improving EV and HEV Battery Efficiency in Extreme Temperatures  
        Steve Wilson, Logan Himmelman, Zachary Shell, David Dilyard 
        Cleveland State University 

    Advisor(s): Amin Ghorbanpour 
      
     Electric Vehicles (EVs) and Hybrid Electric Vehicles (HEVs) currently use batteries of a 
Lithium-ion (Li-ion) compound, providing the greatest overall vehicle performance but showing 
inefficiency in extreme temperature environments. The varying temperature changes internal 
resistance of batteries and since batteries have an optimal operating temperature range. The 
farther temperature varies from the optimal range, the greater both performance and longevity 
are decreased. With our focus on the effects of extreme cold, the best current option is to 
continuously charge a cold battery when not in operation. Searching for a better solution, 
future technology might bring integrated heating elements that are self-energized with 



electrical or chemical energy. Considering safety and reliability, electrical energy would be the 
most feasible self-heating option and is already in development. 
 
 
74  Design of Intelligent Robotic Vehicles for Irregular Terrain  
       Matthew Tong 
       Case Western Reserve University 

    Advisor(s):  Roger Quinn, Ian Adams 
      
     The goal of this project is to design and build a snowplowing robot that will compete in the 
annual Institute of Navigation (ION) Autonomous Snowplow Competition. The snowplow robot 
will need to be able to autonomously clear snow in a pre-defined field. This presentation will 
give an overview of the background work required to achieve this goal. The robot will need to 
be capable of estimating its position and orientation at any given time, navigate user defined 
waypoints, dynamically avoid stationary and mobile obstacles, retain localization throughout its 
run, and meet the physical demands of plowing snow. 
 
 
75  The Environmental Impact of Reusing: Rebuilding, Refurbishing, and 
Redesigning of a Castoff Motorcycle  
        Jack Pistone, Dillon Somodji, and Marc Francuesa 
        Case Western Reserve University 

    
     The carbon footprint from the manufacturing of a new vehicle is immensely complex. 
Although not well known, all newer vehicles produce around 720kg of carbon dioxide per $1200 
spent. For a new vehicle not driven often, the majority of its carbon footprint per mile will be its 
manufacturing process. A solution to this dilemma is the rebuilding, refurbishing, and 
redesigning of older vehicles. Not only does this method utilize the abundance of components 
that have already been manufactured but reduces the demand for brand new models. Through 
the application of mechanical knowledge and skills, our team will completely rebuild a 1981 
Yamaha Virago XV750 from the ground up, making sure to utilize locally sourced parts that have 
already been manufactured, modern components like brackets created from additive 
manufacturing, and to redesign the motorcycle to reflect a more modern aesthetic. 
 
 
  



SESSION 11: PHYSICS 
 
76  Direct Piezoelectric Effect: Renewable Energy from Pavement Pounders  
        Ellen Ingle, Amber Schmidt, Natalie Claus, Maria Tarnay 
        Cleveland State University 

    Advisor(s): Robert White 
      
     With the detrimental effects of current energy sources taking their toll, exploring more 
sustainable means of energy is essential. One method utilizes the direct piezoelectric effect. 
This concept involves the relationship between mechanical stress and electricity in certain 
materials. The result of an applied mechanical stress to a piezoelectric material is a small 
voltage. Recent developments have shown that piezoelectric sensors can be installed into the 
pavement of roads, flooring, or sidewalks. The mechanical stress of someone walking, or a car 
driving over the pavement would result in a voltage that could be harvested as energy. We will 
be exploring this application of the direct piezoelectric effect in different areas of our 
university, and how it may be stored and used to change our means of renewable energy in the 
future. 
 
 
77  Physics Puzzles  
       Julie Centofanti, Ethan Cochran, Makayla Zets 
       Youngstown State University 

    Advisor(s): Snjezana Balaz 
      
     STEM is the future. More and more people are discovering all the things you can do within 
science, technology, engineering, and mathematics. This project demonstrates physics concepts 
through 3D printed toys/puzzles, like a tippe topper and a harmomica. These are little gadgets 
that people of all ages are able to play with, but they are also a way to educate about 
engineering, physics, mathematics, 3D printing, and more. This is a perfect way to show that 
STEM can be fun! 
 
 
78  Performance Evaluation of Calorimeter Clustering Algorithms for Particle 
Tracking  
       Alexandra Ballow 
       Youngstown State University 

    Advisor(s): Alina Lazar, Daniel Murnane, Xiangyang Ju, Paolo Calafiura 
      
     Combinatorics approaches currently used to track particles will become inadequate as the 
number of simultaneous collisions will increase in the next phase of the High Luminosity Large 
Hadron Collider (HLLHC). To reduce the complexity of combinatorial approaches we evaluate 
several iterative algorithms based on clustering algorithms to reconstruct particle trajectories. 
Specifically, we analyze clustering algorithms based on sparse binning and DBSCAN. The sparse 



binning algorithm separates the detector space into bins before performing the grouping step. 
We ran a high performance computing implementation of the proposed clustering approaches 
on a public dataset containing a large set of simulated collision events. The performance 
evaluation is done for three different clustering implementations in terms of average accuracy 
and computational speed. 
 
 
 
79  R. C. Circuits  
        Quinn Bartsch, Adam Ketchum, Samuel Martin 
        Case Western Reserve University 

    Advisor(s): Diana Driscoll 
      
     This paper presents an experimental method to compare the theoretical and experimental 
value of various RC circuits time constants (T). To verify these I built a RC circuit which used the 
iOLab device to charge capacitors, a 10 kΩ resistors, and 100μF and 58μF capacitors. I used the 
iOLab device to measure values of voltage at two different times in the circuit. Using these 
values I was able to derive the experimental time constants of circuits 1, 2a, 2b, 2c, and 2d 
which were 1.060 ± 0.002, 0.299 ± 0.002, 0.306 ± 0.002, 0.625 ± 0.002 and 0.625 ± 0.002 
respectively. Using these values I was able to compare the theoretical and experimental time 
constants. 
 
 
80  The Colonization of Mars  
        Megan Murphy 
        Cleveland State University 

    Advisor(s): Robert White 
      
     As the Earth slowly becomes more polluted, and as nuclear and/or biological warfare is 
threatening the survival of humans, relocation has been studied as an alternative to 
maintaining survivable conditions. Would colonizing another planet, such as Mars, be ideal for 
human survival? Currently, the short answer is no. Traveling to Mars currently presents some 
alarming dangers, such as exposure to radiation, lack of water, and toxic soil. Considering the 
reasons that would drive us to colonize Mars, such as uncontrollable climate change, highlight 
why is it important that we maintain accountability for our actions here on Earth. 
 
 
 
 
 
 
 



81  Mathematical Predictions of Simulating Light for Use on Solar Cookers  
        Katie Chludzinski, Taylor DeProfio, Jennah Markovitch, Cameron Watkins 
        Youngstown State University 

    Advisor(s):  Gregg Sturrus 
      
     This research project is a continuation of research done on Copenhagen solar cookers. In 
2019 the focus was developing a simple fastening system of the panels for use in Haiti. In 2020 
recycled materials were examined to make construction more sustainable. The present focus is 
determining a method of simulating outdoor testing through an artificial light source and 
mathematical predictions as well as the optimal conditions for its use. Indoor experiments using 
a grow-lamp produced results unsupportive of the hypothesis and forced a shift in procedure 
toward model development. Factors accounted for include solid angle of the sun, intensity, and 
configuration of the oven. Additional development included investigation of the role of the 
greenhouse effect on the heating power of the pot. Field testing results collected in Ohio and 
Haiti were compared to model outcomes to determine accuracy. 
 
 
82  Testing Calibrated Images for HETDEX  
    Alyssa Leone 
    Youngstown State University 

    Advisor(s):  John Feldmeier 
      
     The Hobby-Eberly Telescope Dark Energy Experiment (HETDEX) is a study designed to help 
gain an understanding of dark energy, with over 100 collaborators worldwide. This portion of 
the project involves imaging data taken as part of the HETDEX project by testing the data 
quality of the first 376 imaging fields to ensure accurate measurements of the brightness of 
objects in each field. These imaging fields were taken with the Kitt Peak 4-meter Mayall 
telescope and the Mosaic camera. The stability of the color term of the Mosaic camera is 
investigated between observing seasons. Using astronomical data-mining techniques, we first 
visually inspect hundreds of stacked images and assign quality codes in order to train our 
automated classifiers. The data are then analyzed statistically using numerical separation with 
user inspection. 
 
 
149  Determination of the Lowest Energy Orientation of Pentacene on Graphene 
  
    Jacob Martin 
    Cleveland State University 

    Advisor(s): Jessica Bickel  
      
     Organic semiconductors have advantages over their inorganic counterparts due to their eco-
friendliness, cheap producibility, and applications in flexible electronics. However, organic 
semiconductors tend to have a lower conductivity than their inorganic counterparts. A method 



to increase the conductivity of organic semiconductors is self-assembly driven by a surface 
reconstruction. As an atomically smooth surface is needed to organize organic molecules, one 
starting point is to examine the deposition of an organic molecule on graphene or graphite. This 
work utilizes computational calculations run in parallel to experimental growths to examine 
how pentacene self-organizes on graphite. Computational experiments were done with the 
Vienna Ab initio Simulation Package, where molecules were both translated and rotated to find 
the lowest energy orientation of pentacene on a graphene sheet.  
 
 
 
 
 
 
  



SESSION 12: CIVIL/MANUFACTURING ENG I 
 
 

83  Recycled Aggregates in Concrete  
       Jacob Baker, Vincent Kacir, Elizabeth Williams 
       Youngstown State University 

    Advisor(s): Richard Deschenes 
      
     We made three batches of concrete with different percentages of slag and plastic 
aggregates. After letting the batches cure for 28 days, we preformed 4 tests to determine the 
strength of the concrete. Using the data collected from the test, we determined which batch of 
concrete perform the best. 
 
 
84  Structural Design of Wood Columns: Considering Effect of Buckling with 
Different Species of Wood  
         Nathaniel Lauer 
        Cleveland State University 

    Advisor(s):  Josiah Owusu-Danquah 
      
     Structural design of buildings in any material will always include the design of columns 
against axial compressive loads. For structural wood design, columns must be designed not only 
for their cross-sectional areas against loads, but also against buckling according to their 
slenderness ratios. Buckling of a column can be dependent on both its cross-sectional area 
dimensions and its effective length. This experimental work examines the effects of wood 
column buckling on wood samples in different species, different effective lengths and different 
environmental conditions, including wet wood versus dry wood. Stress and modulus of 
elasticity values are derived from design specifications and compared to experimental study 
results. 
 
 
85  Stream Classification  
        Kyle Pekar, Michael Long, Derek Baron, Kaitlyn Washabaugh 
        Cleveland State University 

    Advisor(s):  Christopher R Huhnke 
      
     In our project we choose to preform a stream analysis on a local stream. The stream 
classification method we chose to preform was the Rosgen Stream Classification system. This 
provides a classification system to help predict stream behavior. As well as to help compare the 
stream with other natural waterways in a useful manner. The uses of the Rosgen Stream 
Classification system vary but include uses in stream restoration and engineering. 
 



 
86  Integrated Design Project: Geotechnical  
        Jacob Stellers 
        Youngstown State University 

    Advisor(s):  Richard Deschenes 
      
     In this project, I designed the geotechnical aspects of an industrial plant. The topography of 
the site had to be altered to accomm�o�d�a�t�e� �t�h�e� �d�e�s�i�g�n� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �t�h�e� �b�u�i�l�d�i�n�g� �b�e�i�n�g� �a�t� �a�n� 
�e�l�e�v�a�t�i�o�n� �o�f� �1�0�4�0� �f�t�.� �a�b�o�v�e� �s�e�a� �l�e�v�e�l�.� �W�o�r�k� �w�a�s� �d�o�n�e� �a�l�o�n�g�s�i�d�e� �t�h�e� �h�y�d�r�o�l�o�g�y� �a�n�d� 
�t�r�a�n�s�p�o�r�t�a�t�i�o�n� �e�n�g�i�n�e�e�r�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �g�r�a�d�e� �o�f� �t�h�e� �p�a�r�k�i�n�g� �l�o�t�s� �a�n�d� �s�u�r�r�o�u�n�d�i�n�g� �l�a�n�d� �t�o� 
�a�c�c�o�u�n�t� �f�o�r� �w�a�t�e�r� �d�r�a�i�n�a�g�e�.� �A�n� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �p�r�o�v�i�d�e�d� �b�o�r�i�n�g� �l�o�g�s� �w�a�s� �p�e�r�f�o�r�m�e�d� �i�n� �o�r�d�e�r� �t�o� 
�d�e�t�e�r�m�i�n�e� �t�h�e� �b�e�a�r�i�n�g� �c�a�p�a�c�i�t�y� �u�s�i�n�g� �T�e�r�z�a�g�h�i 
 
 
87  Design and Manufacturing of Wind Tunnel Testing Wing with Vortex 
Generators Activated by Smart Materials  
        Brandon Malahtaris, Tanner Tsvetkoff 
        Youngstown State University 

    Advisor(s): Virgil Solomon 
      
     The goal of the project is to integrate shape memory alloys as activators for folding vortex 
generators in a 3D printed wing designed to produce results in a wind tunnel. The first step of 
the project was to design and 3D print a wing that would fit in the available wind tunnel. The 
wing was successfully 3D printed using a fused deposition modeling technique. The next step 
was the printing of the wing containing fixed vortex generators and pressure tabs. In the 
following steps the wing geometry will be modified to accommodate foldable vortex generators 
driven by thermo-mechanical trained shape memory alloy activators. The wings produced at 
every step will be tested in the wind tunnel for aerodynamic performance. 
 
 
88  Infrared radiative heating using nano-photonic filter for localized efficient 
drying  
        Musa Hakim Jr. 
        Case Western Reserve University 

    Advisor(s): James McGuffin-Cawley 
      
     In hopes of creating a more effective form of infrared (IR) heating, research has been 
conducted to investigate how viable near infrared (NIR) would be as a replacement. Currently, 
IR heating serves as a replacement for normal convection heating, but because of water 
absorption in the heated substance, IR creates an uncomfortable environment for occupants. In 
addition to an uncomfortable environment due to uneven heating, there is also the lack of 
aesthetic appeal associated with the strong visible emission from IR heaters. NIR was 
introduced to combat these issues. NIR has greater penetration depths to create through 



heating of the material surface to create faster, more uniform drying. In order to test the 
technical success of the filter on a bulb, the transmittance, reflectance, and absorption of the 
bulb will be measured with and without the filter. 
 
 
 
89  Ecolympics | 2020 Residential Energy Building Competition  
        Andre Yost 
        Case Western Reserve University 

    Advisor(s): Erin Kollar, Erika Weliczko, Stephanie Corbett 
      
     Over the course of two weeks in November 2021, all CWRU residential halls participated in 
an energy and sustainability competition titled Ecolympics to see who could reduce their 
energy consumption the most. Through collaboration with fellow Sustainability Ambassador 
Rhea Krishnan and the Office of Energy and Sustainability, energy data was carefully recorded 
and analyzed through the EnergyCAP software. Sustainable initiatives were also made available 
to off-campus students. Incentivizing the friendly competition was a set of small prizes for all 
winning students; additionally, the residential hall with the greatest energy reduction will have 
a tree planted near it with a plaque commemorating their success. Overall, this competition 
yields a varied perspective on CWRU student energy use and its implications. 
 
 
  



SESSION 13: CIVIL/MANUFACTURING ENG II 
 
 
90  Water Distribution and Quality Management in Cleveland, Ohio  
       Nicholas McFarren, Trey Moodry, Trevor Neece, Matthew Shehada 
       Cleveland State University 

    Advisor(s):  Shawn Ryan 
      
     Today, people are using more water than ever before due to rapidly increasing population 
and demand in urban areas. Although population changes are predictable, it is much harder to 
predict the optimal amount of water that will need to be distributed. Because of this, it is 
important to understand exactly how efficient and sustainable a public water system is. In this 
project, we will be looking into the current state of the water distribution network of Cleveland, 
OH. By utilizing agent-based modeling, we are able to put together a timeframe projection for 
when Cleveland could experience a true water shortage. We hope the models we have 
developed will be able to be used in future studies into the integrity of the greater Cleveland 
area’s water supply and possibly highlight potential actions that can be taken today to delay 
any potential shortage in the near future. 
 
 
 
91  Crash Severity Reduction with Roundabouts Versus the Conventional 
Intersection  
       Christianna Brewer, Patrick Osen, Karl Tallos, Christian Warner 
       Cleveland State University 

    Advisor(s):  Jacqueline Jenkins 
      
     Anytime two or more streams of vehicular traffic intersect, there is the possibility of a crash 
at any of the conflict points. Roundabouts have been introduced as a possible solution to 
change the type of conflict and thus minimize the severity of crashes. This project seeks to 
explore this claim by researching the severity of vehicle crashes at roundabouts as compared to 
conventional intersections. To do this, delta-V and kinetic energy models were combined to 
explore the possibility of fatal crashes on a dynamic scale. In addition, published fatality rates 
were compared between the two types of intersections. The results show that dynamically and 
statistically roundabouts greatly decrease fatality rates when compared to conventional 
intersections. Thus, roundabouts may be a solution to fatality crash problems at conventional 
intersections. 
 
 
 
 
 



92  Earthquake Resistant Materials and Structures  
        Connor Buccieri, Baylee Lower 
        Cleveland State University 

    Advisor(s):  Susan Carver 
      
     Abstract: Earthquakes are some of the biggest threats to people’s day to day lives in certain 
parts of the world (California, Hawaii, The Pacific Islands) that have yet to be fully solved. While 
America has a handle on the problem, third world countries like Haiti are devastated whenever 
an earthquake strikes. The purpose of this project is to find what causes earthquakes, the best 
materials that engineers currently apply, and the best structural integrity to use to ensure that 
buildings and infrastructure do not crumble and fall whenever an earthquake strikes. By 
analyzing the movement of tectonic plates and the level of damage between areas that have 
resistance to earthquakes and those that do not, we hope to find what material is best and 
what infrastructure planning all earthquake plagued areas should adopt. 
 
 
93  Strength of Various Construction Materials  
        Cameron Flack, Ted Chait, Lauren Valentine, Olivia Sutter 
        Cleveland State University 

    Advisor(s): Christopher R  Huhnke 
      
     In this poster, we will display the tensile strength property of different construction 
materials. We will explain why they have the properties that they do. The poster will examine 
the differences between the properties with charts and such. These differences in properties 
will be compared and contrasted. We are going to choose 3 materials to test inside the 
WH421's tensile tester. Those three materials will be concrete, wood, and clay brick. A tensile 
tester machine tests the compression and tensile strength of materials. 
 
94  Hydraulic Design of Industrial Building  
        Jacob Crawford 
        Youngstown State University 

    Advisor(s):  Suresh Sharma 
      
     A proposed industrial building is located in North Jackson, Ohio. A complete design of all the 
hydraulic component swill be completed, including design of the water supply system, roof 
drainage system, parking lot catch basins, and retention basins. The water supply components 
contain design of the public waters supply to the building as well as the fire demand for fire 
hydrants. The roof drainage system contains aspects such as the number of drains and sizing of 
pipes in the drainage system. The parking lot catch basins fall under the storm sewer design and 
will be composed of grate inlets in the parking lot as well as curb utters along the road that the 
building is located on. Lastly, the retention basins will be designed to hold enough flow of water 
that allows a release to the land at the same rate of pre-developed site conditions. 
 



 
95  The Implementation of Lean Manufacturing Theory in Pharmaceuticals  
        Maryann Veyon, Mira Hunt, Jack Williams 
        Case Western Reserve University 

    Advisor(s): Mark Metzger 
      
     The pharmaceutical industry is full of opportunities for implementing lean manufacturing 
theory. As medicines are developed and produced, the need to keep them affordable 
throughout the whole cycle is more present than ever. Production costs amount up to fifty 
percent of pharmaceutical costs, and the application of lean theories prove promising to save 
costs and help grow the skill of operators. If given the proper level of commitment, level of 
knowledge, and motivation a factory can successfully implement a wide variety of lean 
techniques. These techniques include those such as 5S, Kanban, value stream, and visual 
management. Considerable thought will have to be given, however, to the limitations that the 
unique nature of pharmaceuticals presents. 
 
 



SESSION 14: HEALTH SCIENCES I 
 
96  Project HOPE  
       Hunter Flati, Dustin Moffett, Julianna Sandine, Emily Vo 
       Youngstown State University 

    Advisor(s):  Beck, Kathleen LaMarco 
      
     The Health and Opioid-Abuse Prevention Education, or HOPE, curriculum was developed for 
schools to present to students in grades K-12 in the form of lesson plans, worksheets, 
assessments, materials and resources, and ways to reach out for help. Our null hypothesis was 
that the pre-test administered before the curriculum and the post-test administered after the 
curriculum would show no change in knowledge. We chose a Random Sample of 9 classes from 
kindergarten homerooms, 16 classes from first-grade homerooms, 16 classes from second-
grade homerooms, 16 classes from third-grade homerooms, 14 classes from fourth-grade 
homerooms, and 14 classes from fifth-grade homerooms; one of which being special education, 
to conduct our research. This data allows us to determine the effectiveness of implementing 
Project HOPE into other schools. 
 
 
97  VR Program To Improve Social Skills of Children With ASD.  
        Terrelle Tettey, Thomas Moore 
        Kent State University 

    Advisor(s): Qiang Guan 
      
     We are developing a web-based virtual reality environment with unlimited opportunities for 
a child with ASD to practice communication and social skills with an avatar in a wide variety of 
increasingly sophisticated scenarios that the child would face in real life. Interactions will be 
scripted or prompted at first and gradually become spontaneous. The avatar(s) can be the 
coach to explain and model communication and social skills and rules. Evaluation and feedback 
on the child's interaction will be automatically generated for the child and the caregiver or 
teacher to review. The system will also adapt to provide experiences that are consistent with 
the child's level of proficiency. If the child is non-verbal, interaction with the avatar(s) can be 
text-based only. Over a period of time, we would expect to see a learning curve in a verbal child 
with ASD. 
 
 
 
 
 
 
 



98  Integrating Interprofessional Education in Undergraduate Health Professions 
Curriculum  
       Kinsey Shepherd 
       Cleveland State University 

    Advisor(s): Joanna DeMarco, Manuella Crawley 
      
     Interprofessional collaboration among health care workers plays a vital role in providing 
efficient, patient-centered care. Fundamental to collaborative practice is interprofessional 
education (IPE) which is widely non-existent in undergraduate healthcare professions 
curriculum in the U.S. This study aims to assess the impact of IPE introduced at the 
undergraduate level for health professions students at Cleveland State University through 
student surveying that measured self-efficacy toward participating in collaborative practice 
before and after taking an IPE course. A paired sample t-test with a 95% confidence interval 
was used to compare pre- and post-IPE-course survey scores. The majority of survey questions 
for all students surveyed showed an improvement in scores from the pre- to post-IPE-course 
survey that was statistically significant based on the 0.05 significance level. 
 
 
99  Association between socioeconomic demographics and access to oral health 
care among US adults  
       Lucy Palladino 
       Cleveland State University 

    Advisor(s): Jaime Toman 
      
     The objective of this study was to examine an association between socioeconomic 
demographics and access to oral health care among adults in the United States. A self-
administered cross-sectional analysis of 284 adults ages 18 years and over was analyzed. 
Demographic and oral access data was determined based on responses of the participants. The 
American Dental Association recommends regular dental visits for preventative care to 
maximize oral health. The majority of participants in this study reported seeking regular 
preventative dental care, however, there was a positive association between participants who 
responded with a lower annual household income and not seeking regular preventative dental 
care. This study dives deeper into dental access by various demographics. Further research is 
needed to study the associations between socioeconomic characteristics and access to dental 
care. 
 
 
 
 
 
 
 



100  Dysbiosis Induced Ocular Hypertension and its Mitigation by Probiotic  
         Wintana Eyob 
         Case Western Reserve University 

    Advisor(s):  Suresh C. Tyagi and  Mahavir Singh 
      
     Gut microbiota, microorganisms residing within the gastrointestinal tract, regulates various 
aspects of the body. Dysbiosis is a bacterial imbalance within the gut leading to metabolic 
dysfunction such as homocysteine accumulation; a byproduct of methionine metabolism 
caused by the consumption of certain medications, food, and lifestyle. Dysbiosis can affect 
retinal microvasculature and neurotransmitters. The objective of this study is to evaluate the 
effectiveness of probiotics, Lactobacillus rhamnosus GG, in restoring the gut microbiota and 
reversing the deleterious effect on the retina. Four groups of wild type mice were tested for six 
weeks and probiotics were administered to the treatment group. Our study reveals that 
probiotic treatment can alleviate the harmful effects of dysbiosis. In each experiment, 
probiotics negated the effects of dysbiosis on the eye. 
 
 
101  COVID-19: The Correlation between Vaccination and Incidence Rates in 
Cuyahoga County, OH  
          Allison Rady 
          Cleveland State University 

    Advisor(s):  Manuella Crawley 
      
     COVID-19, a novel Coronavirus, emerged in February 2020 and was declared a pandemic in 
March of 2020, necessitating public health mandates to slow the virus’ spread while 
vaccinations were in development. In December of 2020, the Food and Drug Administration 
granted emergency authorization of Pfizer-BioNTech’s COVID-19 vaccine, the first of its kind, 
followed by Moderna’s COVID vaccine, and, in March of 2021, the Janssen vaccine. This study 
examines the correlation between incidence rates in Cuyahoga county and vaccine distribution. 
Statistics were obtained using the Cuyahoga County Board of Health’s COVID-19 dashboard and 
were processed using Minitab software. Vaccination rates and incidence rates were compared, 
and the results showed a negative correlation between the two variables, suggesting that 
higher vaccination rates correlate with lower incidence rates.  
 
 
102  Design for America - Cleveland Clinic Caring Canines Virtual Volunteering  
          Gloria Campos 
          Case Western Reserve University 

    Advisor(s): Jennifer Reinke, Julie Rish 
      
     Cleveland Clinic has struggled to retain volunteers as many roles have become virtual and 
often technologically intimidating. This issue led their volunteer coordinators to reach out to 
CWRU's Design for America for solutions. Our two solutions are 1) An infographic to provide 



tips & tricks for successful video calls, and 2) A volunteer newsletter to recruit new volunteers 
and update existing ones. My group has gathered information for and started development of 
the infographic. We have also started ideation and development of the newsletter. We will get 
feedback on our first drafts and revise accordingly before testing each with willing volunteers 
for further revision. The goal is to have final products to provide Cleveland Clinic at the end of 
the semester. Hopefully, our products can be adapted to future challenges to help facilitate 
transitions for volunteers, patients, and more. 
 
 
  



SESSION 15: HEALTH SCIENCES II 
 
 
103  Does introducing PCSK9 inhibitor early on increase longevity in patients 
suffering from familial hypercholesterolemia?  
          Kaitlyn Boellner, Laura Garvin, Sophia Frisone, Fatemah Abed 
          Cleveland State University 

    Advisor(s):  Allison Yasick 
      
     Familial hypercholesterolemia is a genetic disorder inherited recessively in families. This 
disorder causes high cholesterol levels in individuals due to a mutation in the gene that 
regulates cholesterol processing. The mutation on this gene affects the function of the PCSK9 
protein which plays a role in regulating blood cholesterol levels. Without treatment, FH leads to 
heart disease at a very young age in people who otherwise appear to be healthy. FH ultimately 
causes heart attack and death. There is a new class of drugs called PCSK9 inhibitors that help 
lower bad cholesterol levels (LDL). Evidence suggests this type of medication could lower the 
likelihood of heart attacks caused by FH. FH is an underdiagnosed disease that we wanted to 
bring attention to and research more effective treatments. We gathered our evidence from 
literature research of recent studies of FH treatments. 
 
 
104  Effects of Childhood Traumatic Life Events on Children’s Language and 
Literacy Development  
          Morgan Klenk 
          Cleveland State University 

    Advisor(s): Monica Gordon-Pershey 
      
     Experiencing traumatic events can have a profound impact on children’s development. This 
poster discusses the traumatic impact of three childhood experiences: domestic violence, 
poverty, and war. These traumatic experiences can interfere with children’s development of 
cognition, language, and literacy, causing delays in attaining skills and, in many cases, 
necessitating the interventions of speech-language pathologists (SLP) to promote growth. It is 
important for SLPs to understand how trauma also affects children’s development of emotional 
and behavioral self-regulation so they can provide effective interventions. This review of the 
literature culminates in suggested strategies for SLPs to use to help children manage the effects 
of traumatic experiences and improve their growth in cognition, language, and literacy. The 
impact of COVID-19 is also mentioned in this review. 
 
 
 
 
 



104  The Impact of Blue Light on Student Development  
          Mikayla Thompson, Jacob Snell & Emily Ellway 
          Cleveland State University 

    Advisor(s):  Anne O'Connor 
      
     While living amid a time of online learning, the effects of blue light on developing brains (of 
college students) may be more important than ever before, due to excessive virtual learning 
environments. Based on expository research performed by many scientists, this study focuses 
on summarizing research, with the assistance of  Anne O’Connor. The data collection was 
performed between the Fall 2020 to Spring 2021 semesters. Sources include research from 
2015 to present. Research includes studies performed by other college students, professors, 
and scientists. It was hypothesized that there is a growing negative impact on development of 
students who are exposed to blue light for long periods of time. With a fairly high confidence 
level, these findings show that prolonged exposure to blue light has substantial effects on the 
development of college students. 
 
 
106  Multiple Exposures to General Anesthesia can Negatively Impact Cognitive 
Development in Young Children  
          Asmaa Rahmy, Lauren Lee, Samantha DeSimio 
          Cleveland State University 

    Advisor(s):  Anthony J. Berdis 
      
     Anesthesia is used during many different medical procedures in patients across different age 
groups. Even with the wide range of use, the long-term side effects of anesthesia are still 
unknown. This is a concern when it comes to use on young children. Several published articles 
have demonstrated a correlation between exposures in young children and learning, 
behavioral, and speech/language disorders. A common theme emerges from these studies in 
which multiple exposures can increase the chances of developing one or more of these 
disorders. There also is some evidence indicating that changes in brain structure can also occur 
due to multiple exposures. Overall, the results suggest that the currently used anesthesia 
practices can cause long-term issues for the patient. It is clear that more research must be done 
to determine why this happens and what should be changed to prevent it. 
 
 
107  Music Therapy as it Relates to Stuttering Disorders in Children  
          Kylie Armstead, Molly Daniels, Katherine Eberhart, Marissa McIntosh 
         Cleveland State University 

    Advisor(s): Carol Spears 
      
     As exploratory research we reviewed the effects of music therapy in relation to children with 
stuttering disorders. The focus of our efforts was to see if music therapy was more effective 
than not for children with stuttering disorders. We found that while music therapy tends to 



have a positive effect on children with stuttering disorders, it cannot be cohesively confirmed 
as an effective treatment, as it is dependent on the individual. While these findings can 
influence treatment choices in the field, future research would be able to further solidify the 
positive effects of music therapy. 
 
 
108  Is This Causing My Migranes?  
          Nader Nilforoushan, Frances Toth 
          Cleveland State University 

    Advisor(s):  Anne Su 
      
     Much research has been done in the area of dental amalgam. It is believed by The ADA that 
dental amalgam is safe to use. Although they continue to allow the use of amalgam, many 
dentist are seeing their patients come back to them with side effects such as migraines. These 
migraines that patients develop may be linked to mercury in dental amalgam. Mercury is the 
main substance used in dental amalgam. Literature research was done to determine that these 
fillings do leach mercury in various amounts. This poster explores the negative side effects of 
dental amalgam and the various ways that exposure may be reduced. 
 
 
109  The Effect of Emergency Medical Services implementing Mobile Stroke 
Units on Stroke Response Time  
          Gracyn McQueary 
          Cleveland State University 

    Advisor(s): Ulrich Zurcher 
      
Strokes are among the leading causes of death in America, claiming the lives of 150,000 a year 
(CDC, 2021). The largest factor affecting outcomes of stroke patients is delay in care. One study 
found that the average time from onset of symptoms to emergency room presentation was 15 
hours, which falls outside of the timeframe that tPA can be administered, which increases a 
patient’s likelihood of having a favorable outcome (AHA/ASA, 2015; Le et al., 2020). The 
Cleveland Clinic Foundation implemented the use of the Mobile Stroke Unit in 2014. A study 
concluded that the patients in the Mobile Stroke Unit group had significantly shorter overall 
symptom-onset to treatment times than those in the control group (Williams, 2016). 
Implementation of Mobile Stroke Units like that of the Cleveland Clinic Foundation will reduce 
the number of lives lost each year due to ischemic and thrombotic strokes. 
 
 
  



SESSION 16: HEALTH SCIENCES III 
 
 
110  The Role of the Microbiota-Gut-Brain Axis and Antibiotics in ALS and 
Neurodegenerative Diseases  
          Hayden Jaworski 
          Cleveland State University 

    Advisor(s): Mark Obrenovich 
      
     The human gut hosts a wide and diverse ecosystem of microorganisms termed the 
microbiota, which line the walls of the digestive tract and colon where they co-metabolize 
digestible and indigestible food to contribute a plethora of biochemical compounds with 
diverse biological functions. The influence gut microbes have on neurological processes is 
largely yet unexplored. However, recent data regarding the so-called leaky gut, leaky brain 
syndrome suggests a potential link between the gut microbiota, inflammation and host co-
metabolism that may affect neuropathology both locally and distally from sites where 
microorganisms are found. The focus of this manuscript is to draw connection between the 
microbiota-gut-brain (MGB) axis, antibiotics and the use of "BUGS AS DRUGS" for 
neurodegenerative diseases, their treatment, diagnoses and management. 
 
 
111  Medical Education at Western Reserve Hospital  
          Olivia Adams 
          Cleveland State University 

    Advisor(s): Ronda Chaya 
      
     During the transition from medical school to residency a lot of new information is shared on 
the inner workings of the hospital. The new residents are responsible for learning the proper 
way to chart both on paper records and electronic charts. Western Reserve Hospital has an 
analysis t that is team responsible for updating the curriculum for new residents. My 
responsibilities for my service project involved communicating with the analysis team and 
improving the teaching aides from previous years. This included updating the rules for 
documentation and answering frequently asked questions. I made the general presentation 
given to the residents more interesting and filled with up-to-date information. 
 
 
 
 
 
 
 
 



112  Factors Contributing to the Stroke Belt in the United States  
          Adwoa Odoom 
          Cleveland State University 

    Advisor(s): Dr Violet Cox 
      
     In the United States, the prevalence of strokes has been linked to many different factors 
such as socioeconomic status, ethnicity, gender, etc. Studies have shown that the Stroke Belt 
has been in existence since the 1940s, demonstrating an early link between the high risk for 
strokes and the location in which these strokes are found. Due to the fact that the location of 
the Stroke Belt is found mostly in the southeastern United States, the education and income 
levels have been found to be lower than other regions around the country. By conducting 
expository research with articles that explain factors that contribute to the development of the 
Stroke Belt, we will be able to determine which aspects are the most important to the 
formation of the Belt and other ways to possibly reduce high stroke risks by way of exercising, 
healthy eating, and others. 
 
 
113  Health Literacy  
          Mackenzie Lewis, Jason Ngo, Caitylnn Shaffer, Prabhleen Multani 
          Youngstown State University 

    Advisor(s):  Brine 
      
     The motivation behind the literature review was to examine the effectiveness of 
communication between patients and physicians. To also explore ways that physicians and 
patients can communicate more efficiently. This literature review suggests a need for different 
communication strategies between patients and physicians. This study is comprised of case 
study reviews. 
 
 
114  Can a plant-based diet help in the management and potential reversal of 
type 2 diabetes?  
         Anelise Seicean, Mira Vanderlinden 
         Cleveland State University 

    Advisor(s):  Sonya M Charles 
      
     The growing rate of obesity within the United States has contributed to the rise of type 2 
diabetes. The dominant explanation for this trend is the increased consumption of dietary 
saturated fat and cholesterol found within the Standard American Diet. Previous research has 
primarily relied on the notion that carbohydrates cause diabetes. However, in other parts of the 
world where traditional diets are primarily centered on carbohydrates (rice, potatoes, and 
corn), such countries have never experienced the obesity epidemic or prevalence of type 2 
diabetes that we see in the West today. Contrary to what has often been assumed, the rise of 
type 2 diabetes, can be greatly attributed to poor dietary habits. Our findings indicate that type 



2 diabetes can be largely prevented and even reversed in some cases, when a low-fat, plant-
based diet is followed consistently. 
 
 
115  Are Aphasia Studies Providing Correct Representation of all Demographics?  
          Elizabeth T. Smith 
          Cleveland State University 

    Advisor(s): Emily St. Julian 
      
     The goal of this research was to find studies and compare the demographics of those 
participants to the demographics that suffer from stokes and aphasia. Out of five studies found, 
only three provided demographics on the participants in the study and out of those three, two 
were only educational demographics. With the demographics provided, it was found that the 
main participants were white (mostly elder) males and females while there are other minorities 
suffering as well. Strokes mostly occur in the southeastern part of the United States according 
to the Centers for Disease Control (2020) and according to Ellis, C., Hardy, et al., Black/African 
Americans have the highest rates of stroke (2018). Aphasia studies need to reach all 
populations being affected in order to properly provide the best care to all patients. 
 
 
116  How Are Women Treated Differently in the Emergency Room?  
          Alexia Hamm, Layali Hasanain, Jessica Garvis, Sierra Amantangelo 
          Cleveland State University 

    Advisor(s):  Adrian Rutt 
      
     When visiting the Emergency Room, women often report that they feel they would be 
treated differently if they were a man. This can cause issues when women are trying to get 
treatment for medical problems they may be experiencing. Through literature review, we 
explore the differences in treatment that men and women visiting the Emergency Room face. 
We also explore and discuss the reasons why this may happen, in an attempt to fix this issue. 
This poster aims to discuss this issue in order to bring light to a problem that has arisen in 
society. 
 
 
  



SESSION 17: BIOLOGY  
 
 
117  Gypsum Soils: Unique and Globally Distributed, but Understudied  
          Alyssa Rice,  Kal Tuominen, Zachary Litwinowicz,  Rebecca E. Drenovsky 
          John Carroll University 

    Advisor(s):  Rebecca E. Drenovsky 
      
     Gypsum soils are unique and globally distributed. Due to their high sulfur concentration, 
plants require unique adaptations to survive on them. We hypothesize plants in the mustard 
family use sulfur-rich glucosinolates as a sulfur sink to support gypsum tolerance. We compared 
soil chemistry from locations supporting mustard species differing in gypsum tolerance, 
N.linearifolia, L.alyssoides, and N.camporum. We then tested seed germination in response to 
soil gypsum availability. Gypsum soils had higher calcium and sulfur and lower pH than non-
gypsum soils. N.linearifolia, a gypsum-loving plant, germinated more slowly than other taxa 
across all soils. Average days to germination was not related to soil type. Future work will 
document relationships between soil chemistry, plant gypsum tolerance, and glucosinolate 
accumulation. 
 
 
118  Genomic characterization of glioblastoma tumors in AYA and adult patient 
populations  
          Cierra Spriggs, Caroline Theile 
          Case Western Reserve University 

    Advisor(s): Nicole Crown 
      
     Previous research has sought to understand the biological differences between pediatric 
(<14 years old) and adult (>40 y/o) cancers, but little has been done to analyze the differences 
between adolescent and young adult (AYA, 15-39 y/o) and adult tumors. This present research 
seeks to elucidate trends within the molecular profiles of glioblastoma tumors in AYA and 
adults. Data from the Genomic Data Commons was used to compare the top genes implicated 
in these age groups, the frequency of simple somatic mutations (SSMs) and copy number 
variants (CNVs) in these genes, and the mutation types and their impact. Noteworthy findings 
included that SSMs in TP53 and ATRX occurred significantly more frequently in AYA than adult 
populations, whereas EGFR CNV gains occurred more frequently in adults than AYA patients. 
These findings can be used to develop more targeted treatments for cancer patients. 
 
 
 
 
 



119  Exploring Role of Canidae Family Range Sizes and Diet in Species Invasivity 
using Phylogenetic Analysis  
          Natalia Pokaleva 
          Case Western Reserve University 

    Advisor(s): Jean Burns 
      
     Species of the Canidae family are spread out across the globe. Some species, such as Vulpes 
vulpes, also known as the red fox, have been labeled as invasive in certain areas, while other 
species are labeled as "Threatened" on the IUCN Red List. This project seeks to determine if 
there is a phylogenetic signal for species range and diet among Canidae, and how that has 
contributed to the global spread of species in this family and their perceived invasive capacities. 
 
 
120  Investigation of muscle fiber architecture in burrowing desert rodents 
through the use of DICE-CT methods  
          Lydia Johnson, Branson Brownfield, Claire Wycoff, Amelia Sprague 
          Youngstown State University 

    Advisor(s): Michael Butcher 
      
     Pocket gophers, pocket mice, and kangaroo rats all dig burrow systems underground in 
similar desert ecosystems, yet only pocket gophers demonstrate musculoskeletal digging 
modifications that are typical for mammals. Using DICE-CT methods, fixed specimens of each 
animal will be incubated in an iodine buffer and the limb musculature will be imaged with CT 
technology. From scans, muscle architectural properties, such as muscle fiber length and 
volume, will be measured digitally to estimate force, torque, and power capacity in each 
species. It is hypothesized that variations in muscle structure are related to digging 
performance in the pocket mice and kangaroo rats, which lack the typical musculoskeletal 
modifications of other digging mammals. The images of each specimen will be analyzed and 
digitally measured using Amira/Avizo software and compared to measurements from 
dissection. 
 
 
121  Using Ketotifen as a Novel Therapy for Idiopathic Pulmonary Fibrosis  
          Alyssia Broncano, Arlo Petitjean 
          Case Western Reserve University 

    Advisor(s):  Amar Desai 
      
     Idiopathic pulmonary fibrosis (IPF) is an irreversible disease that causes scarring within lung 
tissue. There is no cure for IPF, and current treatments only provide survival extension for a 
decade. Thus, there is a crucial need for novel therapies to improve patient outcomes. This 
ongoing project will build upon recent literature describing a role for mast cells in disease 
pathogenesis by testing the efficacy of a mast cell inhibitor (Ketotifen) on the disease 
progression of a mouse model bleomycin-induced IPF. We will measure global and local 



inflammation, characterize the extent of fibrosis within lungs, elucidate signaling pathways, and 
quantify respiratory mechanics. We hypothesize that mice receiving Ketotifen twice daily will 
display improved disease characteristics, which will justify further studies of this therapy in the 
treatment of fibrosis. 
 
 
122  Verifying the ZRF-1 antibody through Western blot  
          Ingrid Owusu 
          The University of Akron 

    Advisor(s): Carrie Buo 
      
     Astrocytes are glial cells responsible for the transport of solutes from the bloodstream to the 
tissues of the brain and regulating/maintain neuron synapses. Studies show there is a 
correlation between the number of astrocytes and amount of leptin hormone present. It is 
known that leptin in mammalian cells has an impact on the production of astrocytes, but little is 
known about its affects in teleosts (bony fish). In this experiment, brain tissue of adult wildtype 
zebrafish (Danio rerio), obtained from RMS aquacultures, was used to verify ZRF-1, an anti-
GFAP antibody specific to zebrafish. The obtained results will allow us to test astrocyte 
production in zebrafish brain in correlation with leptin production. This correlates with the 
ability to retain and create long term memory. 
 
 
123  Microhabitat and microclimate preferences in Eastern Redback 
Salamanders (Plethodon cinereus) and issues of conservation  
         Hans Bogenrief 
         Cleveland State University 

    Advisor(s):  B. Michael Walton, Sophie R. Warner, and Elijah L. Williams 
      
     The Eastern Redback Salamander (Plethodon cinereus) is the one of the most abundant 
terrestrial predators in North America. The species plays a crucial role in the function and 
decomposition of organic matter in forest ecosystems. With a changing climate, however, little 
is understood in how ecosystem functions of forests of the Eastern United States could be 
affected. Here, the results presented are of a field experiment evaluating the microclimate and 
microhabitat preferences of P. cinereus and other species of a beech-maple forest floor 
community. Painted ceramic tiles with differential absorbance of solar radiation, in turn having 
variation in temperature under the tiles, were utilized. The results show that the preferred 
surface microclimate of P. cinereus will be greatly reduced due to rising temperatures and 
other predators encroaching on their preferred microhabitats. 
 
 
 
 



124  Soil Salinity in Wetlands: How Much Road Salt Do Stormwater Wetlands 
Retain?  
        Daiyanera Kelsey, Lauren Kinsman-Costello, Marie Stofan, Noel Miavez 
        Kent State University 

    Advisor(s):  Kinsman-Costello 
      
     During the winter, roads are treated with salt (NaCl) to prevent dangerous accidents 
resulting from precipitation and cold temperatures. However, road salt contributes to increased 
salt concentrations in freshwater ecosystems which can harm plants and animals that are 
adapted to live in freshwater. Preliminary work in the Kinsman-Costello lab has shown evidence 
that wetlands can remove salt from water and reduce transport of harmful concentrations of 
salt, but the fate of salt entering urban wetlands is unknown. We hypothesize that salt is stored 
in wetland soils. Preliminary results suggest an overall decrease in salt concentrations. 
Comparison of rain gauge data and connectivity data suggest that rain combined with snow 
melt and road salt, contributed to an increase in salt concentrations. Soil sampling and analysis 
of salt anion and cation concentrations is ongoing. 
 
 
  



SESSION 18: BIOLOGY/CHEMISTRY 
 
125  Harmful Algal Blooms  
          Semra Dervisevic, Anna Farrington, Faten Mansour, Isabella Smith 
          Cleveland State University 

    Advisor(s):  Julie Wolin 
      
     Harmful algal blooms (HAB) are becoming more prominent in ecosystems and cause 
detrimental affects on a community. To get a better understanding of these effects, we 
researched the origins, the effect it has on polluting our water resources, the role climate 
change plays, and how we can predict when/where they will come. The methods the team used 
were collecting research from reliable organizations such as the EPA website and the Great 
Lakes website. Increasing fertilizer use along with an increase in severe storms due to climate 
change contributes to runoff that feeds into ecosystems and causes HABs. Regulating and 
maintaining farm and land use to prevent extreme runoff will aid in decreasing the amount of 
HABs that arise. Stricter laws and more education towards getting the information out about 
HABs would benefit our ecosystems and communities health. 
 
 
126  Role of Androgen Receptor in Prostate Cancer  
          Nicholas Gehrke 
          Cleveland State University 

    Advisor(s): Girish Shukla 
      
     Prostate cancer is the second most common form of cancer among men in the United States. 
The development of the prostate is controlled by the androgen hormones Testosterone and 
Dihydrotestosterone (DHT). Prostate cancer has long been shown to be caused by over 
stimulation of the androgen receptor (AR). This receptor causes a signaling cascade that results 
in cell division and growth. Initially, prostate cancer is androgen dependent meaning that the 
AR is being over stimulated, but it still relies on Testosterone and DHT to activate it. Due to this, 
the standard treatment involves limiting androgens in the body. However, this treatment is only 
effective temporarily. Eventually, AR mutates to become activated without androgens. Current 
research involves the use of miRNA’s to inhibit AR post transcriptionally in both the androgen 
dependent and independent stages of prostate cancer. 
 
 
127  The Use of Stem Cells to Deliver Anticancer Substances  
          Maksym Dankovskyy, Lauren Smith, Alyna Cascone, Mckenna Greene 
          Cleveland State University 

    Advisor(s): Barbara Modney 
      
     Of all diagnosed brain cancers, 50% are glioblastoma. This very aggressive brain cancer 
leaves many patients with a life expectancy of less than one year, and only about 5% of patients 



survive five years post diagnosis. There are many challenges to treating brain cancer leaving 
very few viable options for medical care. Recent studies have focused on stem cells' ability to 
deliver anticancer agents to gliomas. Results of these studies indicate that genetically modified 
stem cells are a potentially compelling advancement in glioma treatment due to their migratory 
capacity and selective ability to kill tumor cells. 
 
 
128  Activation of 7SK snRNP complex through P-TEFb for latent HIV  
          David Gueye 
          Case Western Reserve University 

    Advisor(s): Uri Mbonye 
      
     The overarching goal of this project is to use biological pathways to activate P-TEFb and 
determine the role it plays in the reactivation of latent HIV in CD4+ T cells. Finding where latent 
HIV resides in T cells through these pathways will allow for improvement in the development of 
latency-reversing agents (LRAs). The objectives to allow for the development of these LRAs are 
post-transcriptional modifications, and T cell signaling mechanisms to regulate the 
ribonucleoprotein complex 7SK snRNP. To fully understand the T cell receptor pathways, 
inhibitor-based studies will be used which promote the activation of P-TEFb. Combined 
Immunofluorescence will be utilized to monitor the kinetics and subcellular locations of 
activated P-TEFb. Due to COVID restrictions, the project focused on literature reviews on HIV 
and even interspersed into the realm of COVID. 
 
 
129  Environmental and Hereditary Impacts on Alzheimer's Susceptibility  
          Noorhuda Al-Kolak, Mena Pobega, Madison Walker, Mikayla Wiemels 
          Cleveland State University 

    Advisor(s): G. Valentin Borner 
      
     The matter of the influence the human genome and the environment has on Alzheimer's 
susceptibility is interesting and relevant. To draw attention to this subject, the focus of this 
project is to conduct an analysis of how the expression of certain genes as well as 
environmental factors contribute to Alzheimer’s susceptibility. While many genes are said to 
have an influence on Alzheimer’s susceptibility, this project focuses on the APOLE and KDM6A 
genes. Environmentally, this project evaluates the impact factors such as drugs, mental health 
and region have on Alzheimer’s susceptibility. To aid in our research process, G. Valenetin 
Boerner was designated as our facility advisor. Although the mysteries of Alzheimer’s are still 
being uncovered today, the goal of this project is to highlight the pieces of the puzzle that are 
already being put together. 
 
 
 
 



130  Evapotranspiration in Hubbard Brook Environmental Forest  
          Clarissa Parker 
          Case Western Reserve University 

    Advisor(s): Mark Green 
      
     Through analysis of recent publications, past forest history, and data from models, the 
question of why some watersheds in the Hubbard Brook Environmental Forest (New 
Hampshire) have different rates of evapotranspiration will be explored. 
 
 
131  The History of Carbon Allotropes  
         Bradley Walker, Kelsey Shearer, Nathan Osborne 
         Case Western Reserve University 

    Advisor(s):  Drew Meyer 
      
     Over 95% of all known chemical compounds contain carbon within them in some form or 
another. Every known living system that can fall under the term 'life' contains carbon. In this 
literature review, we will be reviewing the history of the different allotropes of carbon that 
have been discovered and the abundance of their applications in the real world. 
 
 
132  Applications of Hydrophobic Metal-Organic Frameworks  
          Dale McGoogan, Kaylee Ray, Dane Abraham 
          Youngstown State University 

    Advisor(s):  Douglas Genna 
      
     Numerous metal-organic frameworks (MOFs) have been developed to have a wide variety of 
potential applications, however, in the presence of water, the instability of MOFs limits their 
performance. This issue can be overcome by the development of stable, hydrophobic metal-
organic frameworks. These hydrophobic MOFs have a low affinity for water, which makes them 
significantly more promising for diverse applications, some of which include: separating oil spills 
from water, humid CO2 capture, and the separation of mixtures of naphtha/water, 
gasoline/water, and diesel/water. 
 
 
  



SESSION 19: CHEM/BIOCHEM 
 
 
133  The Effect of Gender and Amplitude of Muscle Vibrations on the Pinocchio 
Illusion  
          Amy Morris 
          John Carroll University 

    Advisor(s):  Abdul Imam 
      
     Differences produced by gender and varying amplitudes of muscle vibrations on the biceps 
tendon producing the Pinocchio Illusion were investigated. Data were collected on the 
perceived strength of the illusion, the latency in which it was felt, and how far out the individual 
felt their nose grow. A NOVAFON Pro muscle vibration device was used on 45 participants; 14 
of each gender experienced the illusion. Men were less likely to experience the Pinocchio 
Illusion, but if they did, they experienced it sooner than women. Women reported greater 
perceived nose growth compared to men. Additionally, greater amplitudes created a greater 
perceived illusion and nose growth. The amplitude differences could be explained based on the 
amount of muscle fibers stimulated. A possible explanation for the gender differences may be 
neuroanatomical variations; however, more research is needed. 
 
 
134  Cell Proliferation Studies of Myogenic C2C12 Cell Cultures  
          Madison Barton, Balakrishna Srivatsa Brahmandam, Melody Castner,  
          Harmeet Kaur, Dominic Schroeder 
          Youngstown State University 

    Advisor(s):  Gary Walker 
      
     Rate of cell proliferation helps determine percentage of cells that grow as one layer on the 
surface of culture plates at any point in time. It acts as a guide as to when cells must be moved 
to ensure continuous growth. Each cell line has a unique proliferation rate. 
The purpose of this project is to determine the rate of proliferation in myogenic stem cells, 
C2C12 cells, and the time to reach confluence. Myogenic stem cells were grown and cultivated 
in six well plates with a defined complete medium. Using the Cytation® cell imaging system, 
daily micrographic images were taken in three spots of each well to provide a holistic view of 
how long the cells took to reach confluence and the number of cells that grew in each well. 
The results display the rate of confluence of myogenic stem cells, the time it takes to reach 
confluence, and the number of cells that grow in that time. 
 
 
 
 



135  Differences in chemical defenses between the dorsal and ventral regions of 
the green and black poison frog, Dendrobates auratus  
          Nina Savastano 
          John Carroll University 

    Advisor(s): Ralph A. Saporito 
      
     Poison frogs use chemical defenses to protect themselves from predators. These alkaloid 
defenses are stored in poison glands throughout the skin. The goal of this study was to 
determine if there is a difference in the quantity of alkaloids between dorsal and ventral skin 
regions. Fifteen individual Dendrobates auratus were collected from Costa Rica, and a 6mm 
circular piece of skin was taken from the dorsal and ventral region of each frog. Alkaloids were 
isolated, identified, and quantified from these skin samples through acid-base fractionations 
and gas chromatography-mass spectrometry. This study found a significantly greater quantity 
of alkaloids on the dorsal surface, suggesting increased protection in this body region. These 
findings are consistent with body-raising behavior in D. auratus, which is an anti-predator 
strategy where frogs lift and expose their dorsum to predators. 
 
 
136  Preparation of Chitosan Composite Films with Antibacterial Properties  
          Cailey Tingler, Candis Booker, Daniella Hosack, and Korey Kihm 
          Youngstown State University 

    Advisor(s):  Nina V Stourman 
      
     Iodine is an antibacterial agent that does not cause microbial resistance. Application of 
iodine may be assisted by its incorporation within a membrane for slow release. Membranes 
made from biopolymer chitosan are safe and widely studied for practical applications. Three 
types of chitosan composite films were created and tested against E. coli and B. subtilis. Disks of 
chitosan-starch film did not inhibit bacterial growth. Films with iodine added to the mixture 
before drying had slight effect on bacterial growth. The greatest effect on both bacteria was 
caused when pre-made films were soaked in iodine solution and dried. Our research 
demonstrated there is potential to using chitosan composites in preventing bacterial growth. Of 
the chitosan composite mixtures tested, we found chitosan films with embedded cloth and 
soaked in iodine worked the best against both B. subtilis and E. coli. 
 
 
137  Oxygen levels in solution and its effect on free radical damage to proteins  
          Amber Deming 
          Youngstown State University 

    Advisor(s): Michael Serra 
      
     Hen egg white lysozyme is exposed to metal catalyzed oxidation (MCO) using copper and 
hydrogen peroxide to produce reactive oxygen species (ROS), specifically the hydroxyl radical. 
In this experiment, five samples will be tested and analyzed: Lysozyme oxidized using an 



aqueous solution, saturated with O2 at room temperature, a sample degassed using a vacuum, 
and three samples that have been degassed by bubbling nitrogen gas for varying time intervals. 
Tests were also performed on lysozyme without introducing it to radicals in order to serve as a 
control. Lysozyme was assayed with Micrococcus lysodeikticus to observe its activity after the 
oxidation experiment and compared to that of the activity of pure lysozyme. SDS-PAGE 
electrophoresis was also performed in order to observe if lysozyme polymerizes after being 
introduced to free radicals. 
 
 
138  Detecting the Presence of DMP and DEP in Baby Lotions  
          Haneen Karakra 
          Cleveland State University 

    Advisor(s): Anne O'Connor 
      
     Phthalates are multifunctional chemicals that are used in a variety of consumer products 
including cosmetics, personal care products, toys, food packaging, pharmaceuticals, etc. 
Common phthalates used in cosmetic products include dimethylphthalate (DMP), used in hair 
sprays and diethylphthalate (DEP), used as a solvent and fixative in fragrances. Public 
awareness to the potential hazard of chemicals used in everyday life has grown significantly 
over recent years as phthalates have been linked to reproduction issues, carcinogenic 
properties, and mimicking estrogen leading to damage of the liver, kidney, lungs, and even 
heart as a result of increased levels of LDL cholesterol. The goal of this study is to focus on 
detecting DMP and DEP in various brands of baby lotion claiming to be phthalate free. Analytes 
and samples were run using Gas Chromatography–Mass Spectrometry (GC-MS). 
 
 
139  Determination of Lead in Liquid Lipsticks by ICP-OE  
          Allyson Ball 
          Cleveland State University 

    Advisor(s): Kylin Emhoff, Mallorie Boron, Erin Thorpe,  Anne O’Connor 
      
     Lead is a metal that is carcinogenic. A carcinogenic means it has the potential to cause 
cancer. During the production of cosmetics, such as lipsticks, these cosmetics can be 
contaminated with metals. These metals are not actual ingredients in the cosmetics they get 
introduced during the production process. The research done compared the amount of Lead 
found in two different brands of liquid lipsticks. While conducting this experiment the 
Inductively Coupled Plasma – Optical Emission Spectroscopy, ICP-OES, was used to determine 
the intensity of the Lead in these samples. The colors of the samples between the two brands 
were kept consistent to stop variability. During these experiments it was found that some lead 
was found in small amounts that were above FDA standards for lead in cosmetics.  
 
 
 



140  The Effectiveness of Various Drinking Water Residuals for Phosphate 
Removal From Water  
          Carl LaRosa, Zoe Figinsky, Jessica Silvestri 
           Youngstown State University 

    Advisor(s): Felicia Armstrong 
      
     Phosphate water pollution is a concern in many Ohio regions. Sources of phosphate include 
agricultural, animal, and sewer runoff. When phosphate gets into waterways it can cause algal 
blooms which are detrimental to aquatic life. If the phosphate can be removed in tributaries 
before reaching major waterways, adverse effects can be prevented. Our goal is to identify 
readily available low-cost materials that are efficient phosphate removers. 
 
Drinking water residuals (DWR) form when coagulants composed of aluminum- or iron-based 
chemicals react with suspended solids during water treatment processes. The resulting 
residuals have the ability to bind with phosphate thereby removing phosphorus from runoff 
waters. Three DWR were evaluated using phosphate adsorption isotherms. DWR with high 
adsorption capability and high removal efficiencies can be further used for in-stream phosphate 
removal. 
 
 
  



 
SESSION 20: CHEM/BIOMED ENG 

 
141  Sustainability in the Fashion Industry  
          Angela Horvat, Thomas Gallagher, Christina Dang 
          Case Western Reserve University 
      
     The fashion industry is responsible for 10% of annual global carbon emissions, with a notable 
portion of this coming from leather production. With increasing awareness of animal rights and 
environmental protection, the fashion industry must reconsider the sources of their textiles to 
meet public desires. There has been an increase in the usage of plant-based leathers as an 
alternative to traditional leather. These plant-based leathers are created from pineapple leaf 
fibre, mycelium (mushrooms), cacti, and apples. Traditional leather production emissions are 
36.2 kg CO2 / kg finished leather while all the plant-based leather emissions are a fraction of 
this, showing there are more sustainable options for the fashion industry. 
 
 
142  Modulating the Mechanical Properties of pi-Conjugated Polymers With 
Hydrogen-Bonding Dopant Units  
         Cole Sexton, Anthony Romeo 
         Youngstown State University 

    Advisor(s): Christopher Arntsen 
      
     Conducting polymers are usually comprised of highly crystalline, pi-conjugated materials that 
show extensive pi-stacking. This architecture is essential to the function of the material as an 
electron conductor: electrons are able to move along the backbone of the chain as well as hop 
between chains. However, the crystalline nature of these systems means that they are 
mechanically stiff. Wearable electronics, as those in implanted medical devices, require both 
efficient conductivity as well as mechanical flexibility. It has been shown that flexibility and 
elasticity in pi-conjugated polymers can be increased with the inclusion of H-bonding dopant 
units without destroying the favorable electronic properties. We therefore use molecular 
dynamics to model pi-conjugated polymers with variable amounts of the dopant units, studying 
the effect on the mechanical properties of such systems. 
 
 
143  Catalytic Gasification of Polyethylene As An In-Situ Resource Utilization 
(ISRU) Alternative  
          Kristen Reyes 
          Cleveland State University 

    Advisor(s):  Jorge E. Gatica 
      



     Solid waste is a major issue. In space exploration, solid waste requires waste management 
alternatives that lead to in-situ resource utilization strategies. Gasification is a process that can 
be used to convert waste into a valuable fuel while preserving living environments in space 
exploration. In this research, mid-density polyethylene was used as the model substrate to 
study gasification. Gasification proceeds through a complex reaction mechanism consisting of 
four reactions that are a combination of in series and parallel. The use of 5 wt.% Ruthenium on 
Alumina catalyst allowed for the reaction to take place at temperatures below 350oC . Solid 
residuals and gas products were analyzed via gas chromatography (GC) and thermal 
characterization. Gas products showed a linear trend of increasing percent gasification with 
longer reaction times and higher temperatures. 
 
 
144  Helmet Impact Analysis  
          Elena Layton, Kyle Preusser, Nathanael Warren 
           Youngstown State University 

    Advisor(s):  Pedro Cortes, Charles Dwyer 
      
     In professional football a helmet-to-helmet impact can produce more than 1600 pounds of 
force. 1600 pounds of force is more than enough force to cause a concussion and or fracture to 
the skull. This project takes into consideration research already used to develop different 3-D 
printed latices that are made to absorb an impact. The latices are composed of materials 
provided by several different companies. The goal is to come up with a material that can 
provide a better cushion than the standard protection being used. After lining the helmet with 
an optimal makeup of three different latices the helmet was dropped from 10, 15, 20, 30, and 
40 centimeters. The tower apparatus used to drop the helmet took into consideration the NFL 
standard requirements of a helmet. The overall project concluded the optimal material for 
absorbing the most force. 
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     Thermophotovoltaic (TPV) systems are solid state heat engines that convert infrared 
radiation into electricity. TPVs have potential uses in many applications, including grid-scale 
energy storage, and waste heat recovery. Despite the relevance of TPVs, there is a lack of open-
access online tools for simulating TPV systems. To solve this problem, we developed Project 
TPV; an open access online platform for simulating and exploring TPVs. Project TPV facilitates 
an Explore-Report-Design (ERD) closed-loop design cycle. The Explore section displays modern 
data on TPV systems reported from various journal articles, allowing users to understand the 
performance of current TPV systems. The Report section allows researchers to report TPV data 



they retrieve from their own experiments to the TPV website. Finally, the Design section allows 
users to simulate TPV systems using numerical models. 
 
 
146  Elon Musk’s Neuralink and the Future of Mankind  
          Darshan Adhikari 
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     Elon Musk’s Neuralink is a big step towards the technology of next generation brain-machine 
interfaces for research and applicable use. Their device contains arrays of flexible electrode 
threads with up to 3072 electrodes per array, distributed across 96 threads, which are inserted 
into the brain. This interface has the applications of monitoring, control, and training of 
human’s psychophysiological states and cognitive abilities. It has the potential to be the future 
of mankind in curing many neural diseases, communication, keeping up with the rapid 
development of AI that are smarter than humans, and integrating the human brain with 
computers. 
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     For many years, innovation in the field of prosthesis has been focused on the enabling and 
assisting of individuals with physical disabilities; beginning with physical development, and only 
recently branching into electronic assistance. Expansion in this field, in particular, is important 
because every person, in their life, will experience some form of physical disability with age. 
Finding a way to manage and improve the quality of life of disabled individuals, such as in the 
US Defense Advanced Research Projects Agency (DARPA)’s case (Mischa), will improve, in some 
way, the lives of every person. To pinpoint these improvements, look no further than the 
integration of software with the prosthetic hardware. In recent years, a myriad of new 
technologies have been developed which can seamlessly mesh together the digital world with 
physical prosthetics. Myoelectric limbs are a fine example of this, powered by electrical sensors 
that forego cumbersome cables and mechanical parts. They detect electrical impulses provided 
by nerves in the remaining limb, and function solely using that detection. Myoelectric limbs 
allow disabled individuals to perform acts many people take for granted, such as unlocking a 
door with keys or taking cards out of a wallet (Mischa). Not only are these limbs beneficial to 
the development of relevant technologies, but they also benefit a large margin of the 
population. This includes veterans, individuals with birth defects, those with low-mobility 
diseases (such as Parkinson’s, muscular dystrophy, or advanced arthritis), and many others. 
Even the elderly benefit from innovation in prosthesis and bionics, so these prosthetics will be 



critical for improving our future, as well. Mischa. “Bionic Limbs.” Curious, Australian Academy 
of Science, 26 Sept. 2017, www.science.org.au/curious/people-medicine/bionic-limbs. 
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     Predictive cellular models can be used to study intestine diseases like cystic fibrosis and 
inflammatory bowel diseases. Induced pluripotent stem cells (iPSCs) can simulate the 
architecture and physiology of organs. To culture organoids at a microscale, we developed a 
36PillarPlate with 4 sidewalls and slits. On this plate, we created human intestine organoids 
(HIOs) encapsulated in Matrigel. iPSCs are differentiated into definitive endoderm and 
patterning of hindgut endoderm, similar to stages of development inside the intestine. 
Spheroids are embedded and passaged before harvesting of mature HIOs. Efficiency of each 
step is evaluated by immunostaining. HIOs cultured in 3D grew over 3 weeks in gut media and 
secreted hormones like ghrelin. We envision that the 36PillarPlate with HIOs can be used to 
establish paradigms for drug screening and personalized treatments for specific diseases. 
 


