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LCPS RSEF Categories 
 
Number  Category Name 
  100   Animal Sciences 
  200   Behavioral & Social Sciences 
  300/700  Biochemistry and Chemistry 
  400   Biomedical & Health Sciences 
  600/1600  Cellular & Molecular Biology and Microbiology 
  800   Computational Biology & Bioinformatics 
  900   Earth & Environmental Sciences 
1000/1900  Embedded Systems and Robotics & Intelligent Machines 
1100/1300  Energy: Sustainable Materials & Design and Environmental Engineering 
1200   Engineering Mechanics 
1400   Materials Science 
1500/1700  Mathematics and Physics & Astronomy 
1800   Plant Sciences 
2000   Systems Software 
2100   Translational Medical Science 
 
For detailed category descriptions visit the ISEF website at:  
https://student.societyforscience.org/intel-isef-categories-and-subcategories 
 
 
 
Project Numbering 
For exhibition, all projects are given a number. The first series of numbers indicates the category 
& project number. For example, project 1203T10 is the third project in Engineering Mechanics. 
The letters, T or X, in the project number indicate whether a project is a Team (T) project or an 
Individual (X) project. 
 
 

https://student.societyforscience.org/intel-isef-categories-and-subcategories


Last, First Name Project No. Project Title
Abeysekera, Arnika 201X12 Assessing the Impact of Increased Levels of Cortisol on Dream Recall

Aenugu, Navya 801T11 ElectroEG: A Novel Approach to Disorderly Electroencephalography (EEG) Sleep Signals 
for Blue Light Detection

Afzal, Fatima 1801T12 The Effect of Schistocerca gregaria Carcass Mass Supplementation in Soil on the Shoot 
Growth Rate of Thinopyrum intermedium

Afzal, Sarah 1801T12 The Effect of Schistocerca gregaria Carcass Mass Supplementation in Soil on the Shoot 
Growth Rate of Thinopyrum intermedium

Aggarwal, Nalin 2101T12 Depressed? Consider Taking Iodine

Ahmed, Vari 401X12 The Gut Microbiota and Drug Addiction

Ahmedjonova, Vazira 301T12 Exploring the Links Between Type 2 Diabetes Mellitus and Benign Paroxysmal 
Positional Vertigo

Alam, Syed 402X12 The Efficacy of Lipofectamine in Inhibition and Detection of Tumorigenic Cell Cultures 
via Dendritic Cells

Alba, Ashley 701T12 Determining the best pigment in purple shampoo to remove yellow/orange tones 
from hair.

Alfaro, Alina 403X11 Determining the Effect of Nanoplastics on Locomotion in Parkinson's and Wild Type 
Model Drosophila melanogaster

Al-Mashta, Abdullah 1601X12 The Infectious Pathogen Vibrio vulnificus Intensification Through Water Temperature 
and Salinity

Altarace, Sharon 202X12 The Correlation Between Plastic Surgery and the Rise of Social Media

Ambokar, Pranesh 1201T12 Vehicle to Autonomously Detect Speed Bumps

Amdekar, Advait 1206T12 Fully Autonomous Underwater Vehicle to Aid in Inspection of Pipelines and Gathering 
Environmental Data

Anand, Niket 404T12 Foliage plants and their effect on human psychological states

Ananda, Ananya 1401X12 Polymer degradation and its effects on the environment

Andberg, Caden 418T12 Project Necro Bee

Andronescu, Malina 1602T11 Inhibition of Alexandrium Monilatum by Minerals

Archuleta, Saydi 701T12 Determining the best pigment in purple shampoo to remove yellow/orange tones 
from hair.

Arora, Gazal 1802T12 The Effect of Homemade Fertilizers vs. Store Bought Fertilizers on Wisconsin Fast 
Plants

Assana, Ayal 420T12 The Negative Effects of Overfortification and Oversupplementation and Possible 
Solutions

Atmavilas, Sudarshan 1202T12 Thrust Response to RPM in Drone Blades with and without Dimples

Azam, Hassan 1402X11 Potential Alternatives to Commonly Used Fiberglass and Spray Polyurethane Foam 
Insulators

Badiee, Arad 802X12 Will the Use of New Social Distancing Technologies in Schools Contribute to a Reduced 
Spread of Covid-19?

Bahl, Kunal 1603X12 Testing the Gamma-Interaction Model's Effectiveness in Predicting the Growth Rates 
of Escherichia coli

Bajwa, Manal 101X12 Sleep Quantification in Type 2 Diabetes Due to a High Sucrose Diet and it's Importance 
for Restful Sleep
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Last, First Name Project No. Project Title
Balbuena, Nicholas 102X12 The Effect of Predator Reintroduction on the Environment

Ballurkar, Amrita 1901X12 Development of an Algorithm to Predict Swarming of the Desert Locust in East Africa

Banerjee, Avik 1203X12 Determining the Feasibility of a Cubesat ADR Mission

Barker, Brooke 901X12 The Correlation of Microfibers on Lumbricidae Casting Production and Edaphic Factors

Bathula, Atri 405X11 Covid19 Detection from Chest X-ray Images using Artificial Intelligence 

Bedewi, Maximilian 1803T12 Environmental Temperature and Water Temperature Effect on Plant Growth and Plant 
Mass

Belogay, Isabella 1301X12 The Comparison Between Gross Domestic Product and Percentage of Electronic Waste 
Recycled in Countries Worldwide

Bhansali, Rohan 2107T12 A Multi-Network Deep Learning Algorithm for Comprehensive Thoracic Radiograph 
Classification

Bhat, Greeshma 406X11 The Influence of Bacteria Genera in the Microbiome on the Development of Major 
Depressive Disorder and General Anxiety Disorder

Bhatnagar, Neal 1701X12  A Meta-Analysis on the W and Z Boson Decay Paths

Bhaumik, Pranshu 1204T12 Sound Mitigation in Open Environments Using Active Noise Cancellation

Boddu, Yashika 1101X12 The Efficiency of Type of Photosynthetic Organism on Electricity Production

Boina, Nihal 1501X11 Using Machine Learning to Predict Cosmological Structure Formation

Bolisetty, Ihita 2001X11 Pulse: A Transfer Learning Initialized Dual-DNN for Real-Time Atrial Fibrillation 
Detection from Noisy Cardiac Signals

Botlaguduru, Rishika 1205T12 The Effect of the Shape of Thigh Link on Distance (cm) Required to Pull

Bressert, Sophia 414T12 APP Gene

Brewster, Olivia 902T12 Predicting the Environmental Effects of Industrialization on the Arctic National Wildlife 
Refuge Using Polar Bears as an Environmental Indicator Species

Brun, Dajanara 702X12 Blue Wand on Acrylic Powder

Bruzzesi, Dominic 2102T12 Gelatin as a Hydrogel for Site Specific Drug Delivery

Bryant, Tamyre 407T12 How Enzymes in Pineapples Affects Tissue Decomposition

Buchipudi, Anshu Reddy 302T11 The Effect of Alcohol Consumption on Cancer Rates

Burke, Cameron 103X12 Hydraulic Fracturing Noise and Passerine Communication: Implications for Song 
Adjustment and Bird Displacement

Cammarota, Mia 902T12 Predicting the Environmental Effects of Industrialization on the Arctic National Wildlife 
Refuge Using Polar Bears as an Environmental Indicator Species

Caputo, Catherine 104T11 A Comparative Analysis of the Effect of Various Light Sources on Drosophila 
melanogaster Behavior

Cargill, Ann 203T12 The Negative Effects of Sleep Deprivation in Teenagers/Adolescents

Carkhuff, Alexis 204X11 The Effects Of Repeated Blows From Football On Student Learning

Carlson, Felix 903T12 The Effect of Endomycorrhizal Fungi and Various Soil Types on Soil Erosion Control

Carruthers, Amelia 703T12 Durability of Facial Masks

Catterton, Charlotte 104T11 A Comparative Analysis of the Effect of Various Light Sources on Drosophila 
melanogaster Behavior
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Last, First Name Project No. Project Title
Chadha, Aaryaman 205X12 The Effect of Outfit Color on Human Perception of Other People

Chakravartula, Nitya-Sreehitha 1403T12 Turning Recycled Paper Into Durable Construct

Chebotaryova, Katerina 1404X12 Pallette Knife vs. Synthetic Brush

Chelluri, Sritha 1205T12 The Effect of the Shape of Thigh Link on Distance (cm) Required to Pull

Chen, Yiyang 803X12  Classifying and Evaluating the Efficacy of miRNA Biomarkers as Prognostics of Early-
onset Parkinson's Disease

Cheng, Fiona 408T12 Secondary Analysis on skin tone and SAD

Chinemilly, Kyra 904T12 Mask Loopholes - Is There an Eco-Friendly Alternative?

Chintalapalli, Himaja 409T11 The Effect of Hepatic Encephalopathy Treatments on the Human Body

Choi, Grace 206X11 The Influences of Virtual Reality on Education

Choudhary, Priya 1804T12 The Effect of Various Stimulants on the Growth Rate of Tomato plants

Choudhury, Sahar 207X12 An Analysis of Demographic Discrepancies in SRO-Related Discipline in Loudoun 
County Public Schools

Chute, Shriya 1805T12 The   Effect   of   Different   Touch   Stimuli   on   Plant   Growth   Rate 

Cieslak, Lucy 410T12 The link between pesticides and idiopathic Parkinson's disease

Clark, Madison 1302T12 What gelatin will create a bioplastic with a quick rate of decomposition

Collier, Jackson 905T12 The Effect of Different Filtration Systems on Water quality Across Multiple Bodies of 
Water

Costanzo, Marlena 904T12 Mask Loopholes - Is There an Eco-Friendly Alternative?

Cruver, Hailey 208T12 Optimum Conditions for Mental Health

Curran, Nathan 2103X12 Chemotherapy verses Immunotherapy

Dack, Jessica 1302T12 What gelatin will create a bioplastic with a quick rate of decomposition

Dasyam, Rakshitha 404T12 Foliage plants and their effect on human psychological states

Deol, Taran 1810T12 The Effect of Phosphorus and Nitrogen on Switchgrass Growth

DeProspo, Elizabeth 906T12 The Effect of Cosmetic Scrub Usage on Microplastic Contamination in the Loudoun 
County Water Supply.

Devkar, Darsh 1909T12 Using Object Recognition to Remove Decommissioned Satellites from Orbit

DiGiovanna, Luke 2002T12 Recognizing State of Rubik's Cube from a Sequence of Images with Computer Vision

Dimitri, David 209T12 "Knocked Out"

Dinh, Vy 1702T12 Speed Effects of Proportional Fin Shaped Keels in Comparison to Regular Keels

Dogiparthi, Sharanya 1802T12 The Effect of Homemade Fertilizers vs. Store Bought Fertilizers on Wisconsin Fast 
Plants

Dold, Brenna 1806T12 Communication between different species of plants

Dotterer, Clara 1604X12  Analysis of Prevention and Cause of Peptidoglycan Cell Wall Shedding by Borrelia 
burgdorferi in the Synovial Fluid of Chronic Lyme Arthritis Patients

Dumas, Jake 907X12 Sea level Rise and Mitigation by Barriers in Coastal Areas

Eastman, Nicholas 1409T12 The Effect of Shield Types on Electrical Noise Reduction between AC and DC Circuits
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Last, First Name Project No. Project Title
Eda, Aviv 107T12 The Effect of Sugar Consumption on Life Span and Health Conditions of Worms

Eda, Shriharit 1206T12 Fully Autonomous Underwater Vehicle to Aid in Inspection of Pipelines and Gathering 
Environmental Data

Edwards, Danielle 105T12 The Effect of Juul Vapor on the Development of Drosophila

Elbash, Zacarya 106T12 The Effect of Caffeine on the Regenerative Behavior of Dugesia tigrina

Elfiky, Hamdy 903T12 The Effect of Endomycorrhizal Fungi and Various Soil Types on Soil Erosion Control

Emam, Alexander 411X12 The Effect of Malocclusions on Airway and Respiratory Issues

Eremic, Andrija 1207X12 Creating and Testing Efficacy of a New Design of a Highway Wind Turbine

Evitt, Alexander 1703T12 Differentiating Blazars Using Optical Variability with Machine Learning

Famiglietti, Sophia 601T12 The Effects of Ultraviolet Radiation on Keratinocytes

Field, Olivia 1809T12 Microgreens and Hydroponics Farms

Fossett, Simon 412X12 The Effects that SARMS have on Breast Cancer

Francis, Rashmi 1001T12 SignNet: Using Real Time Fingerspelling Translation to Allow the Hard of Hearing to 
Communicate with Voice Controlled Devices 

Franco, Sabrina The Effect of Nutrition on Adolescent Mental Health

French, Kelsey 2104X12 Anorexia Nervosa Relating to Blood Disorders in Children

Gale, Nathan 413X12 Determining the Toxicity of Cisplatin and the Effect Cisplatin Has on the Surrounding 
Cells

Ganganaboina, Yashwardhan 1807T12 The Effect of various ratios of growth hormones on Plant Growth rate

Gangidi, Raeva 2003T12 The Effect of Simple Protective Measures on System Security

Gavva, Nidhi 107T12 The Effect of Sugar Consumption on Life Span and Health Conditions of Worms

Gay, Caroline 414T12 APP Gene

Gilloon, Liam 203T12 The Negative Effects of Sleep Deprivation in Teenagers/Adolescents

Goli, Vinay 1405X12 Biodegradability of different brands of biodegradable plastic bags 

Gottipati, Anurag 423T11 The Effect of a Zingiber officinale Based Diet on Iron Induced Myocardial Infarction in 
D. melanogaster

Gramling, Ethan 210X12 The Correlation between Dog Ownership and Various Diseases

Gu, Hao 908X11 Finding Relationship Between Air Radon Level And Distance to Major Water Bodies 
Through ArcGIS

Guardado-Montesinos, 
Michelle

1808X12 Assessment on the Water Quality of Various Loudoun County Parks’ Freshwater Bodies 
and Their Effects on Duckweed Growth

Gudi, Mahi 108T12 Modeling the Progression of a Pathogen in Ant Colonies

Guidos, Christine 410T12 The link between pesticides and idiopathic Parkinson's disease

Guio, Ashley 704X12 The Use of Hydrogels to Create a Heat-Proof Barrier

Guntu, Nikhita 415X12 The Effect of Vitamin D Deficiency on the Increased Susceptibility to Covid-19.

Gupta, Arnav 109X11 Effect of One Percent Panax ginseng and Panax quinquefolius on Dugesia tigrina 
Motility
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Last, First Name Project No. Project Title
Gupta, Ayush 1902X11 The Effect of the Order of Learning Tasks in a Curriculum on the Learning Process of a 

Reinforcement Learning Agent in a Mini-Grid Environment.
Guttikonda, Meghana 416X12 Using AutoML to Detect Similarities between Common Thorax Diseases and Newer 

Respiratory Diseases
Guzman, Jack 228T12 Effects of media on the public's opinion events.

Hakim, Elena 408T12 Secondary Analysis on skin tone and SAD

Han, Jonah 804X12 Molecular Docking Analysis of Novel SARS-CoV-2 Inhibitors based on Structural 
Homology

Hanson, Kathryn 1406X12 Researching the Compounds in Cicada Exuviae and Wings in Order to Determine the 
Possibility of Creating a Natural and More Efficient Waterproofing Substance

Hardy, Patrick 1303X12 Smart Agriculture: Automated Plant Waterer

Hasan, Safiya 1822T12 The Effect of Caffeine on the Growth of Vigna Radiata

Heidary, Cameron 1602T11 Inhibition of Alexandrium Monilatum by Minerals

Hess, Morgan 418T12 Project Necro Bee

Hozyen, Lojy 301T12 Exploring the Links Between Type 2 Diabetes Mellitus and Benign Paroxysmal 
Positional Vertigo

Hrynets, Yuliya 1809T12 Microgreens and Hydroponics Farms

Humayun, Rumaisa 2105T12 The Availability of Skilled Birth Attendants and Eclampsia Medications vs. Maternal 
Mortality Rates in India, Pakistan, and Afghanistan

Huq, Syeda 211T12 What Causes Aggression in Psychiatric Hospitals Around the World From a Nurses 
Point of View

Ilodianya, Adaeze 303X12 Effect of Plant Extracts on Inhibition of Melanin Production in Fruits and Effect on 
Drosophila melanogaster Behavior

Jacob, Kevin 1807T12 The Effect of various ratios of growth hormones on Plant Growth rate

Jamal, Myisha 2004X12 Finding the G/G/c Queue Formula

Javed, Prisha 212X12 The Effect of Price ($) on Product Favoritism

Jeong, Hyeyun 906T12 The Effect of Cosmetic Scrub Usage on Microplastic Contamination in the Loudoun 
County Water Supply.

Jin, Elaine 1304T12 Finding an efficient heat source for an at-home adsorption desalination method

Johnson, Aidan 2010T12 The Application of Artificial Narrow Intelligence Software in Marketing and Advertising

Johnston, Tyler 909X12 The Effects of Urban Heat Islands on Winter Heating Costs

Jones, Adelynn 2005T12 Automatic Music Generation with Deep Learning

Jones, Aislinn 419X12 IGF-1 and Insulin Related to a Possible Increase in Tumor Growth

Jones, Alessia 2006T11 The Effectiveness of a Trained Neural Network for Targeted Herbicide Delivery

Joulapour, Ava 2101T12 Depressed? Consider Taking Iodine

Kakani, Meenakshi 2106X12 The Effect of Gamma Amino Butyric Acid Supplement on Neural Firing in Crickets

Kakatkar, Sara 805X11 Preparedness for The Next Pandemic: Development and Validation of a Model 
Predicting COVID-19 Deaths by Assessing Socioeconomic and Health System Factors

Kalluru, Sohan 1810T12 The Effect of Phosphorus and Nitrogen on Switchgrass Growth
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Last, First Name Project No. Project Title
Kalra, Nora 806X12 Mathematical Computations and Comparative Statistical Analysis of Chamazulene’s 

Permeability Through the Blood-Brain Barrier
Kandala, Saanvi 807X11 A Computer-Aided Drug Design (CADD) Approach for Determining Optimal Inhibitors 

of the PKM2 Enzyme in Tumor Cells
Karmacharya, Ayush 1704X12 Gotta Observe ‘Em All: Finding the Best Methods of Detecting Extraterrestrial Life

Kayode-Owoyele, Stephany 407T12 How Enzymes in Pineapples Affects Tissue Decomposition

Kearney, Olivia 213X12 How Teens With Social Anxiety Perceive Stressors Differently

Khan, Fardin 1903X12 Robot janitor

Khan, Omer 1904X12 Using Deep Learning for Breast Cancer Detection

Khatib, Talia 214X12 The Effect of Music Therapy on Alzheimer's Disease

Kidwell, Veronica 910X12 Evaluating the Effectiveness of Under- versus Over- Passing Wildlife Crossings for Large 
Ungulates

Kim, Jaehee 2005T12 Automatic Music Generation with Deep Learning

Kim, Justin 215X11 An Investigation on the Relationship Between Opioid-Attributed Fatalities and 
Evictions in Virginia

Klinkam, Catherine 1407X12 The Evaluation of Equestrian Vaulting Pads and Shock Absorption

Komarlingam, Avinash 2107T12 A Multi-Network Deep Learning Algorithm for Comprehensive Thoracic Radiograph 
Classification

Kompally, Khushi 602X12 The Effect of Behavioral Epigenetic Alterations on PTSD

Koo, Noelle 2108X11 Determining Effects of Novel Individual and Combinatorial Treatments of CoQ10 and 
Protein-FSTL1 on Tissue Regeneration Post-injury in Planarians

Krishnamoorthy, Sarah 420T12 The Negative Effects of Overfortification and Oversupplementation and Possible 
Solutions

Krishnamurthy, Srivatsa 1905X11  Uncovering of Aged Sanskrit Documents utilizing Generative Adversarial Networks 
and Tomography to Reconstruct Missing Characters and Elements 

Krishnaswamy, Raghav 2109X12 Predicting Drug-Target Interactions Using Machine Learning to Aid in Repurposing 
Medications

Kshetrapal, Ishika 1502T12 The Effect of Benford’s Law on the Detection of Fraud in Social Media

Ku, Nicole 1906X12 Creation of a Credit Card Fraud Detection Program via Machine Learning

Kudum, Shyamanth 2007X11 Using Machine Learning Models on Synthetically Oversampled Data to Predict 
Autonomous Vehicle Cybersecurity Attacks

Kumar, Shivani 304X12 The Effect of Varying Temperatures and Times of Blanching on the Enzymatic Browning 
of Red Delicious Apples

Kuppuri, Preethi 421X11 The Effect of the Overuse of Antibiotics on Irritable Bowel Syndrome

Kuzminski, Sophia 110X11 The Effect of Combined Anthropogenic Noise and Light Pollution on Female Cricket 
Phonotaxis

Ky, Pelagie 422X12 The Relationship between Lotions with Parabens and Moisture Retention

Lakkaraju, Aparna 911T12 The Effect of Precipitation on the Salinity and pH of Recreational Reservoirs

Lakkoju, Siddharth 1208X12 An Investigation of the Audio Signature of Trailing to Leading Edge Serrations on a Dual 
Blade Propeller for Small UAV Applications

Lam, Allisyn The Effect of Nutrition on Adolescent Mental Health

LCPS Regional Science & Engineering Fair
Projects by Student Name 
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Last, First Name Project No. Project Title
Le, Amy 423T11 The Effect of a Zingiber officinale Based Diet on Iron Induced Myocardial Infarction in 

D. melanogaster
Le, Colby 1811T12 Testing for Lead in Turmeric 

Le, Vicky 1209X12 Combining Polar Units with Adjustable Pin Locations to Create Expandable Natural 
Disaster Shelters

Leichty, Joshua 2002T12 Recognizing State of Rubik's Cube from a Sequence of Images with Computer Vision

Lewandowski, Alec 912X12 Reducing Fuel Usage and Emissions by Optimizing Package Delivery Methods

Little, Elise 1403T12 Turning Recycled Paper Into Durable Construct

Liu, Emily 1502T12 The Effect of Benford’s Law on the Detection of Fraud in Social Media

Lobo, Divya 2008X12 Tracking the Progression of Parkinson's Disease: Recording and Storing Tremor 
Occurrences via Accelerometer Data 

Lockhart, Felix 913X12 The effect of Lemna minor phytoremediation on Two Polluted Streams in Loudoun 
County and Daphnia Survival Rates

Loza, Nicole 1812X12 The water absorption rate of cacti versus the water absorption rate of ferns (in relation 
to a living roof’s water management).

Lundqvist, Ryan 2009X12 A Novel Approach to User Security with Recoverable Biometrics

Mahajan, Akshath 1001T12 SignNet: Using Real Time Fingerspelling Translation to Allow the Hard of Hearing to 
Communicate with Voice Controlled Devices 

Mahfooz, Matteen 2010T12 The Application of Artificial Narrow Intelligence Software in Marketing and Advertising

Mammen, Hannah 424X12 Peanut Allergies and Ethnicity

Manketo, Dylan 425T12 The effect of constant blue or orange light on the activity levels of Drosophila 
Melanogaster

Marcais, Annabelle 105T12 The Effect of Juul Vapor on the Development of Drosophila

Marraccini, Marliana 2006T11 The Effectiveness of a Trained Neural Network for Targeted Herbicide Delivery

Martin, Marissa 1408X12 The Effect of Face Mask Material on Blood Oxygen Levels During Exercise

Mason, Jacob 426X12 Which Factor of a Pandemic Has the Greatest Negative Impact on Public Mental 
Health?

Masson, Pranav 1201T12 Vehicle to Autonomously Detect Speed Bumps

McGovern, Rachel 111X12 The Effect of Natural Substances on Melanin Production in Lumbricidae When Exposed 
to Ultraviolet Wavelengths

McIlvenna, Isabella 409T11 The Effect of Hepatic Encephalopathy Treatments on the Human Body

Mehta, Aakash 801T11 ElectroEG: A Novel Approach to Disorderly Electroencephalography (EEG) Sleep Signals 
for Blue Light Detection

Mellor, Calvin 914X12 Assessing the Impact of Anthropogenic Environmental Change of Freshwater Bivalves

Metagudmath, Riya 112X12 The Effect of Free Chloramines in Water (ppm of Chlorine) on Metabolism of Lymaea 
stagnalis (pp02/gram of body mass)

Mihalic, Reagan 703T12 Durability of Facial Masks

Minnick, Brian 1210X12 A Self-Replicating 3D Printer

Mitchell, Nicholas 113X12 An Explication of Behavioral Changes in Hirudo verbana By Nociceptive Stimulation

Mokhtar, Mohamed 915X11 The Physiological Effects of Heat on a Human

LCPS Regional Science & Engineering Fair
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Last, First Name Project No. Project Title
Molaka, Anwita 1813X12 Determining the Effects of Rice Water and Banana Peel Extract on the Growth of 

Radish Plants (Raphanus sativus var. Longipinnatus) Exposed to Salt Stress
Mughal, Sahir 427T12 Analyzing the Effect of Covid-19 on Insulin Levels Between Type 1 and Type 2 Diabetes 

Mummalaneni, Sahithi 916X12 The Effect of Hydrophytes on Pesticide Breakdown in Water

Munipalli, Dheemanth 1814X11 The Effect of Homogenous Magnetic Fields on Plant Growth and Development

Murphy, Jackson 216X12 Finding the Main Factors to Homelessness

Nagesh, Chaitanya 1815X12 Modeling and Comparing Kidney Bean Plant Growths with Mathematical Functions

Nambo, Grace 1816X12 Biodegradation rate of natural pesticides

Nathan, Aidan 209T12 "Knocked Out"

Neumann, Chelsea 114X12 Designing a Piezoelectric Pressure Mat for the Analysis of Saddle Fit

Nguyen, Jessica 115X12 Tenebrio Molitor Growth in Different Substrates

Nichols-Lockett, Jocelyn 428X12 The influence of blastocyst complementation on the future of kidney transplants

Nikku, Siri 429X12  Progress of Peptide Inhibitors’ Abilities to Prevent the Protein Complex Formation of 
PD-1 and PD-L1 for the Immune System to Recognize and Defend against Cancer Cell 
Invasion

Nimmagadda, Arun 1004T12 A Novel Approach for the Diagnosis Foot Ulcers Using Convolutional Neural Networks

Nowinski, John 1705X11 Identification of Albedo Variegations in Near-Earth Asteroids Through the Comparison 
of Optical and Infrared Data

Olia, Kaitlyn 217X12 The Influence of Brain Development on the Effectiveness of Drug Abuse Resistance 
Education

Padmanabhan, Vidhya 918T12 The Effect of the Change in soil ph on the development of Lumbricus Terrestris 
Earthworms

Panigrahi, Akshita 1211X12 Designing a fluid flow structure for a liquid-propellant rocket engine system based on 
computational fluid dynamic modeling of cerebrospinal fluid dynamics of the brain.

Panjshiri, Haris 1305X11 Exhaust Filtration Device

Panthangi, Shalini 808X12 Identifying Gene Biomarkers Guiding the Treatment of Breast Cancer

Paranganat, Vishnu 1202T12 Thrust Response to RPM in Drone Blades with and without Dimples

Parbadia, Radhika 2105T12 The Availability of Skilled Birth Attendants and Eclampsia Medications vs. Maternal 
Mortality Rates in India, Pakistan, and Afghanistan

Patel, Arav 116T12 How Polyethylene Terephthalate and Polyvinyl Chloride Affect Ghost Shrimp

Pathakota, Sai Sharanya Reddy 1805T12 The   Effect   of   Different   Touch   Stimuli   on   Plant   Growth   Rate 

Pepala, Sandhya 302T11 The Effect of Alcohol Consumption on Cancer Rates

Perry, Devyn 117T12 Causes of shark movements in and out of the Gulf of Mexico.

Pettit, Nolan 1002T12 Programming a Wearable Arduino Computer to Measure the Distance, Angle, and 
Velocity of Shot Put Throws

Piercy, Charley 1817T12 The Effects of Wildfire Smoke on Photosynthetic Rates in Plant Life

Pilla, Hailey 917X12 The Effect of Air Pollution on the Development of Asthma

Polston, Caitlyn 1308T12 The effect of Sucralose and Stevia on Daphnia Magna’s activity level.
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Post, Thomas 1002T12 Programming a Wearable Arduino Computer to Measure the Distance, Angle, and 

Velocity of Shot Put Throws
Prabu, Ashwin 218T12 The Effect of Type of Political Rhetoric Disseminated by United States Senators on 

Positive Social Media Engagement
Pradosh, Adithya 2003T12 The Effect of Simple Protective Measures on System Security

Prakash, Sonal 219X12 Assessing Patterns in Music Cataloged by Emotional Elicitations for Application in Film 
Soundtracks 

Prasanna, Rohit 1710T11 Prediction of Stellar Activity through Machine Learning and Asteroseismic Analysis

Priya-Swaminathan, Aditi 1706X12 Can Earthlike exoplanets sustain human life

Pulla, Riya 1818T12 The Ideal Amount of Peppermint Essential Oil on the Growth Rate of Phytoplankton.

Qadri, Zain 1212X12 The effect of Spark Plugs on Internal Combustion Engines 

Quan, Robert 430X12 Effect of Endovascular Aortic Aneurysm Repair  on Aneurysm Sac Regression and 
Secondary Interventions

Quiles, Luis 220X12 Effect of music with the memory of Alzheimer patients

Rajput, Lameez 809X12 Detecting and Classifying Teratogenic Factors in Pregnant Women

Ramani, Ananth 1811T12 Testing for Lead in Turmeric 

Ramesh, Sanjna 108T12 Modeling the Progression of a Pathogen in Ant Colonies

Ramos, Sidney 1820X12 Gravotropsim and photorropism in arabadopsis plants

Rao, Mihika 1804T12 The Effect of Various Stimulants on the Growth Rate of Tomato plants

Rapp, Ethan 1409T12 The Effect of Shield Types on Electrical Noise Reduction between AC and DC Circuits

Ravi, Shreeya 431X12 The Effect of Microcurrents on muscle wound healing of Earthworms (Lumbricus 
terrestris)

Ravikumar, Adhya 2011X11 Using JSoup to find malicious web pages

Ravikumar, Tarun 1907T12 Developing An Application To Present Articles With Opposing Viewpoints On A News 
Topic

Rittner, Sabrina 118T12 A Behavioral Study of Drosophila - Does Blue Light Blocking Tint Matter?

Rivera, Dayanara 221X12 Determination of Adolescent Post-Traumatic Stress Disorder (PTSD) Resulting from 
Medical Trauma

Roh, Hyun 1204T12 Sound Mitigation in Open Environments Using Active Noise Cancellation

Sadiq, Ammar 1306X12 Meta analysis of existing data for the phytoremediation potential of Brassicaceae 
plants for heavy metals

Safeer, Ayesha 601T12 The Effects of Ultraviolet Radiation on Keratinocytes

Saghafi, Yas 222X11 The Effect of Rising COVID-19 Cases on Mental Health

Saghir, Ezza 1213X12 The Effect of CBD on Sleep

Saha, Ishan 1707X11 Searching for High-Density Regions of Asteroids using Chaotic Satellite Trajectories

Sajai, Namita 1307X12 Lagrangian Modeling of Abundance and Hydrodynamics of Microplastic Transport in 
the Surface Waters of the Northwest Potomac River 

Salcedo, Victor 1410X12 Reusable Gelatinous Battery
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Sanders, Alysun 425T12 The effect of constant blue or orange light on the activity levels of Drosophila 

Melanogaster
Sandler, Helena 432T11 The Optimal Diet Based on a Unique Nutrient Intake Scoring System

Sankaran, Sakshi 223X12 The Effect of Beta-hydroxybutyrate on Seizure Susceptibility of Bang Sensitive D. 
melanogaster

Santhanam, Kavya 1818T12 The Ideal Amount of Peppermint Essential Oil on the Growth Rate of Phytoplankton.

Saranu, Rishi 1214X12 Investigating Applications of Wind Energy in Populated Areas

Schreiber, Eric 1215X12 The Mixing of Impinging Jets at Different Angles

Schreiner, Emma 1817T12 The Effects of Wildfire Smoke on Photosynthetic Rates in Plant Life

Schull, Amber 1308T12 The effect of Sucralose and Stevia on Daphnia Magna’s activity level.

Schwinabart, Brilee 118T12 A Behavioral Study of Drosophila - Does Blue Light Blocking Tint Matter?

Sellers, Elizabeth 1703T12 Differentiating Blazars Using Optical Variability with Machine Learning

Semenikhina, Ekaterina 705X11 Investigation of the Effects of Various Types of Gluten-Free Flours on Bread Quality

Shah, Muhammad 106T12 The Effect of Caffeine on the Regenerative Behavior of Dugesia tigrina

Sharma, Ria 918T12 The Effect of the Change in soil ph on the development of Lumbricus Terrestris 
Earthworms

Sharma, Saumya 811X12 Design and Implementation of a Virtual Breast Cancer Cell Metastases Simulator 

Sheik, Arshiya 433X11 Effects of Chemotherapy on Different Muscles and the Brain

Shew, Isabel 224X11 How do Biological and Social Factors Increase the Spread of HIV among women in 
South Africa?

Shinwari, Saeqa 1708X12 Does Heat Flow from Low to High in a Cast Iron Skillet? 

Shune, Nathan 1709X12 Relativistic Jet energy emission analysis using the Very Long Baseline Array and 
MOJAVE program

Sineni, Hima 2112T11 The Effect of Gender in Drosophila Melanogaster Models on Parkinson's Motor 
Symptoms, Specifically Bradykinesia

Singh, Arnav 1908X12 Dataset Sentiment Analysis

Singh, Pranav 1909T12 Using Object Recognition to Remove Decommissioned Satellites from Orbit

Sivaganesan, Akhilesh 1911X12 Accurate Image Classification of Fresh Fruit with Mobile Camera Scanner Application

Skinner, Jasmine 305X12 Comparison of the Effects of Centella asiatica, Ginkgo biloba, and Ocimum sanctum 
Linn on Dugesia tigrina Memory Recovery After Heat-Shock Induced Amnesia

Smith, Jackson 2102T12 Gelatin as a Hydrogel for Site Specific Drug Delivery

Sola, Nagasai 1912X11 The Effect of Neuron Organization on Object Detection in Deep Neural Networks 
(DNN) Training an Effective Object Detection Model to Help Blind People

Somavarapu, Sreenithya 911T12 The Effect of Precipitation on the Salinity and pH of Recreational Reservoirs

Song, Yihong 1710T11 Prediction of Stellar Activity through Machine Learning and Asteroseismic Analysis

Soomro, Marvi 1821X12 Which Enhancer of Laccase Transcription is Most Effective?

Sridhar, Shuban 427T12 Analyzing the Effect of Covid-19 on Insulin Levels Between Type 1 and Type 2 Diabetes 

Srinivas, Shriya 117T12 Causes of shark movements in and out of the Gulf of Mexico.

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Stanton, Alissa 119X12 The Effect of Caffeine on Drosophilia hydei Reproduction 

Steinkirchner, Riley 919X12 Analysis of "Adidas" and "Nike" Post-consumer Footwear Waste in the United States 
and Effect of Material Separation on Waste Mitigation

Sucherman, Ainsley 434X12 The Effect of Amount of Jump Schooling on the Suspensory Ligament in Horses

Suh, Jeremy 1003X12 Implementation of a Low-cost, Alzheimer's Aid via Dynamic Low-Resolution Facial 
Recognition Software 

Swisher, Zachary 1311T12 Blue Springs pond dye effects on muskgrass

Syed, Naeem 1803T12 Environmental Temperature and Water Temperature Effect on Plant Growth and Plant 
Mass

Taliaferro, David 1309X12 Creating an Adaptable, Streamlined Approach to Site-specific Weed Management

Tallah, Smita 1702T12 Speed Effects of Proportional Fin Shaped Keels in Comparison to Regular Keels

Tavassoli, Hanna 211T12 What Causes Aggression in Psychiatric Hospitals Around the World From a Nurses 
Point of View

Teeft, Keaton 2111T12 A Study on the Correlation Between COVID-19 and Myocarditis

Tfaili, Farah 225X12 The Correlation Between Antisocial Personality Disorder and Criminal Behavior

Tree, Colin 1913X12 Using Convolutional Neural Networking to Detect the Signs of a Stroke

Trivedi, Arjun 812X12 Predicting Rust Disease in Robusta Coffee Plants using Deep Learning

Trocki, Brianna 2110X11 The effect of plant alkaloids (Berberis vulgaris, Origanum vulgare, and Artemisia 
absinthium) on Dugesia tigrina regeneration.

Turkoglu, Gonca 1310X12 Daphnia magna effect on oil polluted water runoff quality 

Tussey, Kalen 116T12 How Polyethylene Terephthalate and Polyvinyl Chloride Affect Ghost Shrimp

Upadhye, Anoushka 306X11 The Effect of Vitamin D3 on Cytochrome P450 Degradation by Antidepressants

Uzair, Shermin 1822T12 The Effect of Caffeine on the Growth of Vigna Radiata

VanArman, Dante 432T11 The Optimal Diet Based on a Unique Nutrient Intake Scoring System

Vanga, Rishi 1907T12 Developing An Application To Present Articles With Opposing Viewpoints On A News 
Topic

Veliveli, Samuel 435X12 Using Wearable Tech to Prevent Fatigue Induced Injuries in the Muscle Rectus Femoris 
(Quadricep)

Vergeres, Carissa 2111T12 A Study on the Correlation Between COVID-19 and Myocarditis

Versace, Jack 218T12 The Effect of Type of Political Rhetoric Disseminated by United States Senators on 
Positive Social Media Engagement

Vibas, Benjamin 1311T12 Blue Springs pond dye effects on muskgrass

Vuppala, Rishith 1004T12 A Novel Approach for the Diagnosis Foot Ulcers Using Convolutional Neural Networks

Vuppala, Sahiti 1823X12 The Effects of Acid Rain on Brassica Rapa With the Presence of Mycorrhizae 
Concentrate

Vuyyuri, Nandika 226T12 Foliage plants and their effect on human psychological states

Wadehra, Anika 2112T11 The Effect of Gender in Drosophila Melanogaster Models on Parkinson's Motor 
Symptoms, Specifically Bradykinesia

Wagner, Samantha 227X12 The Predicted Effect of Federally Lowering the Drinking Age in the United States on 
Citizens  Under Twenty-One 

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Last, First Name Project No. Project Title
Walden, Madeline 1806T12 Communication between different species of plants

Wall, Tatum 905T12 The Effect of Different Filtration Systems on Water quality Across Multiple Bodies of 
Water

Wang, Hana 813X12 The Use of Mathematical Equations to Model the Drug Delivery System in the Human 
Body

Watsen, Sachi 1312X12 Evaluating Effectiveness of Various Non-Thermal Plasma Reactor Designs for 
Treatment of PFASs Water Contamination; A Meta Analysis

Welter, Joshua 228T12 Effects of media on the public's opinion events.

West, Anna 1313X12 The Effect of Microgreens on Soil Erosion

Whitcomb, Claire 436X12 The Correlation Between the Dairy Pasteurization Process and the Amount of Lactose 
Intolerant Individuals

White, Lauren 437X12 The Viability of Gene Therapy as a Non-Surgical Solution for Bicuspid Aortic Valve 
Disease

Willcox, Jacob 1824X11 The Effect of Nitrates on the Starch Production of Duckweed

Woo, Ashley 226T12 Foliage plants and their effect on human psychological states

Wootten, Samantha 1314X12 Microplastics in Loudoun Water

Yao, Lyndrinn 1825X12 Examining the Response of Arabidopsis thaliana Seeds Primed With a Cell Cycle 
Inhibitor to Varying Storage Conditions

Yapalparvi, Shrisha 438X12 The Ability of Saffron to Improve Symptoms of CTE in a Drosophila Model

Yartas, Alpar 208T12 Optimum Conditions for Mental Health

Yi, Branden 1304T12 Finding an efficient heat source for an at-home adsorption desalination method

Zuckerman, Fletcher 1411X12 Fabrication of a 3D Printed Marimba Key to Reduce Marimba Key Cost

LCPS Regional Science & Engineering Fair
Projects by Student Name 



Animal Sciences (100)
Project No. Student(s) Project Title
101X12  Manal Bajwa Sleep Quantification in Type 2 Diabetes Due to a High Sucrose Diet and it's 

Importance for Restful Sleep
102X12  Nicholas Balbuena The Effect of Predator Reintroduction on the Environment

103X12  Cameron Burke Hydraulic Fracturing Noise and Passerine Communication: Implications for Song 
Adjustment and Bird Displacement

104T11  Catherine Caputo, Charlotte 
Catterton

A Comparative Analysis of the Effect of Various Light Sources on Drosophila 
melanogaster Behavior

105T12  Danielle Edwards, Annabelle 
Marcais

The Effect of Juul Vapor on the Development of Drosophila

106T12  Zacarya Elbash, Muhammad 
Shah

The Effect of Caffeine on the Regenerative Behavior of Dugesia tigrina

107T12  Aviv Eda, Nidhi Gavva The Effect of Sugar Consumption on Life Span and Health Conditions of Worms

108T12  Mahi Gudi, Sanjna Ramesh Modeling the Progression of a Pathogen in Ant Colonies

109X11  Arnav Gupta Effect of One Percent Panax ginseng and Panax quinquefolius on Dugesia tigrina 
Motility

110X11  Sophia Kuzminski The Effect of Combined Anthropogenic Noise and Light Pollution on Female Cricket 
Phonotaxis

111X12  Rachel McGovern The Effect of Natural Substances on Melanin Production in Lumbricidae When 
Exposed to Ultraviolet Wavelengths

112X12  Riya Metagudmath The Effect of Free Chloramines in Water (ppm of Chlorine) on Metabolism of 
Lymaea stagnalis (pp02/gram of body mass)

113X12  Nicholas Mitchell An Explication of Behavioral Changes in Hirudo verbana By Nociceptive 
Stimulation

114X12  Chelsea Neumann Designing a Piezoelectric Pressure Mat for the Analysis of Saddle Fit

115X12  Jessica Nguyen Tenebrio Molitor Growth in Different Substrates

116T12  Arav Patel, Kalen Tussey How Polyethylene Terephthalate and Polyvinyl Chloride Affect Ghost Shrimp

117T12  Devyn Perry, Shriya Srinivas Causes of shark movements in and out of the Gulf of Mexico.

118T12  Sabrina Rittner, Brilee 
Schwinabart

A Behavioral Study of Drosophila - Does Blue Light Blocking Tint Matter?

119X12  Alissa Stanton The Effect of Caffeine on Drosophilia hydei Reproduction 

Category Student Count: 27
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LCPS RSEF OFFICIAL ABSTRACT - 2021
Sleep Quantification in Type 2 Diabetes Due to a High Sucrose Diet and it's 
Importance for Restful Sleep
 Manal Bajwa
Diabetes Mellitus is a disease rising at an alarming rate . Diabetes comprises a set of 
metabolic disorders defined by increased levels of circulating blood sugar (hyperglycemia) 
caused by abnormal insulin secretion. Type two diabetes (T2D) is a disease of insulin 
resistance in which hyperglycemia persists despite the presence of high levels of circulating 
insulin. The fruit fly Drosophila melanogaster was used in this experiment as a model to 
mimic human characteristics due to the high genetic similarity with Homo sapiens (Humans). 
Thus, this research was based upon the change in natural sleep patterns in a T2D patient/fly 
due to high sucrose food eaten prior to sleep. The hypothesis of this research was “Eating 
foods that are high in saturated and trans fat prior to induced sleep in T2D fruit flies will result 
in getting lighter, less restful sleep along with more awakenings throughout the night”. In this 
experiment, the experimental group flies were fed solely on high sucrose food and the control 
group flies were fed with a healthy and normal diet. The sleep patterns of the flies were 
examined/monitored to understand the impact of diet on sleep. Induced T2D fruit flies 
consuming a high sucrose diet should result in a condition of hyperglycemia and will have 
less restful sleep as compared to control group flies. To conclude, the main focus of the 
investigation is the effect of high sucrose foods on the sleep quality of T2D patients and how 
important a healthy diet is for restful sleep. 

Carlos H. Schenck, Thomas D. Hurwitz, Scott R. Bundlie, Mark W. Mahowald.(1991). Sleep-
Related Eating Disorders: Polysomnographic        Correlates of a Heterogeneous Syndrome 
Distinct from Daytime Eating Disorders, Sleep, 14(5),419–
431.https://doi.org/10.1093/sleep/14.5.419

Cirelli, C., & Bushey, D. (2008). Sleep and wakefulness in Drosophila melanogaster. Annals 
of The New York Academy of Sciences, 1129, 323–329. 
https://doi.org/10.1196/annals.1417.017 

Graham, P., & Pick, L. (2017). Drosophila as a Model for Diabetes and Diseases of Insulin 
Resistance. Current topics in developmental biology, 121, 397–419. 
https://doi.org/10.1016/bs.ctdb.2016.07.011 

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Predator Reintroduction on the Environment
 Nicholas Balbuena

The primary objective of this experiment is to prove that the Yellowstone Wolf 
Experiment design is both beneficial to the environment and replicable with 
different species of similar ilk. If the research proves positive, then this will 
help prevent future predator species from going extinct. Additionally, with a bit 
of tweaking from more capable researchers, this form of reintroduction could 
be useful in the aid of non-predatory land mammals. 

            The main method of research will be through simulation. This will allow 
easy manipulation of the experiment, especially at the level of research that I 
am conducting. The SAGE modeler is the main method of simulation and 
data collection. As of now, results are pending for the experiment and the 
design is being tweaked to make the experiment as accurate as possible.

Babbitt, B. (2016, July 10). YS 24-1 Lessons Learned from the Yellowstone 
Wolf Restoration Project. Retrieved December 08, 2020, from 
https://www.nps.gov/yell/learn/ys-24-1-lessons-learned-from-the-yellowstone-
wolf-restoration-project.htm

 

 Hayward, M. W., Adendorff, J., Moolman, L., & Kerley, G. I. (2006). The 
successful reintroduction of leopard Panthera pardus to the Addo Elephant 
National Park. Retrieved December 07, 2020, from 
https://ibs.bialowieza.pl/g2/pdf/1621.pdf

 

Ripple, W., & Beschta, R. (2011, December 15). Trophic cascades in 
Yellowstone: The first 15 years after wolf reintroduction. Retrieved December 
08, 2020, from 
https://www.sciencedirect.com/science/article/abs/pii/S0006320711004046?
casa_token=6XR5PXvTRS0AAAAA
%3AbGitCtJ2_7DPoy6d8RoKFCkv3Q_Du_GG9BAGywZrg1na8fxS59IdYT7k
oUXhC6026BKuOInIHIU 
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in the Abstract is the result of one year's research. I/We also attest that the above 
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https://ibs.bialowieza.pl/g2/pdf/1621.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0006320711004046?casa_token=6XR5PXvTRS0AAAAA%3AbGitCtJ2_7DPoy6d8RoKFCkv3Q_Du_GG9BAGywZrg1na8fxS59IdYT7koUXhC6026BKuOInIHIU
https://www.sciencedirect.com/science/article/abs/pii/S0006320711004046?casa_token=6XR5PXvTRS0AAAAA%3AbGitCtJ2_7DPoy6d8RoKFCkv3Q_Du_GG9BAGywZrg1na8fxS59IdYT7koUXhC6026BKuOInIHIU
https://www.sciencedirect.com/science/article/abs/pii/S0006320711004046?casa_token=6XR5PXvTRS0AAAAA%3AbGitCtJ2_7DPoy6d8RoKFCkv3Q_Du_GG9BAGywZrg1na8fxS59IdYT7koUXhC6026BKuOInIHIU
https://www.sciencedirect.com/science/article/abs/pii/S0006320711004046?casa_token=6XR5PXvTRS0AAAAA%3AbGitCtJ2_7DPoy6d8RoKFCkv3Q_Du_GG9BAGywZrg1na8fxS59IdYT7koUXhC6026BKuOInIHIU
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LCPS RSEF OFFICIAL ABSTRACT - 2021
Hydraulic Fracturing Noise and Passerine Communication: Implications for Song 
Adjustment and Bird Displacement
 Cameron Burke

Anthropogenic noise pollution affects passerine birds by interfering with their 
acoustic communication, forcing passerines to cope by adjusting their vocalizations 
and, in some cases, abandoning an area. The process of hydraulic fracturing 
(fracking) has grown significantly in the 21st century. This activity causes high levels 
of noise pollution, however, fracking’s effect on bird communication and 
displacement has not been explored. 

This research was conducted to determine the masking potential of hydraulic 
fracturing noise on songs of various passerine species within the Marcellus Shale 
and to predict the effects of fracking noise on passerine communication and 
displacement. Average frequency ranges for songs of four Mid-Atlantic Region 
passerine species and spectral noise data of phases of the fracking process were 
used to calculate percent masking of vocalizations. Mourning doves, the species 
with the lowest frequency range sampled (466-737 Hz), exhibited 100% masking 
from each phase. Species with higher frequency songs (1,377-7,398 Hz) had 
average masking of 75.8% for the drilling phase, 
96.3% for completion, 59% for fracking, and 25.4% for production. 

Results imply that fracking noise masks bird songs, interfering with acoustic 
communication. Though calculated masking displays benefits of shifting song 
frequency upwards, birds previously unexposed to high noise levels may be unable 
to adapt to fracking noise. Field investigations on bird population shifts and song 
adjustment in proximity to shale gas infrastructure are recommended. Confirming 
these results has the potential to place more emphasis on noise regulation and 
thoughtful placement of oil wells created by fracking.

Farwell, L., Wood, P., Brown, D., and J. Sheehan. 2019. Proximity to unconventional 
shale gas infrastructure alters breeding bird abundance and distribution. The 
Condor. 121: 1-20. Available online at: 10.1093/condor/duz020

Hu, Y. and G. Cardoso. 2010. Which birds adjust the frequency of vocalizations in 
urban noise? Animal Behavior. 79: 863-867. Available online at: https://doi-
org.mutex.gmu.edu/10.1016/j.anbehav.2009.12.036

Lazerte, S., Slabbekoorn, H., and K. Otter. 2016. Learning to cope: vocal adjustment 
to urban noise is correlated with prior experience in black-capped chickadees. 
Available at online at: https://doi.org/10.1098/rspb.2016.1058  
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LCPS RSEF OFFICIAL ABSTRACT - 2021
A Comparative Analysis of the Effect of Various Light Sources on Drosophila 
melanogaster Behavior
 Catherine Caputo, Charlotte Catterton

LED String Lights are flashy home decorations that have grown increasingly popular 
among teenagers, yet it’s scale on the visible light spectrum indicates they may emit 
blue light. Blue light, a color in the visible light spectrum, consisting of the shortest, 
yet highest energy wavelengths at 450-495 nm, causes notable effects to 
neurological functions and activity cycle behaviors. It is known that locomotion will be 
damaged as a result of blue light exposure, causing mobility changes to occur as a 
result of degeneration of neurological cells. 

In our study, we chose to conduct our research on blue light emittance from this 
decorative light, and we devised to test fruit flies (Drosophila melanogaster). This 
model organism was chosen due to similar links between activity cycles to human 
behavior, including circadian rhythms and optic vision. This experiment was 
conducted with three independent variables of light source: natural light, no light, and 
LED light. Data collection occurred in a series of ethograms, where 5 common 
behavioral traits of fruit flies were examined and quantified at trials of 30 second 
intervals. Gathered data was used to provide evidence that these behaviors (idle, 
butting, wing movement, anterior movement, and clinging to walls) have been altered 
by differing light sources.  By conducting our own study, with knowledge of other 
studies’ findings, we plan to inform future consumers about the inevitable 
consequences of LED lights on activity cycles to contribute to profound knowledge of 
the effects this light source can bring with its emission of blue light.

Hathaway, B. (2020, August 31). Optical illusions explained in a fly's eyes. 
https://news.yale.edu/2020/08/24/optical-illusions-explained-flys-eyes. 

Nash, T. R., Chow, E. S., Law, A. D., Fu, S. D., Fuszara, E., Bilska, A., … 
Giebultowicz, J. M. (2019). Daily blue-light exposure shortens lifespan and causes 
brain neurodegeneration in Drosophila. Npj Aging and Mechanisms of Disease, 5(1). 
https://doi.org/10.1038/s41514-019-0038-6
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Juul Vapor on the Development of Drosophila
 Danielle Edwards, Annabelle Marcais
This project is a byproduct of the vaping epidemic that is affecting younger generations. As a 
high school student, it is common to see peers suffer from nicotine addiction. The initial idea 
is to conduct a study that represents the harmful effects of nicotine. It is important to continue 
research on vaping to prevent the abundance of misinformation surrounding its health 
implications. The goal of this research is to investigate the negative effects of nicotine on a 
Drosophila model. Juul vapor is administered to four groups of adult Drosophila through Juul 
vapor in containment. Each group is exposed to Juul vapor for a designated number of hours. 
Groups being exposed to vapor for four hours a day have no surviving flies after 21 days. 
Comparatively, groups being exposed to no vapor have a survival rate of 50%. The survival 
rate for the Drosophila decreases significantly in proportion to the amount of time they are 
exposed to Juul vapor. The data indicates nicotine has a negative effect on both the survival 
and reproduction rates of the Drosophila model. This research can be used to further explore 
the effects of nicotine addiction and the links that can be made to human health. 
Morris, M., Shaw, A., Lambert, M. et al. Developmental nicotine exposure affects larval brain 
size and the adult dopaminergic system of Drosophila melanogaster . BMC Dev Biol 18, 13 
(2018). https://doi.org/10.1186/s12861-018-0172-6

Velazquez-Ulloa N. A. (2017). A Drosophila model for developmental nicotine exposure. PloS 
one , 12 (5), e0177710. https://doi.org/10.1371/journal.pone.0177710
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Caffeine on the Regenerative Behavior of Dugesia tigrina
 Zacarya Elbash, Muhammad Shah

The experiment was conducted to determine if there was any influence of 
generational caffeine dependence on regenerated Dugesia tigrina. Dugesia tigrina, 
a flatworm used in stem cell research was utilized. These organisms are studied for 
their high count of pluripotent cells in their tissues, allowing them to regenerate any 
cut portion. These organisms were also used by scientists to test dependence, as 
they possess a true brain that can produce comparable effects neurological drugs 
have on Homo sapiens. The neurological stimulant caffeine will be used in this 
study. 

There were two parts to the experiment: a pre and post. The pre-experiment 
induced dependency in the parent generation for a week. After the Dugesia tigrina 
were dependent, dissection occurred to force regeneration. The portion superior to 
the pharynx was the parent generation, and the portion anterior was the F1 
generation. These were the experimental groups, with a control, the Dugesia tigrina 
was exposed to two different molar solutions of caffeine, 0.00001M and 0.00002M 
caffeine. During the exposure their locomotion was tested.

The growth of the parent Dugesia Tigrina, during exposed regeneration, was not 
affected by the 0.00001M caffeine solution, however locomotion was(t-test). In the 
main experiment, a series of t-test were run, using p-value of .05. Comparing the 
0.00001M and control there was a statistical significance, but for 0.00002M there 
was no statistical significance. This indicates that there was a significant effect on 
locomotor movement of regenerated Dugesia Tigrina, even though they were not 
exposed to a caffeine solution previously. 

Collins, Erica Leighanne, "The Effect of Caffeine and Ethanol on Flatworm 
Regeneration." 
(2007). Electronic Theses and Dissertations. Paper 2028.

Deochand, M. E., Birkholz, T. R., & Beane, W. S. (2016). Temporal regulation of 
planarian eye regeneration. Regeneration (Oxford, England).

Sacavage, S., Patel, H., Zielinski, M., Acker, J., Phillips, A. G., Raffa, R. B., & 
Rawls, S. M. (2008). Withdrawal-like behavior in planarians is dependent on drug 
exposure duration. Neuroscience Letter
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Sugar Consumption on Life Span and Health Conditions of Worms
 Aviv Eda, Nidhi Gavva
Excessive sugar consumption poses a major issue throughout the world and is contributing to 
the current obesity epidemic. As sugar in your body consumes increases, so does the risk of 
diseases and a shortened life span. By investigating the effect of sugar-like substances on 
life span, the current obesity epidemic, and the implications it causes can be better 
understood. This investigation uses worms as model organisms to determine the effect of 
sucrose on lifespan and health conditions. The experimental hypothesis is, if a diet 
supplemented with sucrose is given to some worms then the average lifespan of these 
organisms will be reduced and will cause major health conditions. The study utilizes two sets 
of worms in four identical cultures. The first set of worms will be placed into a container with 
soil and no added sugars. The second set of worms will be added into a container containing 
a variety of saccharides. Once we gather the data, we will research how we can use the 
information to help humans. Using this information, we can theorize which sugars humans 
should consume in order to stay healthier, moving away from sugar-related diseases. After 
analyzing the regeneration periods and behaviors the worms went through after being 
exposed to the saccharides it will give us an insight into which form of saccharide has which 
effects, and what we should look for when researching worm regenerative abilities. We can 
conclude certain actions/methods that can help catalyze the healing process against sugar-
related diseases in humans. 

Cell Press. "'Spoonful Of Sugar' Makes The Worms' Life Span Go Down." ScienceDaily. 
ScienceDaily, 5 November 2009. 
<www.sciencedaily.com/releases/2009/11/091103121605.htm>.

Cell Press. "Avoiding Sweets May Spell A Longer Life, Study In Worms Suggests." 
ScienceDaily. ScienceDaily, 6 October 2007. 
<www.sciencedaily.com/releases/2007/10/071002131149.htm>.
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LCPS RSEF OFFICIAL ABSTRACT - 2021
Modeling the Progression of a Pathogen in Ant Colonies
 Mahi Gudi, Sanjna Ramesh

This study is meant to model the different aspects of an infection in an ant colony and 
how they attempt to control that infection. The model created is unique in that it allows 
the user to manipulate variables according to different ant species and pathogens. These 
can be considered independent variables for the model. The model then computes 
projected survival rates of infected ant as the dependent variable. As a control 
experiment, a user can, based on their test criteria, set any of the variables, which are 
displayed as sliders on the model, to zero. The model is based on pre-existing live 
experiments that studied independent aspects of a colony infection. The model 
incorporates functions from these experiments to provide a holistic understanding of the 
infection and its effect on the ant colony. At the time of writing, results are still being 
deduced and will be further analyzed and statistics will be derived. Possible sources of 
error could come from inaccurate functions as they are derived from live experiments. In 
addition, because the model does not incorporate outside factors and random events 
that could occur in nature, there can be discrepancies between the model’s results and 
live experiment data taken from the literature. Further research on this topic could 
explore the application of this research on bees and termites along with colony collapse 
disorder in bees. Bees and termites also exhibit allogrooming behaviors, and adapting 
this model with bees may help understand and prevent further colonies from collapsing.

 

Anderson, R. M. & May, R. M. (1981). The population dynamics of microparasites and their 
invertebrate hosts. Philosophical Transactions of the Royal Society of London. B. 291(1054). 
451-524. doi:10.1098/rstb.1981.0005.

Baer, B., Krug, A., Boomsma, J.J., Hughes, W. O. (2005). Examination of the immune 
responses of males and workers of the leaf-cutting ant Acromyrmex echinatior and the effect 
of infection. Insectes Sociaux. 52, 298–303. https://doi.org/10.1007/s00040-005-0809-x.

Liu, L., Zhao, X., Tang, Q., Lei, C., & Huang, Q. (2019). The mechanisms of social immunity 
against fungal infections in eusocial insects. Toxins. 11(5), 244. doi:10.3390/toxins11050244.
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Effect of One Percent Panax ginseng and Panax quinquefolius on Dugesia tigrina 
Motility
 Arnav Gupta

Ginseng is a herbal supplement used around the world. Panax ginseng and Panax 
quinquefolius are types of ginseng known to produce stimulating and relaxing 
effects, respectively. Because of its addiction-like behaviors, Dugesia tigrina is a 
model for finding treatments to neurological impairments. The purpose of this 
research was to determine the effect of one hour exposure of 1% Panax ginseng 
and Panax quinquefolius on Dugesia tigrina motility using a planarian 
maze(calculated average time the planarian took to reach food source). The ANOVA 
test determined significant differences in motility between means of the treated 
groups(1% Panax ginseng and 1% Panax quinquefolius) and control (ANOVA, 
p<0.05). A t-test was used to compare the average time the D. tigrina spent in the 
maze seeking food. There was no significant difference 
(p>0.05) between the treated Panax quinquefolius (249.6 seconds) and 
controls(236.4 seconds). However, the mean of the control group(236.4 seconds) 
was significantly faster than the Panax ginseng(341.9 seconds) group (p<0.05), 
indicating that Panax ginseng caused a decrease in motility of the Dugesia tigrina (t-
test, p<0.05). A decrease in motility caused by Panax quinquefolius can possibly 
indicate a malfunction in the cilia(structure used by planaria for motility). Statistical 
significance was identified when comparing means of the 1% Panax ginseng group 
to 1% Panax quinquefolius, indicating the Dugesia tigrina exposed to 1% Panax 
quinquefolius had greater motility. Further research could examine the use of herbal 
supplements with individuals having movement disorders.

Abbott, W. (2008). The conditioning and memory retention of planaria (Dugesia 
tigrina) for directional preferences. BIOS, 79(4), 160–170. https://
doi.org/10.1893/0005-3155-79.4.160

Baeg, I. H., & So, S. H. (2013). The world ginseng market and the ginseng (Korea). 
Journal of ginseng research, 37(1), 1–7. https://doi.org/10.5142/jgr.2013.37.1

Caldwell, L. K., DuPont, W. H., Beeler, M. K., Post, E. M., Barnhart, E. C., Hardesty, 
V. H., Anders, J. P., Borden, E. C., Volek, J. S., & Kraemer, W. J. (2018). The 
Effects of a Korean Ginseng, GINST15, on Perceptual Effort, Psychomotor 
Performance, and Physical Performance in Men and Women. Journal of sports 
science & medicine, 17(1), 92–100.
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The Effect of Combined Anthropogenic Noise and Light Pollution on Female Cricket 
Phonotaxis
 Sophia Kuzminski
As urbanization increases, anthropogenic noise and light pollution spread, impacting wildlife 
and ecosystems. The house cricket, Acheta domesticus, relies on acoustic communication for 
mating, making them especially vulnerable to the interference of noise pollution. Noise and 
light pollution may also interact, impacting behavior differently together than separately. This 
research tests the effect of combined noise and light pollution, in the form of traffic noise 
playback and a flashing light, on female A. domesticus phonotaxis, movement towards a 
male calling song. It was hypothesized that combined noise and light pollution would have a 
greater effect on phonotaxis, than either source alone, decreasing the amount of time the 
female spent close to the male calling song. The male calling song was played from a male 
speaker, combined with noise treatment, light treatment, or both in three experimental 
conditions. Data was also collected in four control conditions: the calling song, the noise 
treatment, the light treatment, and the noise and light treatments. The female’s response to 
the stimuli was filmed for five minutes and her time until movement, time until speaker 
contact, and time spent in each of the arena’s three sections was measured with video 
analysis, both live and with the aid of event logging software. Data collection is ongoing and 
results are pending. 

Hale, R., Piggott, J. J., Swearer, S. E. (2017). Describing and understanding behavioral 
responses to multiple stressors and multiple stimuli. Ecology and Evolution 7(1), 38-47. 
https://doi.org/10.1002/ece3.2609

Rosa, P., Koper, N. (2018). Integrating multiple disciplines to understand effects of 
anthropogenic noise on animal communication. Ecosphere 9(2). 
https://doi.org/10.1002/ecs2.2127

Schmidt, R., Morrison, A., Kunc, H. P. (2014). Sexy voices – no choices: male song in noise 
fails to attract females. Animal Behaviour 94, 55-59. 
https://doi.org/10.1016/j.anbehav.2014.05.018
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The Effect of Natural Substances on Melanin Production in Lumbricidae When 
Exposed to Ultraviolet Wavelengths
 Rachel McGovern

It has been discovered that several chemicals found in sunscreen can have negative 
effects on humans and the environment, including hormonal imbalances and skin 
irritation humans, as well as damage to the immune and reproductive systems of 
marine life, and even death of marine life.  The purpose of this experiment is to study 
and compare different natural substances with UV light-blocking properties, in order 
to discover a potential alternative to the potent chemicals in most manufactured 
sunscreens.  To conduct this experiment, the initial color of the earthworm was 
ranked on a scale of 1 to 7, then coated with the natural substance being tested and 
placed under UVA/UVB light for 60 minutes.  After the 60 minutes, the change in 
color of the earthworm was recorded. 

Melanin is the skin’s protection against harmful UV light, so the more melanin that 
was produced, the less effective the substance was in blocking the UV waves.  The 
results of this experiment show that the average change in the color of the 
earthworms treated with grape seed oil was the lowest, at 0.80, and the average 
change in color was the highest for the earthworms treated with rose hip extract, at 
2.27.  This means that the grapeseed oil was the most effective of the natural 
substances tested in blocking UV waves, as the earthworms treated with grape seed 
oil produced the least amount of melanin, and that the rose hip extract was the least 
effective in protecting against UV light, as the worms treated with rose hip extract 
produced the most melanin.

Bilej, M. (1970, January 01). Earthworm immunity. Retrieved March 02, 2021, from 
https://www.ncbi.nlm.nih.gov/books/NBK45034/

 Environmental Working Group. (2020). EWG's 2020 Guide to Safer Sunscreens. 
EWG. https://www.ewg.org/sunscreen/report/the-trouble-with-sunscreen-chemicals/.

 US Department of Commerce, N. O. and A. A. (2018, November 1). Sunscreen 
Chemicals and Coral Reefs. Skincare Chemicals and Marine Life. 
https://oceanservice.noaa.gov/news/sunscreen-corals.html.
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The Effect of Free Chloramines in Water (ppm of Chlorine) on Metabolism of Lymaea 
stagnalis (pp02/gram of body mass)
 Riya Metagudmath
Run out of breath at the pool? Both underwater and out? Chloramines, an organic bi-product 
of chlorine and ammonia, is the culprit. This experiment seeks to explore these determinants 
of long term chlorine exposure to respiratory metabolism. To do so, 45 terrestrial snails 
(Lymaea stagnalis) were split into 3 groups of varying chlorine exposure (independent 
variable). The control group was exposed to distilled water, while the other experimental 
groups used salt water and chlorinated water (0, 1, and 3 ppm Chlorine). Over 5 days, the 
health of their metabolism was monitored and measured in ppo2/gram of body mass 
(dependent variable). Results revealed a mean of 447.5576 ppo2 for distilled water, yet a 
mean of 483.5152 ppo2 and 321.9606 ppo2 for salt and chlorinated water respectively. 
Statistical analysis with an ANOVA test rendered this data statistically significant with a p-
value greater than 0.0001. So, the null hypothesis was rejected because the level of 
chloramine exposure had a measurable effect on their respiratory metabolism. Rather, results 
supported the experimental hypothesis that if free chlorine is increased, the oxygen intake 
from the Lymnaea stagnalis would decrease- in exception to the unexpected increase in the 
salt water group. Though the original purpose was to focus the research only on detrimental 
effects of chlorine water, this raises the question of the potential benefits of salt treatment. To 
further understand this increase, extended research could explore the implication of salt 
water to minimize the adverse effects of chlorine poisoning for swimmers. 

How, Z. T., Kristiana, I., Busetti, F., Linge, K. L., & Joll, C. A. (2017). Organic chloramines in 
chlorine-based disinfected water systems: A critical review. Curtin Water Quality Research 
Centre, 58, 2-18; DOI: 10.1289/ehp.8246111.

Musah S, Schlueter CF, Humphrey DM Jr, Powell KS, Roberts AM, Hoyle GW (2017). Acute 
lung injury and persistent small airway disease in a rabbit model of chlorine inhalation. 
Toxicol Appl Pharmacol, 29, 690-698; DOI: 10.1183/09031936.00024706.

Potgieter, S. C., Dai, Z., Venter, S. N., Sigudu, M., & Pinto, A. J. (2020). Microbial nitrogen 
metabolism in chloraminated drinking water reservoirs. 274-300; DOI: 
10.1128/mSphere.00274-20.
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An Explication of Behavioral Changes in Hirudo verbana By Nociceptive Stimulation
 Nicholas Mitchell
The European medicinal leech (Hirudo medicinalis) displays simple, discrete movement 
patterns that are connected to discrete sensory systems via one neural pathway, the S cell 
pathway, making the organism a promising model for motor-sensory integration. However, 
the link between signal integration and decision making (manifest as movement) in the leech, 
a key component of physiological studies, was not well understood. This study provides a 
behavioral control for the integration of visual, mechanosensory, motor control, and 
nociceptive systems in H. medicinalis. Behavior was tested using a mechanical prey stimuli 
combined with a harmful (nociceptive) stimulus or control. Using a two-sample z-test on 
angular dispersion values, we found that the nociceptive group’s movement was more 
dispersed than in control trials; by contrast, the control trial movement was directed towards 
the prey stimulus. These changes in movement patterns given changes to multimodal 
stimulation indicate the use of signal addition in sensory integration in the leech, and provide 
support for future behavioral studies using H. medicinalis as a model for sensory integration 
of visual, mechanosensory, and nociceptive modalities. 

Burrell, B.D. (2017). Comparative biology of pain: What invertebrates can tell us about how 
nociception works. Journal of Neurophysiology 117, 1461-1473. doi: 10.1152/jn.00600.2016

Fischer, L., Scherbarth, F., Chagnaud, B., & Felmy, F. (2017). Intrinsic frequency response 
patterns in mechano-sensory neurons of the leech. Biology Open 6, 993-999. doi: 
10.1242/bio.023960

Harley, C. M., Rossi, M., Cienfuegos, J., & Wagenaar, D. (2013). Discontinuous locomo-tion 
and prey sensing in the leech. Journal of Experimental Biology, 216(Pt 10), 1890– 1897. doi: 
10.1242/jeb.075911
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Designing a Piezoelectric Pressure Mat for the Analysis of Saddle Fit
 Chelsea Neumann
Traditional saddle fitting techniques through subjective trial-and-error are inconsistent and 
outdated. Ill-fitting saddles lead to numerous health issues and safety hazards for horses and 
riders. An ill-fitting saddle not only causes discomfort, lordosis from slipped vertebrae, gait 
abnormalities, and lameness to the horse or pain to the rider, it also restricts the team’s ability 
to perform and increases the chance of injury. These issues can be career-ending for an 
equine athlete. Technologically based techniques and products are not widely practiced and 
saddle fit issues are often overlooked. The few existing products or thermographic imaging 
are out of the price range for the average rider. This study used conductive fabric, Velostat, 
and Arduino to measure the pressure being exerted by the saddle and rider onto the horse to 
challenge the traditional beliefs and archaic techniques. This was accomplished by 
constructing and using a piezoelectric pressure mat (relatively inexpensive and accessible 
technology). The mat was placed between a wooden saddle stand (which acted as the 
horse’s back) and the center of the saddle for specific testing scenarios regarding stand 
shape and weight distribution or motion. Data collection is pending, but if the measured 
values are consistent across the different areas of the saddle, then the saddle fits well. If the 
values are widely different, then the saddle does not fit well. This analysis could be 
implemented alongside saddle fitters’ traditional techniques and would benefit equestrians 
who want to ensure that both themselves and their athlete are healthy and safe while under-
saddle. 

Cooke, S., & Turner, T. (2006). High-Tech Diagnostics for Saddle Fit. Practical Horseman, 34
(5), 119–124. http://search.ebscohost.com/login.aspx?
direct=true&db=f6h&AN=20538446&site=ehost-
live&authtype=uid&user=s2486005&password=LoudCad2020!&groupid=main

Dyson, S., Ellis, A. D., Douglas, J., Bondi, A., & Harris, P. (2019, March 31). The influence of 
rider:horse bodyweight ratio and rider‐horse‐saddle fit on equine gait and behaviour: A pilot 
study. Retrieved May 26, 2020, from 
https://beva.onlinelibrary.wiley.com/doi/10.1111/eve.13085

Greve, L., & Dyson, S. (2014, June 6). Saddle fit and management: An investigation of the 
association with equine thoracolumbar asymmetries, horse and rider health. Retrieved May 
26, 2020, from https://beva.onlinelibrary.wiley.com/doi/full/10.1111/evj.12304 
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Tenebrio Molitor Growth in Different Substrates
 Jessica Nguyen
There are many ways to raise Tenebrio molitor, or as they are commonly known, yellow 
mealworms. Mealworms are very hardy feeder insects that are fed to reptiles, fish, and birds. 
Mealworms were originally pests for farms. Farmers would find them around barrels of feed. 
In the wild, mealworms would be found under any wet log or decomposing plant. A 
mealworm’s diet mainly consists of decomposing organic matter, grains, and fruits or 
vegetables for hydration. Mealworms have very simple needs and can be kept in a tub with 
only paper towel and some food. Now the thought is, what will keep the mealworms in their 
larval stage? A way to keep the mealworms from pupating faster in warmer temperatures 
instead of colder ones. The drawback of keeping them in cooler temperatures is that there is 
a risk that the mealworms will go dormant. There is possibly a good balance of being able to 
keep the mealworms awake while prolonging their metamorphosis without having to 
refrigerate them. Which would mean finding an optimal temperature to keep them at, which 
would be a little cooler than room temperature, which would be about 18-20 degrees celsius. 
In the case of substrate, there needs to be a good balance of carbs and protein to give them 
the nutrients they need, but also know how much will make them pupate faster. The goal is to 
find which substrate prolongs instars the most. 

-Life Cycle. (n.d.). Retrieved November 29, 2020, from https://mealwormcare.org/life-cycle/

-Morales-Ramos, K. (2015). Morphometric Analysis of Instar Variation in Tenebrio molitor
(Coleoptera:
Tenebrionidae). Annals of the Entomological Society of America, 108(2), 146–159.
https://doi.org/10.1093/aesa/sau049

-Rho, M. S., & Lee, K. P. (2016). Balanced intake of protein and carbohydrate maximizes
lifetime reproductive
success in the mealworm beetle, Tenebrio molitor (Coleoptera: Tenebrionidae). Journal of
Insect
Physiology, 91-92, 93-99. doi:10.1016/j.jinsphys.2016.07.002
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 Arav Patel, Kalen Tussey
 
 
How Polyethylene Terephthalate and Polyvinyl Chloride Affect Ghost Shrimp
Arav Patel and Kalen Tussey
How does certain plastics commonly found in freshwater affect certain small invertebrates in 
the water? Presented here us a study of how chemicals that could be leached from plastics 
affects Ghost Shrimp (Palaemonetes paludosus) in a closed environment. The procedure 
included containing ten shrimp to an aquarium with adequate food and shelter. This was then 
repeated with another tank which also had plastic suspended in the water.
The main results showed that there was a slight difference throughout the experiment with 
the control fairing slightly better for the shrimp as compared to the plastic tank. However, in 
the end, the tanks seemed to even out and both results were close to the same. The 
conclusion was that there was little difference overall between the control and plastic tanks.
One source of error could be the procedure where the dead shrimp were not taken out of the 
tank. This could most likely had an effect on the ammonia in the water as evidenced by the 
pH and could have led to increased death. The research will be continued with a second trial 
of the same experiment. However, conditions due to coronavirus and weather have made it 
difficult to acquire the materials and shrimp needed for the second run. The results can be 
applied to the real world and freshwater ecosystems. This data could help people figure out 
what kind of chemicals from plastic affect invertebrates in the ecosystem.
 
 
 
https://www.frontiersin.org/articles/10.3389/fenvs.2019.00017/full
https://www.sciencedirect.com/science/article/pii/S0048969719345954
https://www.epa.gov/sites/production/files/2015-09/documents/permeationandleaching.pdf
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Causes of shark movements in and out of the Gulf of Mexico.
 Devyn Perry, Shriya Srinivas
This study revolves around the movements of sharks in and out of the Gulf of Mexico (GOM). 
The initial idea was to track sharks in the GOM using acoustic telemetry. Sharks may enter 
the GOM due to the tropical nature (which provides a prime environment), to mate, and to 
give birth. They may leave due to climate change or overfishing. These hypotheses can only 
be supported with research regarding the shark’s movements. Sharks are a top predator and 
for the ecosystem to survive, sharks need to be hunting. The experiment was to identify the 
causes of the movements for four shark species: Atlantic Sharpnose, Bull, Nurse, and 
Sandbar (the data analyzed originated from The Northern American Fisheries Journal). After 
analyzing when these species are present in the GOM, data from other researchers was 
analyzed to discover what each shark's motivation was for entering or leaving the GOM. The 
Atlantic Sharpnose sharks tended to live in deeper waters where the transmitter did not pick 
up their signals. The sharks that spent their time in the GOM in the summer and fall were the 
sandbar, bull, and nurse sharks, whereas the Atlantic Sharpnose preferred the winter. The 
Atlantic Sharpnose’s low detection rates is explained by their preference for deeper waters. 
The Sandbar was related to the temperature of the water, the Bull was related to dissolved 
oxygen concentrations, and the Nurse shark was related to the seasons. 
Altobelli, A. N., & Szedlmayer, S. T. (9 august 2020). Migration and Residency of Sandbar, 
Atlantic Sharpnose, Bull, and Nurse Sharks in the Northern Gulf of Mexico. North American 
Journal of Fisheries Management, 40 (5), 1324-1343.

 

Driggers, W., Campbell, M., Hannan, K., Hoffmayer, E., Jones, C., & Sulikowski, J. (2020). 
Spatial variability in the fecundity of Atlantic sharpnose sharks (Rhizoprionodon terraenovae) 
in the northern Gulf of Mexico. Fishery Bulletin (Washington, D.C.) , 118 (1), 51–62. 
https://doi.org/10.7755/FB.118.1.5

 

Hannan, K., Driggers, W., Hanisko, D., Jones, L., & Canning, A. (2012). DISTRIBUTION OF 
THE NURSE SHARK, GINGLYMOSTOMA CIRRATUM, IN THE NORTHERN GULF OF 
MEXICO. Bulletin of Marine Science , 88 (1), 73–80. https://doi.org/10.5343/bms.2011.1033 
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A Behavioral Study of Drosophila - Does Blue Light Blocking Tint Matter?
 Sabrina Rittner, Brilee Schwinabart

As the COVID-19 pandemic occurred, people reverted to the virtual world claiming to 
experience discomfort. Symptoms reported were: disrupted sleep cycles, eye strain, and 
headaches. It is believed blue light emitted from screens causes these issues which lead 
individuals to purchase blue light blocking glasses. This new device (not cleared by the FDA) 
has people questioning its effectiveness.

We investigated three lenses, the orange lense was the strongest, the amber lense was 
weaker, and the clear lense was weakest. Using Drosophila, we evaluated their behavior on 
a scale of one to ten, observing rubbing legs and wings, flying, walking, and dormancy. After 
evaluation, the flies showed irritation when directly exposed to blue light emittance, and 
decreased irritation as lense strength increased. The flies showed sensitivity, leading us to 
believe that blue light blocking glasses are beneficial in blocking some light. The control 
group had an average dormancy rate of 7 and was consistent throughout all actions. The 
orange lense had an average dormancy rate of only 2.7. This data implied the light was 
stunning the subjects, while orange lense Drosophila seemed comfortable in their 
environment.

As this experiment helped us understand the behavior of drosophila, the project can be 
continued upon by others to test the true effectiveness of blue light blocking lenses. 
Scientists can take this study as basic data and examine any correlation between our 
Drosophila study and effectiveness of blockers on humans.

Leung, T. W. (2017, January 3). Blue-Light Filtering Spectacle Lenses: Optical and Clinical 
Performances. Https://Www.Ncbi.Nlm.Nih.Gov/Pmc/Articles/PMC5207664/. 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0169114

Team, H. I. W. (2016, October 26). Why do flies rub their legs together? How It Works. 
https://www.howitworksdaily.com/why-do-flies-rub-their-legs-together/#:%7E:text=When
%20you%20see%20flies%20sitting,together%2C%20they%20are%20cleaning
%20themselves.&text=They%20have%20to%20keep%20these,and%20mates%20and
%20avoid%20predators.
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The Effect of Caffeine on Drosophilia hydei Reproduction 
 Alissa Stanton
The purpose of this project is to explore and identify whether or not caffeine has any effect on 
Drosophila reproduction. The independent variable will be the different levels of caffeine 
used. The dependent variable is the amount of Drosophilia counted in the vials. The flies are 
a great way to explore reproduction because they reproduce quickly and efficiently. These 
specific type is Drosophilia are wingless which also makes them ideal for doing experiments 
on them.  Data is currently being collected. 

Itoyama, M. M., Melara de Campos Bicudo, H. E., & Cordeiro, J. A. (1997). Effects of 
caffeine on mitotic index in Drosophila prosaltans (Diptera). Brazilian Journal of Genetics, 20
(4). https://doi.org/10.1590/S0100-84551997000400016.

Nall, A., Shakhmantsir, I., Cichewicz, K. et al. (2016). Caffeine promotes wakefulness via 
dopamine signaling in Drosophila. Scientific Reports. 6, 20938. DOI: 10.1038/srep20938

Wu, M. N., Ho, K., Crocker, A., Yue, Z., Koh, K., & Sehgal, A. (2009). The effects of caffeine 
on sleep in Drosophila require PKA activity, but not the adenosine receptor. The Journal of 
Neuroscience. 29(35), 11029–11037. Doi: 10.1523/JNEUROSCI.1653-09.2009.
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Assessing the Impact of Increased Levels of Cortisol on Dream Recall
 Arnika Abeysekera

Psychological stressors are known to greatly influence frequency, content and recall 
of dreams. Stress can cause specific stress-related dreams, reduce the frequency of 
dreams and increase intensity and vividness of dreams. It has been established that 
the primary stress hormone, cortisol, not only escalates over the course of the 
night’s sleep, but influences the brain systems involved in memory. Higher levels of 
cortisol interfere with forms of memory consolidation, and therefore, may impact our 
ability to recall dreams. The purpose of this research was to assess the possible 
impact of stress in the waking state on dream recall. 

Data was collected from various sleep studies regarding the number of dreams each 
subject recalled in one night in addition to measured cortisol levels in subjects during 
the duration of their sleep. The frequency of dream recall was then statistically 
compared in subjects with normal and higher cortisol levels. It was determined that 
with an average increase in cortisol levels by 30 nmol/l, dream recall frequency 
decreased by approximately 42% percent. Therefore, there was a relationship 
between dream recall and lower cortisol secretion. 

Further research would entail examining not only the relationship between the stress 
hormone cortisol and dream recall, but how personality dimensions and behavior 
relate to such influences. By understanding the relationship between stress and 
dreaming, we can obtain a better understanding of the risks associated with high 
stress levels. 

Aceto, P., Lai, C., Perilli, V., Dello Russo, C., Federico, B., Navarra, P., . . . Sollazzi, 
L. (2013). Stress-related biomarkers of dream recall and implicit memory under 
anaesthesia. Anaesthesia, 68(11), 1141-1147. doi:10.1111/anae.12386

Kim, E. J., & Dimsdale, J. E. (2007). The effect of psychosocial stress on sleep: a 
review of polysomnographic evidence. Behavioral sleep medicine, 5(4), 256–278. 
https://doi.org/10.1080/15402000701557383

 Talamini LM, Bringmann LF, de Boer M, Hofman WF (2013) Sleeping Worries Away 
or Worrying Away Sleep? Physiological Evidence on Sleep-Emotion Interactions. 
PLoS ONE 8(5): e62480. https://doi.org/10.1371/journal.pone.0062480
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The Correlation Between Plastic Surgery and the Rise of Social Media
 Sharon Altarace

The Correlation Between Cosmetic Surgery and the Rise of Social Media 

     Ever since social media usage has risen, cosmetic surgery has become more mainstream 
and popular amongst the crowds. The purpose of this project was to see if social media had 
an influence on people’s decision to get cosmetic surgery, and if there was a correlation 
between cosmetic surgery cases and the rise of social media. For this project, gathering 
background information on the rise of the popularity of certain procedures was done, as well 
as the collection of data that showed/compared the popularity of these procedures before 
and after the growth of social media. Based on the data, there was a consistent growth of 
social media users from 2006 to 2016, however, the same could not be said for the cosmetic 
surgery cases. From 2010 to 2019, there were times when the numbers from 2019 were 
lower than 2010. This was shown by the United States’s data due to their total difference 
from 2010 to 2019 being -5,456 instead of a positive number like Mexico’s 71,622 cases. 
With this data and a statistical t-test, it was concluded that the hypothesis that if social media 
continues to surround daily life, then the number of people who get plastic surgery will 
increase, was not supported. Because the value of the calculated t was not significant, the 
null hypothesis was not rejected. Further research could explore the other factors that 
influence people’s decisions to undergo cosmetic surgery, and could delve deeper into the 
psychological aspect of their choice.

Ferraro, G. A., Rossano, F., & D’Andrea, F. (2005). Self-perception and self-esteem of 
patients seeking cosmetic surgery. Aesthetic plastic surgery, 29(3), 184-189. 

Furnham, A., & Levitas, J. (2012). Factors that motivate people to undergo cosmetic surgery. 
The Canadian journal of plastic surgery = Journal canadien de chirurgie plastique, 20(4), 
e47–e50. 

McGrath, M. H., & Mukerji, S. (2000). Plastic surgery and the teenage patient. Journal of 
pediatric and adolescent gynecology, 13(3), 105-118. Websites/references for where you 
found data so far (APA format)
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The Negative Effects of Sleep Deprivation in Teenagers/Adolescents
 Ann Cargill, Liam Gilloon
More than 87 percent of high school students receive less than the recommended eight to 10
 hours of sleep each night. This staggering statistic shows just how many teens suffer from a 
lack of sleep. Sleep is vital for growth and development, yet, teenagers are simply not getting 
enough. If teenagers experience chronic sleep deprivation over an extended period of time, 
their physical and mental health will decline. Methods used: “In Study 1, adolescents (ages 
11.5-15.0) were randomly assigned to two nights of monitored sleep restriction (4 hrs. in bed) 
or extension (10 hrs. in bed). One week later, they completed the other sleep manipulation. 
Study 2 used a similar protocol and invited adolescents (ages 12-15.0) to the sleep 
laboratory along with 2-4 friends to observe affective behavior in a social context primed for 
peer conflict”. The results showed that: “Study 1 demonstrated increased negative affect 
following sleep restriction, relative to extension, on self-report and pupil measures. Study 2 
replicated these effects and demonstrated greater negative affective behavior in a peer social 
context). Exploratory analyses for positive affect showed reductions as assessed by self-
report, but not pupil, in Study 1; and no significant effects in Study 2; positive affective 
behavior”. Clear conclusions can be drawn from this experiment that shows how sleep 
deprivation in adolescents causes attention deficits, fatigue, poor mental and psychiatric 
health, poor social behavior. McMakin DL;Dahl RE;Buysse DJ;Cousins JC;Forbes EE;Silk 
JS;Siegle GJ;Franzen PL; “The Impact of Experimental Sleep Restriction on Affective 
Functioning in Social and Nonsocial Contexts among Adolescents.” Journal of Child 
Psychology and Psychiatry, and Allied Disciplines, U.S. National Library of Medicine, 
pubmed.ncbi.nlm.nih.gov/27302148/. https://pubmed.ncbi.nlm.nih.gov/27302148/ 

News Center. (n.d.). Among teens, sleep deprivation an epidemic. Retrieved November 20, 
2020, from https://med.stanford.edu/news/all-news/2015/10/among-teens-sleep-deprivation-a 
n-epidemic.html

CDC - Basics About Sleep - Sleep and Sleep Disorders. (2017, May 04). Retrieved 
November 20, 2020, from https://www.cdc.gov/sleep/about_sleep/index.html
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The Effects Of Repeated Blows From Football On Student Learning
 Alexis Carkhuff
Approximately 3.5 million children that are 14 and younger get hurt annually playing sports or 
participating in recreational activities. Almost 215,000 children ages 5 to 14 were treated in 
hospital emergency rooms for football-related injuries, with nearly 10,000 of those 
hospitalized as a result of their injuries. With such a large number of kids being injured each 
year it is no wonder there has been so much research into this subject. One thing that is not 
very well researched though is the effects of subconcussive hits. Furthermore, there is not a 
lot of research into the effects of how these subconcussive hits can affect important aspects 
of student learning. That is the purpose of this study; to find out how subconcussive hits from 
football can affect important aspects of student learning, like memory for example. In this 
study Drosophila melanogaster was used as a model to represent a student’s brain. There 
were two groups of Drosophila melanogaster, one group received subconcussive blows for a 
week and another group did not receive any subconcussive blows. Both groups then went 
through a teaching system using the reward method, and finally they were on how well they 
could remember what they were taught. Not all data has been collected at the moment, so 
there is no final conclusion. 

Cervantes-Sandoval, I., & Davis, R. L. (2017, December 12). Fruit Flies Can Teach Us How 
We Forget. Frontiers for Young Minds. 
https://kids.frontiersin.org/article/10.3389/frym.2017.00063#:%7E:text=Flies%20learn%20that
%20they%20will,and%20they%20score%20an%20A.

Staff, S. X. (2017, March 7). How fruit flies form orientation memory. Phys.Org. 
https://phys.org/news/2017-03-fruit-flies-memory.html

Tempel, B. L. (1983, March 1). Reward learning in normal and mutant Drosophila. PNAS. 
https://www.pnas.org/content/80/5/1482.short 
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The Effect of Outfit Color on Human Perception of Other People
 Aaryaman Chadha
This study was conducted in order to analyze the effect of outfit and clothing colors that 
people wear, and the effect they have upon first sight, on others’ impressions and 
perceptions. The idea to study this topic was initially brought up, due to how organisms such 
as bees operate. They’re not attracted to flowers based on the fact that they are flowers, but 
are rather attracted to anything that is yellow, white, red etc. This can be concluded, as 
individuals who wear colors
that resemble flowers, are more likely to catch the attention of bees in the vicinity. What this 
study specifically aims to discover, is how the human brain reacts to the eyes seeing different 
outfit colors on people. It aims to answer questions such as whether skin tone can play a 
role, or whether the generalized theories regarding outfit color perceptions are true or false. 
The procedures for this study were primarily website based, and conclusions were formed 
upon data and information gathered from trusted sources, or data collected from previous 
research. The independent variable in this study was different outfit colors, while the 
dependent variable being the effect it has on human perception of other people. 

Howlett, N., Pine, K., Orakçıoğlu, I., & Fletcher, B. (2013). The influence of clothing on first 
impressions. Journal of Fashion Marketing and Management: An International Journal, 17 
(1), 38-48. doi:10.1108/13612021311305128

Radeloff, D. J. (1991). Psychological types, color attributes, and color preferences of 
clothing, textiles, and design students. Clothing and Textiles Research Journal, 9 (3), 59-67. 
doi:10.1177/0887302x9100900309

Waude, A. (2016, February 19). Fashion psychology: How the clothes you wear affect how 
people perceive you. Retrieved February 23, 2021, from 
https://www.psychologistworld.com/body-language/psychology-of-clothing-dating-dress
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The Influences of Virtual Reality on Education
 Grace Choi

There has only been minimal research on the effects of virtual reality (VR) on education. This 
project explores whether virtual reality has a positive impact on student learning and whether 
it is a preferable alternative to traditional schooling methods. This project analyzed multiple 
existing studies and compared the effect of traditional teaching methods and VR-integrated 
methods on participants’ test scores. The results of each study were compiled, and a paired t-
test was conducted on the post-test scores of each group to determine the statistical 
significance. The mean posttest score of the traditional group was 43.3, and the mean post-
test score for the VR group was 54.3 (units of the test scores varied between each study). A 
paired t-test was performed, and the resulting calculated t value was 2.89, which is greater 
than the critical t value of 2.57. This means the null hypothesis was rejected and the 
difference between the two groups (VR posttest scores and traditional post-test scores) was 
significant. Thus, the hypothesis, if virtual reality is implemented in educational programs, 
participants will perform better on tests due to increased stimulation and interactive learning, 
was supported. Further research could explore long-term implementation of VR in education 
and its long-term effects.

Allcoat, D., & Muhlenen, A. V. (2018, November 27). Learning in virtual reality: Effects on 
performance, emotion and engagement. Retrieved from ResearchGate: 
https://www.researchgate.net/publication/329292469_Learning 
_in_virtual_reality_Effects_on_performance_emotion_and_engagement 

Gabunilas, L. M., Adlao, E., Burns, K., Chiu, J. S., & Sanchez, S. S. (2018, May). Utilizing 
portable virtual reality in teaching chemistry. Retrieved from ResearchGate: 
https://www.researchgate.net/publication/329670909_ 
UTILIZING_PORTABLE_VIRTUAL_REALITY_IN_TEACHING_CHEMISTRY 

Lund, B. D., & Wang, T. (2019, October). Effect of virtual reality on learning motivation and 
academic performance: What value may VR have for library instruction? Retrieved from 
ResearchGate: https://www.researchgate 
.net/publication/336722932_Effect_of_Virtual_Reality_on_Learning_Motivation_and_Academ 
ic_Performance_ What_Value_May_VR_Have_for_Library_Instruction 

Nicholson, D. T., Chalk, C., Funnell, R. J., & Daniel, S. J. (2006, November). Can virtual 
reality improve anatomy education? A randomized controlled study of a computer-generated 
three-dimensional anatomical ear model. Retrieved from PubMeb: 
https://pubmed.ncbi.nlm.nih.gov/17054617/ 

Tiala, S. K. (2005). Virtual reality in the K-12 classroom. Retrieved from Iowa State University 
Digital Repository: https://lib.dr.iastate.edu/rtd/1776/?utm_source=lib.dr.iastate.edu%2Frtd%
2F1776&utm_medium=PDF&utm_ca mpaign=PDFCoverPages 
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An Analysis of Demographic Discrepancies in SRO-Related Discipline in Loudoun 
County Public Schools
 Sahar Choudhury

In the wake of countless cases of race-based police brutality around the country, particularly 
against those with special needs, Americans are reexamining the role and authority of police 
officers. Police in the education system are not exempt from this scrutiny. The aim of this 
project is to gather and analyze data on disciplinary practices associated with School 
Resource Officers (SROs) in Loudoun County Public Schools (LCPS) to find potential racial 
and ability-based discrepancies in referrals to law enforcement and disciplinary practices.

Existing research concludes that the presence of SROs in schools contributes to higher rates 
of in-school suspension (ISS), out-of-school suspension (OSS), and referrals to law 
enforcement, particularly for Black students and students with special needs. Based on 
existing studies, the hypothesis is that there are disciplinary disproportionalities between 1) 
students of different races and 2) disabled/special-needs students versus non-disabled 
students. To test this hypothesis, statistical analysis was performed on data from the Civil 
Rights Data Collection and Discriminology. Among other aspects, this analysis included chi-
squared tests and risk ratios. Thus far, results support the hypothesis. For example, the 
average number of school days missed due to OSS for a Black male LCPS student was 
found to be 39.12 versus 8.28 days for a white male LCPS student. Final results and 
conclusions are imminent.

If the conclusion supports the hypothesis and disparities are found, the first step toward 
addressing them can be the reallocation of funding from SROs toward mental health support 
staff and equity training.

Justice Policy Institute. (2020, July 10). The presence of school resource officers (SROs) in 
America's schools. Justice Policy Institute. http://www.justicepolicy.org/research/12915.

LCPS. (2020, August). Action plans to combat systemic racism. Retrieved from 
https://www.lcps.org/cms/lib/VA01000195/Centricity/domain/60/equity_initiative_documents/
Detailed_Plan_to_Combat_Systemic_Racism_August_2020.pdf

Whitaker, A., Torres-Guillén, S., Morton, M., Jordan, H., Coyle, S., Mann, A., & Sun, W.-L. 
(2019). Cops and No Counselors. American Civil Liberties Union. 
https://www.aclu.org/report/cops-and-no-counselors.
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Optimum Conditions for Mental Health
 Hailey Cruver, Alpar Yartas

There are various environmental and individual factors that affect the mental health of a 
community and individual; the goal of this project was to study some of these factors to 
deduce the best conditions for mental health. The studied factors include environmental 
factors: Air quality, amount of natural disasters that have occured in or near the studied city, 
population density, median income & cost of living, and Individual factors: Friend & family 
dynamics and relationships, and autogenous practices.

The Optimal Conditions for Mental Health (OCMH) in relation to environmental factors
has been determined, and applied to find the best city to live in (from 18 randomly chosen 
cities in the United States). It is expected that Rapid City, South Dakota is the city to live in 
that will do the best at preventing mental illness; it ranked #4 in air quality, #8 in lowest 
number of natural disasters, and #2 for the cost of living to income ratio; it was the only city 
that was in the top 50% for all three categories. The OCMH in relation to individual factors 
has also been determined and used to find the best ways for someone to take care of 
themselves (i.e. post suicide help, sleeping habits, and healthy/beneficial habits in general).

Population density was excluded from the ranking system because there was no clear 
correlation with mental health in the articles that were used in this study. If this project is 
expanded upon, these cities should be ranked on more environmental factors.

Berry, H. L., Bowen K., and Kjellstrom T. (2014). Climate change and mental health: A
causal pathways framework. International Journal of Public Health , DOI 10.1007.
Retrieved from
https://www.researchgate.net/profile/Helen_Berry4/
publication/40768724_Climate_change_and_mental_health_A_causal_pathways_framewor
k/links/0046351883caa3766a000000/Climate-change-and-mental-health-A-causal-
pathways-framework.pdf

Chen, S., Oliva, P., and Zhang, P. (2018). Air Pollution and mental health: Evidence from
China. National Bureau of Economic Research . Retreived from
https://www.nber.org/system/files/working_papers/w24686/w24686.pdf

Chulhong P. (2017). Population density and urban design features’ relationship to mental
health. Georgia Tech SMARTech . Retrieved from
https://smartech.gatech.edu/bitstream/handle/1853/58550/chulhong_park_population_densit
y_and_urban_design.pdf
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"Knocked Out"
 David Dimitri, Aidan Nathan
For years, football has been a staple of American culture, but only in recent years have we become 
aware of the dangers that it possesses for those who play. There have been multiple studies that have 
found a connection between playing football and higher rates of head injuries, including concussions, 
traumatic brain injuries and Chronic Traumatic Encephalopathy (CTE). The brain is suspended in fluid 
inside of the skull. This fluid serves as a cushion between the brain’s soft tissue and the sides of the 
cranium. Concussions transpire when impacts to the head cause the brain to strike against the side of 
the skull. The impact of the brain on the side of the skull can cause inflammation or bruising inside the 
brain, causing brain tissue nerves to stretch and be unable to perform their tasks, which lead to the 
symptoms of concussions. Symptoms of concussions include disorientation, memory issues, 
headaches, and loss of consciousness. In fact, according to the CDC, athletes who suffer one 
concussion are more likely to sustain another, which is huge in the sport of football, where there are 
many impacts to the head that are likely to result in head injury, including concussions. CTE is a brain 
disorder that results from multiple head injuries. These injuries cause the brain to degrade over time, 
and symptoms may not appear for years after the last head injury. Symptoms of CTE include memory 
loss, impaired judgement, personality changes including aggression and depression, and loss of motor 
function.

Over the past few years, new findings have increased awareness about the long-term effects of 
concussions, and the need for new safety restrictions within the sport of football. Recently, the NFL has 
done its part to make the game as safe as possible, including imposing penalties for illegal hits, fines 
for players who put themselves and others at risk, and supporting research that is being done about 
concussions. In recent years, lots of research has been invested in developing helmets that reduce the 
risk of concussions for players. While helmets don’t completely eliminate concussions, they play a role 
in reducing impact that may lead to concussions and brain injuries. In this project, we seek to find which 
factors of helmet design are most effective in reducing the force of impact on the head, and by result 
the risk of getting a concussion. In this study, which uses data from a total of 1833 football players from 
eight different college teams, we will compare the ability of two common football helmets, the Riddell 
Revolution and the Riddell VSR4, to minimize head acceleration which is a contributing factor in leading 
to concussions. The major difference between the two is the Revolution has greater offset (meaning 
space between the shell of the helmet and the player’s skull) and 40% thicker foam. The hypothesis is 
that the Revolution helmet will do a better job at minimizing head acceleration due to the fact that the 
force has to travel a further distance to reach the head, and the foam is thicker so the force will not be 
as much. 

Aird, W. (2010). Commentary: Concussions in Football. Retrieved from Commentary: Concussions in 
football - Harvard Health.

Diehl, E. (2010). What’s All The Headache?: Reform Needed to Cope with the Effects of Concussions 
in Football. Retrieved from What's All the Headache: Reform Needed to Cope 
with the Effects of Concussions in Football Note 23 Journal of Law and Health 2010 
(heinonline.org).

Fricano, M. (22 August 2013). Making Football Helmets Safer to Prevent Concussions. Retrieved from 
https://newsroom.ucla.edu/stories/developing-new-materials-to-prevent-248008

prevent-248008I/We hereby certify that the above statements are correct and the information provided
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



210X12
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2021
The Correlation between Dog Ownership and Various Diseases
 Ethan Gramling

The purpose of this study was to determine whether or not dog ownership can 
physically and mentally help people that suffer from cardiovascular disease or Post 
Traumatic Stress Disorder (PTSD). This study compiles and analyzes information 
from similar studies conducted to determine correlation between dog ownership and 
cardiovascular disease as well as the correlation between dog ownership and 
PTSD. T-tests were conducted to analyze data from those studies. The parameters 
used for the t-tests include a significance level (p-value) of 0.05 and a degrees of 
freedom (df) value of 4. What the t-tests show is that the hypothesis, dog ownership 
is an effective treatment for patients that suffer from cardiovascular diseases or 
PTSD, is not supported and that the null hypothesis, dog ownership has no effect on 
the lives of people that suffer from a cardiovascular disease or PTSD, should not be 
rejected. This means that people that have been diagnosed for PTSD or a 
cardiovascular disease can use dog ownership as a secondary source of treatment 
but should seek out a better primary source of treatment. Although the hypothesis 
was not supported further research could investigate whether or not dog ownership 
is an effective preventative for cardiovascular diseases. 

Agodi, A., Barchitta, M., Inojosa, J., Jimenez, F., Kunzova, S., Maugeri, A., et al. 
(2019). Dog Ownership and Cardiovascular Health: Results From the Kardiovize 
2030 Project. ResearchGate, 268-275. 

Byberg, L. P. (2019, October). Dog Ownership and Survival After a Major. From 
American Heart Association : 
https://www.ahajournals.org/doi/pdf/10.1161/CIRCOUTCOMES.118.005342 

Chen, B.-R. M.-S.-N.-M. (2017, March ). Association between pet ownership and 
coronary artery disease in a Chinese population. From Medicine: https://
journals.lww.com/md-journal/Fulltext/2017/03310/
Association_between_pet_ownership_and_coronar y.28.aspx 

Hediger, K. L. (2020, July 21). Defining the PTSD Service Dog Intervention: 
Perceived Importance, Usage, and Symptom Specificity of Psychiatric Service Dogs 
for Military Veterans. From frontiers in Psychology : 
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.01638/full
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What Causes Aggression in Psychiatric Hospitals Around the World From a Nurses 
Point of View
 Syeda Huq, Hanna Tavassoli
There has been a rise in patient aggression seen in the hospitals. It is caused 
by environmental factors playing a role in the patient’s aggressive behaviors. 
Previous statistics were collected through various websites to find data to 
compare what factors affect a patient's aggression in the nurses point of view. 
Data that was collected was from MAVAS surveys used in different facilities 
around the world to then find correlations between the data. Results showed 
that in Egypt, the MAVAS survey reported that a majority (10.11) chose the 
management and in Saudi Arabia’s survey, the nurses reported that the 
management (10.27) caused the majority of the problems. With the data 
collected, a conclusion was formed as to which factors mainly affect patient’s 
aggression seen from around the world. Concluding, that nurses believe poor 
management factors, such as isolation of violent patients, cause psychiatric 
patients to act violently. 

Dawood, E. (2013b). Causes and Management of Psychiatric Inpatient 
Aggression and Violence: Comparison between Egyptian and Saudi Nurses’ 
Perspectives. In Journal of Natural Sciences Research. 
http://docshare01.docshare.tips/files/14775/147750602.pdf

Duxbury, J., Hahn, S., Needham, I., & Pulsford, D. (2008, June 6). 
The Management of Aggression and Violence Attitude Scale (MAVAS): 
a cross-national comparative study. 
PubMed. \https://pubmed.ncbi.nlm.nih.gov/18489452/

Ulrich, R. S., Bogren, L., & Lundin, S. (2012). Towards a design theory 
for reducing aggression in psychiatric facilities. In ARCH 
12: ARCHITECTURE / RESEARCH / CARE / HEALTH Chalmers Institute of 
Technology. 
http://conferences.chalmers.se/index.php/ARCH/arch12/paper/view/426
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The Effect of Price ($) on Product Favoritism
 Prisha Javed

Humans consider different factors while shopping, such as price, quality, or popularity of 
company products. But what really influences human purchasing behavior? This study 
revealed each factor’s role in purchase behavior, and possibly if price primarily 
influences purchase intentions. Various charts, graphs, and product information from 
three different companies were analyzed to conclude what truly influences purchasing 
behavior. The independent variable was the product price. The dependent variable was 
the product sales from certain companies. The control group was a company that sells 
one type of product with stable profits made from those products over time. As a result, 
many factors actually influence purchasing behavior instead of price alone. With the 
ANOVA statistical test, the means for Apple, Samsung, and Lenovo across all tables 
relating to product price were $278.39, $243.75, and $167.89, respectively. The 
alternative hypothesis was if a company sells products that are overpriced, allowing them 
to gain greater profits, then it will likely decrease the chances of an individual purchasing 
a certain product from that company compared to being influenced by the company 
brand and type of product, supported by the ANOVA statistical test performed and p < 
0.05. However, the alternative hypothesis is simultaneously rejected because it 
determines the company with the most overpriced products would predominantly have 
the least amount of sales, which was not supported in the results. Further research on 
how humans think while shopping and opinions on overpriced products can better 
solidify the data for the real world.

Jayasinghe, I. (2016). Customer Decision Making Criteria and the Importance of Price. 
Stax, Inc. Retrieved October 15, 2020, from https://medium.com/stax-insights/consumer-
decision-making-criteria-and-the- importance-of-price-1783d5589a8e 

Agata. (2018, September 1). How Much Does Price Actually Influence Customer 
Behavior? 4-Tell. Retrieved October 15, 2020, from https://4-tell.com/price-influence-
customer-behavior/ 

Kang, I., Cui, H., & Son, J. (2019). Conformity consumption behavior and FoMO [PDF]. 
Sustainability. 11(17): 4734. DOI: 10.3390/su11174734.
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How Teens With Social Anxiety Perceive Stressors Differently
 Olivia Kearney
Social anxiety is defined as having anxiety about or having fear of being judged by others in 
social situations. According to the National Institute of Health, every 1 in 3 teens will 
experience an anxiety disorder. This number has only risen through the years. It’s been 
reported that teen stress levels compare fairly with those of adults. Some scientists theorize 
that the cause for this is the heightened pressure to succeed that is placed on teens, as well 
as social media. Teens with social anxiety have been found to rely more on self-help
resources, some of which can come in the form of social media, rather than talking to 
someone or using another form of help for their anxiety. My goal is to find ways for teens to 
seek help without social media (which can worsen their anxiety) and still feel comfortable. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6611146/

https://www.healthychildren.org/English/health-issues/conditions/emotional-
problems/Pages/Anxiety-Disorders.aspx#:~:t
ext=According%20to%20the%20National%20Institutes,will%20experience%20an%
20anxiety%20disorder

https://www-sciencedirect-com.mutex.gmu.edu/science/article/pii/S0747563209000971
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The Effect of Music Therapy on Alzheimer's Disease
 Talia Khatib

The Effect of Music Therapy on Alzheimer's Disease

     Alzheimer’s disease (AD) is the sixth leading cause of death in the United States and 
currently has no cure. The purpose of this study is to compare different intervention methods 
done with Alzheimer’s patients to find a potential non-pharmaceutical treatment for the 
disease. This study looks at research done with music and exercise intervention methods in 
Alzheimer’s patients. It compares the Mini Mental State Examination (MMSE) scores of all 
studies assessed to see if there is any significant improvement in the severity of AD. The 
hypothesis, if music therapy is used in Alzehimer’s patients, then their symptoms will 
improve, is not supported by the data. Though some of the results are not comparable, the 
research studies suggest that exercise intervention methods are more effective than music 
therapy. MMSE scores for exercise intervention were higher than music therapy which 
means that the severity of AD decreased more. Further research could explore techniques to 
slow the progression of Alzheimer’s disease and improve symptoms which would help 
millions of lives.

Gallego, M., & García, J. (2017, April 28). Music Therapy and Alzheimer's Disease: 
Cognitive, Psychological, and Behavioural Effects. Retrieved January 21, 2021, from 
https://www.sciencedirect.com/science/article/pii/S217358081730072X# sec0035 

Giovagnoli, A.R., Manfredi, V., Parente, A. et al. Cognitive Training in Alzheimer’s Disease: A 
Controlled Randomized Study. Neurol Sci 38, 1485–1493 (2017). 
https://doi.org/10.1007/s10072-017-3003-9 

Farina, N., Rusted, J., & Tabet, N. (2013). The Effect of Exercise Interventions on Cognitive 
Outcome in Alzheimer’s Disease: A Systematic Review. Retrieved 2021, from 
https://pdfs.semanticscholar.org/f938/4cb055a7be46a7809ebe2adfff9be 4997fad.pdf 

Leggieri, M., Thaut, M., Fornazzari, L., Schweizer, T., Barfett, J., Munoz, D., & Fischer, C. 
(2019, March 12). Music Intervention Approaches for Alzheimer's Disease: A Review of the 
Literature. Retrieved January 20, 2021, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6424022/
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An Investigation on the Relationship Between Opioid-Attributed Fatalities and 
Evictions in Virginia
 Justin Kim
Two of the most urgent concerns facing the United States today are the opioid epidemic and 
the eviction crisis, each of which is inextricably linked to the nation’s prevalent poverty 
problem. Evictions cause instability in nearly every aspect of life for the impoverished, so it 
was hypothesized that this would create an environment very conducive to drug abuse. This 
correlational study examined the relationship between opioid-attributed fatalities and 
evictions in the municipalities of Virginia over a ten-year period (2007 to 2016). Of the state’s 
133 municipalities, 33 independent cities and 92 counties met inclusion criteria and were 
considered in this review (n=125). Relevant data points were collected and isolated from 
publicly available online databases. In a bivariate analysis, there was no significant 
correlation for 74 municipalities (-0.33 &le; &rho; &le; 0.33), negative correlation (&rho; < -
0.33) for 32 municipalities, and positive correlation (&rho; > 0.33) for 19 municipalities 
between opioid fatality rates and eviction rates. When considering other present research in 
this field of study, these findings demonstrate the need for a more nuanced approach in 
understanding the relationship between housing instability and drug abuse. Further research 
into this complex issue will consider other relevant variables including race, community 
safety, and other socioeconomic factors. 

Damon, W., McNeil, R., Milloy, M.-J., Nosova, E., Kerr, T., & Hayashi, K. (2019). Residential 
eviction predicts initiation of or relapse into crystal methamphetamine use among people who 
inject drugs: a prospective cohort study. Journal of Public Health, 41(1), 36–45. doi: 
10.1093/pubmed/fdx187

Desmond, M. (2016). Evicted: Poverty and Profit in the American City. Crown Books.

The National Institute on Drug Abuse. (2020). Opioid Overdose Crisis. The National Institute 
on Drug Abuse. https://www.drugabuse.gov/drug-topics/opioids/opioid-overdose-crisis
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Finding the Main Factors to Homelessness
 Jackson Murphy
This project is an aim to capture the most prominent factor to the crisis that is homelessness. 
The idea of the project was to figure out what factor has the highest effect on the patterns of 
homelessness and why that happens. The models built showed favorable outcomes in the 
sample scenarios created. However, dynamic models have limits and should be seen as 
exploratory. Fuzzy Cognitive Maps (FCM) were used to take this complex social problem and 
turn it into a conclusive explanation that social scientists are able to interpret. Through the 
use of fuzzy logic, the scientists were able to interpret data from other scholarly articles to 
select groups of factors related to homelessness and then calculate the level of influence it 
had. Through dynamic analysis with fuzzy logic and using cognitive maps it was found that 
education exerts the greatest force in the model and hence impacts the dynamism and 
complexity of a social problem such as homelessness. A very realistic conclusion that was 
made is that this social complex, homelessness, is very broad and that there are many 
causes. With this being said the data shown is representative of a specific channel way.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3766254/#:~:text=Homelessness%20is%20a
%20complex%20social, and20community%20and%20family%20breakdown.

https://www.ncbi.nlm.nih.gov/books/NBK218240/
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The Influence of Brain Development on the Effectiveness of Drug Abuse Resistance 
Education
 Kaitlyn Olia
The purpose of this study was to determine whether age has an influence on the 
effectiveness of Drug Abuse Resistance Education (DARE). Currently, DARE has a 
target population of fourth and fifth graders, but research indicates that DARE at this 
age level is ineffective. Research was gathered on how brain development and age 
affects lesson application and memory retention. The data showed that 10 year old 
children had an average of 73.5 percent success rate of learning abilities, while 
children over 10 years had an average of 84.83 percent success rate. The 
hypothesis, the effectiveness of DARE increases with the age of implementation, 
was not supported by the data. The results of the t-test indicate that there is no 
significant difference on the effects of age on learning between 10 year olds and 
children over 10 years. Further research could explore whether teenagers and adults 
display a significant difference in learning DARE material.

Alliance for Excellent Education. (2020). Executive Summary: How Body and Brain 
Development Affect Student Learning. https://all4ed.org/executive-summary-how-
body-and-brain-development-affect-student-learning/ 

Clark, R., Freedberg, M., Hazeltine, E., & Voss, M. (2015). Are There Age-Related 
Differences in the Ability to Learn Configural Responses? 
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0137260 

West, S., & O'Neal, K. (2004, June). Project D.A.R.E. outcome effectiveness 
revisited. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1448384/
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The Effect of Type of Political Rhetoric Disseminated by United States Senators on 
Positive Social Media Engagement
 Ashwin Prabu, Jack Versace
The purpose of this experiment was to determine if the type of political rhetoric disseminated 
by Senators affects the amount of positive engagement they receive. This research can 
possibly help the scientific community better understand how politicians influence 
constituents on social media. Randomly selected tweets were acquired from Senators’ 
Twitter accounts and placed into five categories: “Attack,” “Support,” “Ceremonial,” 
“Informational,” “Policy.” There was no control group as there is no standard type of tweet 
posted by Senators. The number of likes received by each tweet was observed and recorded 
in a data table. Then, the average likes of each category were calculated, and each category 
was ranked on a scale of 1-5 to measure positive engagement, with 1 having the highest 
number of likes and 5 having the lowest. It was hypothesized that if a Senator’s tweets fall 
under the “Attack” category, then they will tend to be associated with more positive 
engagement. The results indicated that the “Attack” category received the most positive 
engagement, with an average rank of 1.2, followed by the “Support,” “Ceremonial,” “Policy,” 
and “Information” categories, which had average ranks of 2.6, 3.4, 3.7, and 4.2 respectively. 
A t-test was performed on the data and revealed that there was a statistically significant 
difference in the rank of average Twitter likes between the “Attack” group and each of the 
other groups. The results supported the research hypothesis. It is believed that these results 
can be explained by Carl Jung’s theory of Shadow Projection, as “Attack” tweets provide a 
target for Shadow Projection, which Twitter users can latch onto to satisfy psychological 
drives. This research could lead to future studies regarding how social media specifically 
promotes political division and what government policies can be taken to best rectify this 
problem. 

Jung, C. (1969). Collected Works of C.G. Jung, Volume 9 (Part 1): Archetypes and the 
Collective Unconscious (Adler G. & Hull R., Eds.). Princeton University Press. 
doi:10.2307/j.ctt5hhrnk 

Kruglanski, A. W., Gelfand, M. J., Bélanger, J. J., Sheveland, A., Hetiarachchi, M., & 
Gunaratna, R. (2014). The Psychology of Radicalization and Deradicalization: How 
Significance Quest Impacts Violent Extremism. Political Psychology, 35, 69-93. 
doi:10.1111/pops.12163 

Trip, S., Bora, C. H., Marian, M., Halmajan, A., & Drugas, M. I. (2019). Psychological 
Mechanisms Involved in Radicalization and Extremism. A Rational Emotive Behavioral 
Conceptualization. Frontiers in Psychology, 10. doi:10.3389/fpsyg.2019.00437
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Assessing Patterns in Music Cataloged by Emotional Elicitations for Application in 
Film Soundtracks 
 Sonal Prakash

Music in film is crucial to an audience’s emotional response and absorption of film 
meaning. Previous studies have indicated a correlation between harsh frequencies in 
horror film soundtracks and a heightened sense of fear in audiences. The purpose of 
this research was to determine whether patterns existed in frequencies that 
contribute to the elicitation of other emotions. 

Data was collected by studying software generated spectrograms of music 
samples from a public audio library which cataloged audio files via several different 
parameters, including mood/emotion. Ten samples were obtained from each of the 
emotional categories of “sad,” “happy,” “angry,” and “relaxing”. The spectrograms 
were compared against others in the same category as well as across other 
categories in search of shared or distinguishing frequency patterns and/or 
structures.

Weak patterns were observed, however, the variability of the patterns and their 
presence in multiple categories demonstrate that they could not be assigned to a 
specific emotional genre. Spectrograms from “angry” music clips displayed 
remarkably greater amounts of “noise,” or indeterminate and non-musical sound than 
did music clips from other emotional categories. However, no distinct patterns or 
unique structures were identified in the spectrograms of music clips from the other 
emotional categories analyzed. Further study would entail increasing sample size of 
clips and analysis of spectrograms of music clips that include a vocal factor. The 
discovery of weak patterns indicates that frequency analysis may be an effective tool 
in distinguishing  which exist between emotional genres of music and their use for 
application in film. 

Bryant, G. A., Kaye, P., & Blumstein, D. T. (2012). The sound of arousal in music is 
context-dependent. Biology Letters, 8(5), 744-747. doi:10.1098/rsbl.2012.0374 

Y. M. G. Costa, L. S. Oliveira, A. L. Koericb and F. Gouyon, "Music genre recognition
using spectrograms," 2011 18th International Conference on Systems, Signals and
Image Processing, Sarajevo, Bosnia and Herzegovina, 2011, pp. 1-4. 

Juslin, P. N., Harmat, L., & Eerola, T. (2014). What makes music emotionally 
significant? Exploring the underlying mechanisms. Psychology of Music, 42(4), 599–
623. https://doi.org/10.1177/0305735613484548

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



220X12
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2021
Effect of music with the memory of Alzheimer patients
 Luis Quiles
This project's purpose is to determine the effect of music on the memory of Alzheimer 
patients. The project is a result of debates questioning how far music can enhance the brain. 
Participants were tested individually in a single session; stimuli were presented on 
computers. The lyrics were written to include a mandate related to their topic action so that 
they were able to serve as “functional” mnemonic devices with a specific testable message. 
Each recording is repeated three times. Immediately following the study phase, participants 
answered two questions in order to assess both general and specific content memory. For 
each item, the participant was first asked whether or not participants had heard a set of lyrics 
about the object. If a participant responded yes to the general content question, participants 
were then asked what the lyrics had instructed. If a participant responded no , participants 
were asked to make a hypothetical preference choice. In both cases, the participants were 
given the choice of two actions, and these actions were always the same for a specific object 
item. The results support the hypothesis that general content information studied in sung 
lyrics may be better remembered than that studied in spoken lyrics. However, musical 
encoding enhances memory only for general content information. Memory for specific content 
information, on the other hand, did not benefit from musical encoding. Furthermore, the 
future of technological advancements could show promise to discovering a benefit to memory 
for specific content information. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3567773/

https://www.researchgate.net/profile/Muireann-Irish/
Publication/7065222_Investigating_the_Enhancing_Effect_of_Music_on_Autobiographical_M
emory_in_Mild_Alzheimer%27s_Disease/links/5534589a0cf27acb0def9a5a/Investigating-
the-Enhancing-Effect-of-Music-on-Autobiographical-Memory-in-Mild-Alzheimers-Disease.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6571139/
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Determination of Adolescent Post-Traumatic Stress Disorder (PTSD) Resulting from 
Medical Trauma
 Dayanara Rivera

Post-Traumatic Stress Disorder (PTSD) is a psychiatric disorder that is challenging to 
understand and treat in adolescents (0-18 years). Studies indicate a connection between 
young patients’ PTSD symptoms and sensory overload. While psychotherapy is the main 
therapeutic method used to treat children with PTSD, Sensory Integration Therapy (SIT) is 
less commonly used as treatment to deal with sensory overload associated with PTSD. This 
includes symptoms such as, but not limited to, hyperarousal, detachment from the outside 
world, and sleeping problems. Developing brains of children interpret sensory information 
with both parietal lobes that are altered when subjected to trauma. 

 Neurological and psychological aspects of pediatric trauma were examined using data from 
22 clinical studies provided by Children’s Hospital of Philadelphia Research Institute. Data 
was reviewed with the goal of determining the necessity for increased use of Sensory 
Integration Therapy for PTSD-diagnosed children. Variables that were analyzed included 
age, race, symptoms, and type of injury. In addition, an analysis was conducted to determine 
possible links between the aforementioned variables and childhood injuries which provoked 
PTSD symptoms. Sensory-Related (SR) symptoms existed in approximately 50% of all 
PTSD cases reviewed. The most common SR symptom was detachment from the outside 
world, seen the most in animal bite/attack injuries. Overall, 71.4% of all trauma types 
experienced detachment as their most frequent SR symptom. Correlation between SR 
symptoms and trauma type indicates that the efficacy of using sensory-integration therapy to 
treat pediatric PTSD deserves further attention

Kaminer, Debra, Soraya Seedat, and Dan J. Stein. “Post-Traumatic Stress Disorder in 
Children”. World Psychiatry: Official Journal of the World Psychiatry Association (WPA) 4, 
no.2 (June 2005).https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1414752/ 

 Watson, Kathryn. “What is Sensory Overload?”. Healthline. September 27, 2018. 
https://www.healthline.com/health/sensory-overload.

Yochman Aviva, and Ruth Pat-Horenczyk. “Sensory Modulation in Children Exposed to 
Continuous Traumatic Stress”. Journal of Child and Adolescent Trauma 13 (2020). 
https://doi.org/10.1007/s40653-019-00254-4.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



222X11
Behavioral & Social 

Sciences
200

LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Rising COVID-19 Cases on Mental Health
 Yas Saghafi
The purpose of this experiment was to see how much the COVID-19 cases affect people, 
especially regarding their mental health. This relates to the study of observing how mental health 
can be affected by the environment one lives in. In this experiment, data of the cases of the 
Coronavirus in 3 different regions by month were gathered, along with the percentage of the 
population who were affected by anxiety and depression during those months. After collecting the 
data, it is important to construct a line graph considering that the data is being collected over a 
period of time. After constructing the graph, it is apparent that as the cases of the virus rise, so do 
the cases of mental health. This shows the correlation between the two variables. To further 
prove this a paired t-test was run showing that t , which was 9.7861 was greater than the 
significance level of 2.601. Therefore, the test rejects the null hypothesis which states that, rising 
COVID-19 cases do not affect mental health. In this experiment the hypothesis was supported 
and found significant. The hypothesis stating that, if more people are infected with COVID-19 in a 
country, then rates of positive mental health will decline. Further research on this topic can 
explore if the rising cases have more effect on the rising cases of anxiety or depression. Perhaps 
more research could be done on what specific aspects that the Coronavirus brings, results in the 
percentages of anxiety and depression to rise.

Carbray, J. (2020). How COVID-19 Is Affecting the Mental Health of Children and Adolescents. 
Psychiatry & Behavioral Health Learning Network. 
https://www.psychcongress.com/multimedia/how-covid-19- affecting-mental-health-children-and-
adolescents. 

Centers for Disease Control. (2020). Children and Young People's Social, Emotional, and Mental 
Health. COVID-19 Parental Resources Kit. https://www.cdc.gov/coronavirus/2019-ncov/daily-life-
coping/parentalresource-kit/index.html.

Centers for Disease Control and Prevention (CDC). (2021, January 06). Mental Health - 
Household Pulse Survey - COVID-19. January 23, 2021, 
https://www.cdc.gov/nchs/covid19/pulse/mental-health.htm

Mental Health Foundation. (2020, September 23). In Wave 5, mid-June, nearly three months on 
from lockdown. Retrieved January 23, 2021, from https://www.mentalhealth.org.uk/our-work/
research/coronavirus-mentalhealth-pandemic/key-statistics-wave-5  

Ueda, M., Matsubayashi, T., & Nordstrom, R. (2020). Suicide and mental health during the 
COVID-19 pandemic in Japan. Retrieved 2021, from https://www.researchgate.net/
publication/344490423_Suicide_and_mental _health_during_the_COVID-19_pandemic_in_Japan

World Health Organization (WHO). (2020). WHO Coronavirus Disease (COVID-19) Dashboard. 
January 22, 2021, https://covid19.who.int/
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The Effect of Beta-hydroxybutyrate on Seizure Susceptibility of Bang Sensitive D. 
melanogaster
 Sakshi Sankaran
Epilepsy is a devastating and complex neurological disorder caused by disturbed nerve cell 
activity in the brain. Individuals with epilepsy experience frequent seizures. Scientists believe 
that the ketogenic diet (high-fat, low-carbohydrate) has the ability to reduce seizure 
susceptibility among those with epilepsy. This experiment will test to see if a diet 
supplemented with beta-hydroxybutyrate (ketone body) has the capability of reducing 
seizures one with epilepsy may experience. The model for this experiment will be Drosophila 
melanogaster flies with the Bang Sensitive mutation. If the Drosophila melanogaster flies 
with the Bang Sensitive (BS) mutation are put on a diet supplemented with beta-
hydroxybutyrate (ketone body) then they will be less susceptible to experiencing epileptic 
seizures. While data is still being collected, the results thus far are working in favor of the 
hypothesis. 

Engel, J. (2014). Approaches to refractory epilepsy. Annals of Indian Academy of 
Neurology. 17(Suppl 1). S12-S17. DOI: 10.4103/0972-2327.128644.

Mackeen, D. (2020, January 02). What Is the Keto Diet and Does It Work? Retrieved 
November 06, 2020, from https://www.nytimes.com/2020/01/02/style/self-care/keto-diet-
explained-benefits.html.

Singh, G. (2000). Cancer risk in people with epilepsy: The role of antiepileptic drugs. 
Brain. 128(1). 7-17. https://doi.org/10.1093/brain/awh363. 
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How do Biological and Social Factors Increase the Spread of HIV among women in 
South Africa?
 Isabel Shew
HIV positivity rates in South Africa have become increasingly confined to women and female 
teenagers. The purpose of this research project is to evaluate the biological and social 
factors that increase the spread of HIV among women in South Africa. Many South African 
communities do not have access to a standard education, specifically one with sexual 
education. Factors that contribute to heightened HIV case numbers include poverty, gender-
based violence, lack of education, and weakened support systems. Due to these 
developments, it was hypothesized that prevention and testing programs were essential and 
beneficial in curtailing the spread of HIV through education.

The first step in this experiment was studying the most common factors contributing to the 
transmission of HIV in order to create prevention plans. Researchers a part of the 
Community Information and Epidemiological Technologies conducted surveys in Namibia, 
Tanzania, and Cape Town to evaluate how gender-based violence incites aggression that 
negatively impacts women and children, further contributing to the spread of HIV. It was 
found that vulnerability can be increased by factors such as alcohol use, violence, and 
gender hierarchies. Educational intervention has proved to reduce violence against women. 
Nine North American Gender Based Violence prevention organizations conducted by the 
Steppingstone program found that 13 3-hour training sessions educating young women aged 
15-26 on HIV prevention led to 15% fewer new HIV infections.

Results from this research project prove that education based intervention on sex, intimidate 
partner violence, gender based violence, and contraceptive outreach is essential to public 
health. "HIV and AIDS in South Africa." Avert , 15 Apr. 2020, 
www.avert.org/professionals/hiv-around-world/sub-saharan-africa/south-africa.

"HIV Prevention Activities." HIV.gov , 31 Aug. 2017, www.hiv.gov/federal-response/federal-
activities-agencies/hiv-prevention-activities.

Jonas, Crutzen, Borne, Sewpaul, Reddy. "Teenage Pregnancy Rates and Associations with 
Other Health Risk Behaviours: a Three-wave Cross-sectional Study Among South African 
School-going Adolescents." Reproductive Health , Biomedical Central, 4 May 2016.
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The Correlation Between Antisocial Personality Disorder and Criminal Behavior
 Farah Tfaili

The Correlation Between Antisocial Personality Disorder and Criminal Behavior

     Antisocial personality disorder (ASPD) is a mental illness characterized by impulsivity, 
manipulation, and general antisocial behavior that can be disguised under superficial charm. 
The purpose of this research was to explore the reason why antisocial individuals are so 
closely linked with violent crimes. Data was collected from various studies that analyzed the 
behavior and experiences of numerous criminals. This data was then separated between 
ASPD criminals and non-ASPD criminals to examine the prevalence of various types of 
crimes among the two groups. The U.S. male criminals had a mean of 29.15 for the overall 
crimes, which was less than the U.S. male ASPD criminal mean of 47. 125. A paired t-test 
was done at a significance level of 0.05 and the results were insignificant at a p-value of 
.482037. The hypothesis was that individuals with antisocial personality disorder are more 
likely to commit violent crimes than other individuals. This hypothesis was not supported by 
the results of the t-test. Further research could be done to determine how the high rates of 
impulsive aggression in antisocial individuals can be better prevented at an early age. 

Azevedo, J., Vieira-Coelho, M., Castelo-Branco, M., Coelho, R., & Figueiredo-Braga, M. 
(2020). Impulsive and premeditated aggression in male offenders with antisocial personality 
disorder. PloS one, 15(3), e0229876. https://doi.org/10.1371/journal.pone.0229876 

Eckart, K., Mats Fridell, Morten Hesse, Mads Meier Jæger (2008). Antisocial personality 
disorder as a predictor of criminal behaviour in a longitudinal study of a cohort of abusers of 
several classes of drugs. Addictive Behaviors. 2008. 
https://doi.org/10.1016/j.addbeh.2008.01.001. 

Petras, H., Kellam, S. G., Brown, C. H., Muthén, B. O., Ialongo, N. S., & Poduska, J. M. 
(2008). Developmental epidemiological courses leading to antisocial personality disorder and 
violent and criminal behavior: effects by young adulthood of a universal preventive 
intervention in first- and second-grade classrooms. Drug and alcohol dependence, 95 Suppl 
1(Suppl 1), S45–S59. https://doi.org/10.1016/j.drugalcdep.2007.10.015
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Foliage plants and their effect on human psychological states
 Nandika Vuyyuri, Ashley Woo
Foliage plants have been used indoors since 3rd century BC and have been used in 
restaurants, hotels, homes, schools, hospitals, and other workplaces. With a recent increase 
in mental health related issues caused by the Coronavirus, these innocent, common 
houseplants could be one small step in remedying the effects of this pandemic. The idea of 
this study was that in the presence of foliage plants, there would be an increase in the well-
being of the psychological and physiological state with more positive emotions than negative 
ones. 20 university male students were placed in a room with a container with or without 
plants covered by a cardboard box. They were asked to observe what was in the box for 3 
minutes. While observing, the students’ oxy-Hb concentrations in the prefrontal cortex were 
measured with near-infrared spectroscopy at 1 Hz every second as an index for the 
physiological effects. After the 3 minutes, subjective evaluations of their emotions were also 
taken through surveys. The results revealed that the average oxy-Hb in the students viewing 
plants was lower than those who didn’t view plants. From the surveys, the students reported 
feeling more relaxed when viewing the foliage plants. In conclusion, foliage plants caused 
psychological and physiological relaxation and induced positive emotions. Other studies to be 
further discussed, revealed plants relaxing stress, improving focus, and improving well-being. 
Foliage plants are as effective as the nature encountered outside and can be used as a 
means to improve the well-being of those in quarantine. 

Adams, J., & Deal, B., & Kweon, B., & Larsen, L., & Tyler, E. (1998). Plants in the workplace 
the effects of plant density on productivity, attitudes, and perceptions. Environment and 
Behavior, 30(3), 261-281. 
https://journals-sagepub-com.mutex.gmu.edu/doi/pdf/10.1177/001391659803000301.

Bringslimark, T., & Hartig, T., & Patil, G. G. (2009). The psychological benefits of indoor 
plants: A critical review of the experimental literature. Journal of Environmental Psychology, 
29(4), 422-433. https://doi.org/10.1016/j.jenvp.2009.05.001.

Chang, C., & Chen, P. (2005). Human Response to Window views and indoor plants in the 
workplace. Hortscience, 40(5), 1354-1359. https://doi.org/10.21273/HORTSCI.40.5.1354.

Park, S., & Song, C., & Choi, J., & Son, K., & Miyazaki, Y. (2016). Foliage plants cause 
physiological and psychological relaxation as evidenced by measurements of prefrontal 
cortex activity and profile of mood states. HortScience, 51(10), 1308-1312. 
https://doi.org/10.21273/HORTSCI11104-16.

Rich, D. L. (2007). Effects of exposure to nature and plants on cognition and mood: a 
cognitive psychology perspective. 
https://ecommons.cornell.edu/bitstream/handle/1813/7914/dissertation 
%2520july7.2007.pdf?sequence=1&isAllowed=y.
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The Predicted Effect of Federally Lowering the Drinking Age in the United States on 
Citizens  Under Twenty-One 
 Samantha Wagner
This experiment will combine the results of two groups of studies in order to come to a 
conclusive decision on whether federally lowering the drinking age from 21 in the United 
States would be more or less beneficial for citizens below 21. The first set will focus on the 
biological effects of drinking underage and exactly what level of drinking will cause such 
damage. The second set will analyze the change in the chosen level of drinking in various 
age groups, usually those below 18 and between 18 and 20, and trends in alcohol-related car 
accidents in both the United States and New Zealand, and finally use this information to 
predict the change of these rates in the US if it were to lower its drinking age to 18. 

There are many adverse effects caused by drinking underage. These include lack of sleep, a 
disruption of muscle recovery, and an increased response to anxiety. However, the most 
damaging results come from long-term effects, such as a permanent loss of GABA (a protein 
the brain that regulates impulsivity), damage to the hippocampus, the part of the brain which 
is response for memory tasks and learning processes, and a heightened risk of developing 
an alcohol-use disorder. It has been found, however, that these long-term effects can usually 
be attributed specifically to binge drinking, not simply underage drinking. This direct 
correlation means that a decrease in binge drinking will lead to a decrease in all of these 
categories.  Therefore, the research presented here will predict the effect of lowering the 
drinking age in the US on the rates of underage binge drinking and counts of driving under 
the influence. (Driving under the influence has been given a separate category because it is 
not correlated to binge drinking as the other effects are.) 

DukeHealth, Duke Social Science Research Institute, UNC School of Medicine Bowles 
Center  for Alcohol Studies, The University of North Carolina at Chapel Hill, UNC Charlotte, & 
Wake Forest School of Medicine. (2016, January). Alcohol & The Adolescent Brain: 
Immediate Impairment, Long-Term Consequences . Retrieved January 16, 2021, from 
https://www.talkitoutnc.org/wp-content/uploads/2016/02/AdolescentBrainStudyFINAL-
PRINT.pdf McLean Hospital.

(2020, December 16). Just how does drinking affect the teenage brain?  Retrieved January 
16, 2021, from 
https://www.mcleanhospital.org/essential/what-you-need-know-about-alcohol-and-
developing-teenage-brain Silveri, M.

(2012). Adolescent brain development and underage drinking in the United States:  
Identifying risks of alcohol use in college populations . Retrieved January 16, 2021, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4669962/  
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Effects of media on the public's opinion events.
 Jack Guzman, Joshua Welter

We have decided to make our project based around how the media affects the public's 
opinion on major events. We decided to do this because we feel the media has more power 
than ever in shaping people's opinions. We have found data in relations to social media, 
news media, and voting numbers in presidential elections. Evidence shows individuals who 
watch different news sites have vastly different opinions on presidential candidates. 80% of 
those who said they trust CNN more than Fox preferred Biden to become president and over 
90% of those who said they trust Fox more than CNN preferred Trump to become president. 
Their own preferences became their predictions and influenced them as 70% of those who 
trusted CNN thought Biden would win the election and over 80% of those who trusted Fox 
thought Trump would win. While researching partisan media, and its effect on election 
outcomes we also analyzed the availability of mass media while trying to find correlations 
between growth of large-scale media and voter preference. We discovered multiple 
correlations between the growth of media outreach, and how it can influence voter 
preference. Over fifty percent of the population who are of age to vote claim to receive most 
of their news from “social media” instead of the news. This number increased 20% since 
2018, and has shown that new age media is overtaking the local news in displaying the 
general population's news.

Sources: Bump, P. (2020, July 01). Analysis | Trump Thinks Fox news's success proves his 
POPULARITY. Instead, it shows the size of his bubble. Retrieved March 02, 2021, from 
https://www.washingtonpost.com/politics/2020/07/01/trump-thinks-fox-news-success-proves-
his-popularity-instead-it-shows-size-his-bubble/

Suciu, P. (2019, October 11). More Americans are getting their news from social media. 
Retrieved March 03, 2021, from https://www.forbes.com/sites/petersuciu/2019/10/11/more-
americans-are-getting-their-news-from-social-media/?sh=6c1e47f33e17
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The Effect of Nutrition on Adolescent Mental Health
 Sabrina Franco, Allisyn Lam
Many people disregard the effect nutrition has on mental health, blaming poor mental health 
on external factors such as the environment or situation. The purpose of this project is to 
show how proper nutrition affects the levels of depression and anxiety in adolescents aged 
12-20. First, nutritional requirements for adolescents ages 12-20 will be thoroughly
researched and all data will be stored in a google document or spreadsheet. Following this,
the actual nutrition received by the average adolescent will need to be recorded in order to
compare ideal nutrition received to actual nutrition received. Then, the researchers will need
to see how changing the actual nutrition received to the ideal nutrition received affects the
gut microflora and mental health symptoms of adolescents. The data showed that the
improvement of mental health was significantly correlated with an improvement in diet over 3
months, most notably for greater diversity of vegetables and fruit and intake of legumes as
these foods are higher in nutrients. Depression scores improved by 45% in the MedDiet
group and 26.8% in the Social group – equating to 1.68 times greater improvement in
depressive symptoms in the MedDiet group. The research shows that those who consume
foods with higher levels of nutrients show significantly less symptoms of depression and
anxiety. By improving the diet and fueling the body with proper nutrition, the brain was able to 
function optimally, if not better than it had before. This allows for increased productivity,
coping, and function overall.

https://www.tandfonline.com/doi/full/10.1080/1028415X.2017.1411320?src=recsys 

https://www.sciencedirect.com/science/article/abs/pii/S0006322317300422

https://www.sciencedirect.com/science/article/abs/pii/S0889159118300023 
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Exploring the Links Between Type 2 Diabetes Mellitus and Benign Paroxysmal 
Positional Vertigo
 Vazira Ahmedjonova, Lojy Hozyen
Since there is no known cure to type 2 diabetes, it is crucial that it is caught early. Treatment can 
be up to 95% more effective if caught earlier. It is known that type 2 diabetes and benign 
paroxysmal positional vertigo (BPPV) are connected due to 46% of patients with type 2 diabetes 
having BPPV, the cause however, remains unknown. BPPV is caused by loose otoconia, which 
resides in the utricle of the inner ear, getting dislodged into the semicircular canal. Wei-Chin’s 
2014 experiment proved that “the nano-structured calcite component of otoconia is extremely 
sensitive to…changes in ion concentrations...” The major positive ion in the endolymph (fluid that 
encases otoconia) is potassium; the values of sodium and potassium concentration in the 
endolymph are 0.91 mM and 154 mM (Bosher & Warren). L ow potassium is caused by diabetic 
ketoacidosis. A study performed on diabetic rats proved that they have a higher concentration of 
hydrogen ions compared to non-diabetic rats. Vitamin D is involved in the calcium metabolic 
processes in the otoconia. An article published by McMaster University states that, “vitamin D 
supplementation may help lower average blood sugar levels in people with type 2 diabetes.” From 
this statement, there is reason to believe Type 2 diabetics do not have enough vitamin D to lower 
this blood sugar themselves. From these resources, it can be argued that type 2 diabetes can 
cause BPPV through low potassium levels, high concentrations of hydrogen ions, and vitamin D 
deficiency.

Hou WK, Xian YX, Zhang L, Lai H, Hou XG, Xu YX, Yu T, Xu FY, Song J, Fu CL, Zhang WW,
Chen L. Influence of blood glucose on the expression of glucose trans-porter proteins 1
and 3 in the brain of diabetic rats. Chin Med J (Engl). 2007 Oct 5;120(19):1704-9. PMID: 
17935675.

Casale J, Agarwal A. Anatomy, Head and Neck, Ear Endolymph. 2021 Jan 28. In: StatPearls 
[Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan–. PMID: 30285400.
Bosher SK, Warren RL. Observations on the electrochemistry of the cochlear endolymph
of the rat: a quantitative study of its electrical potential and ionic composition as
determined by means of flame spectrophotometry. Proc R Soc Lond B Biol Sci. 1968

Bosher SK, Warren RL. Observations on the electrochemistry of the cochlear endolymph
of the rat: a quantitative study of its electrical potential and ionic composition as
determined by means of flame spectrophotometry. Proc R Soc Lond B Biol Sci. 1968
Nov 5;171(1023):227-47. doi: 10.1098/rspb.1968.0066. PMID: 4386844

Diabetic Retinopathy. (n.d.). Retrieved November 26, 2020, from
https://www.nei.nih.gov/learn-about-eye-health/eye-conditions-and-diseases/diabe
tic-retinopathy

D'Silva LJ;Staecker H;Lin J;Sykes KJ;Phadnis MA;McMahon TM;Connolly D;Sabus
CH;Whitney SL;Kluding PM;. (n.d.). Retrospective data suggests that the higher
prevalence of benign paroxysmal positional vertigo in individuals with type 2
diabetes is mediated by hypertension. Retrieved November 26, 2020, from
https://pubmed.ncbi.nlm.nih.gov/26890424/

D'Silva, L., Kluding, P., Whitney, S., Dai, H., & Santos, M. (2017, December). Postural
sway in individuals with type 2 diabetes and concurrent benign paroxysmal
positional vertigo. Retrieved November 24, 2020, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5857488/
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The Effect of Alcohol Consumption on Cancer Rates
 Anshu Reddy Buchipudi, Sandhya Pepala

Alcohol addiction has been an issue for decades. Some studies show that there is a 
correlation between chronic alcohol consumption and increased cancer rates. This 
experiment involves collecting several data sets of cancer cases related to alcohol 
which contain the participant’s sex, alcohol consumption level, and various areas of 
the body in which alcohol related cancer is most common. The independent variable 
is the consumption of alcohol, while the dependent variable is the carcinogenesis 
rate that occurs in organs that are affected by excessive consumption. Using 
previous experiments done by professionals and national databases that contain 
cross-tests, the identified variables will be researched upon. The Attributable 
Fractions, AF, for the men abstainer’s section of the data is a 1.00 for all body parts. 
As the amount of ethanol intake increases in the sex, so does the AF percentage. 
The highest percentage being a 6.45 (men with an ethanol intake of 60+ g/day in 
their oral cavity). For women who drink 60+ g/day, the AF is at 3.11 in their oral 
cavity. Due to the Attributable Fractions for several of these areas being near to 1.00 
and not 0.00, it could be concluded that alcohol is a huge contributor to 
carcinogenesis. Even those who abstain from alcohol have a chance of developing 
cancer in the organs described, however it is quite obvious from the figures that the 
ethanol intake drastically increases the AF in each organ category. It could also be 
inferred that women have a lesser risk of developing cancer in those organs than 
men. Further research could explore how each individual organ is deeply affected by 
alcohol consumption. There are several other types of diseases other than cancer 
that are caused by excessive alcohol abuse, thus further research could aid in 
helping obtain answers. One could also develop new techniques or drugs that help 
prevent the spread of alcohol related diseases utilizing data from this research. If 
given the opportunity to conduct actual experiments or have multiple data sets the 
ability to perform statistical analytical tests would help aid further research.

Boffetta, P., Hashibe, M., La Vecchia, C., Zatonski, W. and Rehm, J. (2006), The 
burden of cancer attributable to alcohol drinking. Int. J. Cancer, 119: 884-887.

Tuyns, A. J. (1979). Epidemiology of alcohol and cancer. Cancer research, 39(7 
Part 2), 2840-2843.

Wiseman, K. P., & Klein, W. M. (2019). Evaluating correlates of awareness of the 
association between drinking too much alcohol and cancer risk in the United States. 
Cancer Epidemiology and Prevention Biomarkers, 28(7), 1195-1201.
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Effect of Plant Extracts on Inhibition of Melanin Production in Fruits and Effect on 
Drosophila melanogaster Behavior
 Adaeze Ilodianya

The goal of this study was to explore ways to prevent enzymatic browning in 
commercially sold fruits and find a solution to prevent Drosophila melanogaster 
infestation. The question proposed was “What is the effect of Cucurbita pepo seed 
extract, N-acetylcysteine extract, and soy isoflavone extract on the inhibition of 
melanin production in Malus domestica, Pyrus communis, and Musa acuminata?” 
Each fruit category was assigned a 5% concentrated solution per extract (i.e. a 5% 
Malus domestica - Cucurbita pepo solution, a 5% Malus domestica - N-
acetylcysteine solution, and a 5% Malus domestica - Soy Isoflavone solution). 
Fifteen slices of each fruit were left undisturbed for five hours after being dipped in 
their designated solution, leaving five untreated as the control.
 
Cucurbita pepo seed, garlic bulb, and soybean extracts exhibited the most inhibition 
as determined by other studies,  and  N-acetylcysteine was found as the active 
ingredient in the garlic bulb extract. In this study, the N-acetylcysteine solution 
inhibited browning across all fruits when compared with other extracts (ANOVA, 
p<0.05).  A constructed choice chamber assay carried out allowed Drosophila to 
choose between N-acetylcysteine treated fruit and non-treated fruit. Overall, 
Drosophila had no preference in the N-acetylcysteine treated and non-treated fruit. 
About 57% of the flies in each group had no preference.According to this study, N-
acetylcysteine fruit inhibition does not have an effect on Drosophila behavior. This 
means while N-acetylcysteine can prevent fruit from browning, it may not prevent 
Drosophila.

Damm, S., Kunz, B., Schulze-Kaysers, N., Wessels, B. (2014). Effect of selected 
plant extracts on the inhibition of enzymatic browning in fresh-cut apple. Journal of 
Applied Botany and Food Quality, 87. https://doi.org/10.5073/JABFQ.2014.087.003

Chang, T. (2009). An Updated Review of Tyrosinase Inhibitors. International Journal 
of Molecular Sciences, 10(6), 2440-2475. doi:10.3390/ijms10062440

Zolghadri, S., Bahrami, A., Khan, M. T., Munoz-Munoz, J., Garcia-Molina, F., Garcia-
Canovas, F., & Saboury, A. A. (2019). A comprehensive review on tyrosinase 
inhibitors. Journal of Enzyme Inhibition and Medicinal Chemistry, 34(1), 279-309. 
doi:10.1080/14756366.2018.1545767
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The Effect of Varying Temperatures and Times of Blanching on the Enzymatic 
Browning of Red Delicious Apples
 Shivani Kumar
Besides the commonly known methods to avoid the browning of an apple when it is left out, 
the usage of a blanching method to prevent color from being extracted is one that is not 
frequently used for apples. This method was used to see how different temperatures of 
boiling water and varying times of the apple being blanched affected the browning of red 
delicious apples compared to a normal browned apple. The temperatures of the boiling water 
varied from 40 ℃ to 70 ℃ in the variable groups and the times of blanching ranged from 10 to 60 
seconds. After these variables were applied, the apples sat out for 6 hours, and the 
absorbency of the browning was taken. The boiling water at 40 ℃ and the time of blanching at 
60 seconds was the hypothesized optimal condition, but the data collected proved that the 
hypothesis is partially rejected. In terms of the optimal temperature, 60 ℃ had the lowest mean 
of absorbance which is 0.215 Au. compared to 0.855 Au. at 40 ℃. The time of blanching that 
was the most optimal was indeed 60 seconds though with an absorbance of 0.305 Au. The 
null hypothesis was, however, rejected as the favorable temperature and time of blanching 
minimized the browning the most. Major sources of error included the varying temperature of 
the room. Further research could include a bigger variety of temperatures and times tested 
and testing different chemicals to use in the blanching process. 

Persic, M., Mikulic-Petkovsek, M., Slatnar, A., & Veberic, R. (2017). Chemical composition of 
apple fruit, juice and pomace and the correlation between phenolic content, enzymatic activity 
and browning. Food Science and Technology. 82. 23-31. 
https://doi.org/10.1016/j.lwt.2017.04.017 

Shrestha, L., Kulig, B., Moscetti, R., Massantini, R., Pawelzik, E., Hensel, O., & Sturm, B.
(2020). Optimization of physical and chemical treatments to control browning development 
and enzymatic activity on fresh-cut apple slices. Foods MPDI. 9(1): 76. doi: 
10.3390/foods9010076.

Wojcik, M. & Milek, J. (2016). A new method to determine optimum temperature and 
activation energies for enzymatic browning. Bioprocess and Biosystems Engineering. 39, 
1319-1323. https://doi.org/10.1007/s00449-016-1596-7.
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Comparison of the Effects of Centella asiatica, Ginkgo biloba, and Ocimum sanctum 
Linn on Dugesia tigrina Memory Recovery After Heat-Shock Induced Amnesia
 Jasmine Skinner

Trauma-induced amnesia is a serious condition producing temporary and 
sometimes permanent memory loss. Currently, no treatment is available to speed 
the memory recovery process following amnesia. This study compared the 
effectiveness of Ginkgo biloba, Centella asiatica, and Ocimum sanctum Linn 
extracts on retrieval of a conditioned memory following heat-shock induced 
amnesia. Dugesia tigrina underwent a conditioning process in which chemical cues 
from injured conspecifics were mixed with Carassius auratus odor to produce an 
avoidance behavior in a Y-maze. Organisms were heat-shocked to induce an 
amnesiatic state, received either a 0.1% solution of Ginkgo biloba, Centella asiatica, 
Ocimum sanctum Linn, or water (control) and amount of time Dugesia tigrina spent 
in the “danger zone” of the Y-maze was recorded post-conditioning and post-
treatment.

Although there was significant difference between the treatment groups 
(ANOVA, p<0.05). Dugesia tigrina exposed to 0.1% O. sanctum Linn solution 
exhibited seizure-like locomotive behavior in the Y-maze, likely contributing to the 
large amount of time spent in the danger zone (M = 177.2 s). Analysis of results that 
included only the Dugesia tigrina that were able to complete the assay in the Y-
maze showed no significant differences among the treated Dugesia tigrina (ANOVA, 
p>0.05) across Ginkgo biloba, Centella asiatica, and control groups. This may be 
due to the heat-shock wearing off before testing or the ineffectiveness of the plant 
extracts in conditioned memory recovery.  Further research on how isolated 
components of Centella asiatica and Ginkgo biloba affect memory could help in the 
creation of a treatment for trauma-induced amnesia. 

Abbott, S. M., Wong, G. K. (2008). The Conditioning and Memory Retention of 
Planaria (Dugesia tigrina) for Directional Preferences. BIOS, 79(4), 168. 
https://www.jstor.org/stable/25433841

Braidy N, Jugder BE, Poljak A, Jayasena T, Nabavi SM, Sachdev P, Grant R. 
(2017). Molecular Targets of Tannic Acid in Alzheimer's Disease. Curr Alzheimer 
Res, 14(8), 861-869. doi: 10.2174/1567205014666170206163158.

Cebrià, F., Nakazawa, M., Mineta, K., Ikeo, K., Gojobori, T., Agata, K. (2002). 
Dissecting planarian central nervous system regeneration by the expression of 
neural-specific genes. Dev Growth Differ. 2002 Apr;44(2):135-46. doi: 10.1046/
j.1440-169x.2002.00629
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The Effect of Vitamin D3 on Cytochrome P450 Degradation by Antidepressants
 Anoushka Upadhye

When an antidepressant is taken by a patient, it is taken to the liver and is 
metabolized. In order for the metabolizing to happen, an enzyme named 
Cytochrome P450(CYP3A4) is induced. CYP3A4 is an enzyme which plays an 
important role in metabolism of xenobiotics and drugs such as antidepressants. Over 
time, this metabolism of drugs creates a byproduct which is often harmful and 
causes degradation to CYP3A4 as well as tissue damage. Vitamin D3 has been 
found to alleviate the amount of degradation and damage. Vitamin D is a hormone 
made in the body that is necessary for maintaining calcium and phosphate 
homeostasis. Vitamin D is taken through oral medication or from the sun, it is 
delivered to the liver where it undergoes a process that creates Vitamin D3. Vitamin 
D3 is given to humans as a supplement that helps increase a substrate of CYP3A4. 
However, the use of Vitamin D3 supplements for this matter has been given to 
humans only recently. By comparing and analyzing studies done in the past, it has 
been concluded that if Vitamin D3 is given to a person who takes antidepressants, 
then their Cytochrome P450 degradation should reduce. This is because when a 
person takes the antidepressants it causes the Cytochrome P450 to degrade and 
vitamin D3 has been found to reduce the degradation. Further research and 
experimentation will determine whether the conclusion is correct.

Lynch, T., & Price, A. (2007, August 01). The Effect of Cytochrome P450 Metabolism 
on Drug Response, Interactions, and Adverse Effects. Retrieved October 25, 2020, 
from https://www.aafp.org/afp/2007/0801/p391.html

Peter Guengerich, F., & Avadhani, N. G. (2018). Roles of Cytochrome P450 in 
Metabolism of Ethanol and Carcinogens. Advances in experimental medicine and 
biology, 1032, 15–35. https://doi.org/10.1007/978-3-319-98788-0_2

Wang, Z., Schuetz, E. G., Xu, Y., & Thummel, K. E. (2013). Interplay between 
vitamin D and the drug metabolizing enzyme CYP3A4. The Journal of steroid 
biochemistry and molecular biology, 136, https://doi.org/10.1016/
j.jsbmb.2012.09.01254–58. 
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Determining the best pigment in purple shampoo to remove yellow/orange tones 
from hair.
 Ashley Alba, Saydi Archuleta
This study investigates the different purple pigments and how it can affect bleached blonde 
hair. The solution we aimed to find with this project was testing the pigments and analyzing 
which removed yellow tones from the hair best. A problem people run into is not knowing 
what pigment to use after bleaching their hair. This study aims to help people in the future 
with knowing what each pigment may do. This is a fairly unique topic, and this exact topic 
has been done before but differently than the experiment conducted. It is “known” that certain 
pigments are used for different hair colors, but in studies it seems like it is just inferred. 
Instead of trusting the internet, a study was constructed and done to help further understand. 
The research started with bleaching 5 strands of 100% premium Remy human hair 
extensions halfway up and washed with 4 different pigments of shampoo, leaving one control 
piece. The research question of which purple pigment is best for bleached blonde hair was 
tackled by testing 4 different shampoos with different pigments to see which pigment relieves 
the yellow tones best. The key impact of this study was to provide people with knowledge 
about the pigments and help customers find which is best suited for their hair.  

Johnson, J. (2019). Sulfate in shampoo: What to know. Retrieved December 08, 2020, from 
https://www.medicalnewstoday.com/articles/327013 Matrix. (2018, June 27). 

4 Reasons Your Blonde Hair Could Be Turning Yellow And Why Purple Shampoo Is A Must 
Have for Blonde, Silver, and White Hair. Retrieved December 08, 2020, from 
https://www.prnewswire.com/news-releases/4-reasons-your-blonde-hair-could-be-turning-
yellow-and-why-purpl e-shampoo-is-a-must-have-for-blonde-silver-and-white-hair-
300652162.html

Oglesby, S. (2020, May 01). Why lightening hair with bleach is an art form and a science · 
MHD.
Retrieved December 04, 2020, from https://myhairdressers.com/blog/lightening-hair-bleach-
art-form-science/
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Blue Wand on Acrylic Powder
 Dajanara Brun
While many people get personal acrylic nails as a leisure activity the dangers of
constantly getting them is risky. The UV light used to cure acrylic powder projects harmful 
rays that can age the skin, produce dark spots, and increase the chances of skin cancer. Just 
minutes under the UV light is equal to a whole day's worth under the sun. Using a more 
defined light that minimizes contact from light to the skin decreases risks. Using a dentist 
blue light wand, it will narrowly attack the acrylic powder and cure, this is the same 
polymerization process that dental resin goes through, thus the blue wand can cure acrylic 
powder. Using a dental blue light wand (one of more wattage than traditional UV lamp) will 
create the light to only contact the nail bed and not the skin. Although it may take more time 
to cure each individual nail and in between coats, the pros of less health risks outweigh the 
cons of how it is more time consuming. 

How Products Are Made. . Encyclopedia.com. 16 Oct. 2020 . (2020, December 02). 
Retrieved December 02, 2020, from
https://www.encyclopedia.com/manufacturing/news-wires-white-papers-and-books/acryli
c-finger

Davidovitz, G. (2019, May 06). UV LED Lamps demystified - QD Pro-Design Nails. Retrieved 
December 01, 2020, from https://www.qdnails.com/2019/03/12/uv-led-lamps/

The facts on fillings: Amalgam vs. resin composite. (n.d.). Retrieved December 01, 2020, 
from https://www.deltadentalins.com/oral_health/amalgam.html
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Durability of Facial Masks
 Amelia Carruthers, Reagan Mihalic
Our focus of this project is to determine the most effective mask after washing them multiple 
times. We will be running an experiment on three different types of masks: Cotton mask, Silk 
mask, and a Surgical mask. We have researched each of the following masks and what they 
are exactly made out of. Silk is “Emitted by the silkworm consists of two main proteins, 
sericin and fibroin, fibroin being the structural center of the silk, and serecin being the sticky 
material surrounding it,” (Lancashire 2016). Medical masks are made of three or four
layers of polypropylene (Henneberry 2020). At this time however, the U.S. The Food and 
Drug Administration has not approved any type of surgical mask specifically for protection 
against the coronavirus. The reason we chose to test cloth masks as well as the other two 
types of masks is because they are breathable, tightly woven together with actual cotton and 
or cotton blends, and because they are usually made with two or three layers (CDC 2021). 
With this being said, we have determined that cotton masks are going to be one of the
most effective masks if the human population wears them correctly. When these masks are 
fully constructed, it is deemed that they are the most effective mask when trying to protect 
yourself and others from COVID-19.Throughout all of our research and experiments we have 
looked into many websites about COVID-19, and have learned more about mask wearing 
and how much it helps stop the spread of COVID-19. That us why we decided to focus our 
time and attention on this matter because it is prevalent in our world today and we
want to determine which mask can best protect people from COVID-19. 

Covid-19: Considerations for wearing masks. (2021, February 18). Retrieved February 23, 
2021, from
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/cloth-face-cover-
guidance.html#:~:text=%E2%80%A2%20Tightly%20woven%20fabrics%2C,%E2%80%A2%
20Two%20or%20three%20layers

Henneberry, B. (n.d.). How Surgical Masks are Made, Tested and Used. Retrieved 
December 07, 2020,
from https://www.thomasnet.com/articles/other/how-surgical-masks-are-made/

Lancashire, Robert J. Unit - Chemistry of Textiles: Animal Fibres, 20 Oct. 2016,
wwwchem.uwimona.edu.jm/courses/CHEM2402/Textiles/Animal_Fibres.html.
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The Use of Hydrogels to Create a Heat-Proof Barrier
 Ashley Guio
Hydrogels, or hydrophilic gels, are known to intake large amounts of water without dissolving. 
To a hydrogel, water is the dispersion medium, which means that water is distributed 
throughout the gel. Synthetic hydrogels replaced natural hydrogels because of the higher 
water absorption capacity and longer working service life. With this shape change, and 
because hydrogels are known to harden when temperatures increase, there have
been trials and experiments that aimed to find out if these hydrogels could cool down a 
material that has undergone a temperature increase. A team of researchers in 2020 
developed a new hydrogel infused with ferricyanide and ferrocyanide ions whose purpose 
was to generate electricity when heated. Simultaneously, a cooling effect occurred when 
water on the inside of the hydrogel evaporates. Hydrogels are also known for their 
regenerative properties, since they absorb water from their surrounding environment. After 
placing a hydrogel film on a cellphone battery, they discovered that the temperature of the 
battery was reduced by twenty degrees celsius. At the same time, around five watts of 
electricity were generated by some of the recovered waste heat. 

Ahmed, E. (2013, July 18). Hydrogel: Preparation, characterization, and applications: A 
review. Retrieved November 10, 2020, from https://www.sciencedirect.com/science/article/pii/
S2090123213000969

Begg, R. (2020, April 29). Cool Down Electronic Devices and Recover Waste Heat. Retrieved 
November 5, 2020, from https://www.machinedesign.com/materials/article/21130094/cool-
down-electronic-devices-and-recover-waste-heat

Cui, X. F., Zheng, W. J., Zou, W., Liu, X. Y., Yang, H., J. Y., & Gao, Y. (2019, October 7). 
Water-retaining, tough and self-healing hydrogels and their uses as fire-resistant materials. 
Retrieved October 30, 2020, from https://pubs-rsc-org.mutex.gmu.edu/en/content/
articlelanding/2019/PY/C9PY01015G#!divAbstract
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Investigation of the Effects of Various Types of Gluten-Free Flours on Bread Quality
 Ekaterina Semenikhina
Celiac disease (CD) is a serious, hereditary autoimmune disease which impacts 
approximately one percent of the world’s population. For those with CD, ingesting gluten can 
lead to damage in the small intestine, because the protein hinders the body’s ability to absorb 
food nutrients. The only effective treatment of CD is a fully gluten-free diet, meaning that 
millions are missing out on staple grain products, such as bread. Gluten acts as a glue that 
holds the ingredients together and traps air bubbles, giving bread its unique texture. Recently, 
researchers have been studying complex additives, such as xanthan gum, to try to simulate 
wheat bread properties. However, what if the way to get bread back into the diets of CD 
patients, is simply hiding in the primary ingredient? This investigation tests various gluten-
free flours and measures bread quality, in hopes of finding a gluten-free alternative for the 
popular wheat bread. Six gluten-free flours were used: white-rice, buckwheat, chickpea, 
almond, cashew, and millet. The dough was tested for elasticity and consistency, the baked 
bread was tested for hardness and size, and the final measurements were compared to the 
control (wheat bread). Here are the results after three rounds of baking: the cashew and 
almond flours are almost unusable for bread making, buckwheat flour works best when mixed 
with more neutral tasting flour, and white-rice and chickpea flours created a bread that was 
most similar in consistency, hardness and size to wheat bread. Kneading the dough only 
worsens the quality of gluten-free bread. 

Bender, D., & Schönlechner, R. (2020). Innovative approaches towards improved gluten-free 
bread properties. Journal of Cereal Science, 91, 102904. doi:10.1016/j.jcs.2019.102904

Clark A. E., Aramouni, F. M. (2018). Evaluation of Quality Parameters in Gluten-Free Bread 
Formulated with Breadfruit (Artocarpus altilis) Flour, Journal of Food Quality, vol. 2018, 
Article ID 1063502, 12 pages, https://doi.org/10.1155/2018/1063502 

Yano H. (2019). Recent practical researches in the development of gluten-free breads. NPJ 
science of food, 3, 7. https://doi.org/10.1038/s41538-019-0040-1
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The Gut Microbiota and Drug Addiction
 Vari Ahmed

This study explores the relationship of the gut microbiota and drug addiction. This 
opens discussion for the potential of the gut microbiota as a druggable target for the 
treatment of drug addiction and dependency. The study presents the effects of drug 
administration and usage on the gut microbiota, and in turn this relation will be 
applied to the effect this would have on the brain. The Independent Variable is drug 
administration, and the dependent variable is effects on the microbiota. The research 
has shown that drug administration has an effect on bacteria present in the gut 
microbiota. The hypothesis was that delivery of a drug has a significant impact on 
the gut microbiome, which affects addiction and addiction behaviors through the gut-
brain axis. The hypothesis was supported by the study as the independent variable 
influenced the dependent variable. This indicates the possibility of new treatment 
methods in addiction pertaining to the microbiota. Further research could explore the 
effects of individual bacteria types on brain function and how elevated or decreased 
levels of different bacteria can impact functions of the brain. This study also provides 
direction towards experiments where correcting dysbiosis can be integrated as a 
possible part of addiction treatment.

Gorky, J., & Schwaber, J. (2016). The role of the gut-brain axis in alcohol use disorders. 
Progress in neuro-psychopharmacology & biological psychiatry, 65, 234–241. 
https://doi.org/10.1016/j.pnpbp.2015.06.013

Kiraly, D. D., Walker, D. M., Calipari, E. S., Labonte, B., Issler, O., Pena, C. J., ... & Nestler, 
E. J. (2016). Alterations of the host microbiome affect behavioral responses to cocaine. 
Scientific reports, 6(1), 1-12.

Ning, T., Gong, X., Xie, L., & Ma, B. (2017). Gut microbiota analysis in rats with 
methamphetamine-induced conditioned place preference. Frontiers in microbiology, 8, 1620.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



402X12
Biomedical & Health 

Sciences
400

LCPS RSEF OFFICIAL ABSTRACT - 2021
The Efficacy of Lipofectamine in Inhibition and Detection of Tumorigenic Cell 
Cultures via Dendritic Cells
 Syed Alam

The use of dendritic cells (DCs) transfected with genes encoding tumor-associated antigens 
(TAAs) is a promising approach to cancer immunotherapy. Lipofectamine-3000 was 
examined for its efficacy as an effective nonviral gene vector in dendritic immune system 
cells. Studies were analyzed and data collated regarding Lipofectamine-3000, its molecular 
makeup and its ability to be used for the delivery of DNA or RNA by the process of lipofection, 
a lipid-based transfection method. Lipofectamine’s ability to transfect was compared to both 
viral and non-viral vectors. Toxicity/immunogenicity of these other vectors were also 
considered.

Lipofectamine-3000 was confirmed to be one of the better non-viral vectors.  Transfection 
efficiency rates were similar to those of viral vectors. In vitro, efficiency was approximately 
61%, though rates upwards of 70% were observed. Via statistical analysis, it was determined 
that Lipofectamine-3000 displayed transfection rates above the mean transfection rates of 
other non-viral vectors but fell short of the mean transfection rates of viral vectors. While 
some referred studies and this analysis are concerned with cancer detection and eradication 
from active dendritic cells, results for Lipofectamine efficacy are independent of the cell’s 
future life cycle. Carcinogenesis could be delayed or prohibited via lipofection of dendritic 
cells. Hence, Lipofectamine-3000 was determined to be a viable alternative to viral vectors for 
nucleic acid delivery and could have better industrial production output based on reagent 
mixing ease and time needed to create Lipofectamine as a treatment.  Hence this analysis 
serves as a baseline for further study into non-viral vectors and their emerging use.

Luo, J., Li, C., Chen, J., Wang, G., Gao, R., & Gu, Z. (2015). An efficient method for in vitro 
gene delivery via regulation of cellular endocytosis pathway. International journal of 
nanomedicine, 10, 1667–1678. https://doi.org/10.2147/IJN.S77527

Sallusto, F., & Lanzavecchia, A. (2002). The instructive role of dendritic cells on T-cell 
responses. Arthritis research, 4 Suppl 3(Suppl 3), S127–S132. https://doi.org/10.1186/ar567

Shi, B., Xue, M., Wang, Y., Wang, Y., Li, D., Zhao, X., & Li, X. (2018). An improved method 
for increasing the efficiency of gene transfection and transduction. International journal of 
physiology, pathophysiology and pharmacology, 10(2), 95–104.
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Determining the Effect of Nanoplastics on Locomotion in Parkinson's and Wild Type 
Model Drosophila melanogaster
 Alina Alfaro
Plastics have been increasingly found in nature as a result of improper disposal and through 
environmental processes are broken down into micro- and nanoplastics. Extensive research 
has discovered the bioaccumulation of micro- and nanoplastics in a variety of organisms. In 
addition, nanoplastics were found to accumulate in the brains of organisms and cause 
damage. Thus, nanoplastics consumed through the food chain could have significant effects 
in humans, both healthy and those diagnosed with neurological diseases. To better study the 
effect of nanoplastics in the context of neurological disease, it was proposed that both a wild 
type and Park 1 model Drosophila melanogaster would be treated with four different 
concentrations of polystyrene nanoplastics, ranging from 0 g/L to 0.05 g/L, to determine an 
effect on locomotive activity, which is also an indicator of neurological health. Before 
nanoplastic treatment was introduced to the fly food medium, climbing assays were 
conducted for both strains to generate control data. It is expected that once nanoplastics are 
introduced, locomotion will be significantly worsened for both wild type and Parkinsonian 
flies, though markedly worse for the latter, as the effect of nanoplastics in the brain could be 
compounded with preexisting neurological deficits. This hypothesis will be tested as 
experimentation continues past the gathering of control data, once each fly model is exposed 
to different concentrations of polystyrene nanoplastics. 

Matthews, S., Xu, E. G., Dumont, E. R., Meola, V., Pikuda, O., Cheong, R. S., Guo, M., 
Tahara, R., Larsson, H. C. E., & Tufenkji, N. (2021). Polystyrene micro- and nanoplastics 
affect locomotion and daily activity of Drosophila melanogaster. Environmental Science: 
Nano, 8(1), 110-121. https://doi.org/10.1039/D0EN00942C

Mattsson, K., Johnson, E. V., Malmendal, A., Linse, S., Hansson, L. A., & Cedervall, T. 
(2017). Brain damage and behavioural disorders in fish induced by plastic nanoparticles 
delivered through the food chain. Scientific Reports, 7(1), e11452. 
https://doi.org/10.1038/s41598-017-10813-0.

Sokmen, T. O., Sulukan, E., Turkoglu, M., Baran, A., Ozkaraca, M., & Ceyhun, S. B. (2020). 
Polystyrene nanoplastics (20 nm) are able to bioaccumulate and cause oxidative DNA 
damages in the brain tissue of zebrafish embryo (Danio rerio). NeuroToxicology, 77, 51-59. 
https://doi.org/10.1016/j.neuro.2019.12.010.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



404T12
Biomedical & Health 

Sciences
400

LCPS RSEF OFFICIAL ABSTRACT - 2021
Foliage plants and their effect on human psychological states
 Niket Anand, Rakshitha Dasyam
Genetic sequencing is a technique used to determine the exact sequence of bases in a DNA 
strand. Scientists are able to use sequence information to understand which portions of DNA 
contain coding regions or regulatory regions. Genes are considered coding regions while 
regulatory regions contain instructions that turn genes on or off. More importantly, knowing 
the original sequence allows researchers to identify changes in specific genes and 
recognizing these mutated genes which can lead to disease. The research being conducted 
expands on genetic sequencing and its effect on the diagnosis and treatment of cancer 
patients. Because cancer is a genetic disease caused by variations in DNA that affect the 
way cells function, tumor genetic sequencing can play a large role in the diagnosis and 
treatment of patients. In oncology whole-genome sequencing is common. With whole-
genome sequencing, an array of genes can be tested at once. Tumor genetic sequencing 
allows a doctor or researcher to genetically profile a patient and help them on a more 
personalized level. Targeted therapies are effective for patients whose cancer cells have 
genetic alterations that cause uncontrolled division of cancer cells. This research expands on 
tumor genetic sequencing and specific and common gene mutations seen in patients. With 
this information, the research will give examples of previous cases that have implemented 
targeted therapy and the effect on the patient. 

Lionel, A. C., Costain, G., Monfared, N., Walker, S., Reuter, M. S., Hosseini, S. M., ... & 
Marshall, C. R. (2018). Improved diagnostic yield compared with targeted gene sequencing 
panels suggests a role for whole-genome sequencing as a first-tier genetic test. Genetics in 
Medicine, 20(4), 435-443.

Marino, P., Touzani, R., Perrier, L., Rouleau, E., Kossi, D. S., Zhaomin, Z., ... & Baffert, S. 
(2018). Cost of cancer diagnosis using next-generation sequencing targeted gene panels in 
routine practice: a nationwide French study. European Journal of Human Genetics, 26(3), 
314-323
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Covid19 Detection from Chest X-ray Images using Artificial Intelligence 
 Atri Bathula
Covid19 Detection from Chest X-ray Images using Artificial Intelligence Abstract The COVID-
19 pandemic has caused a major outbreak around the world and made a severe impact on 
health and life of many people. A critical step to fight against the COVID19 pandemic is 
effective screening of infected patients. This will help to detect infected patients early enough 
and put them under special care. Detecting this disease from radiology images is perhaps 
one of the fastest ways for diagnosis. In this research project, we study the application of 
Artificial Intelligence to detect COVID-19 patients from their chest radiography images. 
Firstly, to build an Artificial Intelligence model, we collected some data of chest X-ray images 
of COVID-19 patients and healthy people. We used a subset of publicly available data set. 
Then, we used a technique called deep learning to build a classifier to distinguish between 
healthy and patient people from chest X-ray images. This technique focuses on deep artificial 
neural networks which are inspired by the human brain and can learn from data to perform 
tasks. Nowadays, these models can perform so efficiently, solving real-world problems. Since 
medical data sets have limited numbers of samples and training deep learning models with 
millions of parameters is so computationally expensive, training a deep neural network 
classifier from scratch is cumbersome. So, we chose a pre-trained deep neural network and 
optimized it for our task with few steps of training on chest X-ray images. In our results, we 
showed that the model can perfectly detect COVID-19 patients from chest X-ray images with 
about 97% accuracy. Student did not provide references/sources with abstract. 
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Influence of Bacteria Genera in the Microbiome on the Development of Major 
Depressive Disorder and General Anxiety Disorder
 Greeshma Bhat

This study explores the significance of eight bacterial genera in the microbiome on
the development of Major Depressive Disorder (MDD) and General Anxiety Disorder (GAD) in
a human host. The project compares the presence of a connection to Major Depressive 
Disorder and Anxiety Disorder, time of appearance in the microbiome in relation to the 
average age of mood disorder diagnosis, number of species in the microbiome, and average 
number of mood-disorder-affecting species in the genera’s phyla. A higher number of species 
in the genera and a higher average number of species in the phyla of the genera indicates 
that the impact of the bacteria on the development of MDD and GAD is higher. The four 
genera in the phylum Firmicutes had an average of 74.25 species in the microbiome, while 
the four genera in the phylum Bacteroidetes had an average of 102.75 species in the 
microbiome. The hypothesis, that the presence of Ruminococcus bacteria in the microbiome 
has the highest impact on the development of Major Depressive Disorder and General 
Anxiety Disorder. The hypothesis was not supported, as Ruminococcus is a genus in the 
phylum Firmicutes, which had the lower average of species in the microbiome. Additionally, 
Ruminococcus had a lower species count than the genera in its phylum, having 6 species 
compared to Lactobacillus and Clostridium. Further research could explore the link between 
the bacteria and specific pathways that affect the development of MDD and GAD.

Cheung, S. G., Goldenthal, A. R., Uhlemann, A.-C., Mann, J. J., Miller, J. M., & Sublette, M. 
E. (2019, February 11). Systematic Review of Gut Microbiota and Major Depression. 
Retrieved from Frontiers in Psychiatry:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6378305/

Hasan, N., & Yang, H. (2019, August 16). Factors affecting the composition of the gut 
microbiota, and its modulation. Retrieved from US National Library of Medicine National 
Institutes of Health Search database: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6699480

Leeming, E. R., Johnson, A. J., Spector, T. D., & Roy, C. I. (2019, November 22). Effect of 
Diet on the Gut Microbiota: Rethinking Intervention Duration. Retrieved from US National 
Library of Medicine National Institutes of Health Search database PMC: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6950569/#:~:text=Diet%20is%20a%20k ey%
20modifiable,changes%20appear%20to%20be%20temporary. 
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How Enzymes in Pineapples Affects Tissue Decomposition
 Tamyre Bryant, Stephany Kayode-Owoyele
When an organism is decomposing and a person wants to look at the bones of the organism, 
they have three options which would be to let them decompose naturally, allow beetles to eat 
at them or to boil the bones. However, allowing tissue to decompose naturally would take too 
long, a well dermestid beetle colony can take 2-3 months to be established, and boiling water 
can be somewhat harsh and lead to fat permeating the bone. So, my partner and I decided to 
test the next best thing...Pineapples.

Pineapples have an enzyme in them called bromelain which digests proteins. With this 
information my partner and I tested the effect of pineapples on tissue decomposition, in order 
to see if pineapples could be used as a quick and effective way to clean bones. We used 
worms as a base subject and tested how they decomposed in different mediums over the 
course of three days; having put some worms in dirt, some in just air, and then lastly others 
in blended pineapple. We found that the pineapple did in fact speed up decomposition. The 
worms placed in the blended pineapple were completely decomposed by the end of the three 
days while the worms in dirt and the ones in air were seemingly not affected. 
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LCPS RSEF OFFICIAL ABSTRACT - 2021
Secondary Analysis on skin tone and SAD
 Fiona Cheng, Elena Hakim
Our research seeks to focus on how different skin tones are affected by light box therapy. 
This study investigates whether different skin tones react differently to different wattages of 
light, and how that may affect the treatment of Seasonal Affective Disorder. Light box 
therapy is an effective treatment for Seasonal Affective Disorder; there are studies already 
done proving this. It is understood that different people react differently to different amounts 
of bright light, and require different amounts of exposure. There are also studies done on
how UV light affects the skin. However, there is no research showing there is a correlation 
in light box therapy’s effectiveness with different skin tones. A majority of light boxes use 
incandescent light bulbs which have not been studied extensively, and the results known 
about it are conflicting at times. While different skin tones do react differently to light, there 
is no conclusive evidence that shows they react differently to bright light in regards to light 
box therapy as a treatment method. One of the reasons is because light boxes filter out a
majority of, if not all, UV light. There are also a lot of outside factors in investigations of light 
box therapy as a majority of tests use a randomized selection of people with SAD as their 
testing group. Therefore, it remains unknown whether people with different skin tones react 
differently to different amounts of exposure to light boxtherapy. 

Glod, C. (2017). Seasonal affective disorder (SAD) and light therapy: State of the science. 
European Psychiatry, 41(S1), S528-S528. doi:10.1016/j.eurpsy.2017.01.713

Klein RS, Sayre RM, Dowdy JC, Werth VP. The risk of ultraviolet radiation exposure from 
indoor lamps in lupus erythematosus.
Autoimmun Rev. 2009;8(4):320-324. doi:10.1016/j.autrev.2008.10.003

Leahy, L. G. (2017). Overcoming seasonal affective disorder. Journal of Psychosocial 
Nursing & Mental Health Services, 55(11), 10-14. 
doi:http://dx.doi.org.mutex.gmu.edu/10.3928/02793695-20171016-03
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Hepatic Encephalopathy Treatments on the Human Body
 Himaja Chintalapalli, Isabella McIlvenna

The study will focus on the effects of hepatic encephalopathy(HE) treatments on the human 
body. HE, left undiagnosed, can be detrimental. The current treatments do not work for 
everyone, especially for those diagnosed later. It is essential to compare the treatments of 
HE to get a detailed overview of which treatment is better for the patient. The independent 
variable will be HE treatments. The dependent variable will 
be how the human body reacts to the treatments.  The control will be regular 
treatments that are given to HE patients such as antibiotics and dietary supplements. Data 
about the treatments will be analyzed from previously written articles and research centers 
that are currently conducting new procedures. A scale analyzing these treatments will be 
created based on the findings to compare which treatment option is better for the patient that 
has this condition at a certain stage. A majority of the treatments are targeted towards the gut 
in the hopes of reducing intestinal ammonia production and absorption, which is a big cause 
of HE in people. Lactulose and lactitol enemas are some of the treatments that are effective 
for patients suffering from chronic HE. These treatments treat the condition but have different 
side effects that could cause more problems in patients. The original hypothesis, which was 
targeting the liver and brain before the patient develops this condition, was partially 
supported. Treatments targeting the gut have better outcomes. Further research can explore 
how these treatments can treat other conditions related to the liver.

Morgan, M. Y., Blei, A., Grüngreiff, K., Jalan, R., Kircheis, G., Marchesini, G., ... & 
Weissenborn, K. (2007). The treatment of hepatic encephalopathy. Metabolic brain disease, 
22(3-4), 389-405.

Poh, Z., & Chang, P. E. J. (2012). A current review of the diagnostic and treatment strategies 
of hepatic encephalopathy. International journal of hepatology, 2012.

Prakash, R., Mullen, K. Mechanisms, diagnosis and management of hepatic encephalopathy. 
Nat Rev Gastroenterol Hepatol 7, 515–525 (2010). https://doi.org/10.1038/nrgastro.2
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The link between pesticides and idiopathic Parkinson's disease
 Lucy Cieslak, Christine Guidos
Idiopathic Parkinson’s disease (PD) is a neurodegenerative disorder which leads to the 
degeneration of dopamine neurons, causing the symptoms of Parkinson’s. Symptoms 
include: Shaking/trembling of a limb, slow movement, trouble sleeping at night, swallowing 
problems, and loss of automatic movements. All of these symptoms worsen over the course 
of five stages. There’s no one specific cause as to why one may develop Parkinson’s 
disease; as about only 15% of people diagnosed with Parkinson’s have a family member with 
this disease. Exposure to certain pesticides does increase this risk of PD by causing 
dopaminergic degeneration. Pesticides are a substance or mix of substances that prevent, 
destroy, or repel a living organism, such as pests, plants, and rodents. Pesticides include: 
Herbicides, insecticides, rodenticides, fungicides, and more. 

Statistics. (n.d.). Retrieved November 30, 2020, from
https://www.parkinson.org/Understanding-Parkinsons/Statistics

Zacharia, James Tano (October 21st 2011). Identity, Physical and Chemical Properties of 
Pesticides, Pesticides in the Modern World - Trends in Pesticides Analysis, Margarita 
Stoytcheva, IntechOpen, DOI: 10.5772/17513. Available from:
https://www.intechopen.com/books/pesticides-in-the-modern-world-trends-in-pesticides-
analysis/identity-physical-and-chemical-properties-of-pesticides
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The Effect of Malocclusions on Airway and Respiratory Issues
 Alexander Emam
The purpose of this research project is to determine whether there is a correlation between 
the different classes of malocclusions and common airway/respiratory issues. Malocclusions 
are broken into three subcategories Class I, Class II, and Class III. The numbering of the 
classes ranks the severity of the malocclusions (or alignment of the jaw), Class III 
malocclusions are the worst.  A Class I malocclusion is when the upper teeth stick out over 
the lower teeth, commonly called an overlap, but the bite is otherwise normal. A Class II 
malocclusion is when the upper teeth stick out over the lower teeth and affect the overall bite 
alignment, also known as an overbite. This type of malocclusion is often severe enough that 
orthodontic intervention is recommended. There are two divisions of Class II malocclusions 
that each includes a subdivision where the condition applies to the entire mouth; Division 1, 
the upper teeth are angled toward the lips. Division 2, the upper central incisors are angled 
toward the tongue. A Class III malocclusion occurs when the lower teeth stick out farther 
than the upper teeth, resulting in a severe underbite, but it can also include a crossbite, 
which may have a series of overlapping upper and lower teeth. The sole base of this project 
focuses on contrasting the number of malocclusion Class I, II, and III cases in the United 
States to common airway and respiratory issues, such as sleep apnea and asthma. In the 
experiment, the number of asthma cases in the United States might be much greater than 
the number of Class I malocclusions cases, but there could be a correlation between the 
range of numbers if the reason the rest of the asthma cases are caused by obesity. Leaving 
the rest of the asthma cases to be linked to the Class I malocclusions (hypothetically 
speaking). Furthermore, I believe that malocclusions can be linked to some common 
respiratory and airway issues. The results and conclusion of this experiment are pending, as 
I am still conducting research. 

Galeotti A;Festa P;Viarani V;D'Antò V;Sitzia E;Piga S;Pavone M;. (2018). Prevalence of 
malocclusion in children with obstructive sleep apnoea. Retrieved November 26, 2020, from 
https://pubmed.ncbi.nlm.nih.gov/30188002/

Lopatienė K;Šidlauskas A;Vasiliauskas A;Čečytė L;Švalkauskienė V;Šidlauskas M;. (2016, 
October 11). Relationship between malocclusion, soft tissue profile, and pharyngeal airways: 
A cephalometric study. Retrieved October 04, 2020, from 
https://pubmed.ncbi.nlm.nih.gov/27816426/

What Are The Different Types of Malocclusion? (n.d.). Retrieved November 26, 2020, from 
https://www.allsmilesdentist.com/blog/types-of-malocclusion/
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The Effects that SARMS have on Breast Cancer
 Simon Fossett
SARMS (Selective Androgen Receptor Modulators) are supplements that combine with our 
androgen receptors to increase the output of our anabolic hormones. SARMS will not only 
speed up the process of tissue regeneration, but also support bone mineral density (meaning 
you’ll have thicker/stronger bones). Historically, breast cancers were treated with steroidal 
androgens (SARMS are nonsteroidal), their use fell from favor because of their virilizing side 
effects and the emerence of tamoxifen. Tissue selective androgen receptor modulators 
(SARMs) are not currently approved by the Food and Drug Administration (FDA) but have 
shown a promising new approach to reduce breast cancer cell division and tumor growth in 
AR-positive triple-negative breast cancer. 

Narayanan, R. (2014). Selective androgen receptor modulators (SARMs) negatively regulate 
triple-negative breast cancer
growth and epithelial:mesenchymal stem cell signaling, 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0103202

Christiansen, R. A. (2020). Selective androgen receptor modulators: the future of androgen 
therapy?
https://pubmed.ncbi.nlm.nih.gov/32257854/

Dalton, T. J. (2012). Method of treating androgen receptor (ar)-positive breast cancers with 
selective androgen receptor
modulator (sarms). (n.d.). Retrieved March 02, 2021, from 
https://patents.google.com/patent/US9604916B2/en
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Determining the Toxicity of Cisplatin and the Effect Cisplatin Has on the Surrounding 
Cells
Nathan Gale

Cisplatin is a very powerful drug with toxic effects. Cisplatin nephrotoxicity, increased 
risk of stroke, etc. Contribute to ineffectiveness of the long-term treatment. Cisplatin 
nephrotoxicity, major complication, renal disease or dysfunction, caused by drugs, 
chemicals, industrial, or environmental toxic agents are widely known to affect 
Kidney treatment. This project aims to create intensive research of cisplatin and its 
toxicity. This research analyzes cisplatin using in vitro/vivo-experiments. As well, the 
effects cisplatin has with other medication synergies with platinum based toxicity. 
Preview of procedures are the following; 1. Gathering the response and duration of 
Cisplatin binding from sensorgrams overly. 2. Sequential injection of Cisplatin and 
(then) Oxaliplatin, at 1 mM, to immobilized HEWL in the presence of 20 mM sodium 
citrate buffer at pH 4.4. Significantly improved cell viability when cells were co-
treated with Combretum Micranthum (CM) extract and cisplatin. The cell viability was 
improved by 7–25% with CM treatment compared to cisplatin control. Cell viability of 
GL261 was 37% at 1 &mu;M and decreased to 6% at 10 &mu;M. Hypothesis of the 
experiment; If cisplatin is changed in methods used cells then it increases 
effectiveness against cancer. The independent variable was supported with the data. 
However, effectiveness variety for reason being the dosage amounts to toxicity of 
cisplatin. My first experiment used a two-way ANOVA, and the other used one-way 
Anova.

Marasco, D. (2015). Oxaliplatin vs Cisplatin: Competition experiments in the binding 
to Lysozyme. Retrieved 2020, from
http://www.rsc.org/suppdata/c5/dt/c5dt01279a/c5dt01279a1.pdf

Marasco, D., Messori, L., Marzo, T., & Merlino, A. (2015, April 30). Oxaliplatin 
vs.cisplatin: Competition experiments on their binding to lysozyme. Retrieved 
January 20,2021, from https://pubs.rsc.org/en/content/articlelanding/2015/dt/
c5dt01279a#!divAbstract

EurekAlertAAAS, E. (2016, October 21). Where does cisplatin bind? Retrieved 
January 20, 2021, from https://www.eurekalert.org/pub_releases/2016-10/w-
wdc102116.php#:~:text=Cisplatin%20is%20one%20of%20the,DNA%2C%20which%
20can%20kill%20cells.&text=Its%20mode%20of%20action%20is,widening%20the%
20DNA%20duplex%20structure.
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APP Gene
 Sophia Bressert, Caroline Gay
The APP gene continuously provides instructions on how the amyloid precursor protein is 
made (N.,2020). This protein creates amyloid beta and links this gene to Alzheimer’s 
Disease. Alzheimer’s Disease is a progessive brain disorder that slowly eats away at the 
brain and begins by taking one’s memory, thinking skills, and the ability to carry out simple 
tasks (N., 2017). Most people with Down Syndrome develop Alzheimer's Disease when they 
are older than 65 because they are born with an extra copy of chromosome 21, which
carries the APP gene (Robertson, 2018). Research done by the NIH showed that there is 
plaque buildup in the brain due to the breakdown of the amyloid precursor protein (N., 2017). 
This study aims to figure out how APP gene-created protein affects brain function in the brain 
as a whole and to figure out what mutations of the APP
gene cause diseases such as Alzheimer’s. 

N/a, N. (2020, August 18). APP gene: MedlinePlus Genetics. Retrieved November 30, 2020, 
from https://medlineplus.gov/genetics/gene/app/

N. (2017). What Happens to the Brain in Alzheimer's Disease? Retrieved November 19, 
2020, from https://www.nia.nih.gov/health/what-happens-brain-alzheimers-disease

Robertson, S. (2018, August 23). What are Amyloid Plaques? Retrieved November 30, 2020, 
from https://www.news-medical.net/health/What-are-Amyloid-Plaques.aspx
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LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of Vitamin D Deficiency on the Increased Susceptibility to Covid-19.
 Nikhita Guntu
The purpose of this experiment is to determine if there is a correlation between a 
Vitamin D Deficiency and an increased susceptibility to Covid-19. In the United 
States, there are seven million people diagnosed with Coronavirus with 42% of 
American population characterized as Vitamin D deficient. In the midst of this global 
pandemic, drawing answers about this possible correlation will bring more 
information about this virus and possibly act as a preventative method. To conduct 
this project, a publicly available database will be used to aggregate the data about 
patients. The patients will be separated into groups based on characteristics such as 
ethnicity, age, smoking status and Vitamin D level. A logistical regression analysis 
will occur and the resulting p-value will determine whether a correlation exists. The 
independent variable will be the Vitamin D level while the dependent variable is 
whether they have the virus. The control group will be those who fall under the 
sufficient amount of Vitamin D level. There were multiple p-values less than 0.05 
(from 0.001 to 0.01), which means the hypothesis was not accepted. There was no 
correlation found between the effect of Vitamin D deficiency on a possible increased 
susceptibility to Covid-19. A possible chance of error is prevalent because a 
logistic regression may not be as specific enough to find a correlation, especially if 
there is a low correlation. A better way would be to use machine learning algorithms 
to find a possible pattern.

Grant, W. B., Lahore, H., McDonnell, S. L., Baggerly, C. A., French, C. B., Aliano, J. 
L., & Bhattoa, H. P. (2020, April 02). Evidence that Vitamin D Supplementation 
Could Reduce Risk of Influenza and COVID-19 Infections and Deaths. Retrieved 
from https://www.mdpi.com/680954

Rhodes, J. M., Subramanian, S., Laird, E., & Kenny, R. A. (2020, April 28). Editorial: 
Low population mortality from COVID‐19 in countries south of latitude 35 degrees 
North supports vitamin D as a factor determining severity. Retrieved from ttps://
onlinelibrary.wiley.com/doi/full/10.1111/apt.15777

Merzon, E., Tworowski, D., Gorohovski, A., Vinker, S., Cohen, A. G., Green, I., & 
Frenkel‐Morgenstern, M. (2020, August 28). Low plasma 25(OH) vitamin D level is 
associated with increased risk of COVID‐19 infection: An Israeli population‐based 
study. Retrieved from https://febs.onlinelibrary.wiley.com/doi/full/10.1111/febs.15495
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Using AutoML to Detect Similarities between Common Thorax Diseases and Newer 
Respiratory Diseases
 Meghana Guttikonda
Chest X-Rays from the real world are often messy. Most of the images are characterized as 
blurry, hazy, and unclear due to patient movement, incorrect positioning, and other external 
interferences. Since doctor’s aren’t completely knowledgeable about the ins and outs of 
newer Respiratory Diseases, like Covid-19, it is important to know what kinds of common 
thorax diseases are similar to them so doctors and researches have a basic idea about the 
fundamental disease pathology and symptoms of the newer diseases. This model can 
potentially be used to find underlying similarities to the different common thorax diseases 
when met with a new virus or bacteria that affects the lungs and chest area. In this project two 
datasets were utilized, the NIH Chest X-Ray Dataset for training, validation, and testing the 
model, and the Chest X-Ray Dataset found on GitHub for Batch Predictions to find if there are 
similarities between a certain common thorax disease and newer or less frequent respiratory 
disease. Thus, the main goal of this project is to calculate the accuracy of the batch 
predictions in labeling what type of common thorax disease is similar to the each image in the 
GitHub dataset featuring the newer, and less common, respiratory diseases. 

Box. (n.d.). Retrieved February 26, 2021, from https://nihcc.app.box.com/v/ChestXray-
NIHCC/file/256057377774

Shuja, J., Alanazi, E., Alasmary, W., &amp; Alashakikh, A. (2020, July 13). Covid-19 Open 
Source Data Sets: A Comprehensive Survey. Retrieved February 26, 2021.

What is an ml pipeline and why is it important? (2020, September 02). Retrieved February 26, 
2021, from https://algorithmia.com/blog/ml-pipeline
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Project Necro Bee
 Caden Andberg, Morgan Hess
Bees are a keystone species because of their ability to pollinate plants. To 
support these bee populations while controlling harmful invasive species, we 
investigated devices that could augment control over a bee’s neurological 
systems. Previous research projects controlled beetles and cockroaches 
through neurological stimulation to complete a task. This led to us testing 
whether or not we could make similar technology work on a European 
Honey Bee (Apis mellifera) in order to control movement, identify threats, 
and attack invasive species. Because this is a relatively new concept, we 
had to start with the basics of whether current technology could be held by a 
bee and whether or not the batteries tested could power the individual 
setups efficiently. While current technology is too large (specifically the 
computer chip used), the batteries were able to support each setup for at the 
very least a quarter of an hour and new questions were developed that can 
further this research project. If we were to continue this project, we would 
need to develop smaller, more advanced technology in order to fit the weight 
requirements of the bee or enhance the bee’s strength in some other way. 

Battery Life Calculator | DigiKey Electronics. (2021). Retrieved February 24, 
2021, from Digikey.com website: https://www.digikey.com/en/resources/
conversion-calculators/conversion-calculator-battery-life

Feuerbacher, E., Fewell, J., Roberts, S., Smith, E., & Harrison, J. (2003, 
June 01). Effects of load type (pollen or NECTAR) and Load mass on 
hovering metabolic rate and mechanical power output in the honey Bee Apis 
mellifera. Journal of Experimental Biology. Retrieved February 08, 2021, 
from https://jeb.biologists.org/content/206/11/1855

Sato, H., Berry, C.W., Peeri, Y., Baghoomian, E., Casey, B.E., Lavella, G., 
VandenBrooks, J.M., Harrison, J.F., & Maharbiz, M.M. (2009, September 
09). Remote radio control of insect flight. Frontiers in Integrative 
Neuroscience.  Retrieved February 08, 2021, from https://
www.frontiersin.org/articles/10.3389/neuro.07.024.2009/full
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IGF-1 and Insulin Related to a Possible Increase in Tumor Growth
 Aislinn Jones
Previous research has shown that concentrations of insulin and IGF-1 are mitogenic. In 
normal cells, IGF-1 can bind to IGF-1R, which could create cell receptor pathways known to 
be associated with cell proliferation. It is hypothesized that IGF-1 and its binding protein 
IGFBP-3 could be the reason for the increased risk of secondary primary cancers. High 
physiological concentrations of insulin can increase cellular mitogenic responsiveness to 
other growth factors and promote negative proliferation in the presence of an insulin resistant 
state like diabetes. Hyperinsulinemia is potentially harmful to cancer patients because of 
growth promoting activities and increased rates of mitosis. There is a need to bring 
awareness to different conditions that impact cancer diagnosis and treatment with stimulated 
tumor growth. The side effects of insulin and IGF-1 can severely affect diagnosis of cancer 
treatment and mitogenesis. For this research study a forest plot was created to measure 
cancer positive association risk with the factors IGF-1 and insulin through data found in 
various population studies. The results suggest that IGF-1 and insulin statistically have a 
positive association to tumor developments in cancer and non cancer populations. These 
results signify that IGF-1 and insulin levels need to be assessed in diabetic cancer patients. 
Without proper assessment, it is reasonable to conclude that IGF-1 and insulin will have 
some positive association with tumor development at high levels. 

Christopoulos, P.F., Msaouel, P. & Koutsilieris, M. The role of the insulin-like growth factor-1 
system in breast cancer. Mol Cancer 14, 43 (2015).

Draznin B. (2011). Mechanism of the mitogenic influence of hyperinsulinemia. Diabetology & 
metabolic syndrome, 3(1), 10. 

Shanmugalingam, T., Bosco, C., Ridley, A. J., & Van Hemelrijck, M. (2016). Is there a role for 
IGF-1 in the development of second primary cancers?. Cancer medicine, 5(11), 3353– 3367. 
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The Negative Effects of Overfortification and Oversupplementation and Possible 
Solutions
 Ayal Assana, Sarah Krishnamoorthy
Fortification of food and supplementation are two methods used to provide sufficient vitamin 
and mineral intake. However, nutrients in fortification and supplementation in excess
can be harmful. This study examined four nutrients-- folic acid, niacin, iron, and thiamine-- 
and possible ways to mitigate their negative effects. Niacin has been found to cause 
elevations in serum aminotransferases which identify viral hepatitis, liver damage, and 
cancer. The overconsumption of iron may cause hemochromatosis, the Celtic Curse. Folic 
acid has been found to increase methylation, which can cause mutations and prostate cancer 
[1]. Thiamine may contribute to a high rate of tumor cell survival, proliferation, and 
chemotherapy resistance [2]. Countries’ diets and supplement intake with higher incidences 
of an effect were examined and compared to countries with lower rates. These countries 
include the United States, Ireland, Scotland, Algeria, Hungary, and France. The amount of 
the nutrient in the country’s typical diet was calculated to determine if the total surpassed the 
threshold for the recommended daily intake (RDI). The average amount of the nutrient 
contained in supplements was added,showing average intake surpassed the RDI. This 
indicates fortification and supplementation,coupled with the average diet, could be causing 
the increased frequency of negative effects in these countries.

Curcumin and Nigella sativa were found to be possible solutions to counteract the
negative effects. Further research could be conducted to determine how effective curcumin 
and Nigella sativa are as solutions, and if higher rates of said effects can be completely 
attributed to these nutrients.

Bailey, R. L., Mills, J. L., Yetley, E. A., Gahche, J. J., Pfeiffer, C. M., Dwyer, J. T., Dodd, K. 
W., Sempos, C. T., Betz, J. M., & Picciano, M. F. (2010). Unmetabolized serum folic acid and 
its relation to folic acid intake from diet and supplements in a nationally representative sample 
of adults aged > or =60 y in the United States. The American journal of clinical nutrition , 92 
(2), 383–389. https://doi.org/10.3945/ajcn.2010.29499.

Crider, K. S., Bailey, L. B., & Berry, R. J. (2011, March). Folic acid food fortification-its history, 
effect, concerns, and future directions . Nutrients.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3257747/.

Dangers of Food Fortification and Enrichment . Elmhurst 1925. Retrieved December 01, 
2020, from https://elmhurst1925.com/blogs/news/dangers-of-food-fortification-and-
enrichment.
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The Effect of the Overuse of Antibiotics on Irritable Bowel Syndrome
 Preethi Kuppuri

The main area of this study is Biomedical and Health Science. The main purpose of 
this study is to find out whether the use and the overuse of antibiotics can increase 
the risk of one getting irritable bowel syndrome. This project is based on multiple 
previous studies that have been done previously, where the data will be compiled to 
come to a conclusion. Some of the data that has been collected includes the data 
from studies about the use of antibiotics as a child and the use of antibiotics and the 
increased risk of irritable bowel syndrome. A brief overview of the procedure 
includes the data analysis of the data and the testing for correspondence between 
antibiotics and Irritable Bowel Syndrome. The statistical analysis that is used is a T-
test. The alternative hypothesis is that the use of antibiotics will cause a greater risk 
for irritable bowel syndrome. The trends and data are supporting the alternative 
hypothesis. This means that using antibiotics increases the risk of getting irritable 
bowel syndrome, and the long-term use of antibiotics taken by children also leads to 
a greater risk of getting irritable bowel syndrome. Further research can be done to 
show how much the risk increases with every round of antibiotics.

Bull, M. J., & Plummer, N. T. (2014). Part 1: The human gut microbiome in health 
and disease. Integrative Medicine: A Clinician's Journal, 13(6), 17.

Francino, M. P. (2016). Antibiotics and the human gut microbiome: dysbiosis and 
accumulation Of resistances. Frontiers in microbiology, 6, 1543.

Krogsgaard, L. R., Engsbro, A. L., & Bytzer, P. (2018). Antibiotics: a risk factor for 
irritable Bowel syndrome in a population-based cohort. Scandinavian Journal of 
Gastroenterology, 53(9), 1027-1030.
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The Relationship between Lotions with Parabens and Moisture Retention
 Pelagie Ky
Parabens are preservatives added into our skincare products like lotion, 
shampoo, makeup, and toothpaste, with the goal to prevent growth of bacteria 
for an extended shelf life. Methylparaben, Butylparaben, Propylparaben, and 
Ethylparaben are the most common types found in these products. These 
products can even contain two or more parabens to ensure longevity. This 
experiment looks at the relationship between the amount of parabens in a 
lotion and its ability to retain moisture in skin. Gelatin bases were created in 
petri dishes to represent skin and were then covered with two tablespoons of 
lotion. The lotions tested were St. Ives (no parabens), Suave (one paraben), 
Vaseline (two parabens), and Lubriderm (three parabens). The mass of the dishes 
were taken everyday for fourteen days (the mass of the empty petri dishes were 
deducted from the mass of the system). After two weeks bases applied with lotions 
containing three parabens and no parabens lost an average of 1.78 g and 1.82 g 
respectively. The control (no lotion) lost an average of 1.96 g while bases covered 
with lotions containing one 
paraben and two parabens lost an average of 2.01 g and 2.02g respectively 
after a two week period. Data shows that though a moisturizer may contain more 
parabens, it does not have a significant effect on the overall hydration of skin. The 
original hypothesis was the more parabens found in a moisturizer would decrease its 
ability to retain moisture because of the parabens role as a preservative.

Draelos, Z. D. (2017, April). Pesky Parabens. Dermatology Times, 38(4), 8. https://
link.gale.com/apps/doc/A491848108/HWRC?
u=purc93911&sid=HWRC&xid=00698da1

Parabens Used in Cosmetics . (2011). 
https://ec.europa.eu/health/sites/health/files/scientific_committees/docs/citize 
ns_parabens_en.pdf.

Sanders, R. (2015, October 29). Lotion ingredient paraben may be more potent 
carcinogen than thought. https://news.berkeley.edu/2015/10/27/lotion-ingredient-
paraben-may-be-more-potent-carcinogen-than-thought/
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The Effect of a Zingiber officinale Based Diet on Iron Induced Myocardial Infarction 
in D. melanogaster
 Anurag Gottipati, Amy Le
Afflicting approximately 10% of the U.S. population, hemochromatosis (iron overload) 
exacerbates the risk of cardiovascular disease - the world’s leading cause of death - including 
iron overload cardiomyopathy. High iron diets often contribute to excessive iron accumulation 
in cardiac tissue, affecting the layer of the heart known as the myocardium, which leads to 
myocardial infarction (heart attacks). Biological limitations on excess iron excretion in humans 
merits the assessment of new therapeutics for hemochromatosis and its cardiac 
comorbidities. Diminished cardiac function and heart attacks occur as a result of iron induced 
production of reactive oxygen species (ROS) and oxidative stress due to the instability of free 
iron. Ginger, a powerful antioxidative agent, has been shown to treat heart conditions caused 
by blocked blood vessels including heart attacks, offering a promising solution to counteract 
cardiac iron toxicity. To determine the effects of ginger as a novel therapeutic agent for 
cardiac iron toxicity, Drosophila melanogaster, an extensively studied organism for modelling 
heart attacks and metal toxicity, was cultured into different groups of twenty-five newly 
hatched male flies fed high iron (II) sulfate (20mg/l FeSO4) diets, ginger extract diets (2 
mg/ml), and combined FeSO4 and ginger extract diets. Cardiac stress tests (consisting of 
raising the flies’ body temperature and inducing locomotive stress) and lifespan assays 
(measures of the flies’ longevity) were conducted to assess the cardiac damage from dietary 
iron ingestion. The study is ongoing but aims to determine the viability and efficacy of ginger 
extract in treating hemochromatic cardiac damage. 

Begum, N., Miah, F., Shipa, S. A., Rana, M., Tania, T. K., &amp; Iqbal, A. (2018). Journal of 
Entomology and Zoology Studies, 6(1), 1126-1133.

Paternostro, G., Vignola, C., Bartsch, D., Omens, J. H., McCulloch, A. D., & Reed, J. C. 
(2001). Age-Associated Cardiac Dysfunction in Drosophila melanogaster. Circulation 
Research, 88(10), 1053-1058. doi:https://doi.org/10.1161/hh1001.090857 

Zhou, Y., Xue, L., Gao, L., Qin, X., Du, G., (2018, January). Ginger extract extends the 
lifespan of Drosophila melanogaster through antioxidation and ameliorating metabolic 
dysfunction. Retrieved September 12, 2020, from 
https://www.sciencedirect.com/science/article/pii/S1756464618304729
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Peanut Allergies and Ethnicity
 Hannah Mammen

The purpose of this experiment was to find out which ethnicity was more prone to 
developing a peanut allergy and what causes them to be more susceptible. There 
are two main factors that have an effect on peanut allergies, and they are the 
environment and genetics. In this research, data was gathered from three different 
studies to compare which ethnic group was more prone to developing peanut 
allergies by analyzing the percentage of people with peanut allergies in each group. 
In this study the ethnic groups were the independent variable and the percentage of 
people with peanut allergies were the dependent variable. There were no control 
groups in this research project. Based on the three studies, the hypothesis was 
supported because it was found that African Americans were in fact more likely to 
developing peanut allergies than Caucasians and Hispanics. This was concluded 
because the average percent of people with peanut allergies across the three 
studies for African Americans was 46.47 % while the percentage for Caucasians 
was 38.07% and the percentage for Hispanics was 37.83%. Further research could 
explore how different races are more or less likely to develop peanut allergies in 
other parts of the world.

Branum, A., & Lukacs, S. (2009, December 01). Food Allergy Among Children in the 
United States. Retrieved January 23, 2021, from 
https://pediatrics.aappublications.org/content/124/6/1549/tab-figures-data

Kumar, R., Tsai, H., Hong, X., Liu, X., Wang, G., Pearson, C., . . . Wang, X. (2011, 
October). Race, ancestry, and development of food-allergen sensitization in early 
childhood. Retrieved January 23, 2021, from https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3182844/

Wegienka, G., Johnson, C., Zoratti, E., & Havstad, S. (2013, June). Racial 
differences in allergic sensitization: Recent findings and future directions. Retrieved 
January 23, 2021, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4888051/ 
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The effect of constant blue or orange light on the activity levels of Drosophila 
Melanogaster
 Dylan Manketo, Alysun Sanders
The research objective of this project is to test the effects of blue and orange light on activity 
levels. On an iPhone, the normal setting emits blue light wavelengths, but there is a feature 
that will dim your phone to emit orange light wavelengths (Ryan, 2016). Orange light is 
supposed to have more calming effects and not disrupt your circadian rhythm the way blue 
light is known to do . We thought it would be most effective to test these two lights on 
drosophila melanogaster and see how their activity level changes every few hours under the
orange and blue wavelengths. The results from our experiment was that orange light does 
decrease activity levels compared to blue light. Under the orange light, drosophila 
melanogaster had less activity than those under the blue light, concluding that orange light 
does not influence your circadian rhythm and activity levels in the same way as blue light. 

Blue light has a dark side. (2012, May). http://www.health.harvard.edu/staying-healthy/blue-
light-has-a-dark-side. May 2012. Accessed 12/5/2020

Natural light is fundamentally different than artificial light. (2017, September 22). Retrieved 
December 05, 2020, from
https://www.sunlightinside.com/light-and-health/natural-light-is-fundamentally-different-than-
artificial-light/

Ryan, L. (2016, April 3). Does Apple's new night shift mode really give you a better sleep? 
Retrieved
November 11, 2020, from
theguardian.com/listandstyle/shortcuts/2016/apr/03/night-shift-ios-iphone-sleep-app
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Which Factor of a Pandemic Has the Greatest Negative Impact on Public Mental 
Health?
 Jacob Mason

When it comes to diseases, most people tend to focus on their direct consequences, 
like deaths due to the disease and injuries. That does not mean, however, that 
events like pandemics do not have indirect consequences, for example: drug use 
and suicides. By better understanding the effects of pandemics on public mental 
health, action can be taken to reduce drug use, suicide rates, and incarceration 
rates during those trying times. This project will determine which factor has the 
greatest negative impact on public mental health by determining which factors are 
most prevalent and common across pandemics that have had the greatest negative 
impact on public mental health based on suicide rates, drug use, and incarceration 
rates. Despite having variable factors that define each pandemic, all three had 
similar negative impacts on public mental health.

Since it was hypothesized that the prevalence of a disease is what most negatively 
impacts public mental health, the results do not support the hypothesis. The null 
hypothesis was supported: “The factors have no effect on public mental health,” 
because every pandemic had the same impact on public mental health. Because it 
was difficult to find reliable data from the 1918s, a deeper dive into that timeframe 
might result in evidence that points to one of the factors having a significant impact 
on public mental health. A few questions that arise from this project are: “Do other 
historical pandemics follow this trend?” and “Are there any other factors that are 
more indicative of public mental health?”

2009 H1N1 Pandemic (H1N1pdm09 virus). (2019, June 11). Retrieved November 
05, 2020, from https://www.cdc.gov/flu/pandemic-resources/2009-h1n1-
pandemic.html

Billings, M. (2005, February). The Influenza Pandemic of 1918. Retrieved November 
04, 2020, from https://virus.stanford.edu/uda/

CDC COVID Data Tracker. (2020, November 4). Retrieved November 4, 2020, from 
https://covid.cdc.gov/covid-data-tracker/
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Analyzing the Effect of Covid-19 on Insulin Levels Between Type 1 and Type 2 
Diabetes 
 Sahir Mughal, Shuban Sridhar

This study focused on analyzing fluctuations in the insulin levels of COVID-19 patients 
with Type 1 and Type 2 Diabetes. This provided insight as to why certain diabetic patients 
may respond differently to COVID-19 and suffer the effects of the virus at a higher intensity. 
Additionally, we were able to determine how the hospitalization and mortality rates differed 
between Type 1 and Type 2 diabetic patients. COVID-19 has been known to thrive in 
environments of elevated blood glucose. This is because SARS-CoV-2, the virus that causes 
Covid-19, binds to ACE2 receptors, which are present in key metabolic organs. A recent 
study found that these receptors could cause alterations of glucose metabolism that could 
complicate preexisting diabetes (Abdi, 2020). These alterations could become lethal as 
diabetes already includes unusually high glucose levels. It is suspected that COVID-19 may 
be more severe with Type 1 Diabetes than Type 2 Diabetes, because Type 1 patients do not 
produce insulin at all. We aim to determine whether or not this assumption is valid through 
our analysis of the provided data.  

In order to carry out our study, we contacted local hospitals to obtain data files that displayed 
patient insulin and glucose level along with their current status with COVID-19. Upon 
thorough analysis of the data, we used the levels present in those data tables to calculate 
correlations between the levels and mortality/hospitalization rates. We then looked for 
additional links and factors which influenced COVID-19 intensity.

Abdi, A., Jalilian, M., Sarbarzeh, P. A., & Vlaisavljevic, Z. (2020, August). Diabetes and 
COVID-19: A systematic review on the current evidences . Diabetes research and clinical 
practice. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7375314/.  

Monostra, M., & Gregory, J. M. (2020, December 21). Similar increased risk for severe 
COVID-19 illness found in type 1, type 2 diabetes . Healio. 
https://www.healio.com/news/endocrinology/20201221/similar-increased-risk-for-severe 
covid19-illness-found-in-type-1-type-2-diabetes.  

Wargny, M., Gourdy, P., Ludwig, L., Seret-Bégué, D., Bourron, O., Darmon, P., . . . Cariou, B. 
(2020, November 01). Type 1 diabetes in people hospitalized for covid-19: New insights from 
the coronado study. Retrieved February 25, 2021, from 
https://care.diabetesjournals.org/content/43/11/e174.figures-only 
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The influence of blastocyst complementation on the future of kidney transplants
 Jocelyn Nichols-Lockett
The purpose of this research was to compare the effectiveness of blastocyst complementation with 
normal kidney transplants to determine if blastocyst complementation could be used as a future organ 
source for humans. Blastocyst complementation is the transferring of pluripotent stem cells into the 
embryos of mutant organisms so that the stem cells will differentiate into what the mutant organism is 
lacking. This relates to finding a solution for the national organ shortage. The data collected shows the 
success rate of blastocyst complementation and kidney transplants in mice. It shows that the average 
success rate for blastocyst complementation was 85 percent and the average success rate for normal 
kidney transplants was 74 percent. The t value of 1.5 however, was not significant because it was less 
than the expected value of 2.44. The hypothesis, blastocyst complementation will be a successful 
organ source for people with end stage renal failure, was not supported because there was no 
significant difference between the data sets. Further research could explore how well blastocyst 
complementation works in other mammals.

Goto, T., Hara, H., Sanbo, M., Masaki, H., Sato, H., Yamaguchi, T., . . . Hirabayashi, M. (2019, 
February 05). Generation of pluripotent stem cell-derived mouse kidneys in Sall1 -targeted anephric 
rats. Retrieved January 22, 2021, from https://www.nature.com/articles/s41467-019-08394-9

Hashimoto, H., Eto, T., Yamamoto, M., Yagoto, M., Goto, M., Kagawa, T., . . . Takahashi, R. (2019, 
August 14). Development of blastocyst complementation technology without contributions to gametes 
and the brain. Retrieved January 22, 2021, from https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6699975/

Huang, L., Reese, S., & Djamali, A. (2001, February 3). Kidney Regeneration in Later-Stage Mouse 
Embryos via Transplanted Renal Progenitor Cells. Retrieved January 22, 2021, from https://
www.scielo.br/scielo.php?pid=S1677-55382012000300013&script=sci_abstract&tlng=es

Rong, S., Lewis, A. G., Kunter, U., Haller, H., & Guerler, F. (n.d.). A Knotless Technique for Kidney 
Transplantation in the Mouse. Retrieved January 22, 2021, from https://www.hindawi.com/journals/
jtrans/2012/127215/tab2/

Russell, P., Chase, C., Colvin, R., & Plate, J. (1978, May 01). Kidney transplants in mice. An analysis 
of the immune status of mice bearing long-term, H-2 incompatible transplants. Retrieved January 22, 
2021, from https://rupress.org/jem/article-standard/147/5/1449/48768/Kidney-transplants-in-mice-An-
analysis-of-the

Usui, J., Kobayashi, T., Yamaguchi, T., Knisely, A., Nishinakamura, R., & Nakauchi, H. (2012, April 16). 
Generation of Kidney from Pluripotent Stem Cells via Blastocyst Complementation. Retrieved January/
February, 2021, from https://ajp.amjpathol.org/article/S0002-9440(12)00238-6/fulltext

Yamanaka, S., Saito, Y., Fujimoto, T., Takamura, T., Tajiri, S., Matsumoto, K., & Yokoo, T. (2019, 
December 01). Kidney Regeneration in Later-Stage Mouse Embryos via Transplanted Renal 
Progenitor Cells. Retrieved January 22, 2021, from https://jasn.asnjournals.org/
content/30/12/2293.abstract

Zhu, L., Gong, D., Zou, Y., Li, Y., Wu, Y., Guan, L., . . . Luo, F. (2009, April 15). Cervical heterotopic 
kidney transplantation in rats using non-suturing and preserving-bag techniques. Retrieved January 22, 
2021, from https://academic.oup.com/ndt/article/24/9/2708/1854691?searchresult=1
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 Progress of Peptide Inhibitors’ Abilities to Prevent the Protein Complex Formation of 
PD-1 and PD-L1 for the Immune System to Recognize and Defend against Cancer 
Cell Invasion
 Siri Nikku

Cancer cells exploit immune checkpoint pathways by upregulating proteins such as 
PD-L1 to avoid T-cell detection. PD-L1 binds to PD-1 on the surface 
of  T-cells resulting in  deactivated T-cells that do not attack the cancer cell. 
Current antibody treatment targeting PD-1/PD-L1 interaction causes autoimmune 
side effects as a result of their long half-lives. The goal of this 
research was to identify a peptide inhibitor that would block  interaction 
between PD-1 and PD-L1 with high affinity and potency while also causing fewer 
side effects.

A set of preliminary PD-1/PD-L1 inhibitors were examined to identify the optimal 
inhibitor of PD-1/PD-L 1 interaction. Circular dichroism (CD) was utilized to 
investigate the structure of two peptide inhibitors and of PD-1 and PD-L1 proteins 
created in the lab. After comparing CD outputs from batches of both proteins, 
graphical analysis verified the proteins folded correctly. AlphaScreening determined 
whether a protein-protein interaction such as PD-1 and PD-L1 was blocked by a 
peptide inhibitor. From this, the concentration of the inhibitor which prevented 50% of 
PD-1/PD-L1 binding was calculated (IC50). By determining the IC50 value for each 
inhibitor, they were then compared to determine which inhibitor was the most 
effective. When one of the best preliminary inhibitors was tested alongside an 
optimized version of the inhibitor, the IC50 value indicated that more of the optimized 
peptide was needed to achieve the same inhibition as the preliminary inhibitor. This 
indicated that the optimization of preliminary inhibitors needed to be repeated 
thus providing direction for further research. 

Dine, J., Gordon, R., Shames, Y., Kasler, M., & Barton-Burke, M. (2017). Immune 
checkpoint inhibitors: An innovation in immunotherapy for the treatment and 
management of patients with cancer. Asia-Pacific Journal of Oncology Nursing, 4(2), 
127. doi:10.4103/apjon.apjon_4_17

Haymond, A., Dey, D., Carter, R., Dailing, A., Nara, V., Nara, P., . . . Luchini, A. 
(2019). Protein painting, an optimized MS-based technique, reveals functionally 
relevant interfaces of the PD-1/PD-L1 complex and the YAP2/ZO-1 complex. Journal 
of Biological Chemistry, 294(29), 11180-11198. doi:10.1074/jbc.ra118.007310

Lin, X., Lu, X., Luo, G., & Xiang, H. (2020). Progress in PD-1/PD-L1 pathway 
inhibitors: From biomacromolecules to small molecules. European Journal of 
Medicinal Chemistry, 186, 111876. doi:10.1016/j.ejmech.2019.111876
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Effect of Endovascular Aortic Aneurysm Repair  on Aneurysm Sac Regression and 
Secondary Interventions
 Robert Quan

This study evaluated the effects of different types of endografts used in 
Endovascular Aneurysm Repair (EVAR) on aneurysm sac shrinkage, rates of 
endoleaks, and need for secondary interventions. EVAR relines the abdominal 
aortic aneurysm (AAA) from within the abdominal aorta with an endograft (wire 
cylindrical cage wrapped with a non-porous fabric). Although minimally invasive, 
EVAR has the risk of unwanted side effects, including continued aneurysm sac 
enlargement or rupture, endoleak (leakage around the graft), and need for 
secondary interventions. A review was conducted of sample data from patients who 
underwent EVAR from 2016 to 2020. Patient demographics and co-morbidities were 
recorded. Overall survival was the primary outcome. Secondary outcomes included 
rates of aneurysm sac regression, presence of endoleaks, and rates of secondary 
intervention. Outcomes were compared to published data using t-test or regression 
model analysis.

The data included fifty patients who underwent EVAR using six different types of 
endografts. Of this cohort, six patients experienced endoleaks, two had sac 
ruptures, and one had a graft infection. Six other patients were lost in follow-up. One 
patient with an endoleak refused further intervention. The other five patients with 
endoleaks underwent eight secondary interventions collectively. The data indicated 
EVAR is a safe and effective primary treatment for aneurysm repair. Results in this 
study group did not differ from published data results. Further study should be 
conducted to determine whether the type of endograft affects the efficacy of EVAR.

Lemmon G, Motaganahalli R, Chang T, Slaven J, Aumiller B, Kim B, and Dalsing M. 
(2016) Failure mode analysis of the Endologix endograft. J Vasc Surg, 64, 571-6.

Mehta M, Sternbach Y, Taggert JB. (2010). Long-term outcomes of secondary 
procedures after endovascular aneurysm repair. J Vasc Surg, 52, 1442-9.

Hobo R, Buth J. (2006) Secondary interventions following endovascular abdominal 
aortic aneurysm repair using current endografts: a EUROSTAR report. J Vasc Surg, 
43, 896-902.
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The Effect of Microcurrents on muscle wound healing of Earthworms (Lumbricus 
terrestris)
 Shreeya Ravi

Microcurrent stimulation has the ability to stimulate healing in tissues. The goal of 
this experiment is to test tissue healing using microcurrent therapy. The independent 
variable is the microcurrent therapy and the dependent variable is the wound size.  
Each earthworm was given a muscle cut, but half of the worms were given 
stimulation (experimental group), while the other were given none (control group). 
After three days of stimulation, the rate of healing was measured by wound size 
decrease per day. A t-test, used to gather the statistical significance of the raw data, 
showed the mean of the control group was -0.799167 cm^3/day while the 
experimental group’s mean was 0.997108 cm^3/day. The t-test calculated a p-value 
of 0.0259, therefore the data is statistically significant, and the null hypothesis was 
rejected. The null hypothesis for the experiment is that stimulation has no effect on 
the rate of healing of wounds, while the alternative hypothesis is that microcurrent 
therapy promotes muscle healing. The reason the alternative hypothesis was 
supported is due to the enhanced bioelectrical activity by the currents. One error 
includes the measurements as they were dependent on the ruler and human sight. 
The experiment did not take place in a laboratory setting, thus there were limitations 
on equipment, data collection methods, and materials. For further research some 
questions that can be used include: what is the effect of microcurrents on other 
animals and other injuries to be able to further microcurrent research as it shows the 
effect on other organisms.

Center for Pain and Stress Research. (2017, January 25). How Does Microcurrent 
Heal the Body? https://www.dolphinmps.com/how-does-microcurrent-heal-the-body/

Ibrahim, Z. M., Waked, I. S., & Ibrahim, O. (2019). Negative pressure wound therapy 
versus microcurrent electrical stimulation in wound healing in burns. Journal of 
Wound Care. 28(4). 214-219. doi:10.12968/jowc.2019.28.4.214

Kwon, D. R., & Moon, Y. S. (2019). Synergic regenerative effects of 
polydeoxyribonucleotide and microcurrent on full-thickness rotator cuff healing in a 
rabbit model. Annals of Physical and Rehabilitation Medicine. doi:10.1016/
j.rehab.2019.09.010
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The Optimal Diet Based on a Unique Nutrient Intake Scoring System
 Helena Sandler, Dante VanArman

Hundreds of diets have been made in recent decades. Many people don't have the resources 
to know what is best. To determine the healthiest diet, the proper intakes and effects of every 
nutrient were researched. A scoring system was then developed in order to rank different 
pre-existing diets based on their average intakes of nutrients, and an ideal diet based on the 
criteria of the scoring system was created.

The system evaluates macronutrients on a scale of 0 to 39. Vitamins, and minerals were also 
evaluated and were combined with the macronutrients to total a score out of 64 points. As 
the intake values get further from the optimal intake, the score is lowered. Ideal diets will fall 
above 54 out of 64 points when including micronutrients, or 33 out of 39 when excluding 
them. Pre-existing diets can be manipulated to better meet the criteria of the scoring system. 
The Ketogenic, Mediterranean, and Vegan diets were chosen to be assessed due to their 
popularity.

One source of error was the averaging of diets for scoring. Not everyone will construct 
identical meals which will cause variation. Future research will focus on adding an aspect 
that grades the source of the nutrients. In the real world, this scoring system can be used to 
construct a diet, or help to guide a preexisting diet to reach proper levels of nutrient intakes. 
Stamp, Rebecca. “Average Person Will Try 126 Fad Diets in Their Lifetime, Poll Claims.” The 
Independent, Independent Digital News and Media, 8 Jan. 2020, 
www.independent.co.uk/life-style/diet-weight-loss-food-unhealthy-eating-habits-
a9274676.html.

Doheny, Kathleen. “Mediterranean Diet Repeats as Best Overall of 2020.” WebMD, WebMD, 
2 Jan. 2020, www.webmd.com/diet/news/20200102/mediterranean-diet-repeats-as-best-
overall-of-2020.

The Best Diet: Quality Counts. (2018, March 15). Retrieved November 18, 2020, from https://
www.hsph.harvard.edu/nutritionsource/healthy-weight/best-diet-quality-counts/

Center for Sustainable Systems, University of Michigan. (2020). Carbon Footprint Factsheet. 
Retrieved November 18, 2020, from
http://css.umich.edu/factsheets/carbon-footprint-factsheet

Ma, Y., Pagoto, S., Griffith, J., Merriam, P., Ockene, I., Hafner, A., & Olendzki, B. (2007, 
October). A dietary quality comparison of popular weight-loss plans. Retrieved
November 18, 2020, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2040023/
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Effects of Chemotherapy on Different Muscles and the Brain
 Arshiya Sheik
When the drugs are injected into the body during the chemotherapy treatment, those 
drugs have no idea where the cancer cells are, and will start to have negative 
impacts on other parts of the body such as the brain and muscles. This project will 
observe the damages done to the muscles and the cognitive function in the brain. 
The independent variable in this study is the drugs being injected into the 
bloodstream of the cancer patients. Depending on the stage of cancer, previous 
treatments, age, and other factors, the type of drug and amount of drugs being 
injected into the bloodstream will differ. As this is a study that is based off of 
comparison, there is no control group. Reading through study results, it was 
concluded that there were many damages done to the muscles and brain throughout 
the process of chemotherapy. There were many damages to the body resulting from 
diarrhea and constipation to severe anorexia and memory impairment. 
Approximately 94.59% of the people who volunteered for the clinical trial were 
affected/put at risk. I believe that chemotherapy did damage to the brain and muscle 
cells due to the fact that the drugs injected during chemotherapy sessions had on 
direction of where to find the cancer cell. Through further research of studies and 
clinical trials, the evidence supports my hypothesis.

Brown, L. (2014, April 22). Endocrine regulation of fetal skeletal muscle growth: 
Impact on future metabolic health. Retrieved November 13, 2020, from https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4004098/

Laura A.A. Gilliam and Daret K. St. Clair, Gilliam, L., Physiology, D., And, Clair, D., 
Toxicology, G., & Laura A.A. Gilliam and Daret K. St. Clair. (2011, September 19). 
Chemotherapy-Induced Weakness and Fatigue in Skeletal Muscle: The Role of 
Oxidative Stress. Retrieved October 30, 2020, from https://www.liebertpub.com/doi/
abs/10.1089/ars.2011.3965

Scheede-Bergdahl, C., & Jagoe, R. (2013, March 30). After the chemotherapy: 
Potential mechanisms for chemotherapy-induced delayed skeletal muscle 
dysfunction in survivors of acute lymphoblastic leukaemia in childhood. Retrieved 
October 30, 2020, from https://www.frontiersin.org/articles/10.3389/
fphar.2013.00049/full
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The Effect of Amount of Jump Schooling on the Suspensory Ligament in Horses
 Ainsley Sucherman
There is a noticeable increase in the number of suspensory ligament injuries in 
performance horses, specifically those that partake in disciplines that put an 
exceptional amount of stress on the ligament such as jumping disciplines like 
hunters, equitation, and showjumping. Suspensory ligament (SL) injuries were 
proved to be the most prevalent type of injury in jumping performance horses. 
Though previous research has proved the dangers of the sport as well as 
demonstrated the major stressors for SL injuries, it is imperative to gather 
information on what an acceptable amount of jumping would be that would lead to 
less damage to the SL in performance horses. In this study, I gather information from 
prevalent local equestrians as well as meta-analysis data in order to draw a 
conclusion that will lead to a decrease in SL injuries. 

Carson, D. M., Ricketts, S. W. (2010). “Suspensory Ligament Damage in Horses”. 
VCA, https://vcahospitals.com/know-your-pet/suspensory-ligament-damage-in-
horses 

Ed Kane. (2014). Predisposed to injury. DVM, 45(12), E1–.

Johnson, S., & Symons, J. (2019). Measuring Volumetric Changes of Equine Distal 
Limbs: A Pilot Study Examining Jumping Exercise. Animals (Basel), 9(10), 751–. 
https://doi.org/10.3390/ani9100751 
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Using Wearable Tech to Prevent Fatigue Induced Injuries in the Muscle Rectus 
Femoris (Quadricep)
 Samuel Veliveli
Musculoskeletal injuries in the quadricep muscle group are one of the most common injuries 
in sports. While there are many causes to these injuries, fatigue is a primary contributor to 
these injuries. The goal of this research is to provide a proof of concept of a wearable tech 
device that uses biometric data in the form of sEMG readings to track fatigue real time, and 
can alert the athlete of the possibility of overworking a fatigued muscle and thus getting 
injured. Using an arduino Mega 2560 and myoware muscle sensor, a testing device was 
created to get mock EMG data from arm movement to test the feasibility of the project. This 
device was able to read EMG spikes generated by the flexing of the arm muscle and display 
the respective voltage and EMG value. The current phase of the project is focusing on 
making the testing device functional with respect to the quadricep and hamstring. For the first 
prototype there will be a wired connection between the arduino and myoware muscle sensor, 
with electrical data being recorded through electrodes on the quadricep and hamstring. The 
long term goal of this project is to minimize the amount of parts used to track EMG data for 
the optimal comfort of the athlete through a wireless connection. One physical therapist who 
reviewed this project stated that this product would be helpful in their line of work, and it is 
hoped the project will be of further use in the injury prevention/rehabilitation world. 

Di Giminiani, R., Cardinale, M., Ferrari, M., & Quaresima, V. (2020). Validation of Fabric-
Based Thigh-Wearable EMG Sensors and Oximetry for Monitoring Quadriceps Activity 
during Strength and Endurance Exercises. Sensors (Basel, Switzerland), 20(17), 4664. 
https://doi.org/10.3390/s20174664

Shafti, A., Manero, R. B., Borg, A. M., Althoefer, K., & Howard, M. J. (2017). Embroidered 
Electromyography: A Systematic Design Guide. IEEE Transactions on Neural Systems and 
Rehabilitation Engineering, 25(9), 1472-1480. doi:10.1109/tnsre.2016.2633506

Toro, S., Santos-Cuadros, S., Olmeda, E., Álvarez-Caldas, C., Díaz, V., & San Román, J. L. 
(2019). Is the Use of a Low-Cost sEMG Sensor Valid to Measure Muscle Fatigue?. Sensors 
(Basel, Switzerland), 19(14), 3204. https://doi.org/10.3390/s19143204
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The Correlation Between the Dairy Pasteurization Process and the Amount of 
Lactose Intolerant Individuals
 Claire Whitcomb
The purpose of this experiment was to compile data and make a reasonable conclusion regarding 
the possible influence of the pasteurization process on the growing numbers of lactose intolerant 
individuals. Pasteurization methods have been adapting in order to fit the needs of a growing 
population. This project was executed by looking into what exactly the new methods of 
pasteurization get rid of, and if those had any connection to the digestion process of lactose. More 
specifically, research was done to see if the key enzymes that are used in the breaking down of 
lactose, were denatured during the pasteurization process. The hypothesis was that if the new 
types of pasteurization destroy certain enzymes that help with the digestion of lactose, then it will 
have a negative effect on how people are processing dairy products. Based on the statistics tests 
performed, the hypothesis was not supported, as there was no proof that the key enzymes were 
negatively impacted. This experiment still holds importance as it crosses off a possible 
explanation for the increase of lactose intolerance around the globe.

David, P. M., & Zivanovic, S. (2012). Lactoperoxidase. Retrieved January 22, 2021, from https://
www.sciencedirect.com/topics/agricultural-and-biological-sciences/lactoperoxidase.

Dumitra cu, L., St nciuc, N., Aprodu, I., Ciuciu, A., Alexe, P., & Bahrim, G. (2015, October). 
Monitoring the heat-induced structural changes of alkaline phosphatase by molecular modeling, 
fluorescence spectroscopy and inactivation kinetics investigations. Retrieved January 22, 2021, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4573144/#:~:text=The%20fluorescence%
20spectroscopy%20r esults%20revealed,polypeptide%20chains%20at%20higher%
20temperatures.

IDFA. (2020, January 25). Pasteurization. Retrieved October 24, 2020, from https://www.idfa.org/
pasteurization Martin, Sheryl. “Lactose Intolerance.” Lactose Intolerance: A Common GI 
Complaint, Johns Hopkins Medicine, 3 May 2017, www.hopkinsmedicine.org/
integrative_medicine_digestive_center/news_events/lactose_intolerance.html

National Institute of Health. (2018, February 01). Definition & Facts for Lactose Intolerance. 
Retrieved October 26, 2020, from https://www.niddk.nih.gov/health-information/digestive-
diseases/lactose-intolerance/definition-facts Stony Brook University. Study Reveals Lactose 
Tolerance Happened Quickly in Europe, 3 Sept. 2020, www.sciencedaily.com/
releases/2020/09/200903114212.htm.

Takahashi, H., Nakazawa, M., Ohshima, C., Sato, M., Tsuchiya, T., Takeuchi, A., . . . Kimura, B. 
(2015, July 02). Heat-Denatured Lysozyme Inactivates Murine Norovirus as a Surrogate Human 
Norovirus. Retrieved January 22, 2021, from https://www.nature.com/articles/
srep11819#:~:text=Lysozyme%20solutions%20denatured%20at%20100,min %20at%20100%
20%C2%B0C.

White, C. (2020, January 25). Pasteurization. Retrieved October 24, 2020, from https://
www.idfa.org/pasteurization Wright, K. (2019, October 01). Top 4 Methods of Milk Pasteurization. 
Retrieved October 24, 2020, from https://www.madgetech.com/posts/blogs/top-4-methods-of-milk-
pasteurization/
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The Viability of Gene Therapy as a Non-Surgical Solution for Bicuspid Aortic Valve 
Disease
 Lauren White

Bicuspid Aortic Valve Disease, among other cardiovascular diseases, is most commonly 
treated through surgical procedures. While these surgeries are mostly successful, they are 
costly and can lead to other complications. Prior research has indicated that increased levels 
of matrix metalloproteinases 
(MMPs) are important markers for the development of tumors throughout the body. The 
overexpression of MMPs is also known to contribute to various cardiovascular issues. This 
data-analysis was conducted to assess non-surgical strategies to regulate the expression of 
MMPs, which could possibly modify the development of cardiovascular diseases. 

Higher levels of matrix metalloproteinases (MMPs) are found in the worst cases of Bicuspid 
Aortic Valve Disease, while higher levels of their inhibitors known as tissue inhibitors of 
matrix metalloproteinases (TIMPs) are found in less severe cases. This prior research has 
indicated that the levels of these two enzymes are an integral part of understanding why 
genetic heart conditions like BAVD occur. 

By analyzing various studies,  the feasibility of targeting gelatinase B, a matrix 
metalloproteinase-2 by using gene therapy technology to introduce additional tissue inhibitors 
of matrix metalloproteinases (TIMPs) into patients was 
explored.  Denatured TIMPs have been found in organisms such as E. coli 
and require a process called oxidative folding to activate. By using plasmids as a delivery 
system, TIMPs could be delivered into a patient and these new TIMPs may effectively inhibit 
the excess of MMP-2s. This therapeutic transfer could potentially be a solution to improving 
conditions of cardiovascular diseases, while posing little risk.

Giusti, B. et al. (2017). Genetic Bases of Bicuspid Aortic Valve: The Contribution of 
Traditional and High-Throughput Sequencing Approaches on Research and Diagnosis. 
Frontiers in Physiology, 8, 612. 10.3389/fphys.2017.00612

Kaemmerer, W. F. (2018). How will the field of gene therapy survive its success? 
Bioengineering & Translational Medicine, 3(2), 166-177. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC6063870/

Sternlicht, M. D. & Werb, Z. (2001). HOW MATRIX METALLOPROTEINASES REGULATE 
CELL BEHAVIOR. Annual Review of Cell and Developmental Biology, 17(1), 463 516 https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2792593/
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The Ability of Saffron to Improve Symptoms of CTE in a Drosophila Model
 Shrisha Yapalparvi
Chronic traumatic encephalopathy (CTE), a neurodegenerative disease caused by repetitive 
traumatic brain injury (TBI), can have a negative impact on behavior, memory, and motor 
ability. During TBI, tau proteins become insoluble and misfold. These misfolded proteins 
clump together to form neurofibrillary tangles (NFTs), which lead to eventual neuronal death. 
Oxidative stress plays a significant role in the formation of insoluble tau and NFTs, so finding 
ways to decrease oxidative stress could reduce disease progression. Saffron contains crocin, 
an antioxidant that has decreased oxidative stress in other neurodegenerative diseases. In 
this project, Drosophila melanogaster was chosen as the model for CTE. The short lifespan 
and cost effectiveness allows for efficient data collection, and previous research has shown 
this model to replicate the signs and symptoms seen in human disease. Three experimental 
groups of Drosophila melanogaster were fed diets containing 0%, 1%, and 2% saffron, and 
then were exposed to CTE. The effect of these treatments was measured using cognitive and 
motor assays. These results were compared to two control groups that were fed 0% and 1% 
saffron diets, but not exposed to CTE. Climbing assay results showed no variation between 
control groups, and no variation between experimental groups, providing evidence that 
saffron does not significantly improve motor ability related to CTE. Y-maze cognition data 
shows minimal difference between control groups. However, saffron improved cognitive 
abilities between experimental groups without saffron and groups with saffron. Evidence 
points to saffron being a hopeful therapy for the cognitive aspect of CTE. 

Akhondzadeh S., Shafiee M. S, Harirchian M. H., Togha M., Cheraghmakani H., Razeghi S., 
Hejazi S. S., Yousefi M. H., Alimardani R., Jamshidi A., Rezazadeh S. A., Yousefi A., Zare 
F., Moradi A., & Vossoughi A. (2010). A 22-week, multicenter, randomized, double-blind 
controlled trial of Crocus sativus in the treatment of mild-to-moderate Alzheimer's disease. 
Psychopharmacology. 637-643. doi: 10.1007/s00213-009-1706-1

McKee, A. C., Stein, T. D., Kiernan, P. T., & Alvarez, V. E. (2016). The neuropathology of 
chronic traumatic encephalopathy. Brain Pathology, 25, 350 – 365. doi: 10.111/bpa.12248

Razak, S. I. A., Hamzah, M. S. A., Yee, F. C., Kadir, M. R. A., & Nayan, N. H. M. (2016). A 
review on medicinal properties of saffron towards major diseases. Journal of Herbs, Spices & 
Medicinal Plants. 23, 98-116. doi: 10.1080/10496475.2016.1272522
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The Effects of Ultraviolet Radiation on Keratinocytes
 Sophia Famiglietti, Ayesha Safeer
This project is the result of the increased susceptibility to DNA damage and skin cancer from 
ultraviolet radiation due to ongoing Ozone depletion from human activity. The effects of UVR 
were studied using earthworms because their skin has a comparable biological composition 
to human skin. The earthworms were exposed to different sources of light and changes in 
their behavior were recorded.

Earthworms were either exposed to sunlight, a UV flashlight, a lamp, or no light. Their touch 
response and locomotion were observed at durations of 0.25, 0.5, 1, 2, and 3 hours. Due to 
the inconsistent UV index and outdoor temperature, three separate trials were conducted to 
improve the accuracy of the results.

The earthworms exposed to the most UVR were the most affected. The locomotion and 
touch response for the earthworms placed in direct sunlight was significantly more than the 
earthworms placed in light sources with less UVR. Throughout each trial, the earthworms’ 
behavior was inconsistent; the worms started to squirm more and were more active. 
However, in the dark, their behavior stayed the same, with minimal movement.

From the trials, it can be seen that exposure to UVR has long-lasting negative effects. The 
earthworms exhibited poor coordination due to skin and muscle cell damage from the UVR. 
In human skin cells, DNA damage from ultraviolet radiation is a permanent effect. In 
humans, cell damage can lead to cancer and other harmful diseases. 

Anwar, F., Chaudhry, F., Nazeer, S., Zaman, N., & Azam, S. (2015, December 31). Causes 
of ozone layer depletion and its effects on human: Review. Retrieved February 21, 2021, 
from 
https://www.scirp.org/journal/paperinformation.aspx?paperid=63065

Chuang, S., Lai, W., & Chen, J. (2006, November 01). Influence of ultraviolet radiation on 
selected physiological responses of earthworms. Retrieved February 21, 2021, from 
https://jeb.biologists.org/content/209/21/4304

Misra, R., Lal, K., Farooq, M., & Hans, R. (2005, February 17). Effect of solar UV radiation on 
EARTHWORM (METAPHIRE POSTHUMA). Retrieved February 21, 2021, from 
https://www.sciencedirect.com/science/article/abs/pii/S0147651304002386
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The Effect of Behavioral Epigenetic Alterations on PTSD
 Khushi Kompally
Epigenetics is the study of changes in organisms caused by modifying gene 
expression rather than the genetic code itself. Epigenetic changes modify how your 
body reads a DNA sequence. Behavioral epigenetics, a specific branch of 
epigenetics, is the study of how signals from the environment prompt biological 
changes that alter brain activity. The main goal of my research is to understand how 
epigenetic alterations can be used to change the expression of genes in individuals 
with PTSD to potentially cure them. If proper results are found, many affected 
individuals can reduce their stress levels and decrease the chance of passing it on to 
their offspring. Studying the environmental, genetic, and epigenetic factors that help 
rid trauma may lead to important advances in the field. Completing this research will 
allow countless people who are affected to live their lives normally.

Lester, B. M., Tronick, E., Nestler, E., Abel, T., Kosofsky, B., Kuzawa, C. W., Marsit, 
C. J., Maze, I., Meaney, M. J., Monteggia, L. M., Reul, J. M. H. M., Skuse, D. H., 
Sweatt, J. D., & Wood, M. A. (2011). Behavioral epigenetics. Annals of the New York 
Academy of Sciences, 1226(1), 14–33.
https://doi-org.mutex.gmu.edu/10.1111/j.1749-6632.2011.06037.x

Moore, D. S. (2017). Behavioral epigenetics. Wiley Interdisciplinary 
Reviews.Systems Biology and Medicine, 9(1) doi:http://
dx.doi.org.mutex.gmu.edu/10.1002/wsbm.1333]

Nestler, E. J., Peña, C. J., Kundakovic, M., Mitchell, A., & Akbarian, S. (2016). 
Epigenetic 
Basis of Mental Illness. The Neuroscientist : a review journal bringing neurobiology, 
neurology and psychiatry, 22(5), 447–463.
https://doi.org/10.1177/1073858415608147
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The Infectious Pathogen Vibrio vulnificus Intensification Through Water Temperature 
and Salinity
 Abdullah Al-Mashta
Vibrio vulnificus is a lethal bacterial pathogen that is commonly found in aquatic 
tropical and subtropical ecosystems. Optimal water temperature for growth ranges 
from approximately 18 ºC to 25 ºC, though growth is restricted by salinity levels.  It 
appears, however, that the warmer the temperature, the more resistant V. vulnificus 
is to higher salinities. Infection commonly occurs via the consumption of seafood 
such as oysters, clams, fish, and eels. 

In addition, Vibrio vulnificus can bypass the gastrointestinal route of infection via 
entry by an open wound. This causes bullous cellulitis which can lead to limb 
amputation. Other symptoms of infection are fevers, chills, nausea, hypotensive 
septic shock, and multiple organ failures with a mortality rate of 50 percent within the 
first 48 hours. 

Through data analysis, it was determined that due to global warming not only are 
sea levels rising, they are becoming warmer. This has resulted in an increase Vibrio 
vulnificus spread and infection particularly in the Gulf Coast States of the United 
States. New spread was also noted in northwest Spain, the Baltic Sea, Israel, and 
New Caledonia. Rising water temperatures have created an environment that can 
stimulate Vibrio vulnificus growth and provide the necessary conditions to colonize 
hosts (metabolism. motility, chemotaxis, and protease activity). As a result of this 
analysis, it is recommended that further epidemiological analysis is needed 
regarding the connection between rising temperatures and disease spread.

Froelich, B.A. and Daines, D.A. (2020), In hot water: effects of climate change on 
Vibrio–human interactions. Environ Microbiol, 22: 4101-4111. 
https://doi.org/10.1111/1462-2920.14967

Hernández-Cabanyero, Carla, Eva Sanjuán, Belén Fouz, David Pajuelo, Eva 
Vallejos-Vidal, Felipe E. Reyes-López, and Carmen Amaro. "The Effect of the 
Environmental Temperature on the Adaptation to Host in the Zoonotic Pathogen 
Vibrio Vulnificus." Frontiers. March 06, 2020. 
https://www.frontiersin.org/articles/10.3389/fmicb.2020.00489/full.

Melissa K. Jones, James D. Oliver. Infection and Immunity Apr 2009, 77 (5) 
1723-1733; DOI: 10.1128/IAI.01046-08
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Inhibition of Alexandrium Monilatum by Minerals
 Malina Andronescu, Cameron Heidary
Over the past decade, a dinoflagellate harmful algalbloom (HAB), Alexandrium 
Monilatum has been a blooming-species in the Chesapeake Bay. These algae 
blooms have created dead zones in the water where aquatic life cannot exist 
becauseof low oxygen levels. Is there a way to inhibit the algae growth of 
Alexandrium Monilatum in the Chesapeake Bay? To test this theory, brown slime 
algae (dinoflagellate family) were placed intotanks and contained either trace 
amounts of sulfur or calcium chloride to simulate minerals foundin runoff to see if 
inhibition would occur. Inhibition was measured using a dissolved oxygen meterto 
record the amount of oxygen that remained within the tank. The brown slime algae 
with the calcium chloride saw a 1.35% decrease in dissolved oxygen over the 
experimentalperiod. The brown slime algae with sulfur saw a 5.51% increase in 
dissolved oxygen over theexperimental period. Further data is already being 
collected. The experiments were conducted over nine day periods to observe the 
immediate effects of the simulated mineral runoffwithin the tank, further research 
could be conducted to observe the long term effects of thealgae. 

Pease, Sarah, "Alexandrium Monilatum in the LowerChesapeake Bay: Sediment 
Cyst
Distribution and Potential Health Impacts on CrassostreaVirginica" (2016).
Dissertations, Theses, and Masters Projects. Paper1477068141.
http://doi.org/10.21220/V5C30T

T.K. Antal, T.E. Krendeleva, T.V. Laurinavichene, V.V. Makarova, M.L. Ghirardi, 
A.B. Rubin, A.A. Tsygankov, M. Seibert, Bioenergetics,Volume 1607,Issues 2–3, 
2003, Pages
153-160. https://www.sciencedirect.com/science/article/pii/S0005272803001427
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Testing the Gamma-Interaction Model's Effectiveness in Predicting the Growth Rates 
of Escherichia coli
 Kunal Bahl
The prevalence of foodborne pathogens, especially STEC, is a public health concern. These 
bacteria infect leafy green crops posing a serious threat to consumers. Hydroponic production 
is an alternative to soil production; however, an issue, especially in closed systems, is the 
mitigation of pathogens. Researchers in predictive microbiology have developed models 
which predict growth rates of microorganisms given specific environmental conditions. A new 
model developed by Akkermans, the gamma-interaction model, measures the effects 
interactions between environmental conditions have on the growth of Escherichia-coli K-12. 
This model was effective in predicting the growth rates of e-coli K-12 with low mean 
prediction errors (MPE). However, this gamma-interaction model has not undergone 
extensive testing. This research study used a foreign data-set to test the effectiveness of the 
gamma-interaction model. 255 different combinations of environmental conditions were 
gathered and run through the model to determine what the predicted growth rate would be. 
This growth rate was then compared to the actual growth rate and MPE was calculated. 
Previous research indicated that models based on non-pathogenic e-coli strains can predict 
the growth rates of pathogenic e-coli adequately, so data for Escherichia coli 0157:H7 was 
used. This study determined that this assumption is not valid in the case of the gamma-
interaction model. The original study reported an MPE of 0.0504±0.0246, while the most 
lenient MPE calculated in this study was 0.730. This discrepancy is too large to be caused by 
an ill-fitting model and is likely due to the false assumption. 

Akkermans, S., Logist, F., & Impe, J. F. V. (2018). An interaction model for the combined 
effect of temperature, pH, and water activity on the growth rate of E. coli K12. Food Research 
International. 106. 1123-1131.

Dankwa, A. S. (2019) "Safety Assessment of Hydroponic Closed System". Electronic Theses 
and Dissertations. 2987.

Ross, T., Ratkowsky, D. A., Mellefont, L. A., McMeekin, T. A. (2003). Modeling the effects of 
temperature, water activity, pH, and lactic acid concentration on the growth rate of 
Escherichia coli. International Journal of Food Microbiology. 1(15). 33-43.
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 Analysis of Prevention and Cause of Peptidoglycan Cell Wall Shedding by Borrelia 
burgdorferi in the Synovial Fluid of Chronic Lyme Arthritis Patients
 Clara Dotterer

Lyme Disease is a rapidly growing disease caused by the spirochete Borrelia 
burgdorferi. A majority of Lyme cases are  treated with antibiotics. However, a 
minority of patients continue to suffer for months and years after this antibiotic treatment. A 
prominent symptom of what has been classified as Chronic Lyme Arthritis is recurring pain 
and inflammation in the joints. This swelling and pain occurs when Borrelia burgdorferi shed  
cell walls throughout growth processes. A component of the cell wall, peptidoglycan, persists 
in the joint fluid. The purpose of this research was to compare the efficacy of various 
treatments in hopes of eradicating all persisting Borrelia  and their peptidoglycan fragments. 

Treatment data regarding the use of various antibiotics and plant extracts was analyzed to 
determine Borrelia death and hence, subsequent lack of cell wall shedding.   Plant extracts 
were compared against the antibiotics in effectiveness against the stationary phase of 
Borrelia growth. Whether antibiotics indicated stronger activity against the log and stationary 
phases of growth was also analyzed. Via statistical analysis, it was determined that plant 
extracts demonstrated a significantly stronger activity against the stationary phase bacteria 
than antibiotics. Antibiotics demonstrated more powerful activity against log phase Borrelia 
as opposed to stationary phase. Overall, antibiotics were more successful against the initial 
growth phase bacteria over stationary phase where bacterial replication slows. This data  
indicates that plant extracts will be more effective than the antibiotics in eradicating persisting 
Borrelia burgdorferi in the synovial fluid in patients who experience long-lasting effects of 
Lyme disease. 

Goc, A., Matthias, R. (2016, July 4). The anti-borreliae efficacy of phytochemicals and 
micronutrients: an update. Retrieved October 26, 2020, from https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4971593/

Feng, J., Auwaerter, P., & Zhang, Y. (2015, March 25). Drug combinations against Borrelia 
burgdorferi persisters in vitro: Eradication achieved by using daptomycin, cefoperazone and 
doxycycline. Retrieved October 25, 2020, from https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4373819/

Feng, J., Wang, T., et al. (2019, January 25). Identification of novel activity against Borrelia 
burgdorferi persisters using an FDA approved drug library. Retrieved January 13th, 2021, 
from https://www.tandfonline.com/doi/full/10.1038/emi.2014.53
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ElectroEG: A Novel Approach to Disorderly Electroencephalography (EEG) Sleep 
Signals for Blue Light Detection
 Navya Aenugu, Aakash Mehta
Over the past decade, people worldwide have become progressively more alert to the 
influence of blue light. Although blue light improves cognitive function and activates 
attentiveness, recent studies have indicated it is detrimental to both the human eye and 
circadian rhythms and 70% of individuals are severely affected by excess blue light. Hence, 
an innovative stride is being made to determine the inevitable impact of above-threshold blue 
light on the independent sleep stages of subjects with subclinical to clinical cardiovascular 
disease. Unlike previous studies, this approach presents a distinctive analysis of disorderly 
electroencephalography data collected from only three electrodes during the Multi-Ethnic 
Study of Atherosclerosis. This dataset required a laborious effort to segment recordings into 
sleep stages using the MNE library. Further, to combat chaotic disturbances, Lyauponov 
exponent and Hjorth parameters are tested. Upon implementing these tools, independent 
component analysis is applied to convert the convolution into inputs. Regression models 
presented that participants had minimal to moderate difficulty sleeping. The correlation 
between blue light and sleep stages is yielded from a convolutional neural network, keras 
neural network, k-nearest neighbor classification, and support vector machine classification. 
30-second epochs from respective sleep stages are entered to predict if a subject
experienced above or below median excess blue light exposure. These predictions resemble
relationships between the two factors. The results from these models are currently pending.
Upon gathering results, H2O.ai will be implemented to further evaluate the models. Lastly,
the results will be visualized through an application of the plot.ly library.

Chriskos, P., Kaitalidou, D. S., Karakasis, G., Frantzidis, C., Gkivogkli, P., Bamidis, P.D, & 
Kourtidou-Papadeli, C. (2017). Automatic Sleep Stage Classification Applying Machine 
Learning Algorithms on EEG Recordings. 2017 IEEE 30th International Symposium on 
Computer-Based Medical Systems (CBMS). 435-439. https://doi.org/10.1109/cbms.2017.83

Jniene, A., Errguig, L., El Hangouche, A. J., Rkain, H., Aboudrar, S., Ftouh, M. E., Dakka, T. 
(2019). Perception of Sleep Disturbances due to Bedtime Use of Blue Light-Emitting Devices 
and Its Impact on Habits and Sleep Quality among Young Medical Students. BioMed 
Research International, 2019. https://doi.org/10.1155/2019/7012350

Yildirim, O., Baloglu, U.B., & Acharya, U.R. (2019). A Deep Learning Model for Automated 
Sleep Stages Classification Using PSG Signals. International Journal of Environmental 
Research and Public Health, 16(4), 599. https://doi.org/10.3390/ijerph16040599
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Will the Use of New Social Distancing Technologies in Schools Contribute to a 
Reduced Spread of Covid-19?
 Arad Badiee
The effect of different COVID-19 mitigation strategies, including masks and social distancing 
technology in hallways on COVID-19 spread was explored. To do so, a model was created to 
study the interaction of students in the 6-minute intervals between class periods in high 
school hallways. This was specifically named after high school data from Heritage High 
School in Leesburg, Virginia. Seven 6-minute intervals per day for each experimental group 
as well as the control group was studied to evaluate the spread of COVID-19 over the span 
of 3 weeks. Expected results are that the use of a combination of social distancing 
technology and masks will have a significantly higher impact in reducing COVID-19 spread 
than masks or social distancing technologies alone. To conclude, the results were significant 
because they will allow school systems to implement more effective policy and technologies 
to reduce COVID-19 spread amongst children. 

Golden, J. (2020, July 22). Here's the device the NFL and NBA are using for coronavirus 
contact tracing and social distancing. Retrieved November 24, 2020, from https://
www.cnbc.com/2020/07/21/nfl-nba-to-use-safezone-tags-for-coronavirus-contact-tracing.html

KINEXON. (2020). Impact Check: Review and Analysis of Reported Results [Company 
Report]. Retrieved December 12, 2020, from 
file:///home/chronos/u-3f8c1f2c14f7d81859520d3b5d90a1386d7fa906
/MyFiles/Downloads/KINEXON_SafeZone_ImpactCheck_Download_US.pdf

Leeb RT, Price S, Sliwa S, et al. COVID-19 Trends Among School-Aged Children — United 
States, March 1–September 19, 2020. MMWR Morb Mortal Wkly Rep 2020;69:1410–1415. 
DOI: http://dx.doi.org/10.15585/mmwr.mm6939e2external icon
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 Classifying and Evaluating the Efficacy of miRNA Biomarkers as Prognostics of Early-
onset Parkinson's Disease
 Yiyang Chen
Parkinson’s disease (PD), one of the most common age-associated ailments, affects more than 10 
million people around the world every year, inflicting tremors and debilitating movement. PD is 
traditionally detected by abnormalities in gait, speech, and motor function; however, at the point of 
noticeable symptoms, PD would have progressed beyond the timeframe of reversibility and effective 
treatment, indicating that early and proactive diagnosis is key. Due to their minimally invasive and 
scalable nature, miRNAs have emerged as promising biomarkers for PD, as a consequence of their 
associations with neuropathological pathway up- and down-regulation.

Though promising, researchers have encountered challenges in producing industrially viable and 
predictive miRNA prognostic tools. As such, this project aims to identify blood and tissue-based miRNA 
panels for early-onset PD using various machine learning models to optimize accuracy. After a thorough 
meta-analysis, miRNA biomarker candidates were selected from literature based on their differential 
expression and pathophysiology in PD. All possible miRNA combinations were placed into panels and 
trained on expression data from patients with PD, especially early-onset; expression data are collected 
from public medical libraries concatenated across multiple studies to maximize the probability of 
identifying highly predictive candidates. Cases containing the particular miRNA combination are 
flagged, and test results from the models are cross-validated with the dataset for an accuracy rating. 
The process is reiterated to find the most predictive panel. In doing so, this project presents viable 
options for the research and development of PD prognostics. Data is pending.

Chen, Y., Gao, C., Sun, Q., Pan, H., Huang, P., Ding, J., & Chen, S. (2017). MicroRNA-4639 is a 
regulator of DJ-1 expression and a potential early diagnostic marker for Parkinson’s disease. Frontiers 
in aging neuroscience, 9, 232. 

Leggio, L., Vivarelli, S., L’Episcopo, F., Tirolo, C., Caniglia, S., Testa, N., ... & Iraci, N. (2017). 
microRNAs in Parkinson’s disease: from pathogenesis to novel diagnostic and therapeutic approaches. 
International journal of molecular sciences, 18(12), 2698.

Roser, A. E., Caldi Gomes, L., Schünemann, J., Maass, F., & Lingor, P. (2018). Circulating miRNAs as 
diagnostic biomarkers for Parkinson’s disease. Frontiers in neuroscience, 12, 625
Fyfe, I. MicroRNAs — diagnostic markers in Parkinson disease?. Nat Rev Neurol 16, 65 
(2020).
https://doi.org/10.1038/s41582-019-0305-y
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Molecular Docking Analysis of Novel SARS-CoV-2 Inhibitors based on Structural 
Homology
 Jonah Han

The recent COVID-19 pandemic caused by SARS-CoV-2 has threatened billions of 
lives across the globe and demands immediate attention. The lack of publicly 
available vaccines and drugs for COVID-19 treatment is an urgent problem. This 
study presents a structural analysis of the SARS-CoV-2 RNA-Dependent RNA 
Polymerase (RdRp) in order to identify novel inhibitors. The RdRp structures 
primarily comprise the viral non-structural protein nsp12, which was screened for 
structures that are physically similar. A number of inhibitors were identified, docked, 
and analyzed for binding affinity in the active site of the RdRp. 3 inhibitors 
(Compound 5, Compound 10, and Compound 15) exhibited extremely high Gibbs 
free energy values (when compared to currently approved FDA drugs like 
Remdesivir) and thus binding strength. The inhibitor candidates exhibited 
significantly higher binding affinity than Remdesivir, an indicator of effective 
inhibition. Although these compounds require further testing and verification, they 
present a promising potential drug for the treatment of COVID-19. Further research 
could explore correlations between protein similarity and viral behavior, as well as 
the drugs that could be used to inhibit them. This research could also be extended 
by in vitro or in vivo verification of the properties discussed.

Mary Van Beusekom | News Writer | CIDRAP News | Aug 24, 2. (2020, August 
24).Remdesivir of scant benefit in hospitalized COVID patients, study finds. 
RetrievedNovember 11, 2020, from https://www.cidrap.umn.edu/
newsperspective/2020/08/remdesivir-scant-benefit-hospitalized-covid-patients-
study-finds

Imbert, I., Ulferts, R., Ziebuhr, J., & Canard, B. (2009). SARS Coronavirus 
Replicative Enzymes: Structures and Mechanisms. Molecular Biology of the SARS-
Coronavirus, 99-114. doi:10.1007/978-3-642-03683-5_7

He, Y., Maisuradze, G. G., Yin, Y., Kachlishvili, K., Rackovsky, S., & Scheraga, H. A. 
(2017). Sequence-, structure-, and dynamics-based comparisons of structurally 
homologous CheY-like proteins. Proceedings of the National Academy of Sciences, 
114(7), 1578-1583. doi:10.1073/pnas.1621344114
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Preparedness for The Next Pandemic: Development and Validation of a Model 
Predicting COVID-19 Deaths by Assessing Socioeconomic and Health System Factors
 Sara Kakatkar
COVID-19’s devastating impact showed more research is needed to better prepare for future 
pandemics. Certain areas have been disproportionately impacted by the pandemic; this 
research used socioeconomic and health system factors at a local level to build a model to 
predict deaths employing machine learning techniques, using COVID-19 data. Centers for 
Disease Control’s social vulnerability index (SVI) data, hospital resource, and COVID-19 data 
was merged at the County level. SVI was comprised of socioeconomic status, household 
composition and disability, minority status and language, and housing and transportation 
data. Key hospital resource data comprised of number of available ICU beds, hospitals per 
county, and ventilators usage in each U.S. county. A predictive model using Poisson 
regression was built using demographic, SVI and hospital resource variables to predict 
COVID-19 death rate. The worsening of socioeconomic status, and household composition 
and disability increased the COVID-19 death rate by 72% and 52%, respectively (p<0.05). 
One additional hospital per county and one adult ICU bed decreased the COVID-19 death 
rate by 4.53% and 0.15% (p<0.05). The mean square error for the validation dataset was 
0.252; the predicted COVID-19 death rate was very close to the actual COVID-19 death rate 
in the validation data. Model accuracy was highest for those with medium risk of death. The 
predictive model showed that both socioeconomic factors and health system factors are 
significant in impacting the COVID-19 death rate. The model sheds light on impact of these 
factors and can be useful in preparing for the next pandemic. 

IHME COVID-19 Forecasting Team., Reiner, R.C., Barber, R.M. et al.(2021). Modeling 
COVID-19 scenarios for the United States. Nat Med 27, 94–105. 
https://doi.org/10.1038/s41591-020-1132-9

Webb Hooper, M., Nápoles, A. M., & Pérez-Stable, E. J. (2020). COVID-19 and Racial/ethnic 
Disparities. JAMA, 323(24), 2466. doi:10.1001/jama.2020.8598

Yadaw, A. S., Li, Y., Bose, S., Iyengar, R., Bunyavanich, S., & Pandey, G. (2020). Clinical 
features of covid-19 mortality: Development and validation of a clinical prediction model. The 
Lancet Digital Health, 2(10). doi:10.1016/s2589-7500(20)30217-x
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Mathematical Computations and Comparative Statistical Analysis of Chamazulene’s 
Permeability Through the Blood-Brain Barrier
 Nora Kalra
Despite the reality that up to 1 billion humans suffer from disorders of the central nervous 
system, there are only a few large- or small-molecule therapeutics that are able to cross the 
blood-brain barrier (BBB). The BBB shields the brain from circulating toxins that could cause 
brain infections, while also allowing essential nutrients to it. This study consists of testing the 
permeability of compounds that are not fully understood to cross the BBB through pre-
existing data, mathematical computations, and statistical analysis while comparing it to an 
application that predicts BBB permeability. Chamazulene is a chemical compound that has 
been the subject of extensive research. The research's overall focus was on two pre-existing 
studies: Study 1 provided enough information to compute the permeability of the unknown 
chemical, Chamazulene, while Study 2 served as a constant. Study 2 provided all the 
permeability values (logBB) for common chemical compounds. An online simulation, ADMET 
Prediction Service, was used to cross-check the computed logBB value for Chamazulene. 
According to Study 1, Chamazulene was not permeable. According to the Service, 
Chamazulene was permeable. These unclear results indicated either Study 1 or the 
Prediction Service was inaccurate. The goal of this experiment is to determine whether Study 
1 was actually correct or if Study 2 has now overridden the first study in the scientific world. 
After cross-checking the logBB values of multiple chemicals from Study 2 with the Service, 
the results corroborated. According to these findings, it can be concluded that the 
permeability data/values of the chemical compounds in Study 1 are invalid. 

Carpenter, T., Kirshner, D., Lau, E., Wong, S., Nilmeier, J., & Lightstone, F. (2014). A 
Method to Predict Blood-Brain Barrier Permeability of Drug-Like Compounds Using 
Molecular Dynamics Simulations. Biophysical Journal, 107(3), 630-641. doi:10.1016/
j.bpj.2014.06.024

Dyabina, A., Radchenko, E., Palyulin, V., & Zefirov, N. (2016). ADMET prediction service. 
Retrieved January 01, 2021, from http://qsar.chem.msu.ru/admet/

Könczöl, Á. (2013). Finding bioactive compounds in plant extracts by HPLC-coupled assays: 
Novel approaches to natural product-based drug discovery. Retrieved from 
http://old.semmelweis.hu/wp-content/phd/phd_live/vedes/export/konczolarpad.d.pdf
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A Computer-Aided Drug Design (CADD) Approach for Determining Optimal Inhibitors 
of the PKM2 Enzyme in Tumor Cells
 Saanvi Kandala
Aerobic glycolysis is a process in tumor cells that allows for the rapid generation of energy. A 
key enzyme involved in aerobic glycolysis is pyruvate kinase 2 (PKM2), an enzyme which 
facilitates the synthesis of essential macromolecules and promotes tumor cell proliferation. 
Therefore, inhibiting the PKM2 enzyme would disrupt the tumor cells’ production of energy 
resulting in cell death. Previous research has found shikonin, a chemical extracted from Zicao 
roots, to be a highly effective inhibitor of the PKM2 enzyme; however, use of the inhibitor also 
had toxic side effects in cancer cell lines. In this project, molecular docking was used to test 
compounds similar in structure to shikonin on the PKM2 enzyme to gather information about 
the binding interactions and search for optimal inhibitors. Using the ZINC library, 9 natural 
substance ligands were found, and docking interactions with the PKM2 structure (PDB IZJH) 
were simulated with the use of AutoDock Vina software. Results revealed that the binding 
affinities of 4 of the 9 ligands were around 0.1-1.0 kcal/mol higher than the binding affinity 
between shikonin and PKM2 (-7.1 kcal/mol). Data collection and visualization of the binding 
of each ligand within the PKM2 active site is ongoing. However, the current data suggests 
that there are ligands with improved theoretical binding affinities that could be used in place 
of shikonin to effectively inhibit the PKM2 enzyme in tumor cells and help in developing novel 
treatments of cancer in the future. 

James, A.D., Richardson, D.A., Oh, I., Sritangos, P., Attard, T., Barrett, L., & Bruce, J. I. E. 
(2019). Cutting off the fuel supply to calcium pumps in pancreatic cancer cells: role of 
pyruvate kinase-M2 (PKM2). Br J Cancer 122, 266–278. https://doi.org/10.1038/
s41416-019-0675-3

Shankar Babu, M., Mahanta, S., Lakhter, A. J., Hato, T., Paul, S., & Naidu, S. R. (2018). 
Lapachol inhibits glycolysis in cancer cells by targeting pyruvate kinase M2. PloS One, 13(2), 
e0191419. https://doi.org/10.1371/journal.pone.0191419

Yu, L., Chen, X., Sun, X., Wang, L., & Chen, S. (2017). The Glycolytic Switch in Tumors: How 
Many Players Are Involved?. Journal of Cancer, 8(17), 3430–3440. 
https://doi.org/10.7150/jca.21125
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Identifying Gene Biomarkers Guiding the Treatment of Breast Cancer
 Shalini Panthangi
While breast cancer deaths are decreasing due to bettering technology, breast cancer is still 
one of the leading causes of cancer-related deaths in women. One contributing factor 
includes unpredictable treatment effectiveness, as doctors do not have any sort of signal to 
indicate a positive or negative prognosis given a certain treatment combination. Measured 
differences in gene expression, known as copy number variants, can be analyzed to 
understand which genes are the most predictive in signaling a particular prognosis. The 
genes that are expressed the most differently among the patients for each treatment 
combination can be used by doctors as a signal for a certain prognosis. However, manually 
analyzing up to 25,000 genes in humans is impossible, making machine learning essential in 
this type of a problem to expedite the analysis. To identify the most relevant genes, data for 
breast cancer patients was split into 14 classes, depending on the treatment combination and 
the outcome of the patient. Using the chi-squared test for feature independence, 20 gene 
biomarkers were chosen for each of the 13 classes, and random forest classification was 
used to determine the relevance of these genes. Biological validation was conducted, by 
studying research papers and running two-sample t-tests on the extracted genes to identify 
the most research-supported biomarkers. Though modeling, data gathering, and the 
collection of results are still ongoing, preliminary results suggest that this method of finding 
gene biomarkers is incredibly effective, allowing it to be used for other types of cancers and 
diseases in the future. 

Curtis, C., Shah, S. P., Chin, S., Turashvili, G., Rueda, O. M., Dunning, M. J., . . . Aparicio, S. 
(2012). The genomic and transcriptomic architecture of 2,000 BREAST tumours reveals 
novel subgroups. Nature, 486(7403), 346-352. doi:10.1038/nature10983

Pan, X., Hu, X., Zhang, Y. H., Chen, L., Zhu, L., Wan, S., Huang, T., & Cai, Y. D. (2019). 
Identification of the copy number variant biomarkers for breast cancer subtypes. Molecular 
genetics and genomics: MGG, 294(1), 95–110. https://doi.org/10.1007/s00438-018-1488-4

Tabl, A. A., Alkhateeb, A., ElMaraghy, W., Rueda, L., & Ngom, A. (2019). A machine learning 
approach for identifying gene biomarkers guiding the treatment of breast cancer. Frontiers in 
Genetics, 10. doi:10.3389/fgene.2019.00256
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 Lameez Rajput

Detecting and Classifying Teratogenic Factors in Pregnant Women
Teratogens are extremely harmful to fetuses, leading to malformations and implicated lifelong 
physical and/or mental disabilities. Fetal exposure to a teratogen in vitro strongly associates 
with cognitive and/or physical malformation and/or disabilities. These malformations may 
result from in vitro dysregulation of developmental processes such as purine synthesis, 
neurulation, and pyrimidine synthesis. Additionally, teratogens may also affect pregnancies 
and cause complications such as preterm labor, spontaneous abortions, or miscarriages. 
Teratogens are classified into four types: physical agents, metabolic conditions, infection, and 
finally, drugs and chemicals [Tantibanchachai, 2014]. This study will focus on drugs and 
chemicals. Computational modeling on healthcare data is the most accurate method of 
predicting drug safety in pregnant women. Machine learning and data mining allow 
opportunities to detect and classify teratogens and conduct studies without ethical concerns. 
This study aims to predict teratogenicity from homology between drug structure and 
mutagenic biochemistry among chemo markers that implicate teratogenesis. This is done by 
using data collected through computational means and machine learning aspects to identify 
structural and bioassay performance factors within a drug that predispose pregnant women 
towards increased in vitro teratogenic risk. The outcome is drug classifications identifying a 
drug’s teratogenicity levels from drug-specific factors concluded from the study (data still 
pending).

By using data mining to analyze drug structure and bioactivity data the outcome is to develop 
a teratogenicity quantitative structure-activity relationship (QSAR) and discover meaningful 
relationships within existing biomedical data that could result in significant point-of-care 
conclusions.

Cao, Y., Charisi, A., Cheng, L.-C., Jiang, T. & Girke, T. ChemmineR: a compound mining 
framework for R. Bioinformatics 24, 1733–1734 (2008).

Challa, Anup P., et al. “Machine Learning on Drug-Specific Data to Predict Small Molecule 
Teratogenicity.” BioRxiv, Cold Spring Harbor Laboratory, 1 Jan. 2019, 
www.biorxiv.org/content/10.1101/860627v1.

Baker, Nancy C., et al. “Characterizing Cleft Palate Toxicants Using ToxCast Data, Chemical 
Structure, and the Biomedical Literature.” Wiley Online Library, John Wiley & Sons, Ltd, 30 
Aug. 2019, onlinelibrary.wiley.com/doi/full/10.1002/bdr2.1581?af=R.
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Design and Implementation of a Virtual Breast Cancer Cell Metastases Simulator 
 Saumya Sharma

Metastatic breast cancer is breast cancer that has moved to other parts of the body, but is still 
treated as breast cancer. While medicine is making exponential progress in treatment 
options, there is still much uncertainty around a metastatic cancer diagnosis for patients. In 
many cases, the hard diagnosis is made harder with the knowledge that this is cancer that 
has resurfaced within the body after being defeated once. While medical professionals work 
hard to explain the process, a heavy diagnosis like this can be hard to comprehend for 
patients both emotionally and academically.

This experiment created a simulator that medical professionals can use when communicating 
the metastatic breast cancer diagnosis with their patients. A visual aid helps patients “see” 
what is happening within their body, and decreases the understanding gap between the 
medical professionals and the patients. Creating a visual aid that solves this issue in the form 
of an animated simulation that was customizable by the doctor or medical professional. The 
process of completion focused on code written to create the logical framework to interpret the 
patient’s data. After this, the information was passed off to graphics display code to create the 
metastatic breast cancer’s movement.

Results are pending and conclusions have yet to be drawn. The expected result of this 
software is to bridge the academic gap during their diagnosis as well as help them 
understand the internal changes taking place. 

Bradbury, P., Fabry, B., & O'Neill, G. M. (2012). Occupy Tissue: The movement in cancer 
metastasis. Cell Adhesion & Migration, 6(5), 424-520. doi: 10.4161/cam.21559

İzci, F., İlgün, A., Fındıklı, E., & Özmen, V. (2016, July 1). Psychiatric symptoms and 
PSYCHOSOCIAL problems in patients with breast cancer. Retrieved February 23, 2021, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5351486/#:~:text=Diagnosis%20and
%20treatment%20of%20breast,body%20image%2C%20fear%20of%20losing

Li, H., Xu, F., Zhong, A., Meng, X., & Lai, M. (2016). The tumor microenvironment: An 
irreplaceable element of tumor budding and epithelial-mesenchymal transition-mediated 
cancer metastasis. Cell Adhesion & Migration, 10(4), 1-13. 
doi:10.1080/19336918.2015.1129481
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Predicting Rust Disease in Robusta Coffee Plants using Deep Learning
 Arjun Trivedi
Coffee Leaf Rust (CLR) is a disease that causes premature defoliation to coffee plants, 
cutting off the ability to produce beans. Countries in South America and East Asia rely heavily 
on the export of this resource, a major contributor to their Gross Domestic Product values. 
The underlying issue is that it’s difficult to predict the presence of CLR from the human eye, 
since the disease depends on the plant having the sufficient concentration of yellow spot 
symptoms. When diagnosed early, farmers can control the disease by applying chemical 
fungicides onto the plants. The goal of this project was to construct a convolutional neural 
network based-deep learning (DL) model that trains on a large data set of Robusta coffee leaf 
images. The data were split into 70% for training, 15% for testing, and 15% for validation. In 
addition, the project involved developing an iOS mobile app that implements the DL, making 
the diagnosis accessible to a larger audience of scientists. The app allows the user to upload 
their own photo to test for CLR. The latest data testing indicates that the model displays a 
validation accuracy of about 80%, providing promise for scientists looking to make effective 
predictions. Data involving testing images from external internet sources to upload manually 
to the app is still pending. Future work will involve adding options for other plant species to be 
tested using different DL models. 

C. Perez-Ariza, A. Nicholson and M. Flores. (2012, January). Prediction of Coffee Rust 
Disease Using Bayesian Networks. Prediction of Coffee Rust Disease Using Bayesian 
Networks .Retrieved from
https://www.researchgate.net/publication/267261860_Prediction_of_Coffee_Rust_Disease_U 
sing_Bayesian_Networks

Manso, Giuliano L, et al. “A Smartphone Application to Detection and Classification of Coffee 
Leaf Miner and Coffee Leaf Rust.” Cornell University ArXiv, 19 Mar. 2019.

Sanders, M. (2019), Breeding for Coffee Leaf Rust Resilience in Coffea sp. Natural Sciences 
Education, 48: 1-3 190102. doi:10.4195/nse2019.01.0102 
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The Use of Mathematical Equations to Model the Drug Delivery System in the 
Human Body
 Hana Wang

Over 7,000 deaths occur annually because of medication errors, with 38% of the errors 
happening during the administration of drugs. Due to this, an accurate model of the drug 
delivery system in the human body is essential to preventing incorrect dosages. The timing of 
taking medications is also significant to control the drug intake and ensure the health of the 
patient. The goal of this study is to predict a proper dosage based on a patient’s health 
background and track the time it takes for medications to travel through a patient’s body using 
mathematical equations.

Considering factors like age, sex, and pre-existing health conditions, an ideal dosage was 
generated, which serves as the input for the function. Using concepts of biofluid dynamics 
and flow rate, the drug concentration over time was found for each of the four major organs 
involved in pharmacokinetics—the stomach, circulatory system, liver, and kidney. The data 
collected was then analyzed to produce simulations that could accurately model the drug 
delivery system throughout a patient. To determine the accuracy of the equations, the results 
will be compared against known data of common medications such as aspirin and ibuprofen. 
So far, the stomach equation results have been computed, while the circulatory system, liver, 
and kidney results are still pending. This study will add to previous mathematical models that 
have been able to successfully simulate the drug delivery system through multiple organ 
systems.

Khanday, M., Rafiq, A., & Nazir, K. (2016, July 26). Mathematical models for drug diffusion 
through the compartments of blood and tissue medium. Retrieved October 07, 2020, from 
https://www.sciencedirect.com/science/article/pii/S2090506816300136 

Liles, N., & Munda, B. (n.d.). Human Body Drug Distribution [Scholarly project]. In Human 
Body Drug Distribution. Retrieved October 07, 2020.

Siepmann, J., & Siepmann, F. (2008, September 11). Mathematical modeling of drug 
delivery. Retrieved October 11, 2020, from 
https://www.sciencedirect.com/science/article/pii/S0378517308006169
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The Correlation of Microfibers on Lumbricidae Casting Production and Edaphic 
Factors
 Brooke Barker

Synthetic microfibers produced from clothing fabrics account for the most abundant pollutant 
in the microplastic category. 0.6-1.7 million tons of microfibers are released into the ocean 
each year causing disturbance to aquatic ecosystems. Similarly, terrestrial ecosystems are 
impaired by microfiber pollution due to many synthetic fibers ending up in sewage sludge and 
water treatment plants, which creates a gateway directly to soil. Microfibers embedded in soil 
allow soil decomposers to be the first to acquire contact with the pollutant. In order to 
determine terrestrial microfiber impact, the behavior towards microfibers soil decomposers 
inhibit must be 
comprehended. 

The experiment performed to determine the correlation of microfibers on Lumbricidae casting 
production and edaphic factors was designed to mimic current and future soil conditions. By 
inserting Lumbricidae within experimental groups divided by microfiber ratios, the effects of 
differing soil surroundings on the ability of Lumbricidae to produce nutritional, beneficial 
castings could be explored. Soil environment 2 represented current average soil conditions 
with a 1% microfiber ratio, while environment 3 represented further into the future with 2%. 
Both experienced decreased rates of growth and germination of Pisum sativum, with 
experimental group 3 showing more detrimental effects, taking 12 days to start germination 
and having an average growth per day of only 0.98 cm. Due to the limited ability of 
Lumbricidae production of natural fertilizer by organic intake, slower and reduced plant 
growth was observed. Examining these effects shows the reliance of plants on Lumbricidae 
castings, which could compromise the agricultural system. 

Selonen, S., Dolar, A., Kokalj, A., Skalar, T., Dolcet, L., Hurley, R., &amp; Gestel, C. (2019, 
October 04). Exploring the impacts of plastics in soil – The effects of polyester textile fibers 
on soil invertebrates. Retrieved October 07, 2020, from https://www.sciencedirect.com/
science/article/pii/S0048969719344420 

Prendergast-Miller, M., Katsiamides, A., Abbass, M., Sturzenbaum, S., Thorpe, K., &amp; 
Hodson, M. (2019, May 09). Polyester-derived microfibre impacts on the soil-dwelling 
earthworm Lumbricus terrestris. Retrieved October 07, 2020, from https://
www.sciencedirect.com/science/article/abs/pii/S0269749119309194 

Aizenshtein, E., Andrady, A., H. Bouwmeester, P., Browne, M., MA. Browne, T., MA. Browne, 
P., . . . KAV. Zubris, B. (1970, January 01). Quantifying shedding of synthetic fibers from 
textiles; a source of microplastics released into the environment. Retrieved October 07, 2020, 
from https://link.springer.com/article/10.1007/s11356-017-0528-7 
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Predicting the Environmental Effects of Industrialization on the Arctic National 
Wildlife Refuge Using Polar Bears as an Environmental Indicator Species
 Olivia Brewster, Mia Cammarota
In August of 2020, the Trump Administration passed a plan to drill on 1.5 out 
of 19 million acres of the normally pristine Arctic National Wildlife Refuge 
(ANWR), which resides in northern Alaska (Eilperin, 2020). Polar Bears, an 
Alaskan species that are already endangered due to climate change will see 
detrimental health effects caused by the industrialization. Our goal was to 
analyze how this industrialization and oil drilling would negatively impact the 
polar bear population, their health, and the environment. To investigate this 
question, we compiled and combined existing data sets to isolate different 
factors that affect these polar bears like polar bear maternal dens, PCB 
concentration, population size, sea ice, human removals, and sympagic 
carbon levels. In addition, we have examined these components based on 
the environmental protections within each country and evaluated how 
effective these protections are at stabilizing their polar bear population. In 
analyzing our data, we also found that the country’s environmental 
protections heavily influenced the components of polar bears we were 
studying. From our research, we know that the industrialization of the ANWR 
will cause destructive consequences to polar bears but also harm the Arctic 
region in general. This conclusion was drawn by comparing the 
environmental and health ramifications of polar bears in each Arctic region 
and their corresponding country. 
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The Effect of Endomycorrhizal Fungi and Various Soil Types on Soil Erosion Control
 Felix Carlson, Hamdy Elfiky

Soil erosion occurs when wind and water brush away layers of soil into nearby 
rivers and streams. This allows sediment to pollute these bodies of water and 
potentially hurt populations of marine animals. This experiment tests the effect of 
endomycorrhizal fungi and soil types(loam soil, sandy soil, garden soil, and clay 
soil) on soil erosion control. Endomycorrhizae is the bond between the roots of a 
plant and fungi, resulting in a stronger/denser root system. This study could help 
characterize the importance of using endomycorrhizae to reduce soil erosion, and 
help determine which soil type allows for the greatest growth of fungi. 

In order to test the effectiveness of the endomycorrhizae in the different soil types, 
grass was planted into 14 bread pans (each soil type had 2 bread pans that 
contained the fungi, and one bread pan that did not). After allowing the grass and 
the fungi to become fully developed over several weeks, the experimental process 
began. A large cake pan was placed under each bread pan, and 2 cups of water 
were gently poured over the entirety of each bread pan(ensuring that the soil was 
saturated). After placing each of the large cake pans on a kitchen scale, the 
amount of soil erosion for every soil type was recorded and calculated. It was then 
determined how well the endomycorrhizal fungi reduced soil erosion for each soil 
type.

How it Works - Mycorrhizal Applications: Leaders in the Production of Mycorrhizal 
Fungi. (n.d.). Retrieved December 10, 2020, from https://mycorrhizae.com/how-it-
works/

Symanczik, S., Gisler, M., Thonar, C., Schlaeppi, K., Van der Heijden, M., Kahmen, 
A., . . . Mäder, P. (2017, July 19). Application of MYCORRHIZA and soil from a 
Permaculture system Improved Phosphorus acquisition in naranjilla. Retrieved 
December 10, 2020, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5515901/

Vogelsang, K. M. (2004, June). The Use of Mycorrhizal Fungi in Erosion Control 
Applications. Retrieved December 09, 2020, from https://dot.ca.gov/-/media/dot-
media/programs/design/documents/final-report-65a070-a11y.pd

I/We hereby certify that the above statements are correct and the information provided
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

https://mycorrhizae.com/how-it-works/


904T12
Earth & Environmental 

Sciences
900

LCPS RSEF OFFICIAL ABSTRACT - 2021
Mask Loopholes - Is There an Eco-Friendly Alternative?
 Kyra Chinemilly, Marlena Costanzo

In today’s world, masks are more important than ever, but they are becoming very 
dangerous for our environment. People are taking their masks off and they are not throwing 
them away when they are finished with them. This is causing more pollution in our 
environment, and is  also causing animals to die. The goal of our experiment is to make 
mask loopholes that are eco-friendly. 

Some animals cannot tell  the difference between a mask and their prey. If 
they choke on the mask or get stuck in the mask, then it becomes malnourished as the 
materials that fill up their stomachs, but do not provide them any nutrients (Roberts et al., 
2020). When people throw away their masks, they are adding more plastic into the ocean 
and it is adding to the already huge amount, which makes it more dangerous for the animals 
(Kassam, 2020).The goal of our experiment is to construct new loopholes for masks, to 
prevent wildlife from getting entangled in them which leads to them dying. We used blue 
disposable masks, because there is evidence that they are effective, and those are the 
masks that people are throwing away more often (Ringer 2020). We made new loopholes by 
testing hemp, lyocell and seacell string against pressure to see which one took the least 
amount of inches to break.

We conducted two tests and will stretch the loopholes attached to the mask using a fishing 
pole for the first experiment and for the second we will test how much weight it takes to 
break. The results of our experiment showed that the hemp was the easiest to break.

Kassam, A. (2020, June 08). 'More masks than jellyfish': Coronavirus waste ends up in 
ocean. Retrieved November 12, 2020, from https://www.theguardian.com/environment/2020/
jun/08/more-masks-than-jellyfish-coronavirus-waste-ends-up-in-ocean

Roberts, K., Bowyer, C., Kolstoe, S., & Fletcher, S. (2020, September 06). Coronavirus face 
masks: An environmental disaster that might last generations. Retrieved November 11, 
2020, from  https://theconversation.com/coronavirus-face-masks-an-environmental-disaster-
that-might-last-generations-144328

Ringer, J. (2020, August 11). Which type of face mask is most effective against COVID-19? 
Retrieved November 11, 2020, from https://news.llu.edu/health-wellness/which-type-of-face-
mask-most-effective-against-covid-19
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The Effect of Different Filtration Systems on Water quality Across Multiple Bodies of 
Water
 Jackson Collier, Tatum Wall

With the exponential growth of technological innovations in this modern age, it’s hard 
to believe that nearly a third of the world still doesn’t have access to potable water. 
This experiment, categorized as an earth and environmental science study, is 
designed to evaluate the effectiveness of different methods of water 
decontamination and apply the results to determine which method is best suited for 
the people in need. The experiment contained the following decontamination 
methods: commercial filter, commercial tablets, homemade filter, and the control. 
Samples that were collected at a local reservoir were decontaminated by the 
aforementioned methods and tested for metals, nitrite/nitrate, chlorine, pH, and other 
variables. The data suggested that the commercial filter was the most effective 
method for decontaminating the sample because it reduced the total alkalinity 
(reduced by 64%) and carbonate (reduced by 97%) more than any other method. 
The difference in data showed statistical significance that supported the 
experimental hypothesis stating the commercial filter would most effectively remove 
contaminants from the sample. The data analysis indicates that commercial filters 
would be the best choice to provide potable water in poorer regions. Further 
research could be done to synthesize data on the effectiveness of each method to 
data on the accessibility and cost of each method to determine the best course of 
action to bring clean water to the rest of the world.

Drinking Water Regulations. (2017, September 01). Retrieved October 30, 2020, 
from https://www.epa.gov/dwreginfo/drinking-water-regulations

Edokpayi, J., Rogawski, E., Kahler, D., Hill, C., Reynolds, C., Nyathi, 
E., . . .Dillingham, R. (2018, February 07). Challenges to Sustainable Safe Drinking 
Water: A Case Study of Water Quality and Use across Seasons in Rural 
Communities in Limpopo Province, South Africa. Retrieved October 30, 2020, from 
https://www.mdpi.com/2073-4441/10/2/159/htm

Mcallister, S. (2005, May 4). Analysis and Comparison of Sustainable Water Filters. 
Retrieved October 30, 2020, from http://potterswithoutborders.com/wp-content/
uploads/2011/06/analysis-and-comparison-of-sustainable-water-filters.pdf
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The Effect of Cosmetic Scrub Usage on Microplastic Contamination in the Loudoun 
County Water Supply.
 Elizabeth DeProspo, Hyeyun Jeong

Microplastics are plastic particles under five micrometers often used in cosmetics for textural 
or thickening purposes; when ingested by humans, microplastics can cause weakened 
digestive and immune responses [Smith]. This study aimed to determine the impact of scrub 
usage on the water supply of Loudoun County, a county with a $142,299 household median 
income [UnitedStates Census Bureau, n.d.]. Population demographics, frequency of scrub 
usage, connections to the sewage system, and microplastic concentration data from previous 
studies were used to approximate microplastic emissions from the facial scrubs used by 
Loudoun County residents. Approximately 59,996 Loudoun County residents were estimated 
to contribute to a total of 2,210,400 grams of microplastic emission per year. Based on the 
size of the microplastics examined (2 mm) and efficiency of water treatment methods 
employed by the county, the study assumed a 100-percent retention rate after water 
treatment.

Because of limited relevant research after the 2015 Microbead Ban, the data used may 
overestimate levels of microplastics in the products. However, upon reviewing the products’ 
ingredients list, microplastics are still present in the studied scrubs for textural purposes. 
Future efforts to detect amounts of microplastics in cosmetics can provide more accurate 
data corresponding to the current situation. Ultimately, the study supported the idea that 
facial scrubs are contributing to microplastic contamination of the water supply. Although 
microplastics make texture and application of cosmetic products more enticing, cosmetic 
companies must be held to higher standards of ingredients to prevent future water 
contamination.

Loudoun County, Virginia . https://www.census.gov/quickfacts/loudouncountyvirginia
Smith, M., Love, D. C., Rochman, C. M., & Neff, R. A. (2018). Microplastics in Seafood and 
the Implications for Human Health. Current environmental health reports , 5(3), 375–386. 
https://doi.org/10.1007/s40572-018-0206-z

Barboza, L., Vethaak, A., Lavorante, B., Lundebye, A., &amp; Guilhermino, L. (2018, June 
19). Marine microplastic debris: An emerging issue for food security, food safety and human 
health. Retrieved November 12, 2020, from
https://www.sciencedirect.com/science/article/pii/S0025326X1830376X

National Geographic Society. (2019, June 28). Microplastics. Retrieved November 12, 2020, 
from https://www.nationalgeographic.org/encyclopedia/microplastics/

Smith, M., Love, D. C., Rochman, C. M., & Neff, R. A. (2018). Microplastics in Seafood and 
the Implications for Human Health. Current environmental health reports, 5(3), 375–386.
https://doi.org/10.1007/s40572-018-0206-z
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Sea level Rise and Mitigation by Barriers in Coastal Areas
 Jake Dumas

     The purpose of this research was to determine if barrier walls would benefit the safety of a 
city after 50 years of consistent sea level rise. This relates to the study of sea level rise, 
which is an extreme threat to coastal cities and is causing many cities to think of preventative 
measures. The procedure involves calculating the city's safety using the city's elevation with 
the height of either a 2-meter barrier wall or a 0.5-meter barrier wall and the projected sea 
level rise in 50 years. To find the distance that the city is safe pre-barrier, subtract the future 
sea level in 50 years from the coastal city's elevation. To find the distance that the city is safe 
post-barrier, subtract the projected sea level in 50 years from the city's elevation, including 
the wall. The results show that with either a 2-meter or 0.5-meter barrier wall, cities above 
sea level are safe from the calculated sea level in 50 years. However, cities below sea level 
have a higher chance of suffering from the effects of sea level rise. The hypothesis, If there 
are barriers constructed in coastal areas, then the effects of sea level rise will be reduced, 
was supported in the data collected. This research can be used to pinpoint whether a city is 
safe or not from sea level rise in the future. Further research could be done to calculate how 
different height walls could affect a city's safety.

Idea, V. (2021, January 5). VacationIdea. Retrieved from vacationidea.com: https: 
https://vacationidea.com/louisiana/new-orleans-elevation.html

Map, F. (2020). FloodMap. Retrieved from floodmap.net: 
https://www.floodmap.net/Elevation/ElevationMap/?gi=2759794

National Aeronautics and Space Administration (NASA). (2020, August). NASA Global 
Climate Change. Retrieved from climate.nasa.gov: https://climate.nasa.gov/vital-signs/sea-
level/
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Finding Relationship Between Air Radon Level And Distance to Major Water Bodies 
Through ArcGIS
 Hao Gu
My research’s goal is to find the relationship between the distance from a location to a water 
source and the radon level of that location. The only data source for this project is field data 
collected by AOS sophomores rather than both field and lab data because using carcinogenic 
substances such as radon in a project is prohibited by the Academy of Science. The analysis 
is performed through ArcGIS, a mapping and analyzing website. Through this website I can 
divide the data into two groups based on whether they are within a certain distance from a 
major water source. Then a two-sample t test will be applied to those two sets of data to 
determine whether there is a significant influence of distance to water source to the radon 
level. The above procedures will be repeated several times using different groupings based 
on different distances to water source. This project will help people determine safe and 
desirable housing locations and improve their overall health. In the future, the research will 
focus on other possible reasons that affect radon level. 

A.Noverques, B.Juste, M.Sancho, B.García-Fayos, G.Verdú. (June 2020). Study of the
influence of radon in water on radon levels in air in a closed location. Radiation Physics and
Chemistry, volume 171. Retrieved January 1st, 2021 from
https://www.sciencedirect.com/science/article/abs/pii/S0969806X19310102

J. Donald Appleton. (November 2012). Radon in Air and Water. Essentials of Medical
Geology, pp 239-277. Retrieved February 25th, 2021 from
https://link.springer.com/chapter/10.1007/978-94-007-4375-5_11

Studies on the Carcinogenicity of Radon. (n.d.). Cancer and Radon. Retrieved January 1st, 
2021 from https://www.radon.com/cancer_and_radon/
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The Effects of Urban Heat Islands on Winter Heating Costs
 Tyler Johnston
With the incoming climate crisis, and an increase in average global temperature, the
need to understand how the climate influences everyday life is becoming increasingly 
important. This paper aims to illuminate the question, does living in an urban heat island 
lower the heating bill in the winter? The urban heat island effect is a collection of phenomena 
that has been found to coincide with urban or developed areas. The main effect of the urban 
heat island effect on the local climate is a rise in average temperatures throughout the day 
and night. The urban heat island effect occurs in urban areas because of the changes that 
are made to the local environment which affect various different factors like evaporable water 
availability, albedo of area, or change in materials with different thermal properties than a 
“natural” landscape. With the data that has been collected and compiled, the evidence leads 
to the conclusion that winter heating costs are lower in urban heat islands due to various 
factors like evaporable water availability, albedo, or change in materials of surrounding areas. 

Learn About Heat Islands. (2020, July 30). Retrieved October 07, 2020, from
https://www.epa.gov/heatislands/learn-about-heat-islands

National Snow and Ice Data Center. (n.d.). Retrieved October 07, 2020, from
https://nsidc.org/cryosphere/seaice/processes/albedo.html

The Editors of Encyclopaedia Britannica. (2019, September 06). Urbanization. Retrieved 
October 07, 2020, from https://www.britannica.com/topic/urbanization
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Evaluating the Effectiveness of Under- versus Over- Passing Wildlife Crossings for 
Large Ungulates
 Veronica Kidwell
Collisions between large ungulates and cars are costly and dangerous; the United States 
alone sees six to twelve billion dollars in costs annually from these collisions, mostly as a 
result of medical expenses [1]. While these prices and potential effects are intimidating, 
solutions such as wildlife over- and under-passings have been found to be effective, but little 
work has been done to determine the most efficient type of crossing due to inconsistencies in 
data collection across studies [2]. The project presented compares the efficiency of over one 
hundred under- and over- passing structures to determine which type is more effective in 
ungulate-vehicle collision (UVC) mitigation and more cost efficient. The effectiveness of UVC 
mitigation is compared between structure types via two calculations: the percent difference of 
UVCs before and after crossing implementation and the percentage of successful crossings 
(failure is an animal approaching, but not entering the crossing; success is an animal both 
approaching and entering). Both calculations are conducted for each structure where 
applicable, then averaged across structure type. The cost efficiency is calculated by 
comparing the average cost of structure construction with estimated annual savings
from prevented UVC costs. Data is pending.

Further research on this topic would include comparisons across specific environmental 
conditions to create a more precise determination of structure efficiency. Information from this
study can be used as a reference to create more efficient crossing structures in the future.

[1] Huijser, M. P., Duffield, J. W., Clevenger, A. P., Ament, R. J., & McGowen, P. T. (2009). 
Cost–Benefit Analyses of Mitigation Measures Aimed at Reducing Collisions with Large 
Ungulates in the United States and Canada: A Decision Support Tool. Ecology and Society, 
14(2).

[2] Clevenger, A. P. (2005). Conservation value of Wildlife Crossings: Measures of 
performance and Research Directions. GAIA - Ecological Perspectives for Science and 
Society, 14(2), 124-129. doi:10.14512/gaia.14.2.12

Chilson, P. (2003, June). Right of Way. Retrieved November 19, 2020, from
https://web.archive.org/web/20120722082532/http://archive.audubonmagazine.org/cuttin
gedge/cuttingedge0306.html

Clevenger, A. P., & Huijser, M. P. (2011). Wildlife Crossing Structure Handbook Design and
Evaluation in North America (Rep. No. FHWA-CFL/TD-11-003). Washington, DC:
Federal Highway Administration.

Dodd, C. K., Jr., Barichivich, W. J., & Smith, L. L. (2004). Effectiveness of a barrier wall and
culverts in reducing wildlife mortality on a heavily traveled highway in Florida.
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The Effect of Precipitation on the Salinity and pH of Recreational Reservoirs
 Aparna Lakkaraju, Sreenithya Somavarapu

In recent years, the Beaverdam Reservoir has been opened up for recreational use. 
The county permits boating, fishing, and hiking, but many swim and litter in the 
reservoir. This project is designed to test the salinity and pH of the Beaverdam 
Reservoir at different levels of precipitation in order to bring awareness to polluted 
conditions. The independent variable of this experiment is the amount of 
precipitation and the dependent variables are salinity and pH. The control group is 
testing the reservoir when there has not been any precipitation. Data is collected by 
testing salinity and pH within 24 hours of precipitation at Beaverdam. The data 
collected from no precipitation showed a mean pH of 7.7 and salinity of 1.0002 PPT. 
The pH and salinity levels from various levels of precipitation ranging from 0 - 300 ml 
showed little difference from the control group with average pH ranging from 7.4 - 
7.8 and salinity ranging from 1.0001 to 1.0005 PPT. The evidence supports the null 
hypothesis, where precipitation levels have no effects on salinity or pH of 
recreational reservoirs. The experiment indicates no correlation between 
precipitation and pH/salinity levels. One major source of error in this experiment was 
the inconsistency of the time the data was retrieved after an interval of precipitation. 
Further research could explore recreating this experiment in a more controlled 
environment with more weather variability, and could separate the types of 
precipitation (i.e. rain, snow, and sleet) since melting patterns were irregular.

Chinedu, S. N., Nwinyi, O., Oluwadamisi, A. Y., & Eze, V. N. (2011). Assessment of 
water quality in Canaanland, ota, southwest Nigeria. Agriculture and Biology Journal 
of NorthAmerica, 2(4), 577-583.

Dwight, R. H., Caplan, J. S., Brinks, M. V., Catlin, S. N., Buescher, G., & Semenza, 
J. C. (2011). Influence of variable precipitation on coastal water quality in southern 
California. Water Environment Research, 83(12), 2121-2130.

Olds, B. P., Peterson, B. C., Koupal, K. D., Farnsworth-Hoback, K. M., 
Schoenebeck, C. W., & Hoback, W. W. (2011). Water quality parameters of a 
Nebraska reservoir differ between drought and normal conditions. Lake and 
Reservoir Management, 27(3), 229-234.
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Reducing Fuel Usage and Emissions by Optimizing Package Delivery Methods
 Alec Lewandowski

The purpose of this experiment was to compare means of transportation and determine 
the most fuel efficient and emissions reducing way to deliver a package. The study looked at 
two major shipping companies, USPS and FedEx, and compared the methods by which the 
companies transport freight. Four exact distances, from Potomac Falls High School to the 
White House, Times Square, the St. Louis Arch, and the Golden Gate Bridge, were selected 
to study fuel usage data over the shorter, medium, and longer distances. Data was collected 
from published experiments on various different data bases, including George Mason 
University Libraries. The data presents that the most fuel efficient method to move freight is 
by rail. The mean in gallons used per ton-kilometer came out to air being the least efficient at 
37.9 gal/t-km, followed by trucking at 5.59 gal/t-km, and the most efficient method being rail 
at 1.57 gal/t-km. The statistical tests favored rail. When compared to air, the results 
concluded air to be significantly less efficient at 1.87 > 0.3, and trucking versus rail came out 
to be 1.27 > 0.3. The hypothesis is that the most efficient way to transport a package and 
mitigate fuel emissions, would be by rail. The data and statistical tests supported the 
hypothesis. The climate crisis is becoming more of an issue, and in a industry that is only 
growing, the solution to excessive emissions from burning fuel needs to be addressed.

Bureau of Transportation Statistics. (2017, May 20). The Nation's Freight. BTS. Retrieved 
from: https://www.bts.gov/archive/publications/freight_in_america/nations_freight. Accessed 
19 January 2021. 

FedEx Corporation. (2020). 2019 Annual Report. investors.fedex.org. Retrieved from: https://
s21.q4cdn.com/665674268/files/doc_financials/annual/2019/FedEx-Corporation-2019-
Annua l-Report.pdf. Accessed 12 January 2021. 

Macharis, C. & Baptista, P. (2015). Sustainable logistics. Retrieved from Emerald: 
https://ebookcentral-proquest-com.mutex.gmu.edu/lib/GMU/detail.action?
docID=1896280&pq-orig site=primo. Accessed 23 January 2021. 

Sprung, M. J. (2018, June). Freight Facts and Figures 2017. Bureau of Transportation 
Statistics. Retrieved from: 
https://www.bts.dot.gov/sites/bts.dot.gov/files/docs/FFF_2017_Full_June2018revision.pdf. 
Accessed 19 January 2021.   

United Parcel Service. (2020). 2019 Annual Report. investors.ups.org. Retrieved from: http://
www.investors.ups.com/static-files/e4d06ff9-8dcd-45a7-a8f5-b400c944455e. Accessed 12 
January 2021. ● 
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The effect of Lemna minor phytoremediation on Two Polluted Streams in Loudoun 
County and Daphnia Survival Rates
 Felix Lockhart

This research evaluated the phytoremediation potential of Lemma minor and utilized 
a survivorship bioassay of Daphnia to indicate improvement in water 
quality. The Potomac River received a “D” from the National Oceanic and 
Atmospheric Administration due to its poor water quality, grass distribution, and 
water clarity. Phytoremediation has been used to reduce pollution 
concentration and is cost effective and sustainable.  Removing pollution will improve 
the ecology of the  Potomac Waterway. L. minor was used to test the potential 
benefit of phytoremediation in the Potomac Waterway. Water was collected from two 
streams in Loudoun County (Tuscarora Creek and Riverside High school Creek) and 
exposed to  L. minor for 25 days. Results indicated that L. minor growth increased in 
each water sample, growing best in water samples from Tuscarora Creek. L. minor 
improved water quality by increasing nitrate levels and maintaining dissolved oxygen 
content, this is indicative of an increase in plant life. Results from the Daphnia 
survivorship bioassay show that L. minor had a positive impact on water 
quality.There were 17/20 (85%) Daphnia surviving with L. minor phytoremediation in 
Tuscarora creek water compared to 2/20 (10%) Daphnia surviving in Tuscarora 
creek water without L. minor phytoremediation. Pollution in the Potomac waterway 
has many impacts on the aquatic environment, the surrounding environment, and the 
people who utilize the water.  This research showed that L. minor is a good 
candidate to phytoremediate polluted waterways. Further research is needed to 
determine the efficacy of phytoremediation on water quality in different locations in 
Loudoun County. 

Pilon-Smits, E. (2005). PHYTOREMEDIATION. Annual Review of Plant Biology, 
56(1), 15–39. https://doi.org/10.1146/annurev.arplant.56.032604.144214) 

Stream Monitoring. Loudoun Wildlife Conservancy. (2021, January 15). https://
loudounwildlife.org/citizen-science/stream-monitoring/.

Verma Y. Acute toxicity assessment of textile dyes and textile and dye industrial 
effluents using Daphnia magna bioassay. Toxicol Ind Health. 2008 
Aug;24(7):491-500. doi: 10.1177/0748233708095769. PMID: 19028775.
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Assessing the Impact of Anthropogenic Environmental Change of Freshwater 
Bivalves
 Calvin Mellor
Freshwater mussels are a widely demonstrated key taxa in North American 
freshwater ecosystems. Mussel populations and diversity, however, have  
declined steadily over the last century, posing a risk to the ecosystems they inhabit and 
signaling greater looming issues for biodiversity in freshwater biomes.

This study aimed to determine the extent of correlation between rising atmospheric carbon 
dioxide levels and associated increasing global temperatures, and the decline in mussel 
population and diversity. This was done by performing Pearson analysis on mussel 
population data gleaned from several survey studies encompassing 13 rivers in the United 
States and Canada, and global atmospheric carbon dioxide and average temperature data 
obtained from the United Nations Environmental Programme. The individual coefficients 
obtained by this method were then averaged, to gain an average coefficient for all rivers 
observed, in order to obtain a better understanding of the typical trends occurring in North 
America.

The results of this analysis indicated a strong negative correlation between temperature and 
mussel population, as well as atmospheric carbon dioxide and mussel population. This is 
likely due to several interrelated phenomena; for instance, as air and therefore surface water 
temperature increases, the absorption of heavy metals by invertebrates also increases, 
which both harms those organisms reproductive capacities and shortens their lifespans. 
Additionally, as temperature increases, toxic algal blooms also increase, killing off relatively 
sensitive mussels. 

Future research could focus on these related phenomena, their specific effects on mussels, 
and possible future remediation efforts.

Pinkney, A., C. Driscoll, Evers, D., M. Hooper, Horan, J., J. Jones, Lazarus, R., H. Marshall, 
Milliken, A., B. Rattner, Schmerfield, J., & D. Sparling 2014. Interactive effects of climate 
change with nutrients, mercury, and freshwater acidification on key taxa in the North Atlantic 
Landscape Conservation Cooperative region. Integrated Environmental Assessment and 
Management Vol. 11, Iss. 3: 255-369. Available online at:  https://doi-
org.mutex.gmu.edu/10.1002/ieam.1612

Haag, W. & J, Williams 2013. Biodiversity on the brink: an assessment of conservation 
strategies for North American freshwater mussels. Hydrobiologia 735: 45-60. Available 
online at: https://doi.org/10.1007/s10750-013-1524-7

Vaughn, C., S. Nichols, & Spooner, D. 2008. Community and foodweb ecology of freshwater 
mussels. Journal of the North American Benthological Society Vol. 27, No. 2. Available 
online at: https://www.journals.uchicago.edu/doi/10.1899/07-058.1
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The Physiological Effects of Heat on a Human
 Mohamed Mokhtar
The purpose of this project is to determine if extreme heat conditions have an effect on the 
human body. Using raw data from a data base with a total of 15 men and women were put 
into a sauna to simulate a high temperature atmosphere. The experiment was done for 15 
minutes, but 4 of the women left after 10. After the experiment was completed, they were 
observed for the amount of heat that they could endure before tiring out. The male 
participants' body temperatures were lower than the womens', signifying that level of fitness 
is an important factor in the endurance of heat for a long period of time. The data here shows 
that extreme heat does in fact affect humans but there are some traits that can help to 
endure longer in an extremely hot environment. 
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The Effect of Hydrophytes on Pesticide Breakdown in Water
 Sahithi Mummalaneni

Pesticide residues in water is a significant environmental threat and have been 
classified as carcinogen pollutants in many countries. This research provides new 
insight into controlling the pesticide concentration in water bodies, using ways that 
are both safe to marine and human life. This experiment studied pesticide 
breakdown that was promoted by aquatic hardstems. The independent variable was 
the aquatic hardstems, and the dependent variable was the pesticide concentration 
in the water which was measured using a pH probe. The control group was the 
polluted water with pesticides which did not contain plants. The pH of the control 
group was compared to the pH of the experimental group which had the hardstems 
in the polluted water. pH was measured in both control and experimental groups 
over the course of two weeks. The pH in the control groups stayed relatively 
constant at a pH of 8.3, but the experimental group had some fluctuations in its pH. 
Due to drastic temperature changes during the experiment, the plants had 
undergone the process of necrosis. This process likely released ammonia and other 
nitrogen compounds into the water, thus lowering the pH. This meddled in the 
results of the experiment and played a major role in altering the pH. The Pearson R 
correlation test was used to measure linear dependence between the two variables 
and the ANOVA test is used to determine the significance of each plant type to help 
the process of pesticide breakdown in water. The statistical results signified that 
aquatic hardstems had influenced the pH of the water. Due to the major sources of 
error, these statistical results are inconclusive and call for further research. Further 
research could be performed in a controlled environment which provides accurate 
results in determining the role of aquatic plants in pesticide breakdown in water.

Anju, A., Ravi S, P., & Bechan, S. (2010). Water pollution with special reference to 
pesticide contamination in India. Journal of Water Resource and Protection , 2010 .

Cook, J. L., Baumann, P., Jackman, J. A., & Stevenson, D. (1995). Pesticides 
characteristics that affect water quality. Farm Chemicals Handbook, 95, 429.

Petersen, K. (2020, October 06). Microplastics in farm soils: A growing concern. 
Retrieved October 27, 2020, from
https://www.ehn.org/plastic-in-farm-soil-and-food-2647384684.html .
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The Effect of Air Pollution on the Development of Asthma
 Hailey Pilla

This study is related to the environment and the health issues developed by polluted 
air. The information within this research is scientifically important because many 
Americans die from untreated asthma that can be linked to air pollution. The 
experiment will compare steel prickling, coal burning power plants and nitrate 
fertilizer to the amount of asthma cases within different U.S. states and then their 
contributions to air pollution and their effect on lungs. The control group for the 
experiment is basic data pulled from studies that show asthma cases in the United 
States with low pollution levels. U.S States that possess coal burning power plants 
which release sulfur dioxide, an air pollutant that negatively affects the lungs, were 
found to have the highest percentages in asthma cases. The hypothesis that, if 
people reduce the amount of steel prickling, then the development of asthma will 
decrease more than using other methods, is not supported through the data. After 
further research, the data supports that U.S. States with a higher percentage of coal 
burning power plants and sulfur dioxide contribute to air pollution that causes people 
who live in these areas to develop asthma. The biggest error embedded in this 
experiment is the outdated time periods of when the data was collected. Further 
research could explore the asthma cases of people who are living in the vicinity of 
coal burning power plants, in each state, and compare it to people who are living a 
certain distance away in the same state.

How, Z. T., Kristiana, I., Busetti, F., Linge, K. L., & Joll, C. A. (2017). Organic 
chloramines in chlorine-based disinfected water systems: A critical review. Curtin 
Water Quality Research Centre, 58, 2-18; DOI: 10.1289/ehp.8246111.

Musah S, Schlueter CF, Humphrey DM Jr, Powell KS, Roberts AM, Hoyle GW 
(2017). Acute lung injury and persistent small airway disease in a rabbit model of 
chlorine inhalation. Toxicol Appl Pharmacol, 29, 690-698; DOI: 
10.1183/09031936.00024706.

Potgieter, S. C., Dai, Z., Venter, S. N., Sigudu, M., & Pinto, A. J. (2020). Microbial 
nitrogen metabolism in chloraminated drinking water reservoirs. 274-300; DOI: 
10.1128/mSphere.00274-20. 
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The Effect of the Change in soil ph on the development of Lumbricus Terrestris 
Earthworms
 Vidhya Padmanabhan, Ria Sharma
This project is to investigate the effect of varied pH on the survival of the Lumbricus terrestris 
species. With increasing global temperatures, CO2 concentrations increase, resulting in an 
increase in water temperatures, which slows down the rate at which water absorbs CO2. A 
slowed down absorption of CO2 causes ocean acidification. With acidic waters, the pH of 
precipitation is decreased, causing acid rain to occur. This reduces the pH of the soil that the 
Lumbricus terrestris species inhabits. The problem is that the pH of soil lowers the pH value 
of cells and changes the normal pH required for life activities in earthworms. Our hypothesis 
is that as the pH of the soil becomes more basic, the amount of surviving worms over the 
course of the one-week period will decrease. We began with raising 3 groups of earthworms 
and assigned 8 earthworms to each container of topsoil. Then we established 2/3 topsoil 
containers with different ph levels and one control group. The first container will have a 
lemon and apple cider vinegar mixture to create an acidic solution. The second will have a 
baking soda and water mixture to create a basic solution. The third will remain the control 
group. We placed 8 earthworms in each group altered topsoil and observed the change in 
number of surviving earthworms over a 1-week period. This procedure was repeated twice 
for the repetition portion of the experiment. The earthworms in the soil with pH of 5 are the 
least affected. However, the worms in the soil with the pH of 9 died by day 5, due to lack of 
homeostasis. As the soil pH in which the worms reside gets more basic, the number of 
worms in those basic environments will decrease, as it becomes less conducive to the 
survival of the worms. As the process is repeated, other species of worms or other insects 
could be used to further investigate the impact of pH changes in soil - an indirect result of 
this increase in climate. 

http://www.iucngisd.org/gisd/species.php?sc=1555

https://www.cabi.org/isc/datasheet/109385
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Analysis of "Adidas" and "Nike" Post-consumer Footwear Waste in the United States 
and Effect of Material Separation on Waste Mitigation
 Riley Steinkirchner

Post-consumer footwear is footwear that has been used by the consumer to 
the point where it is no longer beneficial to the wearer and thrown out. Post-
consumer footwear waste contributes 10,000s of tons of waste to the United 
States annually. The recycling of footwear is becoming a large industry with 
Nike and Adidas both producing products that are created with a majority of 
recycled footwear or recycled materials in general. The major issue in 
recycling is the separation process of materials like EVA foam, PVC, leathers, 
and high density rubbers into a pure form that allows for simple reusage. This 
project is based on a hypothetical percentage change in the mitigation of 
post-consumer footwear waste, based on an analysis of a project done by 
researchers at Loughborough University on footwear separation technology. 
Data was gathered from environmental impact reports from both companies 
for the year 2018 specifically, due to the availability of data. The data 
gathered from the Loughborough University study was then averaged into a 
percentage of total yield to approximate a %72 increase in available 
recyclable materials in the hypothetical analysis. As of March 3rd, results are 
still pending.

Lee, M. J., & Rahimifard, S. (2012). An air-based automated material 
recycling system for postconsumer footwear products. Resources, 
Conservation and Recycling, 69 , 90-99. 
doi:10.1016/j.resconrec.2012.09.008.

Perkins, Sid. “Explainer: What Are Polymers?” Science News for Students , 22 
Apr. 2020,

Yildiz, F., Parlar, A., Parlar, Z., & Bakkal, M. (2017). Properties of Sound 
Panels Made from Recycled Footwear Treads. Acta Physica Polonica A, 132 
(3-II), 936-940. doi:10.12693/aphyspola.132.936
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SignNet: Using Real Time Fingerspelling Translation to Allow the Hard of Hearing to 
Communicate with Voice Controlled Devices 
 Rashmi Francis, Akshath Mahajan

The WHO estimates that by 2050 nearly 900 million people will have disabling hearing loss 
and Juniper Research predicts that by 2023 over eight billion devices worldwide will be voice-
controlled. While deaf people can speak, deaf speech has a large variation in the 
pronunciation both between and within individuals. Because of this, speech recognition 
devices are often unable to understand deaf and hard of hearing people. It is clear the deaf 
community will struggle to function in a more voice-controlled society.

Past attempts at solving this issue have been inaccurate because they fail to work when sign-
language is displayed in bad lighting or in a background similar in color to the signer’s hand. 
This project presents a unique machine learning approach to this issue that uses a 
combination of a Gaussian noise filtering algorithm and a concatenation method for pre-
processing. This combination was preferred as it solves the pertinent issue of background 
noise faster than its counterparts while inputting a sequence of images from live signing feed 
into a 2D grid that helped to normalize over signing speed. This grid was fed into a k-nearest 
Neighbor (KNN) algorithm which provided the characterized hand signs. After training the 
KNN on an inclusive dataset, the final test accuracy was 70% on video data and 87% 
accuracy on still images. Combining this algorithm with google text to speech functions to 
communicate with an Amazon Alexa led to a successful initial translation rate of 63% which 
will be improved following further training. 

Garg, A., Noyola, J., & Bagadia, S. (2016). Lip Reading Using CNN and LSTM. Retrieved 
September 28, 2020, from http://cs231n.stanford.edu/reports/2016/pdfs/217_Report.pdf

Khan, M. J., & Mahmood, W. (2015). A region finding method to remove the noise from the 
images of the human hand gesture recognition system. Eighth International Conference on 
Machine Vision (ICMV 2015). doi:10.1117/12.2228517

Koller, O., Ney, H., & Bowden, R. (n.d.). Deep Hand: How to train a CNN on 1 Million Hand 
Images When Your Data Is Continuous and Weakly Labelled. Retrieved November 30, 2020, 
from 
https://openaccess.thecvf.com/content_cvpr_2016/papers/Koller_Deep_Hand_How_CVPR_2
016_paper.pdf
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Programming a Wearable Arduino Computer to Measure the Distance, Angle, and 
Velocity of Shot Put Throws
 Nolan Pettit, Thomas Post

Many times, it can be difficult to accurately measure the distance of a shot put 
throw. There is also no easy way to determine the angle of release and 
velocity of release. To fix this issue, we have programmed an Arduino Nano 
BLE to measure the velocity, angle, and distance of a shot put throw. Due to 
the Bluetooth capabilities, we are able to connect the data to an iPhone for 
easily accessible data. When still, the accelerometer shows 1G in the X, Y, 
and Z directions. This number will fluctuate due to the movement of a throw 
which allows us to determine the velocity of the arm at the point of release. 
The inclinometer attachment allows us to determine the angle of release for 
each throw. The program shows a graph of the angles at each given time of 
the throw. With this information, we can plug the values of each throw into an 
equation to give us the distance. This technology will help improve the 
training programs of shot put throwers and could potentially revolutionize the 
way throwers train. The Arduino will provide an easy source of data for 
throwers and can help improve their skills quicker. Before this method of 
training, the only way to determine the distance of a throw was with a tape 
measure. Now, throwers will be able to find out the statistics of a throw within 
seconds.

*, N. (2020, December 14). Arduino BLE ACCELEROMETER tutorial for 
beginners. Retrieved February 25, 2021, from https://rootsaid.com/arduino-
ble-accelerometer-tutorial/

Hertz, D. (2019, September 25). How to use the Arduino Nano 33 BLE'S 
Built-in IMU: ARDUINO. Retrieved February 25, 2021, from 
https://maker.pro/arduino/tutorial/how-to-use-the-arduino-nano-33-bles-built-
in-imu

Team, T. (2018, February 5). Getting started with the arduino Nano 33 BLE. 
Retrieved February 25, 2021, from 
https://www.arduino.cc/en/Guide/NANO33BLE
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Implementation of a Low-cost, Alzheimer's Aid via Dynamic Low-Resolution Facial 
Recognition Software 
 Jeremy Suh
Alzheimer's, the most common type of dementia, affects over 5 million Americans every year 
by deteriorating their thought, language, and most importantly memory. While solutions such 
as medicine and Alzheimer's caretakers exist, they are extremely expensive and often-times 
ineffective in assisting Alzheimer's patients. The goal of this project will be to introduce AI and 
machine learning into the restorative process and treatment of Alzheimer’s. More specifically, 
this project created a lightweight device that leverages machine learning to provide a name or 
relation of a targeted person. To allow the device to be viable, the resolution of the video and 
the facial recognition algorithm was optimized in Python. For ease of access, an adaptive 
profiling system was developed to allow for individuals to be quickly stored and recognized in 
real-time. The device’s systems were integrated into a clip-on gadget that allows for multiple 
different glasses designs to accommodate the device. The algorithm and identification 
system was run through a low-cost Arduino device that allowed for portability and lightweight 
mounting. Overall, the device proved successful in rapid real-time identification and 
maintained its cheap and accessible configuration. By viewing its surroundings through a 
simple video camera and outputting the names of different individuals through an earpiece, 
the device successfully served as a supplement for the user’s memory. In the coming 
months, the output device will be slightly modified to allow for dynamic voice modulation in 
order for the audio cues to match a desired person’s voice. 

Marciniak, T., Dabrowski, A., Chmielewska, A., & Weychan, R. (2012). Face Recognition 
from Low Resolution Images. Communications in Computer and Information Science 
Multimedia Communications, Services and Security, 220-229. doi:10.1007/978-3-642-30721-
8_22

Newman, D. (2019, September 24). Facial Recognition Software: Where Are We Now? . 
Retrieved June 02, 2020, from 
https://www.forbes.com/sites/danielnewman/2019/09/24/facial-recognition-software-where-
are-we-now/

Vannuscorps, G., Andres, M., & Caramazza, A. (2020). Efficient recognition of facial 
expressions does not require motor simulation. eLife, 9, NA. 
https://link.gale.com/apps/doc/A623615899/GPS?
u=va_s_053_0100&sid=GPS&xid=e3431ff0
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A Novel Approach for the Diagnosis Foot Ulcers Using Convolutional Neural Networks
 Arun Nimmagadda, Rishith Vuppala
Diabetic foot ulcers are common amongst many diabetic patients, yet they go unnoticed for 
months and thus cause severities down the road. In fact, more than 1 million people receive 
amputations as a result of these ulcers. Along with foot ulcers, numbness and cramps in the 
legs and arms are symptoms of peripheral neuropathy, a type of nerve damage. The purpose 
of this project is to identify and differentiate foot images between normal and abnormal; 
normal images show no symptoms of a diabetic foot ulcer, while abnormal images indicate 
diabetic tendencies. The dataset was collected from the Lancashire Teaching Hospital and 
cameras were used to capture the foot images. Of the 1282 images that were present in the 
dataset, 1000 images containing 500 normal and 500 abnormal foot images were used in 
training; 242 images containing 141 normal and 141 abnormal were used in validation; 40 
images were used in testing. A convolutional neural network utilizing techniques such as 
dataset augmentation and optimization was used. The model reached a final test accuracy of 
93%. With this efficiency, this model would be able to help individuals take self-diagnostic 
tests to identify diabetic foot ulcers. The next steps for this project are to refine the model’s 
parameters and continue training to improve the model’s accuracy and also to implement it 
with a system that detects nerve damage in other nerves such as corneal nerves in the 
peripheral system to ensure a holistic diagnosis of peripheral neuropathy. 

Bakker, K., Schaper, N. C. (2012). The development of global consensus guidelines on the 
management and prevention of the diabetic foot 2011. Retrieved from Diabetes/metabolism 
research and reviews, 28 Suppl 1, https://doi.org/10.1002/dmrr.2254 

EBFAFitness. (2019). Peripheral Neuropathy | Enhanced Sensory Stimulation May Improve 
Balance & Stability. Retrieved from https://barefootstrongblog.com/2019/04/25/peripheral-
neuropathy-enhanced-sensory-stimulation-may-improve-balance-stability/ 

Roberts, J. R. (2004). Diabetic foot ulcers: Epidemiology and pathogenesis. Emergency 
Medicine News: 26(3). 24-27.  Retrieved from https://journals.lww.com/em-
news/Fulltext/2004/03000/Diabetic_Foot_Ulcers__Epidemiology_and.20.aspx#:~:text=Althou
gh%20figures%20are%20difficult%20to,is%20more%20than%2015%20percent.
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Development of an Algorithm to Predict Swarming of the Desert Locust in East Africa
 Amrita Ballurkar

East Africa suffers from frequent cycles of locust swarms, which can grow to the size of New 
York City and consume the equivalent food for 35,000 people daily (Gómez, 2018). 
Additionally, East Africa also suffers from massive food shortages so locust swarms are 
consuming the few crops remaining. Pesticides are toxic, environmentally damaging, and 
ineffective due to the size of the swarms. Currently, swarm data is collected by volunteers, 
which is labor intensive. Furthermore, East Africa is a very large and rural region. Satellites 
cannot provide data precise enough to pick up the swarms, however, weather and ecology 
data is often used to predict how they grow.

In 2016, a machine learning algorithm was developed to predict the presence of gregarious 
locusts in Mauritius. While effective, it could not predict whether they would swarm and 
migrate out of their location. In this study, a machine learning algorithm was developed to 
specifically pinpoint areas with a high density of gregarious locusts. This program utilized a 
Random Forest Regression model to analyze locations in East Africa. When the algorithm 
was fed ecology and precipitation data from various regions throughout East Africa, it 
pinpointed a few locations that are at the highest risk for developing locust swarms. Results 
are pending, so the accuracy has not yet been determined. The data collected in this 
experiment will be used to determine how the training algorithm needs to be edited so the 
prediction model can be at the desired accuracy of 95%. 

Bernoff AJ, Culshaw-Maurer M, Everett RA, Hohn ME, Strickland WC, Weinburd J (2020) 
Agent-based and continuous models of hopper bands for the Australian plague locust: How 
resource consumption mediates pulse formation and geometry. PLoS Comput Biol 16(5): 
e1007820. https://doi.org/10.1371/journal.pcbi.1007820

Cissé, S., Ghaout, S., Ebbe, M. A. B., Kamara, S., & Piou, C. (2016). Field Verification of the 
Prediction Model on Desert Locust Adult Phase Status From Density and Vegetation. Journal 
of Insect Science, 16(1), 74. doi: 10.1093/jisesa/iew046

Gómez, D., Salvador, P., Sanz, J., Casanova, C., Taratiel, D., & Casanova, J. L. (2018). 
Machine learning approach to locate desert locust breeding areas based on ESA CCI soil 
moisture. Journal of Applied Remote Sensing, 12(03), 1. doi: 10.1117/1.jrs.12.036011

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1902X11
Robotics & Intelligent 

Machines
1900

LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effect of the Order of Learning Tasks in a Curriculum on the Learning Process of 
a Reinforcement Learning Agent in a Mini-Grid Environment.
 Ayush Gupta

When considering how to reduce the learning effort required for 
Reinforcement Learning (RL) agents on complex tasks, designers can apply 
curriculum learning, which is the most common approach. Curriculums 
provide systematic ways to break down complex tasks, making them much 
easier to accomplish. The most common assumption in curriculum learning is 
that the most effective curriculums consist of easy tasks leading into more 
difficult tasks, ascending in order. To test this hypothesis, an experiment was 
conducted varying the order of diversely difficult tasks in the curriculum, then 
testing that knowledge on a uniform complex target task. The results showed 
an ascending difficulty curriculum reduced the learning effort the greatest.

With a significant correlation among the learning rate, efficiency, and 
curriculum difficulty, it was concluded that the order of learning tasks in a 
curriculum does affect the learning effort (ANOVA, p<0.05). T-tests signified 
that easier curriculums, which progress in difficulty, increased the learning 
rate and reward score (p<0.05). In other words, the general assumption of 
curriculum learning is correct: the most effective curriculums ascend in 
difficulty. Though RL is a trial-and-error process, showing a more efficient and 
organized method of training will decrease autonomous guessing, and 
therefore decrease the learning effort. Future research to reduce learning 
efforts entails showing the RL agent the target task before the learning 
process, indicating what to look for to increase efficiency and learning rate. 

Bengio, Y., Louradour, J., Collobert, R., & Weston, J. (2009). Curriculum learning. 
Proceedings of the 26th Annual International Conference on Machine Learning - ICML '09.

Pocius, R., Isele, D., Roberts, M., & Aha, D. W. (2018). Comparing Reward Shaping, Visual 
Hints, and Curriculum Learning.

Sutton, R. S., & Barto, A. G. (2018). Reinforcement learning: An introduction. Cambridge, 
MA: The MIT Press
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Robot janitor
 Fardin Khan
The purpose of this experiment is to design a robot best suited to sanitize any environment. 
Three robots were created and ran through a simulation. Each having their own sanitizing 
style and mobility. They were recorded to see how fast and effective they cleaned the 
environment. Robot A with medium sized wheels and using UV light had the fastest time and 
was the most effective. This was concluded by taking the average of three different trials. The 
alternative hypothesis was supported. The design of the robot did have a major correlation to 
the time and effectiveness. One major source of error was all the data came from a 
simulation rather than in real life, which has many other factors that could alter the data. The 
research can go further by making it run through more realistic situations and possible 
building a prototype. 

How to design a robot 81001. (2015, February 06). Retrieved March 04, 2021, from 
http://www.robotpark.com/academy/how-to-design-a-robot/#:~:text=A%20Robotic%20Design
%20is%20the,different%20connotations%20in%20different%20fields. 

Webots. (n.d.). Retrieved March 04, 2021, from https://www.cyberbotics.com/ Webots: 
Tutorial-6-4-w. (n.d.). Retrieved March 04, 2021, from 
https://cyberbotics.com/doc/guide/tutorial-6-4-wheels-robot.
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Using Deep Learning for Breast Cancer Detection
 Omer Khan

The question being answered is, in what ways will deep learning make previously 
hardware- constrained problems solvable, attempted by using machine learning (ML) 
to detect breast cancer, aiding to the problem of how deep learning will aid in human 
constraints. The experiment was using the Wisconsin and UCI breast cancer dataset 
to help build a deep-learning program to detect breast cancer in the experiment the 
IV would be the different mammographies and the DV being how accurate the ANN 
results were around ~97%. The procedures for this experiment were finding a 
dataset with sufficient mammograms to have accurate outcome, then building the 
code in google Collaboratory and letting it run, until it has proper outcomes after 
going through 54 epochs. The highlights of the experiment include that the program 
has a 97% average accuracy (supported) and run at most for 2 minutes on 
Collaboratory the data set CSV is hot swappable, and it can be changed by simply 
changing the URL. The statistical results are listed as images below. The IV in this 
experiment would just be the different mammograms and the DV being the results 
and accuracy of the program; the only impact would be abnormal mammograms and 
where it doesn’t show up clear enough to be recognized by the image tool. Possible 
sources of error would be bugs that allow for an exceeding false positives or 
negatives (below the average doctor accuracy of ~78%) and interpreting the CSV 
incorrectly. For future research would be finding different applications of ML.

UCHealth. (2015, July 6). How accurate are mammograms? Retrieved from 
UCHealth Today: https://www.uchealth.org/today/how-accurate-are-

mammograms/#:~:text=Breast%20cancer%20is%20accurately%20diagnosed,felt
%20in%20a%20breast%20exam.

Hasanpour, S. H., Fayyaz, M., Rouhani, M., & Sabokrou, M. (2018, February 14). 
LET’S KEEP IT SIMPLE, USING SIMPLE ARCHITECTURES TO

OUTPERFORM DEEPER AND MORE COMPLEX ARCHITECTURES. Retrieved 
from Cornell arXiv: https://arxiv.org/pdf/1608.06037.pdf
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 Uncovering of Aged Sanskrit Documents utilizing Generative Adversarial Networks 
and Tomography to Reconstruct Missing Characters and Elements 
 Srivatsa Krishnamurthy
ABSTRACT Sanskrit, what may be known as a dead language in modern times, at one point was a rich 
and advanced language that was spoken by many people who lived as far back as 1700 BCE. Many 
people recorded their lives down on paper in order to pass it down to coming generations. Ancient 
Sanskrit scriptures, in particular, are a manifestation of some of the most raw and original forms of 
language that were created with the intention for not only daily use, but also being functional and 
serving as works of art. Despite the fact that many of these scriptures were written  precisely for the 
future, many of these scriptures have not stood the test of time. While preservation attempts are active 
on many aged Sanskrit scriptures, the people that run these attempts typically miss small details that 
are crucial. Furthermore, these people are simply working on preserving the remains rather than trying 
to fully restore the original scripture and analyze its significance. Devanagari scriptures (a type of 
Sanskrit scripture) have been crucial to many historical researchers who wish to learn more about the 
past.  Sanskrit follows its phonetic lineage of the Aryans and at last to Proto-Indo-European dialects. 
Today, an expected 46% of people speak some version of Indo-European language. The most 
commonly used languages in Indo-European dialects are English, Hindi, Bengali, Punjabi, Spanish, 
Portuguese, and Russian. Information on Sanskrit was a marker of social class and instructive 
fulfillment in ancient India, and was instructed to individuals from the higher standings (social 
gatherings dependent on birth and business status). In the middle age, Sanskrit kept being spoken and 
composed, especially by Brahmins (the name for Hindu clerics of the most elevated position) for 
insightful correspondence. All of these hold an important significance, and the recovery of Sanskrit 
documents can further help and bring about knowledge of the past.  In terms of the Algorithm, there are 
many moving pieces, and they all play a critical role in the output of the overall reconstruction. There 
have been similar projects in which they use similar techniques, but in terms of physical architectures. 
[1] They utilize a similar Algorithm in which they are able to reconstruct a 3 dimensional model of
eroded architecture. In accordance, this project will use a similar model, but due to the introduction of a
new algorithmic approach, this process will provide more accurate results. [3] To start off with the
algorithm goes through an edge detection process. For the detection of characters on a document, a
Pre and Post Processing Approach will be applied for Edge Detection similar to that of Chako and Anto
[2]. In order for the system to  recognize Sanskrit Characters, it uses edge detection to find 
patterns the system goes through such as preprocessing, feature extraction, and classification. Next 
the system will utilize Generative Adversarial Networks (GANs). The GAN can be used to auto 
complete parts of the document. In order for this auto completion to be accurate, there must be large 
amounts of data in order for the machine to make decisions on its own. Finally, the reconstruction of the 
document digitally is going to be done. With inclusion of the GANs, a Deep Image Prior Algorithm 
similar to that of Ulyanov et al [1], can be applied. This Algorithm utilizes cutting edge Machine Learning 
Techniques to restore and de-blur sections of the document My aim through this project is to present a 
novel computer-based machine learning tool through which historians and document perseveres can 
reconstruct these scriptures and maximize the preservation of the original writer's vision.  

[1] Ulyanov, Vedaldi, and Lempitsky (2017) “Deep Image Prior” Github.com. 2017.
[2] Chako and Babu Anto (2010) “Pre and Post Processing Approaches in Edge Detection for
Character Recognition ” ieeexplore.ieee.org. 2010
[3] Mittal, Galesso, Brox (2020) “Essentials for Class Incremental Learning” https://arxiv.org/
abs/2102.0951. 2020.
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Creation of a Credit Card Fraud Detection Program via Machine Learning
 Nicole Ku
Due technological development within the financial sector, credit card fraud is 
ubiquitous. Often involving stolen private data and assets, critical threats exist to 
both companies and individual cardholders. As illegal schemes evolve using 
sophisticated tools and ever-changing tactics, machine learning algorithms can 
automate fraud detection and apply behavioral analytics to detect and thwart data 
theft. The purpose of this research was to create a machine learning model that 
could detect fraud in data sets. Data for the model analyzed by the created machine 
learning program was provided by Kaggle and  involved transactions made in 
September 2013 by European cardholders. This included numeric variables of each 
PCA transformation without original features and the elapsed time between transactions. 
Using the random forest method,  492 fraudulent transactions were detected out of 
the 284,807 analyzed. Using accuracy score methodology, random forest 
classification exhibited 99% accuracy. The F1 evaluation score was 0.773. While 
the model created by random forest methodology indicated high accuracy in 
detecting fraudulent data, its relatively low F1 score implied some inefficiency. 

Further research will entail modifying the program to include analysis of time 
required to finish the test simulation model, using larger data sets and including 
additional realistic numerical inputs. Fraud detection is imperative based on the 
constantly updated mass data of cardholders via their use of credit cards. Using a 
strong fraud detection model would decrease credit card company liability. In 
addition, the development of sophisticated models enables greater security for 
customers giving them confidence in the companies they use.

Agrawal, A., J. Gans., and A. Goldfarb. 2020. How to win with machine learning. 
Available online at: https://hbr.org/2020/09/how-to-win-with-machine-learning

Businesswire. 2015. Global Card Fraud Losses Reach $16.31 Billion-Will Exceed 
$35 billion in 2020 According to The Nilson Report. Available online at:https://
www.businesswire.com/news/home/20150804007054/en/Global-Card-Fraud-
Losses-Reach-16.31-   Billion#.Vch_sPlViko

Kaggle. n.d. Credit Card Fraud Detection. Available online at:https://
www.kaggle.com/mlg-ulb/creditcardfraud
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Developing An Application To Present Articles With Opposing Viewpoints On A News 
Topic
 Tarun Ravikumar, Rishi Vanga
In today’s world, news and information are everything. Making uneducated decisions can lead 
to long term disasters and consequences. The large majority of news sources contain some 
form of political bias and are typically biased for or against the issues they are talking about. 
Readers are often unable to discern these biases which leads to uninformed decisions 
especially when it comes to things like voting. This project aims to present news in a way that 
showcases popular news topics and displays articles that present both sides of bias 
surrounding the article. This is accomplished in four main steps. First, news articles are web 
scraped from news sites. Then these articles are put through bias and topic detection 
algorithms. The bias algorithm identifies and stores whether the article is biased towards or 
against the topic it is about and the topic algorithm identifies the topic of the article. These 
algorithms are run using compiled datasets of news articles along with their headlines. 
Running the algorithms produces results that allow us to identify general topics of articles and 
attempt to match them together as well as identifying bias through the use of keywords. 
Lastly, all this information is then presented in the form of a website that displays a topic 
alongside a list of articles of varying biases about it. This project has applications especially 
in political information and if the website and algorithms are fully completed, they could be 
published for public use. 

Bellows, M. (2018). EXPLORATION OF CLASSIFYING SENTENCE BIAS IN NEWS 
ARTICLES WITH MACHINE LEARNING MODELS. Retrieved September 28, 2020, from 
https://digitalcommons.uri.edu/cgi/viewcontent.cgi?article=2294&amp;context=theses

Chipman, I. (2014, October 30). Ali Yurukoglu: How Biased News Impacts Your Vote. 
Retrieved October 21, 2020, from https://www.gsb.stanford.edu/insights/ali-yurukoglu-how-
biased-news-impacts-your-vote

Tarifa, A., Hedhili, A., & Chaari, W. (2020, October 02). A Filtering Process to Enhance Topic 
Detection and Labelling. Retrieved October 05, 2020, from 
https://www.sciencedirect.com/science/article/pii/S1877050920319372
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Dataset Sentiment Analysis
 Arnav Singh
Sentiment analysis tools have become one of the most coveted products in the online 
community as it has become an easy way to receive feedback on ideas, products, etc. The 
purpose of my project is to create a machine learning model that can support a dataset and 
output the sentiment of the posts within that dataset, something I struggled to find when 
researching throughout the winter. The datasets chosen featured posts that were heavily 
opinionated and centered around one central topic. This included a dataset full of opinions of 
delta flight customers and former President Trump’s tweets on policies/people. Steps to 
complete this project were broken down into three components. The first was preprocessing 
and cleaning data meant to make the posts readable to the computer and includes steps such 
as removing unnecessary words. The second step is using a Neural Network which will give 
the performance of my model by providing a number that indicates how positive/negative the 
model predicts each post is. The final step will be to add final features such as text classifiers 
that will increase accuracy of the model. Currently, I am at a point where around 70-75% of 
the data analyzed is returning the correct sentiment, however, there have been 
inconsistencies I hope to improve upon. The goal in the future would be to keep adding 
features that will make the model as robust as possible, some ideas include adding features 
to analyze posts with emojis and finding better ways to present sentiment. 

Balaganur, S. (2021, February 02). 10 popular datasets for sentiment analysis. Retrieved 
March 01, 2021, from https://analyticsindiamag.com/10-popular-datasets-for-sentiment-
analysis/

Fang, X., &amp; Zhan, J. (2015). Sentiment analysis using product review data. Journal of 
Big Data, 2(1). doi:10.1186/s40537-015-0015-2

Peng, B., Wang, J., &amp; Zhang, X. (2020, July 04). Adversarial learning of sentiment word 
representations for sentiment analysis. Retrieved February 28, 2021, from 
https://www.sciencedirect.com/science/article/pii/S0020025520306320
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Using Object Recognition to Remove Decommissioned Satellites from Orbit
 Darsh Devkar, Pranav Singh

In September 2020, there were over 3,000 decommissioned satellites and over 15,000 pieces 
of smaller trackable debris orbiting the Earth (O’Callaghan 2020). As technology advances, 
the numbers of active and decommissioned satellites are increasing, creating the problem of 
increased difficulty in injecting new satellites into Low Earth Orbit.

To detect a decommissioned satellite, a camera, microcontroller, and blob-detection software 
were used. The camera was programmed to identify objects with a dark blue color, 
comparable to the color of solar panels found on satellites. The microcontroller was 
programmed to find the center of the dark blue object(s) and label that as the target. A 
pneumatic system was constructed that connected to two 3D printed nozzles. Each nozzle 
was controlled by a separate solenoid, and they faced in opposite directions. The system 
releases varying amounts of air depending on the rotation required to face its target.

To test the device, it was placed on a low-friction turntable and a dark blue object was placed 
in front of the camera. The device was allowed to move using its software, and at the end of 
its motion, the angle between the direction of the target and the direction the device was 
facing was measured. The data regarding the accuracy of the device is still pending, 
however, it is expected to show that the constructed device is able to face a dark blue target 
with a margin of error within 5°.

McDowell, J. (2018). Litter in Orbit: How to Clean Up Space Junk. Sky & Telescope, 34-40.

ORBITAL maneuvering system. (2000, August 31). Retrieved from 
https://science.ksc.nasa.gov/shuttle/technology/sts-newsref/sts-oms.html#sts-oms-gimbal

The Cost of Space Debris. (2020, May 10). Space Daily. 
https://link.gale.com/apps/doc/A623413362/GPS?
u=va_s_053_0100&sid=GPS&xid=906b28af
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Accurate Image Classification of Fresh Fruit with Mobile Camera Scanner Application
 Akhilesh Sivaganesan
In the larger context of food waste, fruit waste is a significant problem. Over 12 million tons of 
fruit are wasted globally every year due to the inability of consumers to identify fresh fruit and 
their mindset to buy cosmetically perfect fruit. Although food waste is a multidimensional 
problem with complex economic and social motivations, the fresh fruit scanner aims to 
change the consumer mindset to accept imperfect fruits as edible and inform buying 
decisions with fruit quality predictions. If consumers become accepting, then grocers are not 
economically motivated to waste imperfect fruit. In this way, the scanner can contribute 
toward broadly reducing food waste. In its current phase, the scanner can identify fresh 
apples, oranges, and bananas. The program is powered by a machine learning algorithm that 
processes 5031 images of apples, 4716 images of bananas, and 3852 images of oranges. 
Each dataset was originally 200 images but with artificial image augmentation, they were 
expanded significantly. As such, the apple program runs at 70-80% accuracy for an average 
60 seconds. The banana program runs at 75-95% accuracy for an average 70 seconds. The 
orange program runs at 70-80% for an average 45 seconds. Currently, the transition to a 
mobile application powered by React Native that scans fruit is being made. In the future 
phases of this development, an app that scans multiple fruit at once and indicates fruit 
freshness percentages is possible. 

Prakash, A., & Murthy, V. M. S. R. (2017). Hierarchy of parameters influencing cutting 
performance of surface miner through artificial intelligence and statistical methods. Current 
Science (00113891), 112(6), 1242. https://doi.org/10.18520/cs/v112/i06/1242-1249

Sagar, V., Sachin, R., Chandrashekara, K., & Ganeshaiah, K. N. (2020). Identification of 
Indian butterflies and moths with deep convolutional neural networks. Current Science 
(00113891), 118(9), 1456. https://doi.org/10.18520/cs/v118/i9/1456-1462

Wang, X., Mao, K., Wang, L., Yang, P., Lu, D., & He, P. (2019). An Appraisal of Lung 
Nodules Automatic Classification Algorithms for CT Images. Sensors, 19(1), 194. 
https://doi.org/10.3390/s19010194
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The Effect of Neuron Organization on Object Detection in Deep Neural Networks 
(DNN) Training an Effective Object Detection Model to Help Blind People
 Nagasai Sola

Worldwide there are a total of 285 million visually impaired people that face many 
daily challenges even in completing simple tasks. Latest advancements in object 
recognition using machine learning made it possible to develop mobile applications 
to recognize objects and detect obstacles helping visually impaired and blind. As 
blind people can not use screens, voice recognition can be used to receive 
commands and perform object recognition tasks. In order to use it for this purpose, it 
is critical to have an efficient training mechanism to build an optimal model that can 
accurately recognize the objects. In Convolutional Neural Networks, convolutional 
and pooling layers extract features and feed them to the object detection deep 
neural network(DNN) layers. These DNN layers generally have the same number of 
neurons. The purpose of the current research is to organize the DNN layers with 
different numbers of neurons in different layers with systematic organization and 
observe the efficiencies in training and accuracy. Current research showed 
improvement in certain types of neuron organizations. For example parabola and 
circle based organizations are more accurate and faster to train than square or 
hexagon. This means a huge time saving and efficiency increase in large neural 
networks pertaining to applications like computer vision and autonomous driving. 
The future research will focus on other types of neuron organizations. Research will 
also be done by varying the number of layers and the total number of neurons with a 
goal to provide efficiencies in a wider range of applications.

Chollet, F. (2018). Deep learning with Python. Shelter Island, NY: Manning 
Publications.

Russell, S. J., & Norvig, P. (2015). Artificial intelligence: A modern approach. Noida, 
India: Pearson.

Zhou, Y.; and Diamos, G. (2018). Neural architect: A multi- objective neural 
architecture search with performance prediction. In Proc. Conf. SysML.
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Using Convolutional Neural Networking to Detect the Signs of a Stroke
 Colin Tree
Every forty seconds, someone in the US suffers from a stroke. The majority of stroke victims 
often don't realize that they are having a stroke, causing them to wait eight hours or more 
before receiving medical attention. This project explores the viability of using convolutional 
neural networking to notify stroke victims when they are having a stroke and decrease the 
time it takes for stroke victims to receive medical attention.

Through the usage of a convolutional neural network, a DeepLearning algorithm that can 
differentiate and classify images based upon trends shown in the images, this project created 
a stroke-detection algorithm to analyze images of people's faces and determine if that person 
is having a stroke. When trained with a image dataset of 1000 typical faces and 80 faces of 
stroke victims, the algorithm was able to correctly determine in 90.72% of the images 
whether or not the face shown in the image was the face of a stroke victim.

The results shown from this project indicate the potential for a refined version of the stroke-
detection algorithm to be used in practical applications. An improved version of this algorithm 
could be programmed into phone cameras, to scan pictures taken by the user and notify 
them if they were displaying the warning signs of a stroke. This would allow the stroke victim 
to realize that they are having a stroke, causing them to receive medical attention quicker 
and lessen the long-term effects of the stroke. 

NVlabs. “Flickr-Faces-HQ Dataset.” GitHub, NVIDIA, 2018, github.com/NVlabs/ffhq-
dataset. 

“Keras - Installation.” Tutorials Point, 2020, 
www.tutorialspoint.com/keras/keras_installation.htm.
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The Efficiency of Type of Photosynthetic Organism on Electricity Production
 Yashika Boddu

The purpose of this experiment was to find and test a new and efficient form of 
renewable energy which does not harm the environment. The experiment was conducted 
to test which photosynthetic organism, when used with an alkaline battery, will generate 
the most electricity. The independent variables were: Epipremnum pinnatum, 
Saintpaulia ionantha, Nephrolepis exaltata, and Aloe Vera. The dependent variable was 
the voltage (V) produced. For the procedure, a closed circuit was created with an 
organism’s roots, alligator clips, an alkaline battery near the roots, and a Vernier 
Voltmeter. Pressure was applied to the photosynthetic organism to generate voltage. 
Saintpaulia ionantha, was the photosynthetic organism with the highest mean voltage. 
The mean voltage produced by each photosynthetic organism was as follows: 1.41 Volts 
for Epipremnum pinnatum, 4.82 Volts for Saintpaulia ionantha, 0.26 Volts for 
Nephrolepis exaltata, and 0.13 Volts for Aloe Vera. The ANOVA test was used for the 
statistics. The alternative hypothesis was: “If Aloe Vera is used in conjunction with an 
alkaline battery, then it will generate the greatest mean voltage compared to Saintpaulia 
ionantha, Nephrolepis exaltata, and Epipremnum pinnatum.” The experiment’s alternate 
hypothesis was not supported, but the p value was less than 0.05, so the data was 
statistically significant. The type of organism did have an effect on its mean voltage 
production. Since the roots of the organism were used to generate voltage, a question 
which should be researched father is: What correlation does root size have with 
electricity production in photosynthetic organisms?

Choo, Y., & Dayou, J. (2013). A method to harvest electrical energy from living plants. 
Journal of Science and Technology. 5. 79-90.

Lambrev, P. H., Akthar, P., & Tan, H. (2020). Insights into the mechanisms and dynamics of 
energy transfer in plant light-harvesting complexes from two-dimensional electronic 
spectroscopy. Biochimica Et Biophysica Acta (BBA) - Bioenergetics, 1861(4). 
https://doi.org/10.1016/j.bbabio.2019.07.005 

Ryu, W. (2019). Direct Harvesting of Photosynthetic Electrons from Plants and Algal Cells for 
Green Power Generation. 2019 Ieee Sensors. 
https://doi.org/10.1109/SENSORS43011.2019.8956857
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The Comparison Between Gross Domestic Product and Percentage of Electronic 
Waste Recycled in Countries Worldwide
 Isabella Belogay

The purpose of this study was to determine the correlation between the gross domestic 
product of countries compared to the percentage of electronic waste that those countries 
recycled. This study relates to the topic of worldwide electronic waste disposal, and the 
widespread issue that many countries produce much more electronic waste than they 
recycle. This experiment compares multiple variables including the gross domestic product, 
the amount of electronic waste generated (per capita and in metric kilotons), the percentage 
of electronic waste recycled, and national regulations on electronic recycling in the countries 
of Australia, Bulgaria, Canada, Iceland, India, Japan, Mexico, Norway, Switzerland, the 
United Kingdom, and the United States. All of the variables were organized and evaluated in 
a data table, and a correlation coefficient (R) of 0.45 was calculated. The results of the study 
show that there is not a significant correlation between the gross domestic product of 
countries and the percentage of electronic waste that countries recycled. The hypothesis 
that countries with a higher gross domestic product will recycle a higher percentage of 
electronic waste could not be verified by the data collected. Additionally, the presence of 
national regulations on the disposal of electronic waste did not have an effect on the 
percentage of electronic waste recycled. Further research can explore specific country 
regulations and the amount of money that each national government allocates towards 
electronic waste and recycling.

Baldé, C.P., Forti V., Gray, V., Kuehr, R., Stegmann, P. : The Global E-waste Monitor – 
2017, United Nations University (UNU), International Telecommunication Union (ITU) & 
International Solid Waste Association (ISWA), Bonn/Geneva/Vienna. 

Forti V., Baldé C.P., Kuehr R., Bel G. The Global E-waste Monitor 2020: Quantities, flows 
and the circular economy potential. United Nations University (UNU)/United Nations Institute 
for Training and Research (UNITAR) – co-hosted SCYCLE Programme, International 
Telecommunication Union (ITU) & International Solid Waste Association (ISWA), 
Bonn/Geneva/Rotterdam. 

Organisation for Economic Co-operation and Development (OECD). (2019). Gross domestic 
product (GDP). OECD Data: https://data.oecd.org/gdp/gross-domestic-product-gdp.htm
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What gelatin will create a bioplastic with a quick rate of decomposition
 Madison Clark, Jessica Dack
The food packaging industry produces large amounts of plastic waste that 
pollute the land and oceans. Gelatin bioplastics can offer a possible 
alternative to wasteful plastic packaging if they have a shorter rate of 
decomposition. The purpose of this experiment was to compare non-gelling 
gelatin, gelling gelatin, and regular plastic packaging to see which had the 
quickest rate of decomposition, making it more environmentally friendly. 

Ramendra, Pati & Pandey, & Chanchal, Abhishek & Vohra, Richa & 
Elesela, Srikanth & Bhushan, Lokesh & Kumar, Santosh & Kumar, Suresh & 
Ahmad, Saheem & Ramendra, &  Pandey, Ramendra. (2014). Gelatin 
Biopolymer: A Journey from Micro to Nano. Journal of  Pharmacy Research. 
8. 1387-1397.

Gelatin. (n.d.). Retrieved from https://www.sciencedirect.com/topics/
chemistry/gelatin#:~:text=Gelatin is a biopolymer which,colorless, and 
nearly tasteless powder

What are bioplastics? (n.d.). Retrieved from https://
www.activesustainability.com/environment/what-are-bioplastics/

Bio-Plastics - An Alternative to Petroleum Based Plastics. (2018). 
International Journal of Research Studies in Agricultural Sciences, 4(1). 
doi:10.20431/2454-6224.0401001
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Smart Agriculture: Automated Plant Waterer
 Patrick Hardy

Smart agriculture is a field of agriculture that is concerned with the use of technology 
to automate farming and benefit the production and stability of farms. The purpose of 
this experiment is to succeed in the creation of a smart agricultural device, revealing 
that people should yield more to technology and utilize it to solve pressing world 
issues such as hunger and food shortage. Since these issues are so widespread, 
the scope of this project is extremely general and can be applied to agriculture 
anywhere in the world, assisted by the fact that the technology is extremely cheap 
and flexible, making it easily attainable and scalable. To build this smart agriculture 
device, the researchers used a Raspberry Pi computer, power arrays, a water pump, 
and various sensors to decide when a target plant became too dry, and then water it 
automatically or manually by need. The independent variable is the smart watering 
system while the dependent variables are the plant height, growth, and pH of the 
soil. In turn, the experiment returned results favorable to the hypothesis, with the 
experimental group, plants watered by the computer, showing better results 
compared to the control plants, those manually watered. The experimental group 
had a higher mean of height and soil moisture. One major source of error could be 
the lack of sunlight affecting the control group due to inability of having soil moisture 
analyzed. Further research may include how its implementation in the field may differ 
from within a controlled environment.

Gayatri, M.K. & Jayasakthi, J. & G S, Anandha Mala. (2015). Providing Smart 
Agricultural solutions to farmers for better yielding using IoT. 40-43. 
10.1109/TIAR.2015.7358528.

Khoa, Tran & Man, Mai & Nguyen, Tan-Y & Nguyen, VanDung & Nam, Nguyen. 
(2019). Smart Agriculture Using IoT Multi-Sensors: A Novel Watering Management 
System. Journal of Sensor and Actuator Networks. 8. 45. 10.3390/jsan8030045.

Kongara, Ravindranath & Bhargavi, C.S. & Reddy, K. & Chandana, M.. (2019). and 

Exploring Engineering. 8. 30-33.
Cloud of things for smart agriculture. International Journal of Innovative Technology 
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Finding an efficient heat source for an at-home adsorption desalination method
 Elaine Jin, Branden Yi

Conventional desalination methods are expensive and consume lots of energy. This 
research project focuses on adsorption desalination. It is a method that is energy 
efficient, has minimal maintenance and parts. Additionally, adsorption desalination 
uses silica gel, which is both hydrophilic and hydrophobic. The experiment tests 
multiple heat sources— solar energy, light source (desk lamp), and an electric 
heater, along with a control group to see which heat source most effectively 
desalinates water for an at-home adsorption desalination method.

Greenlee, L., Lawler, D., Freeman, B., Marrot, B., & Moulin, P. (2009). Reverse 
osmosis desalination: Water sources, technology, and today's challenges. Water 
Research, 43(9), 2317-2348. doi: 10.1016/j.watres.2009.03.010

Kalogirou, S. (2005). Seawater desalination using renewable energy sources. 
Progress In Energy And Combustion Science, 31(3), 242-281. doi: 
10.1016/j.pecs.2005.03.001

Thu, Kyaw, et al. “Numerical Simulation and Performance Investigation of an 
Advanced Adsorption Desalination Cycle.” Desalination, vol. 308, 2013, pp. 209–
218., doi:10.1016/j.desal.2012.04.021. 
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Exhaust Filtration Device
 Haris Panjshiri

Over the past decades, cars have begun to pollute our world at an alarming rate with 
increased Carbon Dioxide. New technologies are being put in place to limit this but 
are companies doing enough? To solve this an attachable Carbon Dioxide filter will 
be created and tested using a Carbon Dioxide Meter. This experiment will be broken 
up into two separate data sets, consisting of tests with the engine idle and another 
set with the engine at 1500RPM. Within the experiment, the independent variable 
will be the addition of the filter to the exhaust port, the dependent variable is the 
change in emissions with the filter attached, and finally, the control consists of 
baseline measurements without the filtration device present. Throughout the study, 
based on mean numbers from the idle engine group the filter is seen to reduce CO2 
Emissions, as the mean with the device not present, was 972.4 PPM, while with the 
device attached its mean was 687.4PPM. In the revved engine data set with the 
mean value of the device no present being 2062.867PPM and with the device 
present 1785.800PPM. The Alternative Hypothesis being, If the exhaust filter is 
added to the exhaust port ofthe vehicle, then the vehicle’s Carbon Dioxide emissions 
will be reduced when compared to the vehicle without the filter, is supported by the 
data. A question for future research could be, is there a way to utilize super-growing 
algae to convert CO2 into oxygen within a filtration device.

E. (2018, May 10). Greenhouse Gas Emissions from a Typical Passenger
Vehicle.Retrieved October 14, 2020, from
https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typiCal-passenger-
vehicle

Frey, H. C., Unal, A., Rouphail, N. M., & Colyar, J. D. (2003). On-Road Measurement 
of Vehicle Tailpipe Emissions Using a Portable Instrument. Journal of the Air & 
Waste Management Association, 53(8), 992-1002. 
doi:10.1080/10473289.2003.10466245

Reşitoğlu, İ. A., Altinişik, K., & Keskin, A. (2015). The pollutant emissions from 
diesel-engine vehicles and exhaust aftertreatment systems. Clean Technologies and 
Environmental Policy, 17(1), 15-27. 
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Meta analysis of existing data for the phytoremediation potential of Brassicaceae 
plants for heavy metals
 Ammar Sadiq
As our world continues to industrialize, the amount of pollutants also grows. These 
pollutants include heavy metals, which can be a threat to human health. 
Phytoremediation through the use of metallophytes is a potential solution to this 
issue. This study aimed to discover a potential best solution to heavy metal pollution 
through an examination of the different amounts of heavy metals absorbed by 
certain plants in the family of Brassicaceae (which is already well known to include 
many different metallophyte members) to come to a conclusion about which one is 
best suited to absorb the most. Data was selected from different studies based on 
criteria such as similar growing conditions and the heavy metal being removed. It 
was then compiled into a single chart through statistical analyses to come to a 
conclusion about the potential best solution to heavy metal pollution. 

Briffa, J., Sinagra, E., & Blundell, R. (2020, September 08). Heavy metal pollution in 
the environment and their toxicological effects on humans. Retrieved December 06, 
2020, from
https://www.sciencedirect.com/science/article/pii/S2405844020315346

Clemente, R., Walker, D. J., &amp; Bernal, M. P. (2005). Uptake of heavy metals 
and As by Brassica juncea grown in a contaminated soil in Aznalcóllar (Spain): The 
effect of soil amendments. Retrieved December 06, 2020, from 
https://pubmed.ncbi.nlm.nih.gov/15894412/

Drozdova, I., Alekseeva-Popova, N., Dorofeyev, V., Bech, J., Belyaeva, A., & Roca, 
N. 
(2019). A comparative study of the accumulation of trace elements in Brassicaceae 
plant species with phytoremediation potential. Retrieved December 06, 2020, from
https://www-sciencedirect-com.eznvcc.vccs.edu/science/article/pii/
S0883292719301696?via%3Dihub
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Lagrangian Modeling of Abundance and Hydrodynamics of Microplastic Transport in 
the Surface Waters of the Northwest Potomac River 
 Namita Sajai
As of 2018, the global production of plastics has increased from 1.5 million to nearly 350 
million metric tons and is expected to triple by the year 2050 (Garside, 2020). As the plastic 
debris undergoes environmental impacts such as sunlight, atmospheric oxidation, and stress, 
the debris slowly fractures into smaller polymer particles known as microplastics (MPs), 
undergoing a process called polymer degradation (Zayen et. al., 2020). In order to combat 
the issue of marine plastic litter, researchers must quantify microplastic abundance and 
transportation patterns. Unfortunately, MP abundance, specifically in the Potomac River, is 
difficult to quantify due to spatial and temporal variability from currents and seasonal patterns. 
Although microplastics and their effects have been investigated, most of the current studies 
have been limited to historical districts and the northeastern portions of the river. Lagrangian 
modeling through the software Ichthyop was utilized in combination with water sampling to 
determine the abundance and hydrodynamics of microplastics in near surface waters of the 
Beaverdam Reservoir, a connection of the Potomac River. Samples were processed using 
sieves to remove size fractions over 5.00mm. Using ChesROMS, Ichthyop, and Ocean Data 
View a velocity field of a small portion of Chesapeake Bay was developed, and the 
transportation of particles was simulated. The data and results from this experiment are 
pending. The expected results of this experiment will demonstrate the effect of 
hydrodynamics on MP transport, outlining expected movements and patterns of MPs found in 
the Chesapeake Bay. 

Masura, J., Baker, J., Foster, G., & Arthur, C. (2015). Laboratory Methods for the Analysis of 
Microplastics in the Marine Environment: Recommendations for quantifying synthetic 
particles in waters and sediments (pp. 1-30, Tech.) (1022148053 785112309 C. Herring, Ed.). 
Silver Spring, Maryland: National Oceanic and Atmospheric Administration.

Sisson, M., Wang, H., Li, Y., Shen, J., Kuo, A., Gong, W., . . . Moore, K. (2010). Development 
of Hydrodynamic and Water Quality Models for the Lynnhaven River System (pp. 1-195, Rep. 
No. 408). Gloucester Point, Virginia: Virginia Institute of Marine Science Department of 
Physical Sciences.

Zayen, A., Sayadi, S., Chevalier, C., Boukthir, M., Ismail, S. B., & Tedetti, M. (2020). 
Microplastics in surface waters of the Gulf of Gabes, southern Mediterranean Sea: 
Distribution, composition and influence of hydrodynamics. Estuarine, Coastal and Shelf 
Science, 242, 106832. doi:10.1016/j.ecss.2020.106832
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The effect of Sucralose and Stevia on Daphnia Magna’s activity level.
 Caitlyn Polston, Amber Schull
Due to the fact that artificial sweetener has been detected in wastewater, around 300 ng/L, 
there has been speculation that the sweetener may affect living organisms in that water. As a 
result, we decided to test if the artificial sweetener, Splenda, could affect living Daphnia 
Magna. Including just testing artificial sweetener, we also decided to test natural sweetener, 
Stevia, on living Daphnia Magna. The goal was to figure out if Splenda and Stevia could 
affect Daphnia Magna’s activity level. Also, we wanted to see if Stevia, a natural sweetener,
would affect Daphnia Magna’s activity level less because it is considered natural. In the end, 
after collecting data and experimenting, we found out that all Daphnia Magna had died with 2 
grams of Splenda in the water by the second day. With 2 grams of Stevia in the water, only 
the adult Daphnia Magna died and the rest had a normal activity level that slowly decreased 
as the days went on. While experimenting we also had a constant, a sample of Daphnia 
without sweetener, and the Daphnia were not affected because there was no sweetener;
the adult Daphnia Magna and the young Daphnia Magna had a normal activity level without 
sweetener. 

Food Insight. (2019, April 25). Everything You Need to Know About Stevia Sweeteners. 
Retrieved December 07, 2020, from 
https://foodinsight.org/everything-you-need-to-know-about-stevia-sweeteners/

Lovern, S., Strickler, J., & Klaper, R. (2007, June 15). Behavioral and physiological changes 
in Daphnia magna when exposed to nanoparticle suspensions (titanium dioxide, nano-C60, 
and C60HxC70Hx). Retrieved November 30, 2020, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2556055/

Omran, A., Baker, R., &amp; Coughlin, C. (2013, September 30). Differential Bacteriostatic 
Effects of Sucralose on Various Species of Environmental Bacteria. Retrieved November 30, 
2020, from https://www.hindawi.com/journals/isrn/2013/415070/
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Creating an Adaptable, Streamlined Approach to Site-specific Weed Management
 David Taliaferro

There is massive inefficiency in the current strategy of herbicide application, which causes 
negative economic and environmental consequences. The common practice includes the 
uniform spraying of entire fields, affecting both weeds and desired crops. As a result, millions 
of dollars are lost annually, and the environmental effects of herbicide use are magnified 
(Maxwell, 2005). The creation of a streamlined approach to weed detection and weed 
management would mitigate these externalities and provide an economic boost to the 
agricultural industry.

The methodology necessary to achieve such a goal needs to be adaptable in nature. For this 
reason, an approach combining autonomous drones and machine learning was selected. The 
decided approach involves the usage of an unsupervised labeling process in order to prepare 
aerial photographs of crops for a semantic segmentation algorithm. This subsequent 
algorithm outputs a map of weed infestation locations, which can then be applied in pre-
existing agricultural software to instruct a vehicular sprayer on the locations in need of 
herbicide, effectively limiting chemical usage. 

Initial tests of a plant-specific CNN resulted in 90.4% accuracy. The analysis of the 
unsupervised labeling process, which needs to be qualitative due to the unsupervised 
qualifier, shows that the labeling process accurately marks weed infestations. 

The next steps lie in the application of the unsupervised labeling approach to the semantic 
segmentation algorithm in order to effectively utilize this entire process in the real-world.

Maxwell, B. D., & Luschei, E. C. (2005). Justification for site-specific weed management 
based on ecology and economics. Weed Science, 53(2), 221-227. doi:10.1614/ws-04-071r2

dos Santos Ferreira, Alessandro; Pistori, Hemerson; Matte Freitas, Daniel; Gonçalves da 
Silva, Gercina (2017), “Data for: Weed Detection in Soybean Crops Using ConvNets”, 
Mendeley Data, V2, doi: 10.17632/3fmjm7ncc6.2

Timmermann, C., Gerhards, R., & Kühbauch, W. (2003). Precision Agriculture, 4(3), 249-260. 
doi:10.1023/a:1024988022674
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Daphnia magna effect on oil polluted water runoff quality 
 Gonca Turkoglu
If water from the Loudoun County areas near development and construction sites contain oil 
pollutants then the Daphnia Magna will be able to filter the pollutants out. Oil pollutants are 
known to damage the water quality and destroy ecosystems, including the living organisms 
in them. Because of previously done research, it is safe to come up with this hypothesis due 
to the fact that oil can cause long-term damage to the ecosystem. This is because the crude 
oil can affect the pore spaces within the soil. This hypothesis can be tested with an 
experiment with the use of the small and translucent freshwater organism known as Daphnia 
magna. Daphnia can also be used as filtration to help rid water of pollutants. This organism 
can be used as a factor as to whether or not organisms can survive in the oil polluted water 
that is created due to the construction and development sites. I will be focusing on the effect 
of oil pollution on organisms and water runoff in the area I live in, which is Loudoun County 
but more specifically Ashburn, VA. There are many oil pollutants created by these 
developments in our community, therefore, I would like to see how these pollutants fit into 
the life of organisms and water runoff in our area. This experiment will allow for a better 
understanding to protect our environment since these pollutants could damage the water 
quality and ecosystem. By doing this experiment, there will be a better understanding of how 
to take better precautions of the oil pollutants that are being created through construction 
that is being done at developmental areas in Loudoun County. 

Al-Sulaimi, J., Viswanathan, M. N., & Székely, F. (1993). Effect of oil pollution on fresh 
groundwater
in Kuwait. Environmental Geology, 22(3), 246–256. https://doi.org/10.1007/bf00767410

Dieter Ebert. (2021). Introduction to Daphnia Biology. Nih.Gov; National Center for 
Biotechnology
Information (US). https://www.ncbi.nlm.nih.gov/books/NBK2042/

POTENTIAL POLLUTION SOURCES. (2020). Loudoun.Gov.
https://logis.loudoun.gov/Loudoun/metadata/pollsource.htm
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Blue Springs pond dye effects on muskgrass
 Zachary Swisher, Benjamin Vibas
Muskgrass is an invasive species of algae which falls under the algae category of Chara. 
Due to its rapid growth rate, musgrass has been proven to be a problem for many bodies of 
water such as lakes, ponds, creeks, etc. It is often found in shallow, well-lit, freshwater 
environments, but it has been seen living in deeper, clearer waters. However, it is questioned 
whether or not Muskgrass would be able to grow and spread while being exposed to certain 
mixtures. For example, if exposed to pond dye, specifically Blue Spring pond dye. The pond 
dye is believed to reduce growth rates due to the lack of light being exposed to the algaes. 
The goal of this experiment is to find at which concentration of the pond dye does it actually 
begin to be effective. With this in mind, the results will help determine a safe and effective 
way of removing an invasive species without damaging the local ecosystem. 

How to Control Muskgrass (Chara). (2020, December 02). Retrieved December 04, 2020, 
from
https://aquaplant.tamu.edu/management-options/muskgrass/

K;, I. (2019, July 25). Growth and the cell cycle in green algae dividing by multiple fission. 
Retrieved November 20, 2020, from https://pubmed.ncbi.nlm.nih.gov/31347103/

K;, Z. (2019, February 5). Effects of cyclin-dependent kinase activity on the coordination of 
growth and the cell cycle in green algae at different temperatures. Retrieved November
20, 2020, from https://pubmed.ncbi.nlm.nih.gov/30395238/
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Evaluating Effectiveness of Various Non-Thermal Plasma Reactor Designs for 
Treatment of PFASs Water Contamination; A Meta Analysis
 Sachi Watsen

Per- and poly fluoroalkyl substances (PFAS) are a large family of carbon-chain 
based organo-fluorine compounds. Due to their excellent properties of lowering the 
surface tension of water, perfluorinated surfactants have found wide commercial, 
industrial, and military applications. Manufacture, disposal, and use of formulations 
and products containing PFASs or PFOS precursors (e.g., aqueous film-forming 
foams in firefighting) have resulted in PFAS contamination of groundwater and 
drinking water supplies. The use of these anthropogenic pollutants have been 
severely limited, but concern still remains. In particular, the presence of 
perfluorooctanoic acid (PFOA) and perfluorooctanesulfonate (PFOS) is especially 
problematic due to their particularly high prevalence, toxicity in humans and wildlife, 
and resistance to transformation, which has prompted the U.S. EPA to issue health 
advisories for both compounds.

For this work, plasma-based water treatment (PWT) was evaluated for degrading 
PFOA, which served as the model PFAA. To date, multiple attempts have been 
made to utilize plasma to degrade PFASs; based on performance indicators, 
however, some reactor types are more efficient than others. The PWT reactors (and 
data) assessed in this study were from previous works conducted by various 
researchers and practitioners. Using PFOA removal efficiency  and deflorinization 
efficiency  as performance indicators, it is hoped that an optimal PWT reactor type 
will be discovered.

Sales, & Fridman. (2020, February 11). Blasting “Forever” Chemicals Out of the 
Water with a Blast of Cold Plasma. DrexelNOW.

Singh, R. K., Fernando, S., Baygi, S. F., Multari, N., Thagard, S. M., & Holsen, T. 
M. (2019). Breakdown Products from Perfluorinated Alkyl Substances (PFAS) 
Degradation in a Plasma-Based Water Treatment Process. Environmental Science 
& Technology, 53(5), 2731–2738. https://doi.org/10.1021/acs.est.8b07031

Singh, R. K., Multari, N., Nau-Hix, C., Anderson, R. H., Richardson, S. D., Holsen, 
T. M., & Mededovic Thagard, S. (2019). Rapid Removal of Poly- and Perfluorinated 
Compounds from Investigation-Derived Waste (IDW) in a Pilot-Scale Plasma 
Reactor. Environmental Science & Technology, 53(19), 11375–11382. https://
doi.org/10.1021/acs.est.9b02964
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The Effect of Microgreens on Soil Erosion
 Anna West
This experiment focuses on the effects of microgreens on soil erosion; more specifically 
analyzing how effective short-rooted microgreens are at preventing soil erosion. While soil 
erosion may seem harmless, there are many damaging effects that it can have on the 
environment. It is detrimental to farmers, because it makes the soil less fertile, which makes
it difficult to grow crops and resulting in a smaller annual crop yield. Additionally, the process 
of soil erosion can create multiple negative environmental impact; due to runoff and carbon 
emissions from the breaking down of soil. Researchers have already proven that deep 
rooted plants can significantly prevent soil erosion, however these deep rooted plants can be
hard to maintain and grow making it not an accessible option for some. This is why it was 
tested whether short-rooted microgreens, Amaranth in particular, are just as successful as 
deep rooted plants. 

Kervroëdan, L., Armand, R., Saunier, M., Ouvry, J., &amp; Faucon, M. (2018, May 09). Plant 
functional trait effects on
runoff to design herbaceous hedges for soil erosion control. Retrieved November 30, 2020, 
from
https://www.sciencedirect.com/science/article/abs/pii/S092585741830154X

Morgan, R. (2009). Soil erosion and conservation. Germany: John Wiley & Sons.

Ritter, J. Soil Erosion - Causes and Effects. (2018, December 18). Ministry of Agriculture, 
Food and Rural Affairs.
Retrieved November 30, 2020, from http://www.omafra.gov.on.ca/english/engineer/
facts/12-053.htm
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Microplastics in Loudoun Water
 Samantha Wootten
Microplastics are tiny bits of plastic variants under 5mm. They are often found 
polluting water sources. Samples were collected from creeks and streams 
throughout Loudoun County, Virginia. The data was collected by manually removing 
and separating microplastic particles from each sample. The data pinpointed the 
areas with higher amounts of microplastic water pollution 

Julia Talvitie, Anna Mikola, Arto Koistinen, Outi Setälä,
Solutions to microplastic pollution – Removal of microplastics from wastewater 
effluent with advanced wastewater treatment technologies, Water Research, Volume 
123, 2017, Pages 401-407, ISSN 0043-1354, https://doi.org/10.1016/
j.watres.2017.07.005.

P. Vermeiren, C. Muñoz, K. Ikejima,
Microplastic identification and quantification from organic rich sediments: A validated 
laboratory protocol, Environmental Pollution, Volume 262, 2020, 114298, ISSN 
0269-7491, https://doi.org/10.1016/j.envpol.2020.114298.

Baldwin, A.; Corsi, S.; Mason, S. Plastic Debris in 29 Great Lakes Tributaries: 
Relations
to Watershed Attributes and Hydrology Environmental Science & Technology.
2016 Sept. 14; 10.1021/acs.est.6b02917
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Vehicle to Autonomously Detect Speed Bumps
 Pranesh Ambokar, Pranav Masson

The purpose of this project is to mount an ultrasonic sensor on the lower front-end of a 
vehicle to detect speed bumps and debris, slow down, and raise the front end of the vehicle 
in order to clear the object and prevent any damage. To test this, an autonomous motorized 
toy vehicle will be outfitted with an ultrasonic sensor, and be tasked to detect model speed 
bumps at a height of 0.25 inches and perform the actions stated above.The expected value 
where the speed will be too high for the speed bump sensor to detect any objects is to be at 
around 1 meter per second, as the sensor is not accurate enough to provide a proper reading 
to the Arduino. Furthermore, the expected results are that the car responds to speed bumps 
and carries out the necessary actions within half of one second to properly protect the 
undercarriage and speed threshold set in place. Possible errors in this engineering project 
include a slick, dusty track (causing a loss of friction and wheelspin) which results in damage 
to the tires. To further research and apply this study to a real-world application, the creation 
of an apparatus designed for retrofitting in existing vehicles to alert drivers of oncoming 
speed bumps has been initiated. However, there is a need for a life-size vehicle and a closed 
course testing track to further experiment and refine the device.

Brady, D. (2020, July 07). Are Air Suspensions Worth It? Pros and Cons. Retrieved 
December 04, 2020, from https://www.motortrend.com/news/air-suspension-pros-cons/
C. (2019, January 01). Everything You Need to Know About Arduino Code. Retrieved 
December 04, 2020, from https://www.circuito.io/blog/arduino-code/

Jost, D. (2019, July 09). What is a proximity sensor? Retrieved December 04, 2020, from 
https://www.fierceelectronics.com/sensors/what-a-proximity-sensor
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Thrust Response to RPM in Drone Blades with and without Dimples
 Sudarshan Atmavilas, Vishnu Paranganat
The number of industries that utilize drones is on the rise, as is the emphasis on improving 
drone efficiency, especially in these times of automated delivery and packaging during the 
COVID-19 outbreak. Surface dimples improve the aerodynamic efficiency of airfoils by 
reducing drag, similarly to how golf balls with dimples travel farther. Previous research has 
largely focused on using dimples to improve the aerodynamic efficiency of elliptical airfoils, 
with some inconclusive research on turbine blades as well. Due to the lack of dimple research 
concerning drone blades and the increasing importance of drones, we varied the surface area 
density of dimples to determine the effect on the thrust of drone rotary blades. We used 
Ansys Fluent to run the computational fluid dynamics simulation. Inlet velocity, viscous 
model, gravity, and enclosure size were all kept constant. The thrust response to RPM was 
measured for different surface area densities of dimples on the drone blades. A Kruskal-
Wallis test was performed on the thrust values of different blades for different surface area 
densities. Future research hopes to further explore the effects of crosswinds on drone blades. 

K.K, A. K., R, N. V., Kumar, S. V., & Rajagopal, A. (2018). Analyzing the Effect of Dimples on
Wind Turbine Efficiency Using CFD. International Journal of Applied Engineering Research,
13(6), 4484-4489. doi:10.37622/ijaer/13.6.2018.4484-4489

Korukonda, S., & Nagnoori, S. (2015). Effect of Performance of an MAV/UAV with a Dimpled 
Wing Surface. National Conference on Advancements &amp; Futuristic Trends in Aerospace 
Engineering, 102-105. doi:10.13140/RG.2.1.3111.4089

Kutty, H. A., & Rajendran, P. (2017). 3D CFD Simulation and Experimental Validation of 
Small APC Slow Flyer Propeller Blade. Aerospace, 4(1). doi:10.3390/aerospace4010010
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Determining the Feasibility of a Cubesat ADR Mission
 Avik Banerjee
Years of space activity and missile tests have led to the accumulation of more than 1,000,000 
pieces of space debris that orbit the earth at speeds of 17,500 mph. This highspeed debris 
can damage expensive space infrastructure and inhibit future space travel. Current solutions 
to space debris, termed Active Debris Removal (ADR), are yet to be implemented and this 
study seeks to determine the feasibility of a comprehensive ADR Mission through the 
development of a physical 3D printed CubeSat model, simulated ADR Mechanisms, and 
selection of a potential mission orbit. The physical CubeSat model was developed using CAD 
and contains select subsystems interfacing with a Raspberry Pi. Python code was developed 
to collect telemetry data from several sensors connected to the Pi and upload it to a cloud 
platform. Next, a debris detection program was created by training a model on a compiled 
dataset of 365 images of space debris objects. The model was implemented on the Pi to 
detect the objects in live video. Testing of the final program is pending but the average 
expected confidence value for each detection is 95%. Beyond physical prototyping, robotic 
arm and tether-net ADR mechanisms were developed and simulated in Inventor. Dynamic 
motion and stress analysis of these systems is pending but is expected to uphold their 
feasibility for real-world implementation. Following simulation, considerations for the 
mission’s concept of operations led to the selection of a 500-600 km elliptical orbit with the 
point of deployment being the International Space Station. 

Botta, E. M., Miles, C., & Sharf, I. (2020). Simulation and tension control of a tether-actuated 
closing mechanism for net-based capture of space debris. Acta Astronautica. doi: 
10.1016/j.actaastro.2020.04.052

Forshaw, J., Aglietti, G., Navarathinam, N., Kadhem, H., Salmon, T., Pisseloup, A., . . . Steyn, 
W. (2016, June 16). RemoveDEBRIS: An in-orbit active debris removal demonstration
mission. Retrieved September 27, 2020, from
https://www.sciencedirect.com/science/article/pii/S009457651530117X

Lucken, R., Hubert, N., & Giolito, D. (2017, July). Systematic space debris collection using 
Cubesat constellation. In Proceedings of the 7th European Conference for Aeronautics and 
Aerospace Sciences (EUCASS), Milan, Italy (pp. 3-6). Retrieved September 27, 2020, from 
https://www.eucass.eu/doi/EUCASS2017-678.pdf 
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Sound Mitigation in Open Environments Using Active Noise Cancellation
 Pranshu Bhaumik, Hyun Roh

Today, people are surrounded by noise pollution, like, the AC, radiator, fridge, and ect. 
Mitigating these sounds can help with health and improve the quality of one's life. Using 
Active Noise Cancellation (ANC) through an open-source FxLMS algorithm, it is possible to 
create an inverse wave from the original noise and use that sound to cancel out the original 
noise in open environments.

By inputting a stable sound through the algorithm, an inverse wave is made, that is then 
played in the same direction as the original sound to produce a resultant sound, with an 
expected lower amplitude, through destructive interference. Playing a 400hz stable sound, 
starting at 54db, the inverse wave is created and added to the original wave within the 
program, a 50db resultant wave is produced, which is around a 7.4% decrease in sound. The 
data for the decrease in sound in an open environment is still pending, it's expected that in a 
"normal-sized" room, there will be a decrease in noise, but it will be worse than the already 
gathered results.

Sound can echo off walls, interact differently with different materials, and can be affected by 
other extraneous sources of noise. With this, the results may not reflect the true 
effectiveness of the procedure. With the development of AI, it may be asked how AI can be 
used in ANC algorithms to make them more effective. Today, ANC in open environments can 
be used for mitigating the sound from objects that output a stable sound.

Biagini, M., Borchi, F., Carfagni, M., Fibucchi, L., & Lapini, A. (2017, July 23). ACTIVE 
NOISE SYSTEMS FOR REDUCING OUTDOOR NOISE [Scholarly project]. In 
ICSV24_full_paper_ANC. Retrieved December 8, 2002, from
https://core.ac.uk/download/pdf/301574089.pdf


Heuchel, F., Caviedes, D., Agerkvist, F., & Brunskog, J. (2018, October 7). Sound field 
control for reduction of noise from outdoor concerts [Scholarly project]. In 189889659.pdf. 
Retrieved December 8, 2020, from
https://core.ac.uk/download/pdf/189889659.pdf


Borchi, F., Carfagni, M., Martelli, L., Turchi, A., & Argenti, F. (2016, July 29). Design and 
experimental tests of active control barriers for low-frequency stationary noise reduction in 
urban outdoor environment [Scholarly project]. In Design and Experimental Tests of Active 
Control Barriers for Low-frequency Stationary Noise Reduction in Urban
Outdoor Environment. Retrieved December 8, 2020, from
https://www.sciencedirect.com/science/article/abs/pii/S0003682X16302146
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The Effect of the Shape of Thigh Link on Distance (cm) Required to Pull
 Rishika Botlaguduru, Sritha Chelluri

Imagine learning how to walk again? For lower body prosthetic patients, this is reality. 
This project investigates the logistics of the inferior extremity in prosthetics. The 
independent variable is the thigh link design: smooth (control), large triangular, small 
triangular, and semi-spherical grooves. The dependent variable is the distance the thigh 
link can be pulled before breaking apart. The 3D printed thigh links were inserted into 
clay and connected to a force gauge with a metal rod. The lengths at which the thigh link 
disconnected were recorded. The means for the smooth, large triangular, small 
triangular, and the semi-spherical grooved thigh link are 23.98 cm, 15.93 cm, 20.91 cm, 
and 31.19 cm, respectively. The ANOVA analyzes the quantitative data of three or more 
variables. The original hypothesis stated that if the small triangular design is used as the 
thigh link, then the model must be pulled a greater distance compared to the other 
designs. This was not supported because the semi-spherical design withstood the 
greatest distance. The data was statistically significant because the p-value was less 
than 0.05. The surface area of the semi-spheres was significantly larger than that of the 
small triangular thigh link better holding onto clay mold. The independent variable and 
dependent variable are correlated due to the clear increase in distance pulled for the 
semi-spherical thigh link. Further research could explore the force each thigh link could 
withstand as well as the effect of the different designs on the surrounding skin.

Bernatchez, S. F., Mengistu, G. E., Ekholm, B. P., Sanghi, S., & Teiss, S. D. (2015). 
Reducing friction on skin at risk: The use of 3M Cavilon no sting barrier film. Advances in 
Wound Care. 4(12). 705-710. DOI: 10.1089/wound.2015.0628. 

Murray, D. (1989). Problems in Prosthetics. Retrieved October 14, 2020, from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2280242/pdf/canfamphys00156-0125.pd 

Selles, R. W., Bussmann, J. B. J., Wagenaar, R. C., & Stam, H. J. (1999). Effects of 
prosthetic mass and mass distribution on kinematics and energetics of prosthetic gait: A 
systematic review. Archives of Physical Medicine and Rehabilitation. 80(12). 1593–1599. 
https://doi.org/10.1016/s0003-9993(99)90336-2
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Fully Autonomous Underwater Vehicle to Aid in Inspection of Pipelines and Gathering 
Environmental Data
 Advait Amdekar, Shriharit Eda
Over the past decade, the world’s need for underwater offshore pipelines has grown at an 
exponential rate; the industry went from a worth of 11.5 billion USD in 2018 to a projected 16 
billion USD in the year, 2023 (Markets, 2017). However, the maintenance of these pipelines 
presents feasibility and health-related issues for commercial divers due to the relenting 
circumstances that come with underwater inspection. Therefore, the goal of this project was 
to replace that human labour with automation by designing and constructing an autonomous 
underwater vehicle (AUV). Equipped with Arduino-compatible sensors and a Raspberry Pi 
camera module, this vehicle is able to conduct survey missions for up to 20 minutes, and 
collect environmental data that will allow users to record and analyze variables that 
correspond to the quality of the pipelines. This project consists of three major aspects: 
internal components, chassis, and the autonomy. The components communicate to the 
brushless motor and rudder via an ultrasonic sensor and accelerometer in order to get an 
overhead view of the pipeline. Images are then taken by the camera and stored to be 
analyzed onshore. The chassis of the vehicle was finalized by creating prototypes of different 
materials such as cardboard, PVC, ABS plastic, etc. In terms of findings, data collection is 
still pending as an entire system, however, individual data variables such as pressure, 
distance, pH, and depth were recorded. Ultimately, it is expected to run tests in a timely 
manner, and record consistent, accurate results to be further analyzed. 

Gonzalez, L. (2004). DESIGN, MODELLING AND CONTROL OF AN AUTONOMOUS 
UNDERWATER VEHICLE. Retrieved September 17, 2020, from 
https://robotics.ee.uwa.edu.au/theses/2004-AUV-Gonzalez.pdf

Johannsson, H., Kaess, M., & Englot, B. (2010, October). Imaging sonar-aided navigation for 
autonomous underwater harbor surveillance. Retrieved October 9, 2020, from 
https://dspace.mit.edu/bitstream/handle/1721.1/78636/Hover_Imaging%20sonar-aided.pdf?
sequence=1&isAllowed=y

Khan, A., Ali, S., Malik, A., & Meriaudeau, F. (2016, May 26). Visual feedback–based heading 
control of autonomous underwater vehicle for pipeline corrosion inspection. Retrieved 
October 9, 2020, from https://journals.sagepub.com/doi/pdf/10.1177/1729881416658171
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Creating and Testing Efficacy of a New Design of a Highway Wind Turbine
 Andrija Eremic
The purpose of this project was to test the feasibility of a wind turbine system that can be 
used on highways to capture wind energy from passing cars. By doing so, the intention was 
to enhance the green energy technology field further. The hypothesis was to create a multi-
wind turbine system that can make 500 MWh in a year. To create the model, a rough sketch 
was done using blade designs researched to figure out the best one for the project. Finally, a 
model was produced to test the efficiency and efficacy of placing wind turbine systems on 
highways. Using Solidworks flow simulation it was found that the model and idea were 
effective in capturing wind energy. Currently, the project is looking promising, with a test of 
two out of the three wind turbines being able to produce around 200MWh each. At a 
researched 5m/s yearly speed of wind. The project is looking into a tri wind turbine design 
with two vertical axis turbines on the sides and a longer but narrower third horizontal axis 
turbine on the top of the system of maximizing power. This will be created by making the two 
vertical axis turbines support the horizontal axis turbines through a shaft that connects 
through the vertical axis turbine to the vertical axis turbine supports. 

Calderone, L. (2019). Traffic Powered Wind Turbines. Retrieved 2020, from 
https://www.altenergymag.com/article/2019/05/top-article-from-2019-traffic-powered-wind-
turbines/31030 

Champagnie, B., Altenor, G., & Simonis, A. (2013). Highway Wind Turbines (Master's thesis, 
Florida International University, 2013) (pp. 1-17). Miami: Florida International University. 
https://mme.fiu.edu/wp-content/uploads/2013/04/T2_FreeEnergy.pdf

Lapointe, C., & Gopalan, H. (2016). Numerical Investigation of Mini Wind Turbines Near 
Highways. Journal of Solar Energy Engineering, 138(2), 1-4. doi:10.1115/1.4032428
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An Investigation of the Audio Signature of Trailing to Leading Edge Serrations on a 
Dual Blade Propeller for Small UAV Applications
 Siddharth Lakkoju
Drones are unmanned arial vehicles used in a variety of fields and purposes. However, a 
recent NASA study found participants find UAV noise more annoying than cars and trucks 
(Christian & Cabell, 2017). This inconvenience associated with drones has resulted in several 
drone bans over communities, stadiums, and parks. A recent study found biomimetic 
propellers with leading edge serrations, modeled off of owl wings, reduced propeller induced 
noise by an average of 2.43 dB (Yuliang, Feng, & Shiyuan). However the presence of leading 
edge serrations resulted in overall UAV instability. Another research study found trailing edge 
serrations lower propeller induced noise to a lesser extent while not affecting UAV stability. In 
this experiment, the effect of leading to trailing edge serrations are observed on audio 
production in order to minimize propeller induced sound while maintaining stability. 

Li, Y., Yang, Y., Liu, Y., Wang, Y., Huang, B., & Li, W. (2018, November). Aerodynamic and 
Aeroacoustic Analyses of a UAV Propeller with Trailing Edge Serrations. In Proceedings of 
ACOUSTICS (Vol. 7, No. 9).

Huang, X. (2019). A theoretical study of serrated leading edges in aerofoil and vortical gust 
interaction noise. Advances in Aerodynamics, 1(1), 1-13.

Wei, Y., Xu, F., Bian, S., & Kong, D. (2020). Noise reduction of uav using biomimetic 
propellers with varied morphologies leading-edge serration. Journal of Bionic Engineering, 17
(4), 767-779.
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Combining Polar Units with Adjustable Pin Locations to Create Expandable Natural 
Disaster Shelters
 Vicky Le
Each year 14 million people become homeless or dislocated due to natural disasters, and 
current temporary shelters, such as tents, come in predetermined sizes unable to 
accommodate more people upon demand and lack durability for harsh weather conditions. In 
this study a deployable scissor structure was created by combining polar scissor units with an 
adjustable pin location, so the structure can be expanded to larger sizes without the need of 
additional materials. Previously, deployable scissor structures have been used in a variety of 
space-saving applications including portable buildings, quick-shelters, and bridges due to 
their portability, ease of set-up, and durability. Recently, advancements in the field focus on 
enhancing deployability, minimizing structure deformation, and increasing joint flexibility. This 
study focuses on advancing the adaptability of scissor structure by utilizing multiple offset 
lockable pin locations along prefabricated bars to create structures of different dimensions 
without having to change the dimension of the scissor unit. To accomplish this Rhino 6, a 
computer-aided design application, was used to create a model of a 16-scissor unit chain with 
1-foot-long bars to determine pin combinations for each of the scissor units. This investigation
led to discoveries that smaller offset values maximized internal space. Two prototype
structures were created with pin combinations of 0.5:0.53 and 0.5:0.63, pin locations in
proportion to bar length. These have been constructed to show variation in height and width
and offer significant adaptability to meet demands of different sized structures using the
scissor unit design of this study.

Babaei et al. (2009, September 2). Geometric and Structural Design of Foldable Structures. 
Retrieved May 21, 2020, from 
http://fab.cba.mit.edu/classes/863.10/people/Masoud.Akbarzadeh/PDF/IASS_2009_MehdiBa
baei.pdf

Dolores, M. (2019, April). Transformable Geometries of Architecture between the Years of 
1950 and 2015. Retrieved October 09, 2020, from 
https://www.researchgate.net/publication/335380218_Transformable_Geometries_of_Archite
cture_between_the_Years_of_1950_and_2015

Maden, F., Korkmaz, K., & Akgün, Y. (2011). A review of planar scissor structural 
mechanisms: geometric principles and design methods. Architectural Science Review, 54(3), 
246–257. doi: 10.1080/00038628.2011.590054 
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A Self-Replicating 3D Printer
 Brian Minnick

The self-replicating machine will revolutionize human industry. The goal of this project is to 
create the first fully 3D printed 3D printer, the first proof-of-concept of an autonomous self-
replicating machine. Previous attempts to do this have only printed 73% of the machine and 
required laborious assembly which makes self-replication difficult. In this project, a print-in-
place printer that does not require assembly has been built and 100% of components have 
been printed by solving the four critical problems outlined below.

A novel method was created to print low resistivity electronic parts (problem 1). This material 
is 98.3% less resistive than the best commercial conductive 3D printing filament and 99.7% to 
50% less resistive than high-performance experimental materials while being easier to 
produce allowing a functional brushed DC motor to be printed for the first time.

To control the 3D printed motors without non-3D-printable microprocessors, a 3D printed 
motor controller was designed and built (problem 2). The device, whose function was 
optimized by a custom genetic algorithm, can control the speed and direction of each motor 
by reading a data strip (problem 3), generated by a custom Python program, which encodes a 
digital model in a language unique to the printer.

The kinematic components of the printer have been designed such that no assembly is 
required after printing. The fully 3D printed hotend, printed from the polymer PEEK, can be 
annealed after printing which may allow it to print itself (problem 4).

All components have been integrated into a functional proof of concept.

Freitas, R., & Merkle, R. (2004). Kinematic Self-Replicating Machines. Landes Bioscience. 
http://www.molecularassembler.com/KSRM/3.3.htm

Jones, R., Haufe, P., Sells, E., Iravani, P., Olliver, V., Palmer, C., & Bowyer, A. (2011). 
RepRap-the replicating rapid prototyper. Robotica, 29, 177–191. 
https://doi.org/10.1017/S026357471000069X

Metzger, P. T., Muscatello, A., Mueller, R. P., & Mantovani, J. (2013). Affordable, Rapid 
Bootstrapping of the Space Industry and Solar System Civilization. Journal of Aerospace 
Engineering, 26(1), 18–29. https://doi.org/10.1061/(asce)as.1943-5525.0000236
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Designing a fluid flow structure for a liquid-propellant rocket engine system based 
on computational fluid dynamic modeling of cerebrospinal fluid dynamics of the 
brain.
 Akshita Panigrahi
Liquid rocket engines are commonly used to place humans and satellites in orbit due to their 
capability to withstand higher pressures and temperatures. However, loss of liquid engine 
thrust is the most common cause of mission failure with approximately 30% of launch failure 
attributed to liquid propulsion malfunction. A liquid-propellant system, consisting of a 
combustion chamber and nozzle, must be designed that is less prone to thrust loss to ensure 
safer rocket launch and expand the scope of space exploration. Cerebrospinal fluid (CSF) is 
a protective clear fluid that fills the brain and serves as a shock absorber to reduce effective 
weight and prevent mechanical injury. CSF undergoes pulsatile flow, a rhythmic propagation 
synchronized with the heartbeat, that generates and conserves more energy from fluid flow. 
Thus, this study aims to implement such CSF-pulsatile flow in a liquid rocket model to 
minimize thrust loss. A cylindrical combustion chamber and bell-nozzle were designed in 
CAD through a mass optimization process. Based on standard published CSF constants, 
such as density and pressure, a pulsatile fluid mesh was created in ANSYS Fluent, a 
Computational Fluid Dynamics software. The mesh was implemented inside the engine fluid 
system, and mass flow rate, density, velocity, area, and liquid pressure were modeled to 
calculate rocket thrust. Preliminary results indicate that the engine will produce 50% more 
thrust in its CSF-pulsatile implementation, compared to its thrust production in standard 
laminar flow. More testing must be conducted to verify the conditions under which this finding 
holds true. 

Kulhanek, S. (2012, June 6). Design, Analysis, and Simulation of Rocket Propulsion System. 
Retrieved October 11, 2020, from 
https://kuscholarworks.ku.edu/bitstream/handle/1808/10198/Kulhanek_ku_0099M_12237_D
ATA_1.pdf;jsessionid=FFF1B296DA632331EA8F67CE9178A17A?sequence=1

Maskeen, M., Mehmood, O. U., & Zeeshan, A. (2017, December 22). Hydromagnetic 
solid–liquid pulsatile flow through concentric cylinders in a porous medium. Retrieved 
September 20, 2020, from 
https://www.researchgate.net/publication/322006125_Hydromagnetic_solid-
liquid_pulsatile_flow_through_concentric_cylinders_in_a_porous_medium

Thomas, J. H. (2019, October 23). Fluid dynamics of cerebrospinal fluid flow in perivascular 
spaces. Journal of The Royal Society Interface, (0), 0. https://doi.org/10.1098/rsif.2019.0572
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The effect of Spark Plugs on Internal Combustion Engines 
 Zain Qadri
The effect of Spark Plugs on Internal Combustion Engines 

This experiment tests the effect of spark plug material on older 90’s Honda cars mpgs 
(miles per gallon), specifically between iridium rather than oem (original equipment 
manufacturer) copper spark plugs. The spark plugs are an integral part of the internal 
combustion engine, they ignite and continuously ignite the air/fuel mixture to create power. 
The spark plug creates an arc of electricity across two leads/electrodes that make a flame to 
ignite the mixture. The more a spark plug can ignite, the faster and more efficiently a car can 
burn the fuel mixture, and perhaps could result in lower mpgs. However, certain materials 
can have different amounts of properties and amounts of electrodes. Copper/platinum were 
common materials used in cars 20 years or older, and iridium is used in spark plugs more 
commonly now. Spark plugs made out of iridium can last longer with their high melting point 
and strength. And, iridium spark plugs can feature a fine wire center electrode to spark more. 
Iridium is better in certain aspects, but iridium can’t conduct electricity as well as copper, 
some cars don’t need a high melting point, and certain cars may not benefit from the added 
electrode(s). Switching out between copper and iridium spark plugs within the engine head 
will allow a comparison. To observe the efficacy of iridium and copper, a 90’s Honda car was 
tested on. There were 15 trials with 3 different copper spark plug sets, and 15 trials with 3 
different iridium spark plugs sets. Each trial had a travel distance of 3 miles. Totaling, in a 
collective, 90 miles for the experiment, which is enough to have an impact on the engine and 
spark plugs. After all testing was conducted a mpg average was observed, between iridium 
and copper spark plugs.  

Breuser, E. (2014). Spark plugs. In Gasoline Engine Management (Vol. 1, Ser. 2, pp. 178-
211).  
Karlsruhe, Germany: Springer Fachmedien Wiesbaden. 

Özçelik, Z., &amp; Gültekin, (2019). International Journal of Energy Applications and  
Technologies. Effect of Iridium Spark Plug Gap on Emission, Noise, Vibration of an  Internal 
Combustion Engine, 6(2), 44-48. 
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The Effect of CBD on Sleep
 Ezza Saghir
This study is about the effectiveness of cannabidiol on sleep. Cannabidiol is a chemical 
compound derived from the Cannabis sativa plant, also known as hemp or mairjuana. After 
researching many things that cannabidiol has been able to help, seizure disorders like 
Lennox-Gastaut syndrome and Dravet syndrome, anxiety disorders, muscle spasticity related 
to multiple sclerosis, and pain, I started to wonder if cannabidiol can help someone fall 
asleep faster, and have a better sleep. The results that I have aimed to find with this project 
is testing the effectiveness of cannabidiol on sleep on fruit flies because they have one of the 
most similar circadian rhythms to humans, to be able to get this tested on humans. It is 
proven that marijuana has helped reduce the time it takes to fall asleep. Because mairjuana 
is proven to get you high, many people don’t feel comfortable taking it. But if derived from the 
same plant, can cannabidiol also shorten time it takes to fall asleep? This experiment should 
bring answers to this question and enlighten the world on the many great effects of 
cannabidiol. 

Berger, K., & SingleCare, T. (2020, April 20). The 2020 CBD Survey. Retrieved December 
05, 2020, from https://www.singlecare.com/blog/cbd-survey/

Cannabidiol significantly reduces seizures in patients with severe form of epilepsy. (2018, 
May 16). Retrieved December 05, 2020, from 
https://www.sciencedaily.com/releases/2018/05/180516172255.htm

Commissioner, O. (n.d.). What to Know About Products Containing Cannabis and CBD. 
Retrieved December 06, 2020, from
https://www.fda.gov/consumers/consumer-updates/what-you-need-know-and-what-were-
working-find-out-about-products-containing-cannabis-or-cannabis
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Investigating Applications of Wind Energy in Populated Areas
 Rishi Saranu
The rising concerns over global warming, environmental pollution, and energy security have 
increased interest in developing renewable and environmentally friendly energy sources 
such as wind, solar, hydropower, geothermal, hydrogen, and biomass as the replacements 
for fossil fuels. Wind energy source is an inexhaustible and free energy source, it is available 
and plentiful in most regions of the earth; therefore, more extensive use of wind power would 
help reduce the demand for the diminishing world’s limited reserve of petroleum. The goal of 
this study is to ultimately prove wind energy sources are plentiful and applicable in 
comparison with current fossil fuels. The study will present work to demonstrate a proof-of-
concept optimization and methodology aiming to maximize energy output with the 
construction of a model turbine. 

Smith, R. (2007, June 4). Vertical-Axis Wind Turbines. Retrieved from
https://www.symscape.com/blog/vertical_axis_wind_turbine

Saha, U. K., S. Thotla, and D. Maity. "Optimum design configuration of Savonius rotor 
through wind tunnel
experiments." Journal of Wind Engineering and Industrial Aerodynamics 96.8 (2008): 
1359-1375.

Jureczko, M. E. Z. Y. K., M. Pawlak, and A. Mężyk. "Optimisation of wind turbine blades." 
Journal of
Materials Processing Technology 167.2 (2005): 463-471
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The Mixing of Impinging Jets at Different Angles
 Eric Schreiber

Impinging jets have been studied frequently because the mixing and atomization 
they provide are useful in bi-propellent rocket engines. This experiment specifically 
will investigate un-like double injectors, where a fuel and oxidizer jet intersect and 
create small droplets in the correct fuel-oxidizer ratio in order to combust. Improving 
the overall efficiency of these un-like bi-propellant thrusters is achievable through a 
more precise mixing of the two liquids. A 1957 study by The National Advisory 
Committee for Aeronautics, the precursor to NASA, found that an angle of 
approximately 60 degrees resulted in the best atomization for almost every jet 
velocity they tested but did not comment on mixing. Other studies have focused on 
the shape of the spray and noted lower impingement angles result in more 
propellant downstream which is beneficial for combustion. 

In this experiment, precise impingement angles were created by modeling and 3D 
printing Nozzle Blocks for each different angle. Water pumps were then used to 
deliver a steady stream of both clear and red-colored water into the Nozzle Block 
where the two jets would then collide. A slow-motion video was then captured 
against a white background and exported into an image processing program called 
ImageJ. In this program, each different spray was analyzed for position versus 
intensity of red, and then the results could be compared to that of other angles. No 
results are available yet as more data needs to be collected and analyzed. 

Bremond, N., & Villermaux, E. (2006). Atomization by jet impact. Journal of Fluid 
Mechanics, 549, 273. doi:10.1017/s0022112005007962

Heidmann, M. F., Priem, R. J., & Humphrey, J. C. (1957). A Study of Sprays 
Formed by Two Impinging Jets. Technical Note 3835.

Wei, Q., & Liang, G. (2017). Coupled Lagrangian impingement spray model for 
doublet impinging injectors under liquid rocket engine operating conditions. Chinese 
Journal of Aeronautics, 30(4), 1391-1406. doi:10.1016/j.cja.2017.06.011
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Polymer degradation and its effects on the environment
 Ananya Ananda
This project in its present form is the result of comparison of the degradation rates of plastic 
polymers versus biodegradable polymers in marine environments. The fundamental idea was 
to determine what type of polymer would degrade at a faster rate than exposed to water, as 
many plastics, particularly single use, end up in the ocean.

Degradation rates of the polyethylene terephthalate (PET) plastic polymer and the polylactic 
acid (PLA) biodegradable polymer were determined by past experiments that investigated the 
effect of hydrolytic conditions on the degradation rates of each respective polymer. The PLA 
polymer was found to have a higher rate of degradation than the plastic polymer which 
supports the use of PLA polymer as a replacement for single-use plastics since its chemical 
structure reacts more with the hydrolytic conditions.

The comparison of polymers resulted in finding the degradation rate of PLA polymer to be 
greater than that of the PET plastic. The faster degradation rate, along with fewer negative 
environmental effects demonstrates that PLA polymer being exposed to the ocean or other 
marine environments would less harmful to the environment. 

https://onlinelibrary.wiley.com/doi/abs/10.1002/app.24142

http://www.sciencedirect.com/science/article/pii/S0014305720315883
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Potential Alternatives to Commonly Used Fiberglass and Spray Polyurethane Foam 
Insulators
 Hassan Azam
Modern insulators have proven to be a need and beneficial for mankind in many ways, but at 
the same time, these insulators are dangerous. Common insulators such as fiberglass and 
spray polyurethane foam have been associated with harmful effects to human health as well 
as the environment. A new approach to this issue would be advantageous and materials like 
natural loofah (Luffa cylindrica) and fish leather show promising characteristics. Therefore, 
the purpose of this research was to test natural loofah, fish leather, and a composite material 
made up of both for insulation. It was expected that the composite material would prove to 
have superior insulation capabilities than just natural loofah and fish leather; however, it still 
would not surpass the heat-resistant abilities of fiberglass and spray polyurethane foam 
insulators. While the composite material, having the heat resistant characteristics of both 
loofah and fish leather, could prove to be a better insulator than the other proposed 
materials, it was believed that the advanced manufacturing process and the chemical 
composition of the common insulators would play a role in their insulation capabilities. To find 
and compare the insulation capabilities of all the materials, the R-values (value used to 
measure for insulation abilities) of these materials were determined using their thermal 
conductivity. The expected outcome of the experiment is that the proposed materials would 
have R-values high enough to be considered insulators, which can be used for home 
insulation. This way, consumers will have more options in the insulator market. 

Chen, Y., Su, N., Zhang, K., Zhu, S., Zhao, L., Fang, F., Ren, L., & Guo, Y. (2017). In-Depth 
Analysis of the Structure and Properties of Two Varieties of Natural Luffa Sponge Fibers. 
Materials (Basel, Switzerland), 10(5), 479. https://doi.org/10.3390/ma10050479 

Milton, D., Walters, M., Hammond, K., & Evans, J. (1996). Worker Exposure to Endotoxin, 
Phenolic Compounds, and Formaldehyde in a Fiberglass Insulation Manufacturing Plant. 
American Industrial Hygiene Association Journal, 57(10), 889–896. 
https://doi.org/10.1080/15428119691014396 

Prakash, A.J., Giriprasath, R., Nishad, F.N., Sivagnanam, U.T., & Raghava, R.J. (2017). Fish 
Skin and Exotic Leathers. Journal of The American Leather Chemists Association, 112, 36-
43.
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Turning Recycled Paper Into Durable Construct
 Nitya-Sreehitha Chakravartula, Elise Little
In today’s world, sustainability in many areas has become increasingly 
important, especially in the materials industry. Materials like paper are often 
used once and then thrown away resulting in unnecessary waste. This project 
evaluated waste paper’s ability to be repurposed into packaging. To combat 
part of this issue, paper can be recycled, blended, and coated in soy wax. 
This creates a strong paper product that can be used in areas such as 
packaging. As the amount of paper being added for each trial increased, a 
cardboard-like structure was formed, which was the ideal paper to be utilized 
for packaging. 

Babb, B. (n.d.). U.S. Soy: Sustainability and Soy & Trade. Retrieved 
September 24, 2020, from USSoy.org website: 
https://pdfs.semanticscholar.org/92d0/81a3242d362b0722bd6d685faebe014
91dc3.pdf?_ga=2.142256944.304932311.1600437365-
1619997641.1600350871

Balea, A., Sanchez-Salvador, J. L., Monte, M. C., Merayo, N., Negro, C., & 
Blanco, A. (2019). In Situ Production and Application of Cellulose Nanofibers 
to Improve Recycled Paper Production. Molecules, 24(9), 1800. 
https://doi.org/10.3390/molecules24091800 

 Mohanty, A. K., Vivekanandhan, S., Pin, J.-M., & Misra, M. (2018). 
Composites from renewable and sustainable resources: Challenges and 
innovations. Science, 362(6414), 536–542. 
https://doi.org/10.1126/science.aat9072 
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Pallette Knife vs. Synthetic Brush
 Katerina Chebotaryova
Acrylic paint is a modern, synthetic art media that is made from water-based polymer 
emulsions. As it's seen more and more often in works of art, it’s imperative to research their 
stability to promote safe sharing and preservation of acrylic art. To determine whether the 
method of applying paint straight from the tube affects the sturdiness of the paint layer(s) in 
low temperatures, nearly identical color swatches were created: 3 that consisted of a single, 
thick layer spread with a palette knife, and 3 that consisted of four thin layers applied with a 
synthetic brush and an hour drying time in between. This was done on unwrapped canvas, 
rolled, secured, and placed into a refrigerator at 3 degrees Celsius. After three hours, the 
canvas piece was removed and extensively flexed and bent. No signs of cracking appeared in 
any of the swatches. After completely drying, it appears that the physical method to create 
color swatches of the same shade and chemical composition have the same properties.

J.D. Erlebacher, M.F. Mecklenburg. (1992). THE MECHANICAL BEHAVIOR OF ARTISTS' 
ACRYLIC PAINTS WITH CHANGING TEMPERATURE AND RELATIVE HUMIDITY. 
https://repository.si.edu/bitstream/handle/10088/10303/mci_13143.pdf?
sequence=1&isAllowed=y#:~:text=At%20temperatures%20below%205%C2%B0,deforming
%20nearly%20linearly%20until%20failure

Jablonski, E., Learner, T., Hayes J., and Golden, M. (2016). The Conservation of Acrylic 
Emulsion Paintings: A Literature Review. Research Gate. Retrieved from 
https://www.researchgate.net/publication/260400209_The_Conservation_of_Acrylic_Emulsio
n_Paintings_A_Literature_Review.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

https://repository.si.edu/bitstream/handle/10088/10303/mci_13143.pdf?sequence=1&isAllowed=y#:~:text=At%20temperatures%20below%205%C2%B0,deforming%20nearly%20linearly%20until%20failure
https://repository.si.edu/bitstream/handle/10088/10303/mci_13143.pdf?sequence=1&isAllowed=y#:~:text=At%20temperatures%20below%205%C2%B0,deforming%20nearly%20linearly%20until%20failure
https://repository.si.edu/bitstream/handle/10088/10303/mci_13143.pdf?sequence=1&isAllowed=y#:~:text=At%20temperatures%20below%205%C2%B0,deforming%20nearly%20linearly%20until%20failure
https://www.researchgate.net/publication/260400209_The_Conservation_of_Acrylic_Emulsion_Paintings_A_Literature_Review
https://www.researchgate.net/publication/260400209_The_Conservation_of_Acrylic_Emulsion_Paintings_A_Literature_Review


1405X12
Materials Science

1400

LCPS RSEF OFFICIAL ABSTRACT - 2021
Biodegradability of different brands of biodegradable plastic bags 
 Vinay Goli

Plastic bags are one of the leading pollutants of the environment in the entire world. To 
combat plastic pollution, companies started to produce bags that could be decomposed given 
enough time; they are called biodegradable bags. Biodegradable bags decompose through 
the means of weathering. The approximate amount of time it takes a biodegradable bag to 
decompose is around three to six months. There have been many research studies showing 
that biodegradable bags go well beyond the three-six month lifespan remaining in the 
environment up to three years and harming the environment. Many companies that produce 
biodegradable bags claim that they are “100% degradable” and that they can be 
‘composted’. That raises some questions like “Why are the bags not decomposing like the 
companies said?” This experiment will test the claims of various grocery store brands of 
whether their specific biodegradable bag is biodegradable. These brands include local stores 
such as Whole Foods, Harris Teeter, Giant, and Traders Joe’s, as well as a pet retailer 
Petco. To do this we are going to simulate different types of weathering such as biological 
and mechanical by stepping on the bags to see if they break down and putting them in the 
soil while inclined to freezing and burning temperatures. The experiment will be measured on 
a self-designed scale based on how much damage the bag has taken. The scale will be 
measured from 1-5; 1 being the bag has taken little to no damage and 5 being that the bag is 
severely damaged with rips, holes, and the original structure not representing a bag. The 
expected results of this experiment will find that the control bag, a bag made by a company 
that specializes in making biodegradable bags, will have the best degradability. 

Katz, B. (2019, May 01). Do 'biodegradable' plastic bags actually degrade? Retrieved 
February 22, 2021, from https://www.smithsonianmag.com/smart-news/do-biodegradable-
plastic-bags-actually-biod egrade-180972074/ 

Ren, X. (2002, March 12). Biodegradable plastics: A solution or a challenge? Retrieved 
February 22, 2021, from 
https://www.sciencedirect.com/science/article/abs/pii/S0959652602000203 

Vaverková, M., Toman, F., Adamcová, D., & Kotovicová, J. (2012, January 01). Study of the 
biodegradability of degradable/biodegradable plastic material in a controlled composting 
environment. Retrieved February 22, 2021, from 
https://content.sciendo.com/configurable/contentpage/journals$002feces$002f19$002f3$00 
2farticle-p347.xm
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Researching the Compounds in Cicada Exuviae and Wings in Order to Determine the 
Possibility of Creating a Natural and More Efficient Waterproofing Substance
 Kathryn Hanson
Waterproofing sprays have been shown to contain chemicals that can be harmful to both 
people, and the environment, -indicating a need for safer waterproofing substances. Some 
species of cicadas have super hydrophobic wings, due to nanopillars and the waxy chemicals 
on their wings. The importance of this wax in a cicada’s ability to repel water is unknown, and 
cicada exuviae do not have nanopillars but are hypothesized to be coated in similar waxy 
substances. If cicada exuviae repel water to a significantly similar degree as the wings, then 
they could be coated in similar compounds, suggesting that the waxy coating alone would be 
effective as a water repellant. For this project, an exuviae’s ability to repel water was 
represented by the contact angle of water on the surface. The experiment was conducted on 
a leveled surface, and results were photographed. The mesonotum of the 168 collected 
exuviae were removed, secured on a platform, then a micropipette was used to drop water 
onto the shells. The droplets were photographed, and a digital angle measuring tool was 
used to record the contact angles. The results showed an average contact angle of 67.83°, 
which is not considered hydrophobic, but hydrophilic. This is a significant difference from the 
contact angles of most cicada wings, which are known to be well above 90°. Further research 
could be done on different species of cicada exuviae to evaluate the possibility that some 
cicada exuviae might be more or less hydrophobic than others. 

Jessica Román-Kustas, Jacob B. Hoffman, David Alonso, Julian H. Reed, Andrew E. 
Gonsalves, Junho Oh, Sungmin Hong, Kyoo D. Jo, Catherine E. Dana, Marianne Alleyne, 
Nenad Miljkovic, Donald M. Cropek. (2020). Analysis of cicada wing surface constituents by 
comprehensive multidimensional gas chromatography for species differentiation. 
Microchemical Journal, Volume 158, 2020, 105089, ISSN 0026-265X, 
https://doi.org/10.1016/j.microc.2020.105089.

Mingxia Sun, Gregory S. Watson, Yongmei Zheng, Jolanta A. Watson, Aiping Liang. (2009). 
Wetting properties on nanostructured surfaces of cicada wings. Journal of Experimental 
Biology. https://jeb.biologists.org/content/212/19/3148

Román‐Kustas, J., Hoffman, J. B., Reed, J. H., Gonsalves, A. E., Oh, J., Li, L., Hong, S., Jo, 
K. D., Dana, C. E., Miljkovic, N., Cropek, D. M., Alleyne, M. Molecular and Topographical 
Organization: Influence on Cicada Wing Wettability and Bactericidal Properties. Adv. Mater. 
Interfaces 020, 7, 2000112. https://onlinelibrary.wiley.com/doi/10.1002/admi.202000112 
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The Evaluation of Equestrian Vaulting Pads and Shock Absorption
 Catherine Klinkam

Equestrian vaulting is a sport that combines dancing and gymnastics atop a moving 
horse. In order to protect our equine partners a pad is used on their back to absorb 
shock exerted from the vaulter(s). In the Fédération Equestre Internationale (FEI) 
rule book a pad “must be made out of a materials which conforms itself to the 
Horse's back and reduces the impact of external forces (by the Vaulters)”. This 
leaves a large amount of allowable composition materials. It is essential to the 
horse’s comfort and the vaulter’s performance that a pad exhibits superior shock 
absorption. Historically, felt has been the most common material, even world 
champion vaulter Kristina Boe endorses an all felt pad (Felt Pro Pad) saying it is the 
“best pad ever”. The lack of testing and direction from the organization created the 
need for an evaluation of the common equestrian vaulting pad brands to determine 
the superior pad. Testing was conducted with a weight dropped from a universal 
height among all trials onto a pad which rests on a force plate measuring Newtons of 
force. The Newtons recorded from the force plate were averaged across 21 trials 
and compared to the control (no pad present). The testing concluded that the top 
three performing pads are constructed of pure felt whereas the bottom three are a 
mixture of felt and composite materials demonstrating that felt is the superior 
material used to construct equestrian vaulting pads.

Boe, K. (n.d.). Kristina Boe [Web log interview]. Retrieved from 
www.vaultingworld.com/kristina-boe/

F. (2021). Rules for Vaulting Events [PDF]. Lausanne: Fédération Equestre 
Internationale.
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The Effect of Face Mask Material on Blood Oxygen Levels During Exercise
 Marissa Martin
During the COVID-19 pandemic, face masks have become the new normal, with most 
businesses and institutions requiring them for service. However, the very definition of 
“normal” has been altered, with many people’s way of life being significantly changed. One of 
such lifestyles is fitness. The CDC recommends wearing face masks while exercising in 
public areas. One of the most highly criticised aspects of face masks has been if they restrict 
the blood oxygen level of the wearer, especially during exercise. To test this, five two-layer 
cotton masks, five three-layer cotton masks, five KN95 masks, five satin masks, five surgical 
disposable masks, and five engineered masks were tested during aerobic and anaerobic 
exercise with a fingertip pulse oximeter. The results initially showed that each of the non-
engineered masks limited the blood oxygen level of the wearer to various extents. However, 
the two-layer cotton masks and the satin masks had the least impact on blood oxygen levels. 
In an attempt to create both an effective and optimized mask, a new mask was engineered by 
combining two layers of cotton and one layer of satin, and was then tested. This engineered 
mask had overall the least impact on blood oxygen while performing both aerobic and 
anaerobic exercise. Several references were analyzed to examine how effective this mask 
would be at keeping the wearer safe from aerosolized viral material, and it was confirmed that 
it would be very significantly effective because of the high thread count of cotton and the 
electrostatic properties of satin. 

Baines, D. (2020, July 15). Are face masks reducing the oxygen in your blood? 
https://www.physoc.org/blog/are-face-masks-reducing-the-oxygen-in-your-blood/

Chandrasekaran, B., & Fernandes, S. (2020, June 22). "Exercise with facemask; Are we 
handling a devil's sword?" - A physiological hypothesis. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7306735/

University of Arizona. (2020). The best (and worst) materials for masks: People making 
homemade masks might want to reach for a vacuum cleaner filter. ScienceDaily. 
www.sciencedaily.com/releases/2020/07/200708125350.htm
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The Effect of Shield Types on Electrical Noise Reduction between AC and DC Circuits
 Nicholas Eastman, Ethan Rapp

The present study experimentally investigated the effect of shield types on 
the degree of electrical noise reduction between AC and DC circuits. 
Considering the fact that most households do not have laboratory or 
corporate setting shielding types such as metallic braid shields made out of 
silver-plated copper strands or foil shields using Mylar composite tape with 
acrylic adhesive, the study aims to find the best household shielding type.  
With this aim of determining the best household method for reducing 
electrical noise, a setup was created that allowed for the implementation of 
several shield types, such as aluminum mesh or foil, different orientations 
(orthogonal or a twisted pair), and different spacing (0mm-90mm) between 
the lines.  Using an oscilloscope, data was collected in terms of a change in 
voltage over a certain change in time.  It was determined that using aluminum 
mesh as a shielding led to the greatest reduction in electrical noise, while the 
best orientation was an orthogonal orientation, and the best spacing 
arrangement between the two circuits was 90mm. Some trends that were 
observed were that if there was more distance between the circuits then there 
would be less electrical noise and that the best way to reduce electrical 
current would be to change the orientation, with spacing and shield type 
having a lesser effect. The study, through experimental investigation, has 
found that aluminum foil would be the best household shielding for reducing 
electrical noise between AC and DC circuits.
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Reusable Gelatinous Battery
 Victor Salcedo

Hydrogels Battery are a special type of battery model after the way 
Electrophorus electricus (Electric Eel) discharge currents. They use Hydrogel 
property to create a discharge similar to a battery with the flexibility of a Gel 
and the ability to work both in water and Organic. Using Gelatin derived from 
Brown Seaweed called Agar Agar, we tested the hypothesis that a Sodium 
Chloride based Gel would produce more discharge over multiple times than a 
Potassium Chloride based Gel. A layer of Gel containing only 1 tbsp Distilled 
Water, 2 tsp Glycerin, and 1 tsp Gelatin was used to measure the discharge 
as a Cathode(negative point). The Anode (Positive Point) was made by 
adding 1tsb of the Electrolyte Salt being tested to the distill water mixture 
before mixing with the other ingredients. Using a millimeter to measure the 
Watts produced, The hydrogel battery was tested 3 times to see how many 
Watts it could create and to see if it would simply discharge all watts at once. 
Data was analysed using a logarithmic graph.

Guo, Y., Bae, J., Zhao, F., &amp; Yu, G. (2019, April 05). Functional 
Hydrogels for Next-Generation Batteries and Supercapacitors. Retrieved 
December 08, 2020, from https://www.osti.gov/servlets/purl/1597280

Jenson, Greg & Singh, Gurjap & Bhama, Jay & Ratner, Albert. (2019). A 
refillable hydrogel battery: Construction and characterization. The Journal of 
Energy Storage. 23. 504-510. 10.1016/j.est.2019.03.003.  From 
https://www.researchgate.net/publication/332762675_A_refillable_hydrogel_b
attery_Construction_and_characterization

Service, N. (2019, June 06). Electricity, eel-style: Soft power cells could run 
tomorrow's implantables. Retrieved December 08, 2020, from 
https://news.umich.edu/electricity-eel-style-soft-power-cells-could-run-
tomorrow-s-implantables/
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Fabrication of a 3D Printed Marimba Key to Reduce Marimba Key Cost
 Fletcher Zuckerman
An average high school band program receives school funding of $4,000 or less. A marimba 
can cost between $2,500 and $15,000, making it inaccessible to many band programs. Its 
high cost is due to the man hours required to carve each key; a set of marimba keys can take 
over 200 hours to carve. Creating a 3D printed marimba key will automate the process of 
marimba key creation, which has the potential to reduce key cost by up to 87.68%. The core 
focus of this project is on flexural modulus, density, key area, and tuning arch shape due to 
them having the greatest impact on the sound quality of marimba keys. Data on density and 
flexural modulus were used to select polypropylene as the 3D printing filament to be tested as 
an appropriate substitute for standard marimba keys. Data on tuning arch shape and key area 
were used to create a model in AutoDesk Inventor, with adaptations made for 3D printing. 
Testing will consist of comparing spectrograms of hand carved and 3D printed keys and a salt 
test, which consists of scattering salt across a key, exposing it to a sound frequency, and 
observing the patterns the salt makes on the key as it vibrates. The expected results for these 
tests are for the spectrogram to show three distinct harmonics and the salt test to assume the 
first transverse pattern within an octave of the note C4. 

Gejo, K. (2012, September 05). Factors affecting Timbre & Helmholtz theory of quality. 
Retrieved October 11, 2020, from http://kunnampallilgejo.blogspot.com/2012/09/factors-
affecting-timbre -helmholtz.html

LaFavre, J. (2007). Tuning the Marimba Bar and Resonator. Retrieved February 24, 2021, 
from http://www.lafavre.us/tuning-marimba.htm

Zappas, K. R. (2007). The science of sound: Examining the role of materials in musical 
instruments. Jom, 59(8), 13-17. doi:10.1007/s11837-007-0098-0
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Using Machine Learning to Predict Cosmological Structure Formation
 Nihal Boina
In order to model the way the universe formed over billions of years, computational 
astrophysicists run N-body simulations with billions of particles to compare with observed 
conditions in real life. These simulations set initial positions and velocities of each particle to 
then evolve accordingly in the presence of outside forces like gravity and dark energy using a 
method similar to Euler’s. The problem with these simulations is that they are computationally 
complex (O(n2)) and take large amounts of computational run time. Machine Learning has 
shown to be useful in a variety of applications. Thus, a machine learning model was 
attempted to train off of N-body simulations to then predict outputs to a high accuracy and 
much smaller runtime than traditional N-body simulation would. A machine learning model 
consisting of a 18 input, 9 output ANN with leaky relu activation and optimization ADAM 
trained off of 900 simulations of three body systems. This machine learning model was then 
shown to produce a high accuracy and be drastically more accurate and take less run time 
than conventional means. Thus, a groundbreaking machine learning based algorithm was 
made that has offer much to the field of computational astrophysics. 

Breen, P.G., Foley, C.N., Boekholt, T., Zwart, S.P. (2019). Newton vs the machine: solving 
the chaotic three-body problem using deep neural networks, arXiv database, Astronomy $ 
Physics, 1-6. https://arxiv.org/pdf/1910.07291.pdf

Petulante, A., Berlind, A.A., Holley-Bockelmann, J.K.,Sinha, M. (2020). Machine Learning the 
Fates of Dark Matter Subhalos: A Fuzzy Crystal Ball, arXiv database, Astronomy & Physics, 1
-20. https://arxiv.org/pdf/2008.05001.pdf

Ullmo, M., Decelle, A., & Aghanim, N. (2020) Encoding large scale cosmological structure 
with Generative Adversarial Networks, arXiv database, Astronomy & Physics, 1-15. 
https://arxiv.org/abs/2011.05244 
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The Effect of Benford’s Law on the Detection of Fraud in Social Media
 Ishika Kshetrapal, Emily Liu
Unrealistic standards on social media are becoming more prevalent and negatively affecting 
peoples’ mental health. Alongside this, the amount of fake or phishing accounts have 
increased, which can spread false information quickly online. Benford’s Law, a number 
system which determines the probability of a leading digit occurrence, can be applied to 
social media. This research put anonymized Twitter data into a program to determine the 
frequency of each leading digit. The first set of data was a list of 78,226 anonymized Twitter 
users and their follower count, while the second set of data consisted of a folder containing 
21,136 files representing anonymized users and each line within the files represented a 
user’s friend and that friend’s follower count. The program only read the follower data and 
counted the occurrences of each leading digit. After the frequency of each leading digit was 
calculated by dividing by the total number of leading digits, it was found that both sets of 
Twitter data closely follow Benford’s Law. The analyzed results showed that the second set 
of data followed Benford’s Law more closely than the first set of data, which can be attributed 
to the increased sample size. Since the social media site Twitter is shown to have followed 
Benford’s Law, Benford’s Law can be applied to other social media platforms to determine 
the extent of fraudulent behavior, such as the creation of fake accounts. 

“Benford's Law and Dunbar's Number: Does Facebook Have a Power to Change Natural and 
Anthropological Laws?” IEEE Xplore , ieeexplore.ieee.org/abstract/document/8290915.

Golbeck, J. (2015) Benford’s Law Applies to Online Social Networks. PLOS ONE 10(8): 
e0135169. https://doi.org/10.1371/journal.pone.0135169.

Kowalski, K. (2019, December 03). Too many Facebook friends? Retrieved from 
https://www.sciencenewsforstudents.org/article/too-many-facebook-friends.
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 A Meta-Analysis on the W and Z Boson Decay Paths
 Neal Bhatnagar

Weak force or weak nuclear interaction is responsible for acting between 
quarks and leptons, changing them from one particle  into another.  This 
weak interaction is mediated by two intermediate vector bosons called W and 
Z bosons which limit the distance in which the interaction takes place due to 
the bosons’ relatively high mass, hence the “weak” force.  When W and Z 
bosons are created through proton-proton collisions in a particle collider, they 
almost instantly decay into leptons. 

The purpose of this analysis was to determine whether there was a 
discrepency between the pseudorapidity of lepton decay between various 
runs at CERN’s Large Hadron Collider (LHC).  Data was collated from the 
Compact Muon Solenoid’s (CMS) 2010-2011 proton-proton collisions via  
CERN’s open data portal.  Meta-analysis was performed through RStudio on 
over 110,000 collision events.  It was determined through a fixed-effects 
meta-analysis that there was no significant evidence of heterogeneity 
between runs as shown by an I2 value of 0.0%.  This result shows that the 
leptonic decay of W and Z bosons in the CMS experiment were measured 
with the utmost precision and there is no statistical discrepancy in the 
detectors.  Further research into the detecting methods of fundamental 
particles and new physics should go through intensive analysis to avert bias 
and create accurate additions and characteristics to the standard model.

Harrier, M., Culipers, P., T.A.and Ebert, D. D. (2019) Doing Meta-Analysis in 
R: A Hands-on Guide. DOI: 10.5282/sendodo.2551803. 
https://bookdown.org/MathiasHarrer/Doing_Meta_Analysis_in_R/

Chiochia, V. (2010). Accelerators and Particle 
Detectors.http://edu.itp.phys.ethz.ch/hs10/ppp1/2010_11_02.pdf

CERN Accelerating Science. (n.d.). Retrieved February 14, 2021, from 
https://cms.cern/detector/detecting-muons
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Speed Effects of Proportional Fin Shaped Keels in Comparison to Regular Keels
 Vy Dinh, Smita Tallah

The purpose of the project is to test whether keels made proportionate based on the fin 
shapes of the fastest fish would result in a faster speed than typical keels. This project will 
also show whether the speed of a fish is due to its physical attributes or its physical strength. 
The project will reveal if new and faster keels can be developed if based on nature’s own 
speedy sea creatures. For this study, we cut five boat models out of pine wood and built keel 
shapes out of resin for a clean and sturdy shape. The Wahoo and Striped Marlin, two of the 
world’s fastest fish, were used as inspiration for their unique anal fins.¹ Both can reach 
speeds up to 50 mph. We used an inclined plane and weights to produce a constant force 
and pull the boats across 90 inches of water. We tested a full, fin, striped marlin, and wahoo 
keel along with a keel we designed ourselves. From our results, we found that the boat with 
the striped marlin keel had the fastest average speed of 0.302 m/s.A possible source of error 
we found when testing the boats was the wind. The wind could’ve skewed the data, creating 
waves in the water which would have affected the speed. Our research shows that keels 
based on the fins of the fastest fish is a possibility in creating a new design that is better for 
boats that require more speed rather than stability.

Anderson, Bryan D. The Physics of Sailing.
gewa.gsfc.nasa.gov/clubs/sailing/RESOURCES/Physics_of_sailing.pdf .

“The Fastest Fish in the Ocean.” PADI Blog - Scuba Diving and Freediving Tips, Dive Travel 
Insights &amp; More, 17 Feb. 2016,

blog.padi.com/2015/11/16/the-fastest-fish-in-the-ocean/#:~:text=The%20wahoo%20is%2 0a
%20fish,hope%20that%20it%20thinks%20it!

“Striped Marlin.” Striped Marlin | Speed of Animals,
www.speedofanimals.com/animals/striped_marlin.
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Differentiating Blazars Using Optical Variability with Machine Learning
 Alexander Evitt, Elizabeth Sellers
Blazars are a type of Active Galactic Nuclei (AGN) that are highly variable in electromagnetic 
flux over time across a wide band of wavelengths and timescales. Under the current models, 
they are characterized into classes by their orientation relative to Earth. The relationship 
between these variations in flux and the type of blazar is still not well understood. A better 
understanding of the differences between types of blazars may prove invaluable to refining 
the current models of AGN. To study this relationship between variability and blazar class, we 
gathered a dataset of 935 especially bright, classified blazars from the Fourth Catalog of 
Active Galactic Nuclei detected by the Fermi Large Area Telescope (Ajello et al. 2020). Other 
catalogues failed to have enough bright objects in the right areas of the sky to make 
successful observations. We gathered a light curve for each object consisting of optical-light 
observations from the Transiting Exoplanet Survey Satellite (TESS) spaced at 30-minute 
intervals. Light curves were generated using the eleanor package (Feinstein et al. 2019). We 
hope to build a set of light curves of similar-magnitude stars and use machine learning to 
differentiate stars and blazars from each other by light curve alone. This would prove the 
utility of TESS in obtaining accurate light curves. We will then use machine learning to 
differentiate blazars by class, leading to a better understanding of how optical variability 
varies by class of blazar. 

Ajello, M., Angioni, R., Axelsson, M., Ballet, J., Barbiellini, G., Bastieri, D., . . . Yassine, M. 
(2020). The Fourth Catalog of Active Galactic Nuclei Detected by the Fermi Large Area 
Telescope. The Astrophysical Journal, 892(2), 105. doi:10.3847/1538-4357/ab791e

Feinstein, A. D., Montet, B. T., Foreman-Mackey, D., Bedell, M. E., Saunders, N., Bean, J. L., 
. . . Cardoso, J. V. (2019). eleanor: An Open-source Tool for Extracting Light Curves from the 
TESS Full-frame Images. Publications of the Astronomical Society of the Pacific, 131(1003), 
094502. doi:10.1088/1538-3873/ab291c

Sánchez-Sáez, P., Lira, P., Mejía-Restrepo, J., Ho, L. C., Arévalo, P., Kim, M., . . . Coppi, P. 
(2018). The QUEST–La Silla AGN Variability Survey: Connection between AGN Variability 
and Black Hole Physical Properties. The Astrophysical Journal, 864(1), 87. doi:10.3847/1538-
4357/aad7f9
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Gotta Observe ‘Em All: Finding the Best Methods of Detecting Extraterrestrial Life
 Ayush Karmacharya
In this project, several different proposed methods of detecting extraterrestrial life were 
examined in order to determine which would be the most efficient. In doing this, it was found 
that spectroscopy would be the most effective due to its high degree of accuracy and ability to 
examine a wide number of planets. Ground-based and satellite-based spectroscopy were 
then compared based on how many planets and the time it took to examine such planets 
using data from Kepler’s Object of Interest data. In the end, ground-based spectroscopy was 
determined to generally be quite inefficient, being better utilized for M and K-type star orbiting 
planets; satellite-based spectroscopy, on the other hand, did not face the same limitations, 
seeming to make it the best method going forward. 

Horner, J., & Jones, B.W. (2010). Determining Habitability: Which ExoEarths Should We 
Search for Life? International Journal of Astrobiology, 9(4), 273-291. 
doi:10.1017/S1473550410000261

I.A.G. Snellen et al. (2013). Finding Extraterrestrial Life Using Ground-Based High-Dispersion 
Spectroscopy. The Astrophysical Journal, 764, 1-6. doi:10.1088/0004-637X/764/2/182

Schindler, T. L., & Kasting, J. F. (2000). Synthetic Spectra of Simulated Terrestrial 
Atmospheres Containing Possible Biomarker Gases. Icarus, 145, 262-271. 
doi:10.1006/icar.2000.6340
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Identification of Albedo Variegations in Near-Earth Asteroids Through the 
Comparison of Optical and Infrared Data
 John Nowinski
One of the leading problems plaguing optical asteroid research is the presence of albedo 
variegations: areas on the surface of the asteroid that reflect light incongruously due to 
differing surface properties. The effect and presence of these variegations can often be 
misinterpreted impacting conclusions drawn from optical asteroid studies. Infrared asteroid 
data is not affected by these albedo variegations. Thus, a comparison between the infrared 
and optical datasets of asteroids should yield evidence to determine the presence of these 
surface imperfections. Using infrared asteroid data from NASA's NEOWISE data release, 
lomb scargle periodograms were generated for 10 near earth asteroids (NEAs). The NEA's 
infrared periodogram was then compared against its optical frequency spectra. These 
frequency spectrums were calculated from optical light curves held within the Minor Planet 
Center's Lightcurve database. Further analysis must be performed before any definitive 
conclusions on the presence/non-presence of albedo variegations can be made on the 
asteroids being studied. However, comparison of the infrared and optical frequency spectra 
has shown promise to be a novel and effective method for the detection of such 
abnormalities. 

Barucci, M., Capria, M., Harris, A. W., & Fulchignoni, M. (1989). On the shape and albedo 
variegation of asteroids: Results from Fourier analysis of synthetic and observed asteroid 
lightcurves. Icarus, 78(2), 311–322. https://doi.org/10.1016/0019-1035(89)90179-6

Cutri, R.M., Masiero, J., Sonnet, S., Mainzer, A. (2019). Mid-Infrared Lightcurves of (523806) 
2002 WW17. Minor Planet Bulletin, 46(2) 216-217. Retrieved from: 
https://ui.adsabs.harvard.edu

VanderPlas, J. T. (2018). Understanding the Lomb–Scargle Periodogram. The Astrophysical 
Journal Supplement Series, 236(1). https://doi.org/10.3847/1538-4365/aab766
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Can Earthlike exoplanets sustain human life
 Aditi Priya-Swaminathan
An exoplanet is a planet that exists beyond our solar system. Previous research has shown 
that the presence of CO2 and O3 significantly increases the chances of life existing on the 
exoplanet. Also, the increase in O2 and the depletion of CO2 in an atmosphere can also 
lead to signs of life because photosynthesis could be occurring on that exoplanet. Sustaining 
liquid water is also another indicator of an exoplanets’ ability to sustain life. Many 
experiments conclude that H20 can remain as a liquid if the atmosphere holds over 1 × 10^4 
mbar of CO2 and other gases, and in order to keep the planet’s surface temperature above 
freezing and below the boiling point of water, it must be in the habitable zone of a planetary 
system. The exoplanet also needs to be terrestrial and have a mass range of 0.5 < M < 10
Earth-masses because it ensures the gravitational pull of the planet is strong enough to hold 
onto the atmospheric gases needed to sustain life while also making sure it doesn’t 
accumulate too much gas. In this metastudy, I gather information from reputable research 
papers done on the habitability of select exoplanets to draw conclusions on whether or not 
human life can exist and thrive on these planets. 

Fields, M. J. (2018, April). ATMOSPHERIC COMPOSITION AND SUSTAINABILITY OF 
LIFE ON
EXOPLANETS. Retrieved February 25, 2020, from
https://joss.tcnj.edu/wp-content/uploads/sites/176/2018/04/2018-Fields-Submission.pdf
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Searching for High-Density Regions of Asteroids using Chaotic Satellite Trajectories
 Ishan Saha
Chaos is pervasive in celestial mechanics of nearly all astronomical bodies in the universe. 
Scientific and economic stakeholders for mining precious metals from near-earth asteroids 
are using artificial satellites (NASA’s OSIRIS-Rex mission) that can model an asteroid’s mass 
and density distributions. Though dynamical trajectories with high satellite coverage of the 
asteroid can generate accurate asteroid mass distribution models, dynamical restrictions of 
satellite trajectories compromise asteroid model accuracy (Sheeres et al., 2020). The 
proposed model mitigates such dynamical restrictions and studies the application of chaotic 
satellite dynamics to improve asteroid mass modeling. The model considers an irregularly 
distributed asteroid represented by four independent point-masses, each possessing 
randomized position and mass parameters. The satellite is initialized with a distinct position, 
orbital velocity, and negligible mass. Non-linear differential equations from Newtonian 
mechanics simulate a satellite’s position and velocity relative to the asteroid. A finite-time 
Lyapunov Exponent is calculated experimentally from orbital position and velocity throughout 
the time series by utilizing Wolf’s Algorithm. This measures the magnitude of deterministic 
chaos in the trajectory. An optimization algorithm rearranging the asteroid-satellite 
Hamiltonian is used to predict the mass distribution. Lyapunov Spectrums of various satellite 
trajectories are compared with data-driven asteroid predictions to identify the role of 
deterministic chaos. Results show that chaos is present among satellite trajectories, chaos 
increases at closer satellite positions to the asteroid, and chaotic satellite trajectories better 
correlate with asteroid mass models. Future work will relate parameters that determine chaos 
in the classical systems to satellite-asteroid missions. 

Park, R. S., Werner, R. A., & Bhaskaran, S. (2010). Estimating Small-Body Gravity Field from 
Shape Model and Navigation Data. Journal of Guidance, Control, and Dynamics, 33(1), 212-
221. doi:10.2514/1.41585

Scheeres, D. J., French, A. S., Tricarico, P., Chesley, S. R., Takahashi, Y., Farnocchia, D., . . 
. Lauretta, D. S. (2020). Heterogeneous mass distribution of the rubble-pile asteroid (101955) 
Bennu. Science Advances, 6(41). doi:10.1126/sciadv.abc3350

Yamamoto, K., Otsubo, T., Matsumoto, K., Noda, H., Namiki, N., Takeuchi, H., . . . Tsuda, Y. 
(2020). Dynamic precise orbit determination of Hayabusa2 using laser altimeter (LIDAR) and 
image tracking data sets. Earth, Planets and Space, 72(1). doi:10.1186/s40623-020-01213-2
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Does Heat Flow from Low to High in a Cast Iron Skillet? 
 Saeqa Shinwari

Does heat flow from low to high in a cast-iron skillet? Saeqa Shinwari Nicolas Léonard Sadi 
Carnot, the “Father of Thermodynamics,” came up with the three thermodynamics laws. The 
second law of thermodynamics, which informs about entropy, also implies that heat 
spontaneously flows from high to low. However, there been debate about how the cast iron 
skillet’s handle violates the second law of thermodynamics. The cooling of metal is caused by 
the hot metal at a temperature higher than boiling water. This experiment was conducted to 
test whether a cast-iron skillet’s handle heat flows from low to high. The results that were 
obtained showed two cups of water starting at high temperature, at approximately 121 
celsius. While, three and four cups of water started at low temperature, at approximately 93 
celsius. This concludes that the amount of water has an effect on the temperature of the 
handle. The means of the experimental groups, two cups, three cups, and four cups of water, 
were significantly different p greater than .05 Some potential errors that could have altered 
the results would be when pouring water into the cast-iron skillet when the skillet is various 
temperatures, which could have an added an unnecessary variable. The data displays that 
the amount of water affected the temperature of the handle. There will be further research to 
understand the data further. Understanding the heat flow of a cast-iron skillet’s handle could 
provide further information because the different heat flows could have hostile effects on 
metal.

“Second Law of Thermodynamics.” Edited by Nancy Hall, NASA, NASA, 
www.grc.nasa.gov/www/k-12/airplane/thermo2.html. 

Wolke, Robert L. “Cast-Iron Clinic.” The Washington Post, WP Company, 4 Apr. 2001, 
www.washingtonpost.com/archive/lifestyle/food/2001/04/04/cast-iron-clinic/247e7db7-375b-
49f8-8c69-9485cf9f4418/
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Relativistic Jet energy emission analysis using the Very Long Baseline Array and 
MOJAVE program
 Nathan Shune

Black holes with strong gravitational attraction gather dust from surrounding space and swing 
it around into large jets known as relativistic, or astrophysical, jets. These jets, comprised of 
assorted matter, gain emission properties not seen before the skipping along the horizon line 
of the black holes. It is theorized that certain emission properties come from the properties of 
the black holes’ accretion disks themselves. 

This project analyzed the relationship of the accretion disk properties and resultant emissions 
to determine direct cause and effect between the black hole of a galaxy and its jets. 
Observational data was taken from quasars with notable association between radio and x-ray 
jets falling under Fanaroff and Riley Class I (FRI) and Class II (FRII) designations provided 
by the National Radio Astronomy Observatory’s (NRAO) public archive. Previous research, 
observed in both the 3C 111/120 systems using analysis in x-ray, optical, and radio bands, 
showed a relationship between the mass of a black hole and resultant electron dispersion 
into the jet streams. This indicated a connection in the radiative state of the black hole and 
events in the jet. Previous research into radio galaxies such as 0313- 192 was expanded and 
similar results were found  connecting mass and radiative state with emission lines. 
Continued research could enhance knowledge of further relationships for FRI and FRII 
galaxies and the same research methods may be usable in non-FRI and FRII class galaxies.

Ganguly, C., & Sengupta, S. (2016). Penrose process in a charged axion-dilaton 
coupled black hole. The European Physical Journal.C, Particles and Fields., 76(4), 1
-8. doi:http://dx.doi.org.mutex.gmu.edu/10.1140/epjc/s10052-016-4058-0

Chatterjee, R., Marscher, A. P., Jorstad, S. G., Markowitz, A., Rivers, E., Rothschild, 
R. E., . . . Gurwell, M. (2011). Connection between the accretion disk and jet in the
radio galaxy 3c 111. The Astrophysical Journal, 734(1), 43. doi:10.1088/0004-
637x/734/1/43

Lister, M. L., Homan, D. C., Kovalev, Y. Y., Mandal, S., Pushkarev, A. B., & 
Siemiginowska, A. (2020). TXS 0128+554: A Young GAMMA-RAY-EMITTING active 
galactic nucleus with EPISODIC JET ACTIVITY. The Astrophysical Journal, 899(2), 
141. doi:10.3847/1538-4357/aba18d

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).

http://dx.doi.org.mutex.gmu.edu/10.1140/epjc/s10052-016-4058-0


1710T11
Physics & Astronomy

1700

LCPS RSEF OFFICIAL ABSTRACT - 2021
Prediction of Stellar Activity through Machine Learning and Asteroseismic Analysis
 Rohit Prasanna, Yihong Song

This project presents a novel technique to predict solar magnetic activity of distant stars 
through asteroseismic analysis and machine learning algorithms. Asteroseismology, the 
study of “star”quakes, provides astrophysicists with accurate information about stellar mass, 
radius, and age. This information may be derived from a Fourier transformation on the time 
series data of either star surface velocity or star luminosity, both expressions of energy flow. 
The resultant frequency spectra contain valuable information about the star and were 
previously analyzed through purely theoretical methods. However, with access to advanced 
tools such as machine learning, these data may now be effectively analyzed and may reveal 
hidden correlations.

Our method utilizes a neural network trained on the Sun’s light curve (Luminosity Oscillations 
Imager) to predict the Sun's magnetic activity trend indicated by sunspot number (Sunspot 
Index and Long-term Solar Observations) for solar cycle 23. The model was then cross 
validated for accuracy with the sun's surface velocity data (Birmingham Solar Oscillations 
Network) for both solar cycles 23 and 24, where it scored a mean squared error of 0.16. The 
prediction showed significant visual correlations with the observed indicators. The ability of 
the model to predict accurately on both surface velocity and light curve data serves as 
justification for applying the technique to light curves of Kepler stars.

Stellar activity data plays a major role in determining exoplanet habitability and surface 
conditions. The use of a machine learning model improves prediction accuracy and provides 
scalability when compared to present methods. 

Appourchaux, T., Andersen, B. N., Fröhlich, C., Jiménez, A., Telljohann, U., & Wehrli, C. 
(1997). In-flight Performance of the Virgo Luminosity Oscillations Imager Aboard SOHO. 
Solar Physics, 170(1), 27–41. https://doi.org/10.1023/a:1004999005915

Hale, S. J., Howe, R., Chaplin, W. J., Davies, G. R., & Elsworth, Y. P. (2015). Performance of 
the Birmingham Solar-Oscillations Network (BiSON). Solar Physics, 291(1), 1–28. 
https://doi.org/10.1007/s11207-015-0810-0

Salabert, D., Régulo, C., Pérez Hernández, F., & García, R. A. (2018). Frequency 
dependence of p-mode frequency shifts induced by magnetic activity in Kepler solar-like 
stars. Astronomy & Astrophysics, 611, A84. https://doi.org/10.1051/0004-6361/201731714
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The Effect of Schistocerca gregaria Carcass Mass Supplementation in Soil on the 
Shoot Growth Rate of Thinopyrum intermedium
 Fatima Afzal, Sarah Afzal

Schistocerca gregaria swarms have plagued the developing South Asia for decades, 
with these invertebrates covering 150 kilometers daily, and having the tendency to 
ingurgitate agricultural crops. Threatening the 2nd, 5th, and 8th most populated 
countries, it is essential to find methods to encourage crop growth to replenish 
foodstuffs post-swarming. A potential solution was tested by applying different 
concentrations of chitin-rich Schistocerca gregaria carcass as fertilizer. A pretrial 
was performed to find a tolerable carcass concentration. Thinopyrum intermedium 
germination rates were determined at 25%, 50%, and 75% carcass soil 
concentrations. After a 20-day period, germination rates were significantly higher for 
the 25% carcass group than the 50% and 75% groups (Chi-Square Test, p<0.05), 
leading to a second trial to observe Thinopyrum intermedium growth compared to 
control (0% carcass). 

With significance of growth (p<0.05) being identified through a Wilcoxon-Mann-
Whitney Test for the trial, it was concluded that Schistocerca gregaria has potency 
in serving as a natural, cost-efficient fertilizer to supplement Thinopyrum 
intermedium growth. Mean growth of 25% and 0% carcass group was 5.593 cm and 
11.967 cm, respectively, indicating that the degree of Thinopyrum intermedium 
growth (cm) varied (however, the germination rates were approximately equal). T-
tests signified that Schistocerca gregaria increases soil nitrogen levels (p<0.05). As 
Schistocerca gregaria tend to avoid areas with high nitrogen levels, this could serve 
as a simultaneous benefit in alleviating swarming. Future research could entail 
testing less-concentrated Schistocerca gregaria supplementation or other invasive 
species’ carcasses to alleviate food shortages. 

AbdElsamie, E. M., Marei, N. H., & Zaki, K. D. (2015). Quantitative comparison of 
cuticular chitin synthase expression levels in locust Schistocerca gregaria and 
shrimp Penaeus mondon during the molting cycle.

Cease, A. J., Elser, J. J., Ford, C. F., Hao, S., Kang, L., & Harrison, J. F. (2012). 
Heavy livestock grazing promotes locust outbreaks by lowering plant nitrogen 
content. Science, 335(6067), 467-469.

Cui, L., Deng, J., Wang, L., Xu, M., & Zhang, Y. (2016). A novel locust swarm 
algorithm for the joint replenishment problem considering multiple discounts 
simultaneously. Knowledge-Based Systems, 111, 51-62.
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The Effect of Homemade Fertilizers vs. Store Bought Fertilizers on Wisconsin Fast 
Plants
 Gazal Arora, Sharanya Dogiparthi

Our experiment will test the effectiveness of Homemade Fertilizer vs. Store Bought
Fertilizer on Plant Growth. Nutrients are essential for plant growth. Once crops are harvested 
for human consumption, the natural supply of nutrients in the soil must be “refilled.” Nutrients 
can be added from various sources—organic matter, chemical fertilizers, and even by some 
plants. Fertilizers made up of plant nutrients such as nitrogen,phosphorus, calcium, and 
potassium are typically applied to agricultural fields to supplement elements found naturally in 
the soil. Nutrients are available in many forms, however, fertilizers are the most accessible, 
this experiment compared the effectiveness between inorganic and organic fertilizers. 
Inorganic fertilizers are available as dry granules, water-soluble powders, and liquid 
concentrate. Organic fertilizers are produced from animal or plant matter and include manure, 
compost, or fish meal. This experiment would allow third-world countries with 
underdeveloped areas to have an efficient and cost-friendly method of growing agriculture. 
This experiment begins by making homemade fertilizer with natural ingredients such as 
coffee grounds, carrots peels, bananas peels, etc. Each plant received a few of the 
Wisconsin Fast Plant seeds and was then fertilized with either inorganic fertilizer or organic 
fertilizer. The plants were consistently watered, received sunlight, and were fertilized every 
two weeks. The growth of each plant was measured every three days and recorded in the 
data table. The expected results are for the organic fertilized plants to have higher growth. 
Furthermore, homemade fertilizer would provide environmental benefits by minimizing the 
greenhouse gases emitted into the air.

Alan, M. (2018, April 05). Why do farmers use fertilizers? Retrieved from
https://soilsmatter.wordpress.com/2015/03/18/why-do-farmers-use-fertilizers/

Delp, R. (2016, October 07). Advantages of Inorganic Fertilizer. Retrieved from
https://homeguides.sfgate.com/advantages-inorganic-fertilizer-71850.html

Ersek, K. (2017, November 06). 8 Advantages and Disadvantages of Using Organic 
Fertilizers. Retrieved from 
https://www.holganix.com/blog/8-advantages-and-disadvantages-of-using-organic-fertilizer
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Environmental Temperature and Water Temperature Effect on Plant Growth and 
Plant Mass
 Maximilian Bedewi, Naeem Syed
Climate change is an ever changing and evolving phenomenon that has countless effects on 
plant and animal growth. Elevated temperatures due to global warming can have 
consequential effects on plant growth. This study tested the effects of increased water 
temperatures as well as elevated environmental temperatures on Brussels Sprout growth 
rates. This experiment attempted to establish the best conditions for plant growth as well as 
the issues to plant development presented with such elevated temperatures. The hypothesis 
stated that if the temperature was increased to an extreme or decreased to an extreme the 
plant growth would diminish with these marginal changes. The environmental temperature 
surrounding the plant was altered and the plant growth was monitored over a 2-week period. 
The plant was also subjected to water temperature of 37.78 degrees celsius, 10 degrees 
celsius, and 21 degrees Celsius. For both tests the group subjected to 21 degrees celsius 
was treated as a control group to compare data to both an increased and decreased 
temperature. The increase in the environmental temperature had a resulting effect of 
diminishing the growth rate of the plant the greatest. Whereas the decrease in environmental 
temperature did not do as well as great as the room temperature plant however had a better 
outlook than the increased temperature group. The temperature changes in the water did not 
have a visible effect on the plant growth at this time. The data collected from the experiment 
concluded up to this point in the study concludes that the effect of an increase in 
environmental temperature diminishes the growth rate of the plant, a decrease in the 
environmental temperature is better than an increase however it is not optimal for plant 
growth. Room temperature was optimal for the growth rate of the plant. This study also 
concluded that the increase and decrease in water temperature did not have a significant 
and/or overlying effect on the plant growth at this time. García, Francisca C., et al. “Changes 
in Temperature Alter the Relationship between Biodiversity and Ecosystem Functioning.” 
PNAS, National Academy of Sciences, 23 Oct. 2018, www.pnas.org/content/115/43/10989.

“Water Temperature.” Environmental Measurement Systems, 23 Jan. 2019, 
www.fondriest.com/environmental-measurements/parameters/water-quality/water-
temperature.
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The Effect of Various Stimulants on the Growth Rate of Tomato plants
 Priya Choudhary, Mihika Rao

This experiment tests the effect of various stimulants (guarana extract, cocoa bean extract, 
and seaweed extract) on the growth rate and overall healthiness of tomato plants. In past 
research, stimulants are known to be very effective in increasing the mass of the fruit and 
affecting the growth rate positively. The three stimulants that we chose have high 
concentrations of caffeine and amino acids. Caffeine, such as in the cocoa bean extract, 
contains phosphorus, potassium, and amino acids which are ingredients known for 
enhancing plant growth. Plants are also known to be greatly benefited by amino acids during 
vegetative and flowering stages because they can facilitate the assimilation of nutrients 
improving the microflora of the soil. The application of amino acids allows plants to save their 
energy and increase the pace for developments or reconstruction. In this project, 30 plants 
were divided into three groups of nine with an additional three plants acting as the control for 
the experiment. Each group was assigned a different stimulant. The three groups of nine 
were also divided into three additional groups to test varying quantities of each stimulant 
(5ml, 10ml, and 15ml). The plants were left to grow with no stimulant for the first two
weeks, and in the second two weeks, the respective stimulants were administered. Each 
week the height of each plant was recorded and the overall health of the plant was noted 
down. At the conclusion of the four weeks, the growth rate of the plants, the most effective 
stimulant, and the best stimulant level for the tomato plants were identified.

Popko, M., Michalak, I., Wilk, R., Gramza, M., Chojnacka, K., & Górecki, H. (2018, February
21). Effect of the New Plant Growth BiostimulantsBased on Amino Acids on Yield and
Grain Quality of Winter Wheat. Retrieved from https://www.mdpi.com/1420-3049/23/2/470

Jones, R., Richard Jones is Corporate Content Directorfor Meister Media Worldwide. For 
more
than two decades he served as an editor forbrands in Meister's U.S. Horticulture Group,
Eddy, D., Giles, F., Staff, P., &amp; CropLife.(2018, July 20). So you think you know
something about biostimulants. Retrieved February24, 2021, from
https://www.growingproduce.com/fruits/think-you-know-biostimulants/

Shaheen, A. M.; Ragab, M. E.; Rizk, Fatma A.; Mahmoud, S. H.; Soliman, M. M.; Omar, 
Nadia M. (2019). EFFECT OF SOME ACTIVE STIMULANTS ON PLANT GROWTH,
TUBERS YIELD AND NUTRITIONAL VALUES OF POTATO PLANTS GROWN IN
NEWLY RECLAIMED SOIL. Retrieved from https://tinyurl.com/dk6xytkw
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The   Effect   of   Different   Touch   Stimuli   on   Plant   Growth   Rate 
 Shriya Chute, Sai Sharanya Reddy Pathakota

Previous research shows that exposing plants to touch disrupts their growth genes by 
10% and over time leads to a shorter plant by almost 30% (La Trobe University, 2018). In 
the wild, this response to touch, known as thigmomorphogenesis, can be produced by the 
slightest touches from rain, wind, and animals passing by. When outdoor plants are exposed 
to these environmental stresses, signaling hormones such as intracellular calcium and 
ethylene are triggered causing either a short term response or more often a long term 
response of a smaller growth rate. Although most plants respond to these stimuli, each 
species has its own defense regarding their sensory cells. The plants with more developed 
sensory cells have a more rapid reaction while the plants with lesser developed sensory 
cells react over a longer period of time. 

While all this research points to the existence of thigmomorphogenesis, there have been no 
studies conducted on how the varying levels of stimulation would affect plant growth. 
This experiment tests how the effect of various touch stimuli affect plant height by subjecting 
the Arabidopsis thaliana to different levels of stimulation. The Arabidopsis thaliana was 
chosen due to its known sensitivity to touch stimuli, making it ideal for this experiment. The 
purpose of the experiment was to see whether plants in the wild would experience a smaller 
growth rate due to the presence of a small or big touch. To study this effect, the Arabidopsis 
thaliana was exposed to two different stimuli including dropping a pencil and dropping a 
book, each of which represent the different levels of touch plants experience in the wild. After 
the plants experienced each stimulus, the plant growth per week was recorded to conclude 
which stimuli had a greater effect on plant growth.  

Chehab, E., Eich, E., & Braam, J. (2008, December 16). Thigmomorphogenesis: A complex 
plant response to mechano-stimulation. Retrieved October 27, 2020, from 
 https://academic.oup.com/jxb/article/60/1/43/572567  

Laskow, S. (2018, January 09). A Quiet Revolution in Botany: Plants Form Memories. 
Retrieved October 14, 2020, from 
https://www.atlasobscura.com/articles/plant-memory-hidden-vernalization 

Staff, S. (2018, December 17). Plants don't like touch: Green thumb myth dispelled. 
Retrieved October 14, 2020, from 
https://phys.org/news/2018-12-dont-green-thumb-myth-dispelled.html 
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Communication between different species of plants
 Brenna Dold, Madeline Walden
This project focuses on the difference of communication between the same species of plants 
and a different species of plants. The initial idea was to track the electromagnetic rays 
produced while communicating.

The idea is to investigate if different types of plants communicate the same as same species 
plants. Communication differences were determined based on electromagnetic rays in a 
controlled environment when introduced with a stressor. Plants used are adult Mimosa 
Pudica and adult Aloe Vera. The stressor is a Blaptica Dubia beetle. Both are placed in 
controlled environments and measured by their electromagnetic rays when given the stressor 
to measure the communication levels.

Stressors of the beetle indicate communication between the plant species. Same species 
plants communicate with non-species plants. Communication is indicated by the roots of the 
plants.

This experiment demonstrated an increase in knowledge about plant communication and in 
the future scientists could possibly stimulate plant communication responses to preserve their 
lives. 
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The Effect of various ratios of growth hormones on Plant Growth rate
 Yashwardhan Ganganaboina, Kevin Jacob

This experiment tests the effect of different ratios of growth hormones 
(Gibberellin and Auxin) on plant growth regarding the Arabidopsis Thaliana. 
Gibberellic acid is used to expand stem length. This occurs because the acid alters 
the makeup of the cell walls, which adds more space for water, thus increasing the 
cell volume. This allows growth. Auxin promotes growth as well. The operation of 
Auxin is based on the flexibility of the cells. With the increase in elasticity, the cells 
would have a greater chance of absorbing more water from the exterior sources; 
More water equals more growth. Arabidopsis Thaliana was used in the trials due to 
its quick growth rate, its relatively minute size, and the fact that it is obtainable. Since 
there is not adequate research on the effect of varying ratios of growth hormone on 
plant growth, the experiment aims to test the effect of the most common hormones 
on the growth of a plant within the genus class of Rockcress.

To see which growth hormone was the most effective, three batches of 6 cups were 
set up. Two cups were filled with Auxin, two were filled with gibberellin Acid, and the 
last two cups were the control. For the first batch, 1.5g of Auxin and 1.4g of 
Gibberellic acid were inserted. For the second batch, 1.4g of Gibberellic acid and 
1.5g of Auxin were inserted. For the third batch, 1.6g of both of the growth hormones 
was added. The primary purpose of having the different ratios of growth hormones in 
each batch was to determine which growth hormone when in greater quantity, 
allowed for the plant to grow the most. By determining the most effective growth 
hormone for the plants, we will be able to conduct more experiments on larger plants 
and different species of plants. Botanists can use this information to their advantage 
when determining which growth hormone to purchase for their plants. 

McGuiness, P., Reid, J., & Foo, E. (2019, February 19). The role of Gibberellins And 
Brassinosteroids in NODULATION And arbuscular mycorrhizal associations. 
Retrieved March 02, 2021, from https://www.frontiersin.org/articles/10.3389/
fpls.2019.00269/full

Kezo, P. (2020, August 01). Compare the effects Of Auxins and Gibberellins: Easy 
biology class. Retrieved March 02, 2021, from https://www.easybiologyclass.com/
difference-between-the-physiological-response-of-auxins-and-gibberellins-in-plants/

TAIR - About Arabidopsis. (n.d.). Retrieved March 02, 2021, from https://
www.arabidopsis.org/portals/education/aboutarabidopsis.jsp
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Assessment on the Water Quality of Various Loudoun County Parks’ Freshwater 
Bodies and Their Effects on Duckweed Growth
 Michelle Guardado-Montesinos

Various aquatic plant species can be used as indicators to 
determine water quality through their growing patterns. More 
specifically, duckweed (lemnoideae) has been used to indicate water pollution 
through its rate of growth and reproduction. Duckweed is a flowering aquatic plant 
that grows in slow-moving freshwater bodies such as ponds or marshes and can be 
found in most Northern Virginia ponds. Duckweeds can double their mass in 16 
hours to two days under proper conditions making them ideal test subjects for 
experiments regarding pollution and plant growth. 

Based on the research provided, the following experiment will attempt to utilize 
duckweed’s possible ability to indicate water quality. Additionally, it will observe any 
changes in the water quality that the duckweed may cause. Through a 7-8 day-long 
experiment, the water quality will be recorded at the beginning and end of the trial 
period to note any increases or decreases in ammonia, phosphate, pH, and nitrite. 
Photos will be taken every day to record duckweed activity and possible growth.

 
Nasu, Y., Kugimoto, M. Lemna (duckweed) as an indicator of water pollution. I. The 
sensitivity of Lemna paucicostata to heavy metals. Arch. Environ. Contam. Toxicol. 
10, 159–169 (1981). https://doi.org/10.1007/BF01055618

Parmar T. K., Deepak Rawtani & Y. K. Agrawal (2016) Bioindicators: the natural 
indicator of environmental pollution, Frontiers in Life Science, 9:2, 110-118, DOI:

10.1080/21553769.2016.1162753

Leng R A, Stambolie J H and Bell R 1995: Duckweed - a potential high-protein feed 
resource for domestic animals and fish. Livestock Research for Rural Development. 
Volume 7, Article #5. Retrieved October 26, 2020, from http://www.lrrd.org/
lrrd7/1/3.htm:
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Microgreens and Hydroponics Farms
 Olivia Field, Yuliya Hrynets
The experiment was designed to find out which microgreen will grow the best. The 
microgreens used were kale, mustard, kohlrabi, wheat grass, and pea shoots for the 
experiment because those are most commonly grown in hydroponic farms. The hope was to 
potentially find out how to grow food more efficiently. To complete this experiment build a 
deep water culture hydroponic farm. To start the experiment 30 seeds of each plant were
germinated and then the sprouts were planted into the hydroponic farm. To find the results of 
the experiment the microgreens were measured and weighed. The discovery that pea shoots 
weighted the most while wheat grass had grown the tallest was made. The study proved that 
pea shoots and wheat grass are the best microgreens to grow in a hydroponic farm. 
Therefore, pea shoots and wheat grass are the best microgreens for growing food in
a simple hydroponic farm. This is important to the science field because it is essential to 
always look for ways to grow more food for the population. 

Basic hydroponic systems and how they work. (n.d.). Retrieved February 16, 2021, from
https://www.simplyhydro.com/system/

Benefits of Hydroponics: The Future of Farming. (2020, October 08). Retrieved December 
07, 2020, from
https://greenourplanet.org/benefits-of-hydroponics/

Hydroponics: Advantages and Disadvantages : Dyna-Gro. (2018, April 12). Retrieved from 
https://dyna-gro.com/hydroponics-advantages-and-disadvantages/
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The Effect of Phosphorus and Nitrogen on Switchgrass Growth
 Taran Deol, Sohan Kalluru
Switchgrass is an interesting plant that is used for soil erosion. In this project the effects of 
phosphorus and nitrogen on the growth of switchgrass is being tested. The independent 
variable of the project is the switchgrass and the DV is the amount of phosphorus and 
nitrogen. The control groups are the switchgrass that were not affected by the IV. Data 
collection is still in progress. 

Mclaughin, L. A. Kszos, et al. (1970). Biomass Yield and Nutrient Responses of Switchgrass 
to Phosphorus Application.

Monti, A. (2012). Switchgrass: A Valuable Biomass Crop for Energy. Springer. SB.

Sawyer, J. (2007). Iowa State University: Integrated Crop Management. Phosphorus Basics, 
149-150.
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Testing for Lead in Turmeric 
 Colby Le, Ananth Ramani
Testing for Lead in Turmeric 

This project seeks to investigate reports of startling levels of Lead (Pb) in turmeric.  Lead 
is a naturally occurring element known to be a toxic carcinogen, which has found its way into 
the food supply chain (Brown, 2012).  Manufacturers have been known to add lead-heavy 
colorings to produce a sought-after yellow hue in turmeric powder (Jordan, 2019).  Boston 
University researchers discovered lead contamination in local supermarket varieties of 
turmeric far above the EPA maximum allowable quantity of 15 ppb (Chedekel, 2017).  On 
the heels of that study, this experiment concerns the safety of three common supermarket 
brands of turmeric (Laxmi, Deep, and Roshni). This will be performed in a cheap and 
effective manner by mixing one part turmeric powder into two parts of distilled, lead-free 
water, and then subjecting the resulting liquid to lead testing strips usually used on tap 
water.  On the strips are two printed bars - the first of which will be a darker shade of blue 
than the second if there is a reaction with lead over a ten minute test period.  Specifically, a 
positive test result indicates that there is lead in the turmeric-water solution above 15 ppb, 
the EPA maximum benchmark for lead contamination in tap water. Positive test results 
would spell lead safety issues in commonly consumed brands of turmeric. 

Brown, Mary Jean. “Lead in Drinking Water and Human Blood Lead Levels in the United  
States.” Centers for Disease Control and Prevention, Centers for Disease Control and  
Prevention, 10 Aug. 2012, www.cdc.gov/mmwr/preview/mmwrhtml/su6104a1.htm.

Chedekel, Lisa. “High Lead Levels Found in Turmeric from Local Stores: The Brink.” Boston  
University, 20 Apr. 2017, 
www.bu.edu/articles/2017/high-lead-levels-found-in-tumeric-from-local-stores/. 

Jordan, Rob. “Lead Found in Turmeric.” Stanford News, 25 Oct. 2019,  
news.stanford.edu/2019/09/24/lead-found-turmeric/. 
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The water absorption rate of cacti versus the water absorption rate of ferns (in 
relation to a living roof’s water management).
 Nicole Loza
A living roof is a roof covered partially or completely in plants/vegetation, typically 
succulents. Due to the fact that both cacti and ferns have the ability to absorb and store 
water quickly and efficiently, while also being able to withstand harsh weather conditions, 
they are suitable plants for a living roof (Kim, 2017). Furthermore, cactus plants often 
develop extensive, shallow root systems that sit just below the ground and can extend 
several feet away from the plant. When it rains, cacti “shoot out” more roots, allowing for 
maximal water absorption (Binns, 2006). In the hopes of broadening the range of plants used 
on living roofs, researchers decided to test which plant, cacti or ferns, best absorbs water 
fastest and most efficiently. In order to answer the research question (Do cacti absorb (50 ml 
of) water more quickly and efficiently than ferns?), researchers gathered eight cacti plants 
and eight fern plants. Researchers placed each plant in a clear container with 50 milliliters of 
water and timed how long it took each plant to fully absorb the given amount of water. After 
experimenting with all 16 plants, researchers took the average time for both the cacti plants 
and fern plants and came to a conclusion- cacti plants absorb water more quickly and 
efficiently than ferns. Specifically speaking, the cacti plants’ average time was 19 minutes 
and 51 seconds; compared to the fern plants which was 23 minutes and 30 seconds. 

Binns, C. 2006. How Cacti Survive: Surprising Strategies Quench Thirst. Retrieved February 
3rd, 2021, from
https://www.livescience.com/4188-cacti-survive-surprising-strategies-quench-thirst.html

Davis, C. 2015. 4 Reasons Green Roofs Do A Building Good. Retrieved February 3rd, 2021, 
from
https://sustainability.ncsu.edu/blog/changeyourstate/4-reasons-green-roofs-do-a-building-
good

Kim, Kiwoong. 2017. Hydraulic Strategy of Cactus Trichome for Absorption and Storage of 
Water under Arid Environment. Retrieved November 15, 2020, from
https://www.frontiersin.org/articles/10.3389/fpls.2017.01777/full
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Determining the Effects of Rice Water and Banana Peel Extract on the Growth of 
Radish Plants (Raphanus sativus var. Longipinnatus) Exposed to Salt Stress
 Anwita Molaka
The rising use of irrigation for farming has led to an increase in soil salinity, reducing crop 
production. Efforts to reduce soil salinity can be expensive, thus there is a need for 
inexpensive low-tech methods that can amend contaminated soil. Rice water and banana 
peels are typically viewed as waste, but are rich in growth-promoting nutrients such as 
nitrogen, potassium, and phosphorus. Previous research has shown that these products 
increase plant growth. This study aimed to determine if treatments with rice water and 
banana peel extract improves the growth of plants exposed to a high saline environment. 
Radish plants, selected as the model crop, were watered with a 200 mM NaCl solution and 
treated with rice water, banana peel extract, or a combination of both. Plants were measured 
every week and final growth and mineral content measurements were taken after 4 weeks. 
Preliminary data showed that treatments with rice water and banana peel extract improved 
the growth of radish plants exposed to salt stress and increased levels of nitrogen, 
phosphorus, and potassium in the soil. Data was analyzed using a Kruskal-Wallis statistical 
test and preliminary results were statistically significant, suggesting that treatments 
significantly improved growth. Additional data collection is still ongoing to confirm results. The 
results of this study could be used to provide a relatively inexpensive and accessible 
treatment for soil salinity, as well as promote a cleaner environment by reducing waste. 
Further research includes determining the optimal concentration of these treatments and 
testing them on other vital crops. 

Hussein, H. S., Shaarawy, H. H., Hussien, N. H., & Hawash, S. I. (2019). Preparation of 
nano-fertilizer blend from banana peels. Bulletin of the National Research Centre, 43(1). 
https://doi.org/10.1186/s42269-019-0058-1

Noviyanty, A., & Salingkat, C. A. (2019). The effect of application of rice dishwater and 
manure as organic fertilizer to the growth of Mustard (Brassica Juncea L.). Agroland: The 
Agricultural Sciences Journal, 5(2), 74. https://doi.org/10.22487/j24077593.2018.v5.i2.11974

Qados, A. M. A. (2011). Effect of salt stress on plant growth and metabolism of bean plant 
Vicia faba (L.). Journal of the Saudi Society of Agricultural Sciences, 10(1), 7–15. 
https://doi.org/10.1016/j.jssas.2010.06.002
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The Effect of Homogenous Magnetic Fields on Plant Growth and Development
 Dheemanth Munipalli
Magnetic fields are present in everyday life as the Earth’s core is a base magnet itself with a 
magnetic component of  at the equator. These magnetic fields play an integral role in the 
growth and development of a plant (Maffei, 2014). Plants consist of two types of blue light 
receptors, cryptochromes and phototropins. These blue light receptors are responsible for the 
circadian rhythm of plants, their response to environmental conditions, as well as the 
developmental cycle. The steady pull of the earth’s magnetic field is one of the key factors in 
activating these blue light receptors in plants as they are sensitive to magnetic pulls. When a 
seed in planted in the ground, it is going through the developmental stage of seed 
germination. During this process, the earth’s magnetic field helps to activate these receptors, 
thus accelerating the germination process. The effect that the magnetic field has on the 
germination of a seed is called magneto tropism (Maffei, 2014).

The purpose of this experiment is to test the effect of magnetic fields on the growth and 
development of a plant. It is hypothesized that an increased presence of a magnetic field can 
keep the stimulation of these blue light receptors high, thus accelerating not only seed 
germination, but plant growth and development as well. The test will help determine whether 
homogenous magnetic fields increase photosynthetic pigmentation in plants due to the 
increased activation of cryptochromes and phototropins. To test this, two groups (18 plants 
total) will be used: a control group and a treatment group. The control group will consist of the 
plant Fenugreek, that is grown in an ordinary fashion. The treatment group however will 
receive an additional  of magnetic intensity. This will then allow for the information be used in 
the conclusion of whether or not homogenous magnetics fields can be an effective stimulus in 
plant development or whether there is no statistically significant effect of magnetic of 
magnetic fields.

Maffei, M. (2014, September 4). Magnetic field effects on plant growth, development, and 
evolution. Retrieved October 26, 2020, from https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4154392/
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Arkadiusz_Matwijczuk/
publication/258658241_Effect_of_magnetic_field_on_seed_germination_and_seedling_growt
h_of_sunflower/links/543ed0650cf21c84f23cc1b0.pdf

Majd, A. (2009, March 27). Effect of Magnetic Fields on Growth and Antioxidant Systems in 
Agricultural Plants. Retrieved October 26, 2020, from https://www.researchgate.net/profile/
Azita_Shabrangy3/
publication/327862491_Effect_of_Magnetic_Fields_on_Growth_and_Antioxidant_Systems_in
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Modeling and Comparing Kidney Bean Plant Growths with Mathematical Functions
 Chaitanya Nagesh

Plant growth modeling for crops such as the Red Kidney Bean, can be modelled by 
major mathematical functions. Variables, such as temperature, sunlight, soil pH, and 
water, regulate the growth process, both by promoting and inhibiting the growth. 
Logistic growth curves are a highly accurate forecasting method for people planting 
a variety of legume plants, including Red Kidney Bean Plants. And having a method 
of prediction will help in crop management, pest & disease management, and yield 
forecasting. In addition, comparing the overall trends with the actual growth curves, 
will determine accuracy. Due to the growth of computer resources and the sharing 
of experiences between scientists (biologists, mathematicians, and computer 
scientists), the development of plant growth models has progressed a lot during the 
past two decades. 

By conducting a meta-analysis and research of other growth curves of kidney bean 
plants, this experiment signifies the importance of comparison of a researched 
(meta-analysis) model to the experimental model. The comparison of the meta-
analysis model and each model of the experiment conducted, can enhance the 
examination of necessary factors and unnecessary factors as well. To further 
research, this project conducts an experiment on the growth of Kidney Bean Plants 
based on various factors, such as sunlight, water, temperature, fertilizer type, etc. 
The growth of each plant, and its assigned factor, are modelled by sigmoidal 
functions. The sigmoidal curve shows the different phases of growth: the lag phase, 
the exponential phase, the diminishing growth phase, and the stationary phase 
(where the curve approaches the asymptote). The features of the sigmoidal curve 
best manifests the day-to-day growth of a Kidney Bean Plant. 

Cao, L., Shi, P., Li, L., & Chen, G. (2019, February 12). A New Flexible Sigmoidal 
Growth Model. Retrieved December 07, 2020, from https://
www.mdpi.com/2073-8994/11/2/204

Fourcaud T;Zhang X;Stokes A;Lambers H;Körner C;. (n.d.). Plant growth modelling 
and applications: The increasing importance of plant architecture in growth models. 
Retrieved December 07, 2020, from https://pubmed.ncbi.nlm.nih.gov/18387970/

Jakhete, S. (2013). Modeling Plant Growth With Mathematical Models. Retrieved 
December 07, 2020, from https://www.academia.edu/7435756/
Modeling_Plant_Growth_With_Mathematical_Models
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Biodegradation rate of natural pesticides
 Grace Nambo
When it comes to agriculture, the research world has attempted to find the most effective, 
safest, and fastest ways to improve the quality and durability of the crops that are planted. 
However, many of these solutions are filled with man-made products that the portion of the 
public doesn’t feel comfortable using compared to natural alternatives. A large sum of people 
love to grow crops at home for them to be as organic and up to standards as possible, 
however natural obstacles such as fungal infections may slow down the process. Studies 
have shown the benefits and effectiveness of Eucalyptus oil and Neem oil when it comes to 
being a natural fungicide. However, this study specifically compares the two and analyses 
which one is the most effective when combating commonly occurring fungi. This study will be 
conducted through the use of a meta-analysis. The goal of this study is to better inform the 
public on the best natural way to protect crops from falling victim to fungal infections. 

Schroder, T., Gaskin, S., Ross, K., & Whiley, H. (2017). Antifungal activity of essential oils 
against fungi isolated from air.
International journal of occupational and environmental health, 23(3), 181–186.
https://doi.org/10.1080/10773525.2018.1447320

Rawat, Kanchan & Sahoo, U. & Hegde, Nagaraj & Kumar, Awadhesh. (2017). Effectiveness 
of Neem (Azadirachta indica
A. Juss) Oil against Decay Fungi. Science & Technology Journal. 5. 48-51.
10.22232/stj.2017.05.01.06.
https://www.researchgate.net/publication/322415098
_Effectiveness_of_Neem_Azadirachta_indica_A_Juss_Oil_a
gainst_Decay_Fungi

Hayes, T. B., Case, P., Chui, S., Chung, D., Haeffele, C., Haston, K., Lee, M., Mai, V. P., 
Marjuoa, Y., Parker, J., & Tsui,
M. (2006). Pesticide mixtures, endocrine disruption, and amphibian declines: are we 
underestimating the impact?.
Environmental health perspectives, 114 Suppl 1(Suppl 1), 40–50.
https://doi.org/10.1289/ehp.8051
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The Effects of Wildfire Smoke on Photosynthetic Rates in Plant Life
 Charley Piercy, Emma Schreiner
Every year, California experiences devastating wildfires that destroy wildlife habitats, 
residential areas, and agricultural land. These fires often burn for months at a time, and 
stretch across hundreds of thousands of acres. Although these impacts are of greater 
consequence and are highlighted in the media, there may still be smaller effects that are 
overlooked. However, these overlooked effects may not be as minor as we think. Wildfire 
smoke could be impacting wildlife in ways that have not yet been observed. Specifically, 
increased exposure to smoke could be impacting plant life. The photosynthetic rates in plants 
could be impacted by prolonged exposure to smoke in the atmosphere. The purpose of this 
study is to evaluate the significance of the effects of wildfire smoke exposure on 
photosynthetic rates in plant life. Simulated environments were replicated in order to observe 
the effects. An assortment of plants were enclosed in two separate environments, in which 
one group was regularly exposed to smoke, and the other was not. At different intervals after 
the initial smoke exposure, carbon dioxide, illumination, and oxygen levels were assessed. 
After a period of 12 days, it was concluded that the data did not support the hypothesis that 
smoke would have a significant effect on the photosynthetic rates in plants. 

English, P. (2020). Wildfires and Climate Change. Retrieved October 08, 2020, from 
https://trackingcalifornia.org/climate-change/wildfires 

Porter, T. (2020, October 8). California Daily Wildfire Update. Retrieved October 08, 2020, 
from https://www.fire.ca.gov/daily-wildfire-report/

Wohleb, C., Carrie, Miller, P., Wallheimer, B., & Wright, J. (2019, July 12). Navigating the 
Smokey Haze - Impacts of Wildfire Smoke on Potatoes. Retrieved October 08, 2020, from 
https://www.growingproduce.com/vegetables/navigating-the-smokey-haze-impacts-of-
wildfire-s moke-on-potatoes/
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The Ideal Amount of Peppermint Essential Oil on the Growth Rate of Phytoplankton.
 Riya Pulla, Kavya Santhanam
Phytoplankton is a major part of the ocean environment and with global warming there has 
been a decrease in that number. Essential oil has hydrocarbons which could help promote 
the growth of the phytoplankton. It is important to have a high phytoplankton population to 
keep a working food chain and healthy overall marine life. If essential oil is added into a 
phytoplankton environment, then the phytoplankton numbers will increase due to the 
presence of other bacterias that break down the crude oil components to later be used by 
the phytoplankton for their photosynthetic processes. 

Ates, S. B. (2016). Phytoplankton and the Oil Spill. Retrieved 2020, from
http://education.gulfresearchinitiative.org/wp-content/uploads/2013/09/Phytoplankton-and-
the-Oil-Spill.pdf

Biello, D. (2010, May 25). Slick Solution: How Microbes Will Clean Up the Deepwater 
Horizon Oil Spill.
Retrieved December 07, 2020, from
https://www.scientificamerican.com/article/how-microbes-clean-up-oil-spills/

Dhifi, W., Bellili, S., Jazi, S., Bahloul, N., & Mnif, W. (2016, September 22). Essential Oils' 
Chemical
Characterization and Investigation of Some Biological Activities: A Critical Review. Retrieved 
December
07, 2020, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5456241/
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Gravotropsim and photorropism in arabadopsis plants
 Sidney Ramos
The objective of this study is to determine whether a singular gene can affect both 
gravitropism and phototropism in the arabidopsis plant. Arabidopsis thaliana, is a species of 
the Arabidopsis plant that will be studied due to its fast growth rate. Plants' response to 
gravity pulling on it is known as gravitropism while phototropism is the plant's response to a 
light stimulus. Many similar studies have been conducted in the past but none have tested 
the effects of a gene known as the AT5G51820 gene. This research will show us if 
gravitropism and phototropism are controlled by the same gene in an arabidopsis plant 
because then plants without this gene would not respond to gravity or light. The AT5G51820 
gene is known to affect gravitropism. Finding out whether plants will produce more shoots 
due to the way gravity is pulling or the place the light source is, will further our knowledge in 
plant genes and benefit our ability to grow foods in low light or low gravity. 

Aharoni, G. (2003). Terpenoid Metabolism in Wild-Type and Transgenic Arabidopsis Plants. 
The Plant Cell,
15(12), 2866–2884. https://doi.org/10.1105/tpc.016253

Blancaflor, B. (2013). How plants sense gravity - a new look at the roles of genetics and the 
cytoskeleton.
Space Daily. https://link.gale.com/apps/doc/A318501975/GPS?u=va_s_053_0740&sid=GPS 
xid=2a873cde

Chen, R., Rosen, E., & Masson, P. (1999, June 01). Gravitropism in Higher Plants. Retrieved 
December 08,
2020, from http://www.plantphysiol.org/content/120/2/343

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1821X12
Plant Sciences

1800

LCPS RSEF OFFICIAL ABSTRACT - 2021
Which Enhancer of Laccase Transcription is Most Effective?
 Marvi Soomro
Laccase is an oxidoreductase enzyme found in white-rot fungi. Researchers have 
demonstrated and are further studying the ability of white-rot fungi to aid in bioremediation. 
Although bioremediation utilizing fungi is proven to be effective, it is limited to the amount of 
laccase that the fungi are able to produce. By increasing the rate at which laccase is 
produced, the efficiency of bioremediation with fungi increases. Therefore, the purpose of this 
meta data analysis is to gather information from studies relating to enhancing laccase 
production in order to determine the most effective method. 

da Luz JMR, Paes SA, Nunes MD, da Silva MdCS, Kasuya MCM (2013) Degradation of Oxo-
Biodegradable Plastic by
Pleurotus ostreatus. PLOS ONE 8(8): e69386.

Baldrian, P. (2006, March 1). Fungal laccases - occurrence and properties. Retrieved 
December 07, 2020, from
https://academic.oup.com/femsre/article/30/2/215/2367606

Ihssen, J., Schubert, M., Thöny-Meyer, L., &amp; Richter, M. (2014, March 3). Laccase 
catalyzed synthesis of
iodinated phenolic compounds with antifungal activity. Retrieved December 09, 2020, 
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3940670/
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The Effect of Caffeine on the Growth of Vigna Radiata
 Safiya Hasan, Shermin Uzair
This project researched the effect of the addition of coffee as a chemical stimulant, on the 
growth of Vigna radiata (mung beans). Research in this field is important because it can lead 
to more environmentally friendly and effective growth stimulants other than chemical fertilizer 
in the agriculture industry. Our findings suggested that the mung bean plants that were given 
the caffeine solution sprouted before the mung bean plants that were given only 100 ml of 
water (control group). Due to the nitrogen in the coffee, it acts as a catalyst for agile plant 
growth. However, we observed that the mung beans did not necessarily grow taller or larger.

There are various benefits that are associated with the addition of coffee in correlation with 
plant growth. Coffee is near seven on the pH scale making it neutral, though it is slightly 
more on the acidic side. With the combination of water, the coffee’s amino acids and proteins 
have the potential to expedite the growth of plants. In addition to aiding plant growth, coffee 
can operate as a chemical stimulant and prevent harmful bacteria. When used in moderation, 
the use of coffee as a chemical stimulant can replace harmful fertilizers. Our results can lead 
to a positive impact on the agricultural industry as coffee is better for the environment due to 
its organic nitrogenous nature 

De, R., and R.K. (Visva-Bharati Univ. Kar. “Seed Germination and Seedling Growth of Mung 
Bean (Vigna Radiata) under Water Stress Induced by PEG-6000.” AGRIS, International Seed 
Testing Association, 1 Jan. 1995, agris.fao.org/agris-search/search.do?
recordID=CH9600093.

Shaharoona, B., et al. “Effect of Plant Growth Promoting Rhizobacteria Containing 
ACC‐Deaminase on Maize (Zea Mays L.) Growth under Axenic Conditions and on 
Nodulation in Mung Bean (Vigna Radiata L.).” Society for Applied Microbiology, John Wiley 
&amp; Sons, Ltd, 12 Jan. 2006, sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/j.1472-
765X.2005.01827.x.

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



1823X12
Plant Sciences

1800

LCPS RSEF OFFICIAL ABSTRACT - 2021
The Effects of Acid Rain on Brassica Rapa With the Presence of Mycorrhizae 
Concentrate
 Sahiti Vuppala

How does pollution, in the form of acid rain, affect the growth of the plant, Brassica 
rapa, with the presence of mycorrhizae concentrate? The purpose of this experiment 
is to test the efficiency of the mycorrhizae against pollution, in this case, acid rain.  
Brassica rapa was planted in soil that contained different concentrations of the 
mycorrhizae concentrate from 0.1 to 0.5 g/mL; excluding the control group, which 
contained no mycorrhizae concentrate, and exposed to  2.5% acetic acid. Plant 
germination and height were recorded. 

Plant germination occurred in every group excluding the control group. Results show 
that the heights of the plants and the germination correlate to the efficiency of the 
mycorrhizae concentrate against acid rain. The significance of the Brassica rapa 
was tested by an ANOVA test and a follow up t-test to compare the means of the 
data. The ANOVA test and the follow-up t-test resulted in the p-value to be less than 
0.05. The interpretation of this data concludes that the null hypothesis is rejected, 
and the alternative hypothesis is supported by the data.

To further support results, the colonization of the mycorrhizal fungus needs to be 
tested and for a longer duration of time. This allows accuracy in the data to present 
precise results and conclusions. This experiment is important because it could 
resolve issues and factors of global warming that affect plant life. If this fungus is 
used, it may prevent harm to plants; additionally, could possibly allow the plants to 
grow significantly faster and healthier.

Aliasgharzadeh, N., Rastin, S.N., Towfighi, H. et al. Occurrence of arbuscular 
mycorrhizal fungi in saline soils of the Tabriz Plain of Iran in relation to some 
physical and chemical properties of soil. Mycorrhiza 11, 119–122 (2001). https://
doi.org/10.1007/s005720100113

Begum, N., Qin, C., Ahanger, M. A., Raza, S., Khan, M. I., Ashraf, M., … Zhang, L. 
(2019, September 19). Role of Arbuscular Mycorrhizal Fungi in Plant Growth 
Regulation: Implications in Abiotic Stress Tolerance. Frontiers in plant science. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6761482/.
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The Effect of Nitrates on the Starch Production of Duckweed
 Jacob Willcox
Duckweed (Lemna minor) and related genera of the duckweed family (Lemnaceae) are the 
smallest flowering plants known. Individual plants consist of a single, flat oval leaf no more 
than a quarter of an inch long that floats on the surface of still-moving ponds, lakes, and 
sloughs. Duckweed is commonly found throughout temperate regions, and is considered by 
many to be invasive in nature. However, duckweed has vast potential for cultivation and 
usage in tandem for environmental remediation and production of biofuels. One of the most 
problematic parts of large scale farming is fertilizer run-off into waterways, particularly 
nitrogen. This can lead to algae bloom and the killing off of aquatic life. Duckweed catchment 
basins can be useful in uptake, fixing and removal of pollutant nitrogen. In turn, the duckweed 
rich in starch can be harvested and used in the production of biofuels. To that end, the 
amount of nitrogen uptake and subsequent starch production is a potential limiting factor in 
duckweed’s ability to interrupt this destructive cycle. By growing three separate cultures of 
duckweed in water with different concentrations of urea nitrogen, the resultant starch output 
of the duckweed indicated the potential of nitrogen remediation and use in biofuels. After 
leaving samples to grow for two weeks, individual samples were dried then stained with 
iodine. Samples were then photographed under a microscope for comparative analysis of 
pigments in order to determine the most efficient level of starch production before the 
nitrogen becomes toxic to the duckweed. 

Joy K. W. (1969). Nitrogen metabolism of Lemna minor. I. Growth, nitrogen sources and 
amino acid inhibition. Plant physiology, 44(6), 845–848. https://doi.org/10.1104/pp.44.6.845

F. (n.d.). DUCKWEED: A tiny aquatic plant with enormous potential for agriculture and
environment. Retrieved February 26, 2021, from
http://www.fao.org/ag/AGAinfo/resources/documents/DW/Dw2.htm

Yao Xiao, Yang Fang, Yanling Jin, Guohua Zhang, Hai Zhao, Culturing duckweed in the field 
for starch accumulation ,Industrial Crops and Products, Volume 48, 2013, ISSN 0926-6690, 
https://doi.org/10.1016/j.indcrop.2013.04.017. 
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Examining the Response of Arabidopsis thaliana Seeds Primed With a Cell Cycle 
Inhibitor to Varying Storage Conditions
 Lyndrinn Yao
Seed priming is a technique performed on seeds to improve germination performance, but 
prime seeds show a reduction in storability and longevity. Arabidopsis thaliana seeds have 
shown a reduction in damage to seed storability after being primed with mimosine, a cell 
cycle inhibitor, but this has also shown diminished benefits from priming. A. thaliana seeds 
were hydroprimed with mimosa pudica extract and stored at three temperatures along with 
two groups of varying humidity. Seeds were then germinated over a week to examine the 
effects of priming with mimosine on storability and germination speed under different storage 
conditions compared to seeds primed without mimosine. Data for seeds stored at a high 
humidity has not been collected yet. However, preliminary results show that at 27 F, priming 
with mimosine improves seed viability with little effect on germination speed. Seeds stored in 
a refrigerator at 37 F showed both decreased speed and seed longevity when primed with 
mimosine, and seeds stored at room temperature showed a decrease in seed longevity with 
little effect on germination speed. Results that show significant variation in germination speed 
and storability under different conditions would indicate a potential for optimizing storage 
conditions for seeds primed with mimosine to maximize benefits of seed priming with 
minimum damage to seed storability. 

Hussain, S., Zheng, M., Khan, F., Khaliq, A., Fahad, S., Peng, S., … Nie, L. (2015). Benefits of 
rice seed priming are offset permanently by prolonged storage and the storage conditions. 
Scientific Reports, 5(1). https://doi.org/10.1038/srep08101

Sano, N., & Seo, M. (2019). Cell cycle inhibitors improve seed storability after priming 
treatments. Journal of Plant Research, 132(2), 263–271. https://doi.org/10.1007/s10265-018-
01084-5

Xu, L.-X., Xin, X., Yin, G.-K., Zhou, J., Zhou, Y.-C., & Lu, X.-X. (2020). Timing for antioxidant-
priming against rice seed ageing: optimal only in non-resistant stage. Scientific Reports, 10
(1). https://doi.org/10.1038/s41598-020-70189-6 
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Pulse: A Transfer Learning Initialized Dual-DNN for Real-Time Atrial Fibrillation 
Detection from Noisy Cardiac Signals
 Ihita Bolisetty
Placing up to 6 million individuals at risk yearly, atrial fibrillation (Afib) remains one of the 
strongest undetected predictors of heart failure or stroke. Afib prediction systems derived 
from ECG signals still struggle with effectiveness against cardiac arrest and stroke due to Afib
’s asymptotic properties. With expanding developments in the diagnostic monitoring abilities 
of smart wearable devices, real-time monitoring of Afib from PPG signals has gained 
significant traction. However, PPG signals are greatly affected by ulterior noise such as 
motion artifacts which hold similarities in waveform irregularities to those created by atrial 
fibrillation. In the following research, a computational approach is developed to relate signal 
quality and AFib predictions to overcome noise in PPG signals. The Pulse framework 
consists of transfer learning (transfer of weights for better weight initialization from a 
pretraining to a training model), dual tasking (correlated assessment of the two related tasks 
of signal quality and Afib detection for increase performance), and threshold verification 
(clustering signal segment predictions for confirmation of true AFib instance). After extensive 
experimentation, the novel Seq2Seq transfer learning initiated CNN model performed with 
high sensitivity (98.06), specificity(98.38%), and recall (96.01%). This approach bridges real-
time analysis with a lightweight architecture and low inference time of Afib predictions. With 
further development, this model can be implemented as an application in smartwatches for 
real-time monitoring of Afib events to potentially serve as a prediagnostic method for cardiac 
disease or stroke medical attention. 

Aschbacher, K., Yilmaz, D., Kerem, Y., Crawford, S., Benaron, D., Liu, J., Marcus, G. (2020). 
Atrial fibrillation detection from raw photoplethysmography waveforms: A deep learning 
application. Heart Rhythm O2, 1(1), 3-9. https://doi.org/10.1016/j.hroo.2020.02.002

Torres-Soto, J., Ashley, E.A. Multi-task deep learning for cardiac rhythm detection in 
wearable devices. npj Digit. Med. 3, 116 (2020). https://doi.org/10.1038/s41746-020-00320-4

Turakhia, M. P., Desai, M., Hedlin, H., Rajmane, A., Talati, N., Ferris, T., Desai, S., Nag, D., 
Patel, M., Kowey, P., Rumsfeld, J. S., Russo, A. M., Hills, M. T., Granger, C. B., Mahaffey, K. 
W., & Perez, M. V. (2019). Rationale and design of a large-scale, app-based study to identify 
cardiac arrhythmias using a smartwatch: The Apple Heart Study. American heart journal, 207, 
66–75. https://doi.org/10.1016/j.ahj.2018.09.002

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



2002T12
Systems Software

2000

LCPS RSEF OFFICIAL ABSTRACT - 2021
Recognizing State of Rubik's Cube from a Sequence of Images with Computer Vision
 Luke DiGiovanna, Joshua Leichty
The Rubik’s cube is a puzzle which is difficult for most people and grows exponentially in 
difficulty with larger cubes. Algorithms exist to solve the cube computationally, but often 
require manual entry of the state of the cube or utilize image recognition in a relatively slow or 
tedious way. This project seeked to create a robust algorithm to interpret the state of a 
Rubik’s cube in a manner simplest for the user. Instead of scanning the cube face-by-face, 
this algorithm attempts to create a representation of the cube using a sequence of images of 
five sides of the cube. The first step in this process is to identify each visible color tile, made 
possible by filtering the image and subsequently finding minimum area rectangles around 
contours, and filtering out outliers. The second step is to interpolate or extrapolate the tiles 
that weren’t identified. A categorical model was trained to label the color of each tile using 
RGB color ratios. Once a face’s tiles are labeled, it’s position is locked, so an algorithm is 
applied to orient the faces. When all five faces have been labeled, the sixth face can be 
determined by deduction. After the cube is solved, Korf’s algorithm creates a solution in 20 
turns or less. The model can currently detect and categorize colors of tiles of images 
containing a single face of the cube but struggles when given a cube with multiple faces in 
the image. Accuracy detecting will be conducted to determine the exact model parameters. 

Kasprzak, Włodzimierz, and Wojciech Szynkiewicz. “Rubik’s Cube Reconstruction from 
Single View for Service Robots.” Machine Graphics & Vision International Journal, vol. 16, 
May 2007, pp. 451–59.

Korf, Richard. “Finding Optimal Solutions to Rubik’s Cube Using Pattern Databases.” 
AAAI’97/IAAI’97: Proceedings of the Fourteenth National Conference on Artificial Intelligence 
and Ninth Conference on Innovative Applications of Artificial Intelligence, July 1997, pp. 700–
05.

Ng, Justin. Automated Rubik’s Cube Recognition.
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The Effect of Simple Protective Measures on System Security
 Raeva Gangidi, Adithya Pradosh
The most common point-of-entry for malicious software tends to be human error. These 
errors most often include opening unsecured links and using outdated software. The purpose 
of our project is to determine the overall impact of simple protective measures (such as 
software updates) on the security of computer systems. Our research indicates that simple 
antivirus measures have a tremendous impact on network security.

The WannaCry Ransomware attack is a perfect example of issues with outdated software, as 
older Windows Systems were its primary target. Microsoft had released a patch a few 
months before the attack that corrected the bug that WannaCry exploited. The attack crippled 
hospitals and factories across the globe, and was entirely preventable through regular 
software updates.

WannaCry is classified as an Internet Worm, being able to digitally “worm” its way onto other 
systems in a local network. Even if a computer has the latest security patches installed, it can 
still be infected if another device on the network is compromised. Simple protective 
measures, such as software updates, are crucial to any cybersecurity fortifications in place. 
Lack of such protection, even a single unprotected end-user, can lead to devastating losses 
Chen, Q., & Bridges, R. A. (2017, December). Automated behavioral analysis of malware: A 
case study of wannacry ransomware. In 2017 16th IEEE International Conference on 
Machine Learning and Applications (ICMLA) (pp. 454-460). IEEE.

Kiruri, K., & Kamau, L. (2018). LESSONS ON CYBER SECURITY: A CASE STUDY OF 
WANNACRY RANSOMWARE. In JKUAT ANNUAL SCIENTIFIC CONFERENCE 
PROCEEDINGS (pp. 192-198).

Moe, N. B., Aurum, A., & Dybå, T. (2012). Challenges of shared decision-making: A multiple 
case study of agile software development. Information and Software Technology, 54 (8), 853-
865.

Moore, D., Shannon, C., & Claffy, K. (2002, November). Code-Red: a case study on the 
spread and victims of an Internet worm. In Proceedings of the 2nd ACM SIGCOMM 
Workshop on Internet measurement (pp. 273-284).

Zareapoor, M., & Seeja, K. R. (2015). Feature extraction or feature selection for text 
classification: A case study on phishing email detection. International Journal of Information 
Engineering and Electronic Business , 7 (2), 60.
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Finding the G/G/c Queue Formula
 Myisha Jamal
The goal of this research was to find a mathematical formula to represent the 
G/G/c queue accurately. In order to do this, a Java simulator was used. The 
effect of the number of servers (which was manipulated for one through five) 
on the ratio of actual wait time to estimated wait time was measured. The 
data showed a positive correlation between the two variables, which meant 
that as the number of servers increased, the ratio between actual and 
estimated wait time increased as well. Wait time decreases as the number of 
servers increases. The regression line provided a formula to represent this 
relationship between the number of servers and the ratio for wait time for the 
G/G/c queue: y=7.16*10^-3x+1.01, with x representing the number of servers 
and y representing the ratio. 

Boffey, T. (1989). Location of Software in Distributed Computing Systems. 
The Journal of the Operational Research Society, 40(10), 863-870. 
doi:10.2307/2583395

Kingman, J. (1962). On Queues in Heavy Traffic. Journal of the Royal 
Statistical Society. Series B (Methodological), 24(2), 383-392. Retrieved 
December 2, 2020, from http://www.jstor.org/stable/2984229

Woodard, D., & Goldszmidt, M. (2011). Online Model-Based Clustering for 
Crisis Identification in Distributed Computing. Journal of the American 
Statistical Association, 106(493), 49-60. Retrieved October 2, 2020, from 
http://www.jstor.org/stable/41415532 
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Automatic Music Generation with Deep Learning
 Adelynn Jones, Jaehee Kim
All musicians, specifically composers, run into writer’s block at least once in their career. To 
help musicians overcome this, a system will be created that provides short clips of generated 
sound with the feature of genre input. For example, a jazz artist could put in “Jazz” as the 
genre to generate a 30-second jazz tune that could inspire a verse, chorus, or any part of a 
song. After researching and evaluating different types of models implemented in music 
generation platforms, the most efficient model will be selected to train on MIDI file datasets 
for a select set of music genres. Once the model is able to produce generated songs, a 
website will be created so that the program is accessible to composers. The data analyzed 
will be the sheet music for the generated songs. Specifically, the amount of white space in the 
sheet music will be measured: the less white space, the better the performance of the model. 
Once the model is generating enough notes for the test output to resemble a song, a new 
song will be composed based on that melody. To quantitatively measure this data, the 
amount of time it usually takes a composer to compose a song will be compared to the time it 
took to compose a song based on the generated sound. The significance of this project will 
be confirmed if the data shows that it takes less time to compose a song with the generated 
music than it would normally take a composer. 

Farzaneh, M., & Toroghi, R. M. (2020, April). GGA-MG: Generative Genetic Algorithm for 
Music Generation [PDF]. Tehran, Iran: Media Engineering Faculty, Iran Broadcasting 
University. Retrieved February 24, 2021, from 
https://arxiv.org/ftp/arxiv/papers/2004/2004.04687.pdf

Mao, H. H., Shin, T., & Cottrell, G. W. (2018). DeepJ: Style Specific Music Generation 
[Scholarly project]. In 2018 12th IEEE International Conference on Semantic Computing. 
Retrieved February 24, 2021, from https://cseweb.ucsd.edu/~gary/pubs/henry-deepj.pdf

Pai, A. (2020, May 15). Automatic Music Generation: Music Generation Deep Learning. 
Retrieved February 24, 2021, from https://www.analyticsvidhya.com/blog/2020/01/how-to-
perform-automatic-music-generation/
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The Effectiveness of a Trained Neural Network for Targeted Herbicide Delivery
 Alessia Jones, Marliana Marraccini

Gluten intolerance, once a scientific mystery that now greater than 5% of the 
American population suffers from, has now been shown by studies to be a 
consequence of glyphosate, the active ingredient in common, non-selective 
herbicides. In a multiyear project, our goal is to train a neural network to identify 
weeds, acting as the foundation for visual scanners and utilized on agricultural 
robots as well as herbicide combines to differentiate wheat from weed when spraying 
herbicide, thereby decreasing glyphosate residue. By creating a neural network, we 
are teaching the scanner to recognize and identify similarities and underlying 
relationships in a set of images. To do so, we will photograph wheat and weeds from 
fields after permission has been granted by local farmers, taking note of luminosity, 
time of day, and weather conditions. Over the past few months, with the help of our 
mentor, we have conducted extensive research on local farming patterns, tested 
cameras in both the RGB and infrared light spectrum for our field work, and have 
constructed an adjustable camera stand to ensure we have a fixed frame for our 
photos. Throughout the spring and summer, we will capture a minimum of 500 
photos in both the RGB and infrared light spectrum of a variety of weeds, annotate 
each picture using Lobe, and put together a preliminary neural network. We will 
continue on this neural network, testing it’s accuracy in the field and making the 
required adjustments for maximized results. Once we have successfully finalized our 
data set, we will publish our findings, contributing to the community of precision 
agriculture by being the first published neural network of the field in the Mid-Atlantic.

Glyphosate, pathways to modern diseases II: Celiac sprue and gluten intolerance. 
(2013, December 1). PubMed Central (PMC). 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3945755/

 Steward, B. L., Gao, J., & Tang, L. (2019). The use of agricultural robots in weed 
management and control. Iowa State University Digital Repository. 
https://lib.dr.iastate.edu/cgi/viewcontent.cgi?article=2333&context=abe_eng_pubs
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Using Machine Learning Models on Synthetically Oversampled Data to Predict 
Autonomous Vehicle Cybersecurity Attacks
 Shyamanth Kudum
Connected and Autonomous Vehicles (CAVs) are becoming increasingly popular 
technologies that fascinate all of us with their self driving capabilities. However, the structure 
of these modern devices is so complex that they are prone to dangerous cybersecurity 
attacks. Machine learning is an important step in the process of dealing and identifying these 
attacks to prevent their likelihood and keep roads safe. Currently, however, machine learning 
models in this field achieve stellar accuracy on classes with many data points, but perform 
poorly on minority classes. In order to address this problem, this research presents a novel 
approach to CAV attack prediction by synthetically over sampling the minority classes in the 
CAV-KDD dataset. Then, a Random Forest and Naive Bayes model are trained and tested on 
this dataset and compared to control models trained on the original dataset. Preliminary 
results show that oversampling the dataset has led to an increase in accuracy on all 
oversampled minority classes, particular for the Random Forest. While the Naive Bayes has 
shown improvements on minority classes, these improvements have also been linked to a 
decrease in accuracy on some majority classes. Despite being minority classes in this 
dataset, the attacks represented are widespread and dangerous. Therefore, creating 
accurate minority class identification models can help save lives by encouraging 
manufacturers to set up preventative measures based on the results provided. Future work in 
this project includes testing on more classification models and then incorporating them into a 
web application framework for rapid, interpretable prediction. 

Chawla, N., Bowyer, K., Hall, L., &amp; Kegelmeyer, W. (2002, June 01). SMOTE: Synthetic 
MINORITY OVER-SAMPLING TECHNIQUE. Retrieved February 26, 2021, from 
https://www.jair.org/index.php/jair/article/view/10302

He, Q., Meng, X., Qu, R., & Xi, R. (2020, August 07). Machine learning-based detection for 
cyber security attacks on connected and autonomous vehicles. Retrieved February 03, 2021, 
from https://www.mdpi.com/2227-7390/8/8/1311

Q. He, X. Meng and R. Qu, "Survey on cyber security of CAV," 2017 Forum on Cooperative
Positioning and Service (CPGPS）, Harbin, 2017, pp. 351-354, doi:
10.1109/CPGPS.2017.8075153.
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Tracking the Progression of Parkinson's Disease: Recording and Storing Tremor 
Occurrences via Accelerometer Data 
 Divya Lobo

Parkinson’s Disease is one of the most common neurological disorders with over 
60,000 Americans diagnosed each year (University of Nebraska Medical Center). 
Considering that  relatively little is known about the disease, and measuring long 
term effects is hard to accurately record, fewer treatment options are available to 
patients. Existing apps help to provide more information of a patient’s progression 
but have limited accessibility, accuracy, and high storage demands. To simplify the 
process of tracking symptoms of PD, specifically tremors, this project creates an 
app to record tremors more accurately without the need for external processing and 
a large amount of storage. The app was developed using Google’s new SDK, 
Flutter, allowing the application to be used on both Android and iOS platforms. The 
app collects ten seconds of accelerometer data and stores the data in Firestore. To 
gather accelerometer data, Android’s virtual device feature was used: the Pixel 3A 
was shaken on the screen to imitate a tremor and collect data with an 
ActionListener. Using the data collected, an amplitude vs time graph was derived in 
order for the intensity of the tremor to be analyzed by a patient’s physician. To 
improve on the accuracy of the tremor recordings, low-pass filters were applied to 
the accelerometer data. Preliminary data on the accuracy of the app is still being 
collected. Since recording tremors is non-specific to Parkinson’s, the app could 
eventually be used to analyze and differentiate between tremors in other 
neurological disorders like Huntington’s.

di Biase, L., Brittain, J. S., Shah, S. A., Pedrosa, D. J., Cagnan, H., Mathy, A., 
Chen, C. C., Martín-Rodríguez, J. F., Mir, P., Timmerman, L., Schwingenschuh, P., 
Bhatia, K., Di Lazzaro, V., & Brown, P. (2017). Tremor stability index: a new tool for 
differential diagnosis in tremor syndromes. Brain : a journal of neurology, 140(7), 
1977–1986. 
https://doi.org/10.1093/brain/awx104

Hess, C. W., & Pullman, S. L. (2012). Tremor: Clinical phenomenology and 
assessment techniques. Tremor and Other Hyperkinetic Movements, 2. 
https://doi.org/10.7916/D8WM1C41

Kubben, P. L., Kuijf, M. L., Ackermans, L. P., Leentjens, A. F., & Temel, Y. (2016). 
TREMOR12: An Open-Source Mobile App for Tremor Quantification. Stereotactic 
and functional neurosurgery, 94(3), 182–186. https://doi.org/10.1159/000446610
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A Novel Approach to User Security with Recoverable Biometrics
 Ryan Lundqvist
Recently in 2019, 28 million records of facial and fingerprint information from 83 different 
countries were leaked by Suprema biostar, a biometric authentication company in 
correspondence with police, contractors, and banks. The irrevocability of biometrics and the 
potential for information breaches are causing critical problems with the safety and security of 
biometric authentication, as displayed by this privacy catastrophe. Additionally, biometrics are 
becoming an increasingly more relevant and widespread security measure in our rapidly 
modernizing world. The explosion of biometrics in the 21st century has seen this technology 
becoming increasingly relevant to protecting the most vital aspects of an individual, whether it 
be bank accounts, healthcare, or law enforcement, and should be protected and trusted. 
Because of this, a more secure method of authentication is necessary. One solution is to 
avoid storing fingerprint data in external servers, opting to locally process and distort 
biometric data, to avoid theft. This is a form of recoverable biometric authentication, which 
this engineering project will attempt to improve and implement in an industry standard device. 
Expected results will show optimized FAR and FRR values for user security, providing 
successful distortion with no statistically significant degradation in reliability or usability. 
These results may have broader implications in the world of cybersecurity, and the 
implementation of the techniques discussed could vastly improve user security and cut down 
on static fingerprint data leaks. 

L. A. Elrefaei and A. M. Al-Mohammadi, Machine vision gait-based biometric cryptosystem
using a fuzzy commitment scheme,Journal of King Saud University – Computer and
Information Scienceshttps://doi.org/10.1016/j.jksuci.2019.10.011

Ratha, N., Connell, J., Bolle, R., & Chikkerur, S. (2006). Cancelable Biometrics: A Case 
Study in Fingerprints. 18th International Conference on Pattern Recognition (ICPR'06), 4, 370
-373.

Yang, W., Wang, S., Hu, J., Zheng, G., & Valli, C. (2019). Security and Accuracy of 
Fingerprint-Based Biometrics: A Review. Symmetry, 11(2), 141. doi:10.3390/sym110201410 
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The Application of Artificial Narrow Intelligence Software in Marketing and 
Advertising
 Aidan Johnson, Matteen Mahfooz

Artificial intelligence refers to the simulation of human intellect in machines to act or 
think like human beings. The marketing and advertising work field is expensive and 
there are no real alternatives to hiring a marketing team who are knowledgeable in 
the color psychological field of research when producing any form of marketing 
advertisements. This program effectively can replace these marketing teams saving 
company money on hiring humans who can make mistakes due to their human 
nature.

Created using the Java computing language which is a robust computing language, 
capable of the creation of a vast amount of programs. This computing language is 
capable of handling these very processor intensive tasks effectively and quickly.

By inputting your .png image into the software it will then interpret, reorganize and 
output which will then be interpreted to see which category and part of color 
psychology it might fall under. This can allow for a more easier and cost effective 
way to market and advertise products.

Bottomley, P. A., & Doyle, J. R. (2006). The interactive effects of colors and products 
on perceptions of brand logo appropriateness Sage Journals. 
https://doi.org/10.1177/1470593106061263 

Foxall, G. R., Goldsmith, R. E., &amp; Brown, S. (1998). Consumer psychology for 
marketing. United Kingdom: South-Western.

Haggar, P. (2000). Practical Java: Programming language guide. Reading, MA: 
Addison-Wesley.

Singh, S. (2006, July 01). Impact of color on marketing. Retrieved November 10, 
2020, from https://doi.org/10.1108/00251740610673332 
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Using JSoup to find malicious web pages
 Adhya Ravikumar
This program that I have designed will help people - both regular people and web 
developers whose own web pages could be infected with malwares or viruses. The 
program utilizes JSOUP which allows the program to parse through the source code 
of the web page and pick up on any embedded external URL. When an URL is 
input, the program analyzes the source HTML code of a certain web page and 
states how many external links there are and it lists if each of them is good or bad. 
My program predicted a high correlation between the number of external links 
(iframes) and whether a certain web page was malicious or not, the more iframes 
was embedded in the source code, the more chance it is that the web page is 
malicious.

Java Security: Web Crawlers and Beyond: Dean, D., Felten, E. W., Wallach, D. S., & 
Balfanz, D. (1997). Java Security: We Security and Beyond. Java Security: Web 
Browsers and Beyond. Retrieved from : http://science.slc.edu/jmarshall/
courses/2005/fall/cs190/Spapers/12-dean98java.pdf

Shete, D., & Bojewar, S., Dr. (2019). Auto Approach for Extracting Relevant Data 
Using Machine Learning. Auto Approach for Extracting Relevant Data Using 
Machine Learning. Retrieved from http://www.csjournals.com/IJEE/PDF11-1/99. 
Dipali.pdf

Thasal, R., Yelkar, S., Tare, A., & Gaikwad, S. (2018). Information Retrieval and De-
duplication for Tourism Recommender System. Information Retrieval and De-
duplication for Tourism Recommender System. Retrieved from https://
d1wqtxts1xzle7.cloudfront.net/56816437/IRJET-V5I4376.pdf?
1529323373=&response-content-disposition=inline; 
filename=Information_Retrieval_and_De_duplication.pdf&Expires=1601508460&Sig
nature=HCr2cIA16dLUxX4~0pK1goTtLpCFR7rcVpRNhEbxTYUK3BC8E3j3Pj2p78iz
gRoY4RIdFt5YRDrX4OuMHgEz-dxXYvv1axTrHoIh~oFv41u-oI~cIcnIs-
Pr07634zK9JhR7IluVkSOaMWholgV69Umsbi6zUWt9BXxw~Jlw5NHoltronXmWKs5
JF8WPrDynQUpelhc93qiM3Nag4lodPBPfFBhA3eJ52JgxAakMOVN~pRpjmQp9BKJ
GRfe8xr5SGAdJZRQ6ubQhh7nthplMSHKT5fFDwHDXdcvOXXeX3tQQfYUhaRNoX
OsN61Ls2CMQ7EPCyAnc6pW-iwdYduZp7w__&Key-Pair-
Id=APKAJLOHF5GGSLRBV4ZA
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Depressed? Consider Taking Iodine
 Nalin Aggarwal, Ava Joulapour
As past research indicates a possible correlation between iodine deficiency disorder 
(IDD) and the hippocampus, we explored the potential relationship between iodine 
and the prevalence of depression. In order to accomplish this, we compared the 
depression and mental illness rates of certain populations and analyzed them 
alongside the prevalence of iodine in the region. The research conducted will place 
an emphasis on iodine’s impact on neurocognitive impairment, specifically relating to 
the mental health disorder of depression. This experiment was performed on three 
levels: state/regionally, nationally, and globally. By collecting mental health data from 
the National Survey on Drug Use and Health (NSDUH) Annual Reports and “Our 
World In Data'', iodine consumption data from United States Geological Survey 
(USGS) and the Iodine Global Network, and analyzing qualitative environmental 
factors related to different sources of iodine, we were able to create box and whisker 
plots, scatterplots, and perform statistical significance and correlation analysis. In the 
state level results, the significant contrast in major depressive disorders (MDD) rates 
amongst coastal and inland states indicates the possibility that iodine-rich coastal 
regions are correlated with lower rates of MDD. Thus, this supports our hypothesis 
that there is a correlation between iodine and the incident rates of depression, and 
more specifically that iodine may play a role in the prevention/treatment of 
depression. But, this is still unclear due to the low correlation findings at the national 
and global levels. However, these results may have surmounted due to the lack of 
more specific iodine statistics per state, nationally, and worldwide, complicating the 
solidification of our claim. A correlation between iodine and mental health would 
affect the efficiency of certain medications, encourage natural approaches to battling 
mental health, and change medical and social perspectives. 

Hetzel, B., Sharp, P., Zimmermann, M., D. Shawel, S. H., Dugassa, B., Z. Mezgebu, 
A. M., . . . Mann, J. (1970, January 01). Progress and challenges in eliminating 
iodine deficiency in Ethiopia: A systematic review. https://doi.org/10.1186/
s40795-016-0051-0

Sheline, Y. I. (2011). Depression and the Hippocampus: Cause or effect? Biological 
Psychiatry, 70(4), 308–309. https://doi.org/10.1016/j.biopsych.2011.06.006

Turan, E., & Karaaslan, O. (2019, December 21). The Relationship between Iodine 
and Selenium Levels with Anxiety and Depression in Patients with Euthyroid Nodular 
Goiter. OMJ 35, 4. https://doi.org/10.5001/omj.2020.84
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Gelatin as a Hydrogel for Site Specific Drug Delivery
 Dominic Bruzzesi, Jackson Smith
As new diseases are discovered it is essential to create efficient drug delivery 
devices. This research aims to find a way of making a site-specific delivery device 
with gelatin as a base. Various amounts of gelatin powder were used to create 
hydrogels and the degradation of these gels in a pot of body temperature water was 
monitored to see which group had the most controlled release of salt. The group of 
gelatin made with 8g of gelatin powder had the most controlled release rate out of 
the tested trials. The results in the experiment suggest that using more gelatin 
powder results in a hydrogel with a stronger structure and more controlled release 
while using too much gelatin powder results in an inconsistent release. 

Bajpai, A., Shukla, S. K., Bhanu, S., &amp; Kankane, S. (2008). Responsive 
polymers in controlled drug delivery. Progress in Polymer Science, 33(11), 1088–
1118. https://doi.org/10.1016/j.progpolymsci.2008.07.005

Klouda, L., & Mikos, A. G. (2008). Thermoresponsive hydrogels in biomedical 
applications. European Journal of Pharmaceutics and Biopharmaceutics, 68(1), 34–
45. https://doi.org/10.1016/j.ejpb.2007.02.025

Jeong, B., Bae, Y. H., & Kim, S. W. (2000). Drug release from biodegradable 
injectable thermosensitive hydrogel of PEG–PLGA–PEG triblock copolymers. 
Journal of Controlled Release, 63(1-2), 155–163. https://doi.org/10.1016/s0168-3659
(99)00194-7
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Chemotherapy verses Immunotherapy
 Nathan Curran
Cancer takes millions of lives each year and doctors and patients have limited treatment 
options. This research gives patients and doctors a statistical perspective on Chemotherapy 
and Immunotherapy to find the best option for a cancer patient. Thus, the question is which 
treatment, Immunotherapy or Chemotherapy, negatively affects the body the least with the 
greatest influence on the remission of cancer? The independent variable is the cancer 
treatment and the dependent variable is the chance of remission for each patient. Numerical 
data was collected on numerous independent trials that compared Chemotherapy and 
Immunotherapy treatments. Other studies are added to reinforce the conclusion such as 
nutritional studies and side effects. The ECOG status of patients recorded were reviewed 
and organized in respect to their ECOG rating. Remission rate was found using the total 
number of patients below ECOG status 2 and the total number of patients. The 
Immunotherapy patients have a higher overall remission rate at 0.99545 or 99.545 percent 
remission while Chemotherapy patients have a remission rate of 0.95786 or 95.786 percent 
remission. Proving that Immunotherapy patients have a 3.7585 percent higher chance of 
remission than Chemotherapy patients. Immunotherapy is a better treatment than 
Chemotherapy when comparing the ECOG status of patients, where any status under 2 is 
counted as remission. Additional cancer treatments can be added to extend the research, 
such as radiation or surgical therapies. Data additions like time spent in hospital and number 
of cycles of treatment in order to reinforce the conclusion. 

https://www.cancer.org/treatment/treatments-and-side-effects/treatment-
types/chemotherapy/how-is-chemotherapy-used-to-treat-cancer.html

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5529907/

https://cancerres.aacrjournals.org/content/37/7_Part_2/2395
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Anorexia Nervosa Relating to Blood Disorders in Children
 Kelsey French
The likelihood of a woman suffering from Anorexia Nervosa becoming 
pregnant is fairly high, based on the fact that nearly seven million women in 
the United States alone are affected by this disease. This study explores the 
correlation between women diagnosed with anorexia and the amount of 
children with a blood disorder per state. Several health departments were 
contacted (California, Georgia, and Maryland) to gather information about 
their incidence rates for Anorexia Nervosa in women between the ages of 18-
35 years old, and blood disorders in children between the ages of 0-18 years 
old. The results of this experiment show there is little to no correlation 
between women with Anorexia Nervosa and children with blood disorders in 
the mentioned states. However, it also shows that while there are many other 
complications that can come from a pregnant woman having anorexia, a 
blood disorder in their child is unlikely. 

Grazul-Bilska, A., Borowczyk, E., Bilski, J., Reynolds, L., Redmer, D., Caton, 
J., & Vonnahme, K. (2012). Overfeeding and underfeeding have detrimental 
effects on oocyte quality measured by in vitro fertilization and early embryonic 
development in sheep. Domestic Animal Endocrinology, 43(4), 289-298. 
doi:10.1016/j.domaniend.2012.05.001

John Muir Health. (n.d.). Nutrition During Pregnancy. Retrieved October 26, 
2020, from https://www.johnmuirhealth.com/health-education/health-
wellness/pregnancy-breastfeeding/nutritional-needs-during-pregnancy.html

     Tavian, M., & Peault, B. (2005). Embryonic development of the 
human hematopoietic system. The International Journal of 
Developmental Biology, 49(2-3), 243-250. doi:10.1387/ijdb.041957mt
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The Availability of Skilled Birth Attendants and Eclampsia Medications vs. Maternal 
Mortality Rates in India, Pakistan, and Afghanistan
 Rumaisa Humayun, Radhika Parbadia
Although researchers have made progress in understanding maternal 
mortality rates, challenges remain in efforts to analyze the factors that cause 
such high maternal mortality rates in developing countries, and death rates 
remain disproportionately high especially in African and South Asian 
countries. One factor that may contribute to lowering maternal mortality in 
these areas is the presence of a skilled birth attendant, such as an OB-GYN, 
birth nurse, or midwife, during a birth. This study implicitly tests the 
relationship between the presence of skilled birth attendants during live births 
and the maternal mortality rates in various regions in Afghanistan, India, and 
Pakistan. Global health data suggests that areas with higher poverty rates 
may not have access to resources such as hospitals, midwives, and doctors; 
many births in these regions may be at home without a skilled attendant. 
Using previous data collected from organizations like the World Health 
Organization and the World Bank, this study utilized mathematical equations 
to manipulate given data to help examine the correlations between the 
percentage of live births assisted by a skilled birth attendant and the rate of 
maternal mortality for specific regions with various poverty levels in 
Afghanistan, Pakistan, and India. Overall, it was found that the percentages 
of availability of skilled birth attendants remained low proportionate to the 
maternal mortality rates and the data was statistically significant after running 
a Pearson R Statistical Analysis Test. 

Afghanistan: Province Dashboard. (n.d.). Retrieved from 
https://www.worldbank.org/en/data/interactive/2019/08/01/afghanistan-interactive-
province-level-visualization

District Level Household & Facility Survey .... (n.d.). Retrieved from http://rchiips.org/

List of Pakistani provinces by gross domestic product. (2021, February 27). 
Retrieved from 
https://en.wikipedia.org/wiki/List_of_Pakistani_provinces_by_gross_domestic_produ
ct
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The Effect of Gamma Amino Butyric Acid Supplement on Neural Firing in Crickets
 Meenakshi Kakani
Gamma Amino Butyric Acid (GABA) is the major inhibitory neurotransmitter that is common in 
nearly all plants and animals, and it affects everything from sleep to pain perception. Since 
the induction of naturally-occurring GABA is incredibly difficult and often ineffective, many 
people turn to over-the-counter, synthetic GABA supplements. However, apart from 
qualitative measures, the efficiency of these supplements has not been determined. The 
purpose of this study is to determine the effectiveness of GABA supplement by studying its 
effect on neural firing; to do this, dietary GABA supplement was administered to crickets and 
the resulting neural transmissions were analyzed. Since cricket neuro-specificity is similar to 
that of higher-order species, the results of this experiment reflect those of more complex 
organisms. During the first week of the experiment, one group of crickets was given a mixture 
of GABA supplement and water (1:1 ratio) while the other group was given plain water. After 
a period of consumption, the crickets were stimulated through physical touch and their neural 
responses were tracked with a SpikerBox. After the neural signals were recorded, Spiker 
Software and SIGVIEW were used to determine the spiking rate (peaks/second) and the 
average magnitude of spikes (Hz). If GABA is effective, the average magnitude of spikes on 
the experimental side should be lower than the control; ideally, the spiking rate will also be 
lower. If GABA supplement is shown to have an effect on neural firing, it could be used as a 
more accessible alternative to other inhibitory medication. 

Boonstra, E., de Kleijn, R., Colzato, L. S., Alkemade, A., Forstmann, B. U., & Nieuwenhuis, S. 
(2015). Neurotransmitters as food supplements: the effects of GABA on brain and behavior. 
Frontiers in psychology, 6, 1520. https://doi.org/10.3389/fpsyg.2015.01520 

Dagda, R. K., Thalhauser, R. M., Dagda, R., Marzullo, T. C., & Gage, G. J. (2013). Using 
crickets to introduce neurophysiology to early undergraduate students. Journal of 
undergraduate neuroscience education : JUNE : a publication of FUN, Faculty for 
Undergraduate Neuroscience, 12(1), A66–A74.

Ngo, D. H., & Vo, T. S. (2019). An Updated Review on Pharmaceutical Properties of Gamma-
Aminobutyric Acid. Molecules (Basel, Switzerland), 24(15), 2678. 
https://doi.org/10.3390/molecules24152678
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A Multi-Network Deep Learning Algorithm for Comprehensive Thoracic Radiograph 
Classification
 Rohan Bhansali, Avinash Komarlingam
Chest X-rays are the most frequently performed medical imaging procedure, supported by 
their critical role in diagnosing thoracic diseases, including lung carcinoma, pneumonia, and 
tuberculosis. Despite their ubiquitous nature, they are considered to be among the most 
difficult radiographs to interpret, with the challenge exacerbated by human limitations such as 
cognitive or perceptual biases. Furthermore, with the overwhelming majority of the global 
population lacking access to radiologists, there exists a stark shortage of qualified diagnostic 
experts. Recent advances in deep learning algorithms, specifically convolutional neural 
networks, have demonstrated significant promise towards automated, large-scale chest X-ray 
classification, alleviating this deficiency while additionally decreasing healthcare costs and 
diagnostic delays even beyond resource-poor regions. However, these algorithms fall short in 
incorporating different view positions and patient symptoms, which are essential for rigorous 
diagnosis. Accordingly, we developed a multi-network model that concurrently classifies 
posteroanterior, anteroposterior, and lateral chest X-rays and outputs a unified diagnosis 
from fourteen disease classifications. We optimized our model’s hyperparameters using the 
MIMIC-CXR dataset, a collection of 377,110 chest X-ray images. The images were passed 
through the Laplacian filter to highlight meaningful features within the scans, thereby reducing 
computational expense while boosting performance. We then utilized the processed images 
to train three distinct 121-layer convolutional neural networks and subsequently concatenated 
them to provide a fused prediction. We found that the Laplacian filter significantly increased 
performance across the board, enabling our model to attain 93% classification accuracy, 
outperforming previous research and radiologists alike. Final results are pending and subject 
to change. 

Bhansali, R., Kumar, R., & Writer, D. (2020). CoronaNet: A Novel Deep Learning Model for 
COVID-19 Detection in CT Scans. Journal of Student Research, 9(2). 
doi:10.47611/jsrhs.v9i2.1246

Johnson, A., Pollard, T.J., Berkowitz, S.J., Greenbaum, N.R., Lungren, M.P., Deng, C., et al. 
(2019). MIMIC-CXR, a de-identified publicly available database of chest radiographs with 
free-text reports. Scientific Data, 317(6). doi:10.1038/s41597-019-0322-0

Rajpurkar, R., Irvin, J., Ball, R.L., Zhu, K., Yang, B., Mehta, H., et al. (2018). Deep learning 
for chest radiograph diagnosis: A retrospective comparison of the CheXNeXt algorithm to 
practicing radiologists. PLOS Medicine, 15(11). doi:10.1371/journal.pmed.1002686
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Determining Effects of Novel Individual and Combinatorial Treatments of CoQ10 and 
Protein-FSTL1 on Tissue Regeneration Post-injury in Planarians
 Noelle Koo
Tissue degeneration and oxidative-stress induction related diseases like cardiovascular 
disease(CVD), result from the inability to regenerate in certain cells, which leads to 
irreversible tissue/muscle damage. Previous studies have focused on determining 
regenerative therapeutic treatments to prevent tissue death through optimizing cell 
proliferation. Past research has also shown that Coenzyme Q10(CoQ10) protects cells from 
oxidative-stress injuries, and acts as a cardioprotective agent. Additionally, in planarians, the 
knockdown of the Smed-dlp1 gene encoding the CoQ-sidechain has resulted in significantly 
delayed/lessened regeneration. Protein-FSTL1, which encodes the Follistatin gene, 
stimulates proliferation in mammalian cardiomyocytes, while Smed-Follistatin gene-
expression facilitates regeneration in planarians. The purpose of this project is to determine 
the optimal dosage of CoQ10 and the individual and synergistic effects of treatments/co-
treatment with protein-FSTL1 on planarian tissue-regeneration, as these novel treatments 
have never been tested before. For each experimental trial, 4 planarians were isolated from 
the population, cut in half horizontally, and placed in separate dishes to be treated. Data 
collection for each trial spanned for 5 consecutive days; image analysis was conducted on 
the planarian halves, utilizing a self-developed gridding system overlaid to quantify 
regeneration. Data has been collected for the no-treatment control and CoQ10-treatment 
planarians. Preliminary data supports an increase in regeneration resulting from the lowest 
concentration of CoQ10-treatment (0.001M), and it’s anticipated that as the concentration 
increases, regeneration will increase - data collection is underway for remaining groups. 
Results may support further testing on mammalian cells in search of regenerative 
preventative post-traumatic tissue degeneration injury treatments. 

Gaviño, M. A., Wenemoser, D., Wang, I. E., & Reddien, P. W. (2013). Tissue absence 
initiates regeneration through Follistatin-mediated inhibition of Activin signaling. ELife, 2. 
doi:10.7554/elife.00247

Kumar, A., Kaur, H., Devi, P., & Mohan, V. (2009). Role of coenzyme Q10 (CoQ10) in cardiac 
disease, hypertension and Meniere-like syndrome. Pharmacology & Therapeutics, 124(3), 
259–268. doi: 10.1016/j.pharmthera.2009.07.003

Shiobara, Y., Harada, C., Shiota, T., Sakamoto, K., Kita, K., Tanaka, S., . . . Sugiyama, T. 
(2015). Knockdown of the coenzyme Q synthesis gene Smed-dlp1 affects planarian 
regeneration and tissue homeostasis. Redox Biology, 6, 599-606. 
doi:10.1016/j.redox.2015.10.004

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).



2109X12
Translational Medical 

Science
2100

LCPS RSEF OFFICIAL ABSTRACT - 2021
Predicting Drug-Target Interactions Using Machine Learning to Aid in Repurposing 
Medications
 Raghav Krishnaswamy
Modern medicine has provided treatments for the various diseases that plague our world. 
Some of these medications work by interacting with proteins in our body to have a reaction 
known as a drug-target interaction. One drug may interact with a variety of proteins and have 
different reactions, and by using machine learning to predict these reactions, drugs can be 
repurposed. Predictions in prior research were based on properties of the drug (feature-
based), but this research focuses on similarities of the drugs and proteins (similarity-based). 
The gold-standard dataset which combines aspects of the DrugBank, SuperTarget, and 
Brenda databases was used. The protein targets were split into four classes, Enzymes, 
GPCRs, Ion Channels, and Nuclear Receptors, and the drugs were also split into four classes 
based on the protein/target class they had known interactions with. A novel supervised 
machine learning model, the Bipartite Local Method, was utilized. This method works by 
predicting the target proteins of a given drug and predicting the drugs targeting a given 
protein. This creates two methods of prediction for each interaction. For the first 
methodology, AUC accuracy values of 85.8, 84.2, 82.1, and 80.9 were found, for Enzymes, 
Ion Channels, GPCRs, and Nuclear Receptors, respectively. In that same order for the 
second methodology, the AUC accuracy values were 82.7, 73.8, 80.2, and 77.1. Validation 
with published literature was done for a select number of predicted interactions, and 18/20 
chosen interactions were known which shows both evidence of the model’s accuracy and its 
ability to predict unknown interactions. 

Ding, H., Takigawa, I., Mamitsuka, H., & Zhu, S. (2013). Similarity-based machine learning 
methods for predicting drug–target interactions: a brief review. Briefings in Bioinformatics, 15
(5), 734–747. https://doi.org/10.1093/bib/bbt056

Olayan, R. S., Ashoor, H., & Bajic, V. B. (2017). DDR: efficient computational method to 
predict drug–target interactions using graph mining and machine learning approaches. 
Bioinformatics, 34(7), 1164–1173. https://doi.org/10.1093/bioinformatics/btx731

Yamanishi, Y., Araki, M., Gutteridge, A., Honda, W., & Kanehisa, M. (2008). Prediction of 
drug- target interaction networks from the integration of chemical and genomic spaces. 
Bioinformatics, 24(13), i232–i240. https://doi.org/10.1093/bioinformatics/btn162
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The effect of plant alkaloids (Berberis vulgaris, Origanum vulgare, and Artemisia 
absinthium) on Dugesia tigrina regeneration.
 Brianna Trocki
The purpose of this experiment was to study the effect of plant alkaloids (Berberis vulgaris, 
Origanum vulgare, and Artemisia absinthium) on Dugesia tigrina regeneration. Humans get 
parasitic infections from Dugesia tigrina. Berberis vulgaris, Origanum vulgare, and Artemisia 
absinthium can help kill off parasitic infections, inhibiting the regeneration of Dugesia tigrina. 
The Dugesia tigrina (similar to flatworms) attach themselves to humans' digestive tract. 
Therefore, causing infections and bacterial growth inside the digestive tract. In the study, 24 
Dugesia tigrina were cut across the transverse plane. Then, the 24 amputated Dugesia 
tigrina (48 sections) were placed in four groups of solutions. Each Dugesia tigrina segment 
was exposed to 2.85% plant alkaloid solution. Six Dugesia tigrina were placed in each plant 
alkaloid solution group. The Dugesia tigrina were observed in each solution for three weeks. 
On day four of the experiment, the Origanum vulgare worms disintegrated, stopped moving 
and did not regenerate. On day eleven of the experiment, the Berberis vulgaris group 
stopped moving and did not continue to regenerate. The Dugesia tigrina and the Artemisia 
absinthium groups allowed the Dugesia tigrina to survive the longest. However, the Artemisia 
absinthium group’s Dugesia tigrina did not fully regenerate. Both sections of the Dugesia 
tigrina in the spring water control group fully regenerated to their original length. Therefore, 
concluding that the plant alkaloids do inhibit the regeneration of Dugesia tigrina. 

An ANOVA test was run on the finalized data (p<0.05). Then, two t-tests were run (one for 
the final front length and one for the final back length) to compare and contrast the different 
lengths of the Dugesia tigrina. The p-value for the % change in length was 0.0567. This 
could be further researched by testing other types of plant alkaloid solutions with Dugesia 
tigrina. These findings could lead to better and safer alternatives to the drugs given to 
humans who have these infestations. Resulting in an herbal or non-harmful remedy to inhibit 
growth of these organisms. 

Agata K, Watanabe K. Molecular and cellular aspects of planarian regeneration. Semin Cell 
Dev Biol. 1999 Aug;10(4):377-83. doi: 10.1006/scdb.1999.0324. PMID: 10497094.

Balestrini, L., Isolani, M. E., Pietra, D., Borghini, A., Bianucci, A. M., Deri, P., & Batistoni, R. 
(2014). Berberine exposure triggers developmental effects on planarian regeneration. 
Scientific reports, 4, 4914. https://doi.org/10.1038/srep04914

Ross KG, Currie KW, Pearson BJ, Zayas RM. Nervous system development and 
regeneration in freshwater planarians. Wiley Interdiscip Rev Dev Biol. 2017 May;6(3). doi: 
10.1002/wdev.266. Epub 2017 Mar 22. PMID: 28326682.
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A Study on the Correlation Between COVID-19 and Myocarditis
 Keaton Teeft, Carissa Vergeres

It has been a little over a year since the COVID-19 virus entered America, 
marking the start of a nationwide pandemic with over 26.8 million confirmed 
cases to date. A growing number of studies suggest that many COVID-19 
survivors experience permanent heart damage primarily caused by a disease 
called myocarditis. Myocarditis is a disease that causes inflammation of the 
heart and can weaken the heart, which can cause the heart to beat 
abnormally, shortness in breath, and in severe cases sudden death from 
heart failure. The studies suggesting a link between COVID-19 and 
myocarditis led us to investigate to see if there was a link to myocarditis, and 
if so, compare the link to other viruses. The reason for comparing the link to 
other viruses is because we wanted to see if COVID-19 had a higher rate of 
leading to myocarditis after fighting off the virus then other viral infections. In 
order to do this we found out how often people got myocarditis after 
contracting influenza, and compared them to people contracting myocarditis 
after having COVID-19. We found that 0-11% of influenza cases, and 10-25% 
of COVID-19 cases lead to myocarditis, proving our hypothesis to be true. 
Also, the risk of the coronavirus leading to myocarditis increases with age, so 
our research would indicate that the elderly who have gotten both diseases 
will most likely have lasting effects on their heart in the future. 

Sagar, S., Liu, P. P., & Cooper, L. T., Jr (2012). Myocarditis. Lancet (London, 
England), 379(9817), 738–747. https://doi.org/10.1016/S0140-6736(11)60648
-X 

 Key Facts About Influenza (Flu) (2019, September 13). In CDC Center for 
Disease Control and Prevention. Retrieved from 
https://www.cdc.gov/flu/about/keyfacts.htm
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The Effect of Gender in Drosophila Melanogaster Models on Parkinson's Motor 
Symptoms, Specifically Bradykinesia
 Hima Sineni, Anika Wadehra
Parkinson’s Disease is a globally prominent neurodegenerative disorder. The condition 
includes motor and nonmotor symptoms associated with patients of older age. Gender 
correlated symptoms are distinct in Parkinson’s patients in humans, developing later in life for 
females. The Drosophila melanogaster is a common model for human disease research 
because the specimen has over 60% gene similarity with 70% of these genes corresponding 
with human diseases.
The purpose of the experiment is to determine the prominence of a gender distinct symptom, 
bradykinesia, or slowness in movement, in the D. melanogaster models. The tested 
hypothesis stated that the female D. melanogaster will develop bradykinesia later in their 
lifespan compared to the male Drosophila melanogaster. This hypothesis was evaluated by 
measuring the rate at which the D. melanogaster eat as a quantification of movement. 
Individual adult D. melanogaster were placed in an empty vial for 24 hours to maintain a 
consistent hunger level and then transferred into a food-filled vial, in which the amount of 
food eaten over an 8 hour period was measured. The rate of consumption was measured for 
both males and females, and the data was analyzed to determine differences as the D. 
melanogaster age based on gender. The results from this experiment can be utilized to 
further research in the translational medical sciences on transgenic D. melanogaster with 
Parkinson’s, such as when testing potential cures and treatments in preliminary phases, as it 
establishes a closer genetic relationship between the translational subject and humans. 
DeMaagd, G., & Philip, A. (2015). Parkinson's Disease and Its Management: Part 1: Disease 
Entity, Risk Factors, Pathophysiology, Clinical Presentation, and Diagnosis. P & T : a peer-
reviewed journal for formulary management, Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517533/.

Haaxma, C. A., Bloem, B. R., Borm, G. F., Oyen, W. J., Leenders, K. L., Eshuis, S., Booij, J.,
Dluzen, D. E., & Horstink, M. W. (2007). Gender differences in Parkinson's disease. Journal 
of neurology, neurosurgery, and psychiatry, 78(8), 819–824. 
https://doi.org/10.1136/jnnp.2006.103788

Muñoz-Soriano, V., & Paricio, N. (2011). Drosophila models of Parkinson's disease: 
discovering relevant pathways and novel therapeutic strategies. Parkinson's disease, 2011, 
520640. https://doi.org/10.4061/2011/520640

I/We hereby certify that the above statements are correct and the information provided 
in the Abstract is the result of one year's research. I/We also attest that the above 
properly reflects my/our own work (digitally signed).






