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Student Research  
Independent student research is an integral part of the 9th through 12th grade curriculum for 

Rockdale Magnet School for Science and Technology.  

Research I – 9th grade 

Research II – 10th grade 

Research III – 11th grade 

Research IV – 12th grade 

 

Students conduct research projects under the direction of: 

 Mr. Scott Bolen: Research Coordinator 

 Mr. John Hendrix: Research I, Research II, III, and IV - Engineering, Animal and Plant 

Sciences, Environmental Sciences, and Computational Biology 

 Mr. Tyrone Huebsch:  Research I, Research II, III, and IV - Engineering, Animal and 

Plant Sciences, Behavioral Sciences, and Environmental Sciences  

 Mrs. Jennifer Kinsey- Research I 

 Dr. JoDi Osborn:  – Research I, Research II, III and IV – Cellular Biology, Microbiology, 

and Medicine & Health 

 
 

    RESEARCH 

The Career of a Lifetime 
 

“Research is the means by which mankind has sought to 

explore the frontiers of scientific understanding and challenge 

the limits imposed by yesterday’s theorems and postulates. By 

becoming an active participant in the enterprise of 

professional research, you join a distinguished fellowship of 

scholars, scientists, and engineers who have shaped every 

aspect of modern life.” 

 

                 - Calvin Mackie, Ph.D. 
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Class of 2017 Internship Locations 
 

Last Name First Name Internship Location 

Adjmul Trisha Alcovy Media 

Ahmed Raeed Cavola Dental 

Appolon Ashley SRG Global  

Baker Kennedy Rockdale Magnet School 

Bolar Mykela Interview with Sovereign 

Bonar Andrew SRG Global  

Bosworth Jacob Snapping Shoals EMC 

Bumgardner Edith Golden State Foods 

Cheban Elijah Rockdale Magnet School 

Chupuico Mary Internal Medicine of Rockdale 

Colbourne Karin Rockdale Magnet School 

Commiskey McKenna Eastside Internal Medicine 

Cothran Gwendolyn Rockdale Magnet School 

Dizon Ralph Shoal Creek Elementary School 

Driver Sydney Interview with Sovereign 

Driver Sierra Lithonia Animal Hospital 

Duncan Jazz Snapping Shoals EMC 

Farmer Jenna King Showhorses 

Garcia Galilea Hedrick and Dodson 

Grant Joshua Arranging his own 

Guilford Jada Honey Creek Elementary 

Hardnett Erin Davis Middle School 

Hickson Zieda Interviewing with Sketching Pad 

Hollingsworth John Memorial Middle School 

Holmes  Jordan Eastside Internal Medicine 

Holmes  Laurel Raymond Engineering 

Holmes  Jordan Rockdale Magnet School 

Johnson Jada Rockdale Magnet School 

Jones Toure Golden State Foods 

Kong Terrell Rockdale Magnet School 

Lal-Smith-Lindsey Dominic Eastside Internal Medicine 

Laws Irene Phoenix Pass 

Laws Irene Rockdale Magnet School 

Lombard Emmeline Lisa Miller Pediatrics 

Lombard Emmeline Refuge Pregnancy 
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Luu Felix Rockdale Magnet School 

Lyons Samuel Edwards Middle School 

MacDonald Noah Rockdale Pediatrics 

Mcfadden Reyna Rockdale Juvenile Court 

Morgan  Jahnae Edwards Middle School 

Mortimer Tay Cavola Dental 

Myers Carissa City of Conyers 

Norwood Caroline Interview with Sovereign 

Odom Mya Conyers Arts Council 

Okungu Xernona FiberVisions 

Olguin Juana Rockdale Magnet School 

Palacios Alyssa Refuge Pregnancy 

Patel Vraj Eastside Internal Medicine 

Ricks Tristan Raymond Engineering 

Rodriguez Jovani Memorial Middle School 

Royer Sabourah Golden State Foods  

Stephenson Nkima Conyers Animal Hospital 

Thomas  Brinklie Davis Middle School 

Walters Dahlia Phoenix Pass 

Weary Aja The Sketching Pad 

Whittington Joshua Rockdale Magnet School 

Wickham Zorey Snapping Shoals EMC 

Wideman Kya Eastside Internal Medicine 

Willette Dax Conyers Arts Council 

Wilson Nicholas Davis Middle School 

Woodruff Jesse Eastside Internal Medicine 

Wright Lauryn Davis Middle School 

Wright Amber Emory Rehabilitation 
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2017 Magnet Showcase Schedule 
*Schedule is subject to change 

Last name First Name Presentation Rooms Presentation Time 
Achionye Adaugo 812 5:45 PM 

Adjmul Trisha 817 5:15 PM 

Andrews Kayla 826 6:15 PM 

Anunobi Chidimma 828 5:00 PM 

Appolon Ashley 817 5:00 PM 

Babkina Elina 802 6:30 PM 

Baker Kennedy 826 6:00 PM 

Bare John Clay 829 6:45 PM 

Barnes Fallon 808 7:15 PM 

Benefield Bridgette 828 6:00 PM 

Bennett Cameron 829 7:15 PM 

Blankenship Kira 804 6:30 PM 

Bolar Mykela 829 6:15 PM 

Boles Amber 807 6:00 PM 

Boothe Khaylie 827 5:15 PM 

Bosworth Jake 812 5:00 PM 

Bowers Rebekah 828 6:45 PM 

Branford Jr Anthony 827 7:00 PM 

Brooks Angel 827 7:15 PM 

Brown Aryanna 814 7:45 PM 

Brown Grant 816 5:45 PM 

Bryan-Popo Stephanie 803 7:15 PM 

Bryant Jaden 814 5:30 PM 

Buchanan Faith 802 6:15 PM 

Bumgardner Claire 829 5:15 PM 

Burkey Madeline 807 5:30 PM 

Cain Marcus 818 7:00 PM 

Camp Elysse 830 5:15 PM 

Chackalayil Jasmine 802 7:45 PM 

Chinnery Kyra 816 6:15 PM 

Chupuico Jasheil 804 7:30 PM 

Clarington Nailah 823 5:30 PM 

Colbourne Karin 818 7:45 PM 

Commiskey McKenna 829 7:30 PM 

Cothran Gwen 828 6:15 PM 

Cothran Shawn 823 5:45 PM 
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Last name First Name Presentation Rooms Presentation Time 
Cowles Jaxon 814 5:15 PM 

Cruz Jennifer 807 7:15 PM 

Cummings Rodina 807 8:00 PM 

Davis Khalil 817 6:30 PM 

Dawkins Danahyah 816 5:15 PM 

Diop Jeebe 814 6:15 PM 

Dizon Ralph 804 5:15 PM 

Downer Christian 827 6:00 PM 

Driver Sierra 803 6:00 PM 

Duncan  Jazz 804 7:15 PM 

Duncan  Zora 816 6:45 PM 

Farmer Jenna 803 5:00 PM 

Gaona Isabella 802 7:30 PM 

Garcia  Fabiola 802 7:15 PM 

Garcia  Galilea 812 5:45 PM 

Garner Daniel Scott 818 6:00 PM 

Gates Cionne 830 7:00 PM 

Gayden Abigail 830 5:30 PM 

Geanas Aaron 804 7:00 PM 

Gilbert Adaysha 814 5:45 PM 

Golston  Avery 808 5:15 PM 

Golston  Brandon 803 7:45 PM 

Gomez Jacqueline 817 7:45 PM 

Grant  Jada 828 7:00 PM 

Grant  Joshua 815 7:30 PM 

Griffin Christina 815 6:00 PM 

Guilford Jada 803 6:30 PM 

Halley Jamal 811 6:30 PM 

Hanchard Jaedon 816 6:00 PM 

Hardnett CJ 803 5:45 PM 

Hayes Kenton 811 5:30 PM 

Henderson Alawn 808 5:30 PM 

Hickson Zieda 811 6:45 PM 

Hill Candace 808 5:00 PM 

Hill Kendal 830 7:15 PM 

Hill Rachel 830 7:15 PM 

Ho Huong 808 7:45 PM 

Hober Sierra 815 5:15 PM 

Hollingsworth Solomon 815 5:45 PM 

Holmes Laurel 816 5:30 PM 
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Last name First Name Presentation Rooms Presentation Time 
Hong Brandon 827 7:45 PM 

Hossain Najifa 807 7:30 PM 

Ibezim Michelle 812 5:45 PM 

James Taylor 828 6:30 PM 

Jarwar Arish 804 6:45 PM 

Jefferson M'ayesha 823 5:00 PM 

Johnson Jada 814 6:45 PM 

Jones  Kyjani 816 6:30 PM 

Jones  Touré 802 7:00 PM 

Jordan Jestini 817 7:30 PM 

Joyce Bryson 815 5:00 PM 

Kamuche Jessica 818 6:30 PM 

Kennelly Colin 826 7:30 PM 

Kirkwood Isabelle 807 7:00 PM 

Kong Terrell 802 5:45 PM 

Lal-Smith-Lindsay Dominic 827 7:30 PM 

LaMontagne Anna 827 6:15 PM 

Laws Irene 826 6:45 PM 

Le  Jacqueline 818 5:00 PM 

Le  Madelyn 830 7:30 PM 

Lee-Fajobi Aisha 817 7:00 PM 

Lombard Emmy 828 7:45 PM 

Lovett Payton 817 5:45 PM 

Lynn Cameron 808 7:30 PM 

Lyons Samuel 829 6:30 PM 

Macdonald Noah 827 6:30 PM 

Macias Jose 818 7:15 PM 

Mack Brandon 807 6:30 PM 

Manene Allan 814 7:00 PM 

Marriott Monique 830 5:00 PM 

Mays Chyna 829 5:45 PM 

Mays II Anthony 829 7:00 PM 

McCray Lauryn 815 6:15 PM 

Mcdaniels Enya 815 5:30 PM 

McFadden Reyna 802 5:30 PM 

McKinney Paul 818 6:00 PM 

McPike Jade 807 5:15 PM 

McWhorter Asiah 817 7:30 PM 

McWilliams Rachel 811 7:30 PM 

Mitchell Mauya 829 7:45 PM 
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Last name First Name Presentation Rooms Presentation Time 
Montgomery Monique 830 5:00 PM 

Moore  Nicholas 818 5:30 PM 

Moore  Tykera 802 5:00 PM 

Morgan Jahnae 808 5:45 PM 

Morris Dareus 826 7:45 PM 

Mortimer Tay 818 5:45 PM 

Munroe Megan 823 5:15 PM 

Murphy Miranda 803 6:00 PM 

Myers  Carissa 818 6:45 PM 

Myers  Cody 826 5:45 PM 

Nana Kep 828 7:30 PM 

Nguyen Michelle 807 6:15 PM 

Norton Laney 807 7:45 PM 

Norwood Caroline 808 6:45 PM 

Nzerue Chiemeka 830 6:45 PM 

Odom Mya 811 7:45 PM 

Okungu Nona 804 5:00 PM 

Olguin Juana 803 6:15 PM 

Palacios Alyssa 808 6:15 PM 

Palmer Shamar 827 5:00 PM 

Patel Vraj 814 7:30 PM 

Phillips Samuel 828 5:30 PM 

Pinckney Brianna 815 7:45 PM 

Porter Jordan 823 6:00 PM 

Pritchett Laine 811 6:00 PM 

Ramos Ana 816 7:30 PM 

Rice Miranda 826 6:30 PM 

Ricks Tristan 812 5:15 PM 

Robbins Adrian 807 5:45 PM 

Robinson Joshua 826 5:00 PM 

Rodriguez Jovani 829 5:00 PM 

Rosipal Madison 827 6:45 PM 

Sawyer Destiny 811 5:45 PM 

Selman Zaharia 818 6:15 PM 

Shockley Kaliah 826 7:15 PM 

Siddiquee Yasin 830 7:45 PM 

Smith Claire 817 6:45 PM 

Sparrow Aspen 804 7:45 PM 

Spears Le'Andra 830 6:30 PM 

Stephenson Nkima 807 6:45 PM 
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Last name First Name Presentation Rooms Presentation Time 
Sterling Rhiana 804 5:30 PM 

Stone Chelsea 816 7:15 PM 

Taphom Sarah 817 6:00 PM 

Taylor Camryn 808 6:30 PM 

Thomas Brinklie 812 6:00 PM 

Thomas Victoria 804 6:00 PM 

Thomas Wesley 829 5:30 PM 

Thomas Yolana 814 6:00 PM 

Tomlinson Olivia 815 6:15 PM 

Turley Airen 808 7:00 PM 

Turner Sydney 804 6:15 PM 

Vandevander Allison 803 5:15 PM 

Walden Sam 811 7:15 PM 

Warren III James 817 5:30 PM 

Washington Sundiata 828 5:15 PM 

Weary Aja 812 5:30 PM 

Whitlock Ryan 814 7:15 PM 

Whittington Josh 815 6:30 PM 

Wickham Zorey 812 6:00 PM 

Wideman Kya 811 5:00 PM 

Willette Dax 803 6:45 PM 

Williams Ashlyn 828 7:15 PM 

Williams Idriys 815 7:15 PM 

Williams Imani 826 5:30 PM 

Williams Karli 802 6:45 PM 

Williams  Ashley 816 5:00 PM 

Wilson Erin 804 6:15 PM 

Wilson Nicholas 817 6:15 PM 

Wilson Zerria 803 7:00 PM 

Woodruff Jesse 812 5:00 PM 

Woodruff Jonas 807 5:00 PM 

Woodruff Shane 812 5:15 PM 

Wright Amber 830 6:00 PM 

Wright Lauryn 814 5:00 PM 
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2016-2017 Abstracts 
 

The Effect of Lansoprazole and Omeprazole on Liver Cell Viability 

Chidimma Anunobi-11th Grade 

The aim of this research is to see if Lansoprazole and Omeprazole affect the liver in any way 

since there is a grave concern when liver problems of any type are present. This research can be 

very vital to the medical field because it can help the Biologist and Pharmaceutical Scientist that 

help discover, develop, and manufacture these drugs as a life- long career see if Lansoprazole 

and Omeprazole affects the liver. The hypothesis of this research was that when the medications 

were consumed at medium to high concentrations then liver cell viability would decrease 

compared to a control of no concentration of medication. The second hypothesis is that the 

cancerous cells will have lower levels of cell viability when exposed to medications than the 

normal rat liver cells exposed to medications. In this experiment only the normal liver cells were 

tested because the cancerous liver cells got contaminated while being cultured. First, the cells 

were plates, treatment was added, and then the MTT Assay reagent and DMSO was added the 

color change was observed. Since the only individuals with liver problems could be effected by 

Omeprazole and Lansoprazole, the medications on the normal liver cells had a positive effect 

meaning the cells maintained its health, even after being exposed to Omeprazole and 

Lansoprazole as seen below. Unfortunately, none of the hypotheses were supported due to the 

absence of the cancerous liver cells. 

 

The Effect of Botanicals on Skin Cell Viability 

Chidimma Anunobi- 10th Grade 

The overall purpose of this project is to see the therapeutic effect of botanicals used in cosmetics 

and skin-care products in our bodies. This research will identify how beneficial or harmful these 

products are to human consumption. When this research was in the process of being completed it 

was designed to inform consumers about the true effects of the botanicals in the products they 

use regularly. This research will also help many cosmetic, pharmaceutical, and personal care 

product users determine which products are the best for their own well-being, and will further 

provide better products for the consumers all over the world. The researcher hypothesizes that 

when the botanicals are added to the skin cells they will have a higher amount of living normal 

skin cells rather than the treatment with no botanicals. The null hypothesis is that the botanicals 

will have no effect of skin cell viability.  During the experimentation process the researcher used 

aseptic technique for the procedure part of the experiment. The cells will be plated, treated, 

incubated, and then counted. While analyzing the data the researcher accepted that the Shea 

butter treatment is the most recommended out of all the other treatments including the control. 

Then, ANOVA was performed to identify the significant difference between each of the 

treatments. In conclusion researcher decided to accept the null hypothesis because there is no 

significant difference between the different treatments, and reject the original hypothesis which 

stated that when botanicals were added to the cell it would have more live cells than the control. 
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Phytoremediation vs. Mycoremediation vs. Microbial Remediation 

Elina Babkina - 10th Grade 

 

The purpose of this experimentation was to test which form of bioremediation works the best at 

breaking down PAHs in coal tar sealant. PAHs are dangerous to the environment and can cause 

diseases in humans, such as cancer. This project could help not only the harmed environment, 

but the humans too. The goal of this experiment is to determine which bioremediation method 

works the most effectively. The main procedures included contaminating soil with coal tar, 

adding in the biological factors to remediate the soil, and growing Wisconsin Fast Plants to test 

the results. The results showed that out of all the bioremediations, mycoremediation was the 

most effective. Overall, Control 1 worked the best. The hypothesis was if phytoremediation was 

used it would be most effective on decreasing levels of coal tar in the soil. It was not supported. 

The phytoremediation trials did not grow in the first testing round at all. These results signify 

that in the case of coal tar contamination in soil, mycoremediation would be the best choice of 

bioremediation. 

 

The Effect of a Rice Husk Filter on the Amount of Lead in Water 

John Clay Bare 

Heavy metals have been polluting our environment ever since we first mined them out of the 

Earth. In water, the ions of dissolved lead can be removed from their solutions through the 

process of adsorption. Rice husks are an agricultural waste that have this property. This made 

them a primary candidate to be used for a cheap remediation tool for removing heavy metals, 

like lead, from drinking water. A very basic filter system was constructed utilizing the rice husks, 

two 5-gallon buckets, and a small gasket. This allowed for contaminated water to flow through 

the filter and have the lead contamination be removed from the water. The engineering goal was 

for the filter system to remove the lead from the contaminated water. A lead testing kit was used 

to test this. The results showed that 8 times out of 9, the filter system worked, although the test 

gave no exact levels of lead detected. This met the engineering goals. This can be applied  

 

  



 
 

12 

The Effect of Cyclophosphamide on Birth Defects and Liver Toxicity 

Fallon Barnes – 11th Grade  

This project consists of two parts. For the testing of Cyclophosphamide on Birth Defects, 

Drosophila (fruit fly) were used. A diluted solution of the cancer drug was added to the food of 

fruit flies. The flies were bred many times. After the breeding, the flies were examined and 

photographed using a DinoCam. For the testing of cyclophosphamide on Liver Toxicity, liver 

cells were plated on a common well plate. After an incubation period of 24 hours, a MTT Assay 

was run. The MTT for the testing had to incubate for 4 hours before the results could be 

recorded. These results would be used toward the data analysis. As hypothesized, the 

cyclophosphamide had a negative impact on both the Drosophila and the liver cells. There were 

many mutations, predicted of course, that showed up in the final round of offspring. The purple 

coloration from the MTT Assay showed complete cell viability in the control wells and very 

little viability in the low wells. There was no viability in the medium and high wells. This 

information could be used to help scientists create a safe drug or limit the dosage of 

cyclophosphamide. Also, this could inform many cancer patients of what the drug can and will 

do to their bodies. This project was solely formed to bring about awareness in regards to 

cyclophosphamide and many other cancer treatment drugs.  

 

The Effect of Nitrogen-Based Fertilizer on Ghost Shrimp 

Fallon Barnes- 10th Grade  

The purpose of this research is to measure the effects that nitrogen has on the ecosystem. Ghost 

shrimp are small crustaceans with a translucent exoskeleton that are relatively one and a half to 

two inches long. Because ghost shrimp is an indicator species, it would be the best representation 

of a whole ecosystem. If the population of ghost shrimp is not in balance or there is a problem, 

then most likely the whole food chain is thrown off balance. This research is important because 

78% of the air we breathe is compose of nitrogen gas, however, presence of nitrogen in our water 

is considered harmful. Although nitrogen is abundant naturally in the environment, it is often 

introduced through sewage and animal manure. It enters our waters through agricultural runoff, 

meaning when there are heavy rains, all water not absorbed by the top soil runs off into our 

nearby lakes, streams, and other river bodies. The higher concentrations of fertilizer while have a 

negative impact on the ghost shrimp’s behavior and growth rate.  Because ghost shrimp are 

indicator species, the researchers believe this will help them receive a relatively rich aspect of 

how other organisms will react to the same conditions. Because nitrogen has so many negative 

impacts when added to water, the researchers will see how they are directly and indirectly 

affected. The researchers expect the growth of the ghost shrimp to slow or completely halt 

(death). It is also expected that the tanks with the higher concentrations to have slower growth 

than those with lower or no concentration of nitrogen. In addition to research, some of my 

accomplishments include being a member of the marching for the 2014-2015 and 2015-2016 

season and playing flute in the highest band for my school.  
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The Effect of Natural Antifungals on A. niger and P. chrysogenum 

 

Sarah Beharry & Najifa Hossain — 11th grade 

 

This study was conducted on the effect of the natural antifungals tea tree oil, grapefruit seed 

extract, and oregano oil against a control of distilled water on the common molds Aspergillus 

niger and Penicillium chrysogenum on a general household surface of drywall. After inoculating 

drywall plates with molds, each treatment was applied to a designated plate and put into 

incubation; this process was repeated for a period of three days/trials with documented 

observations and photographs each day. The photographs from the three trials were then 

uploaded into a software program in order to accurately measure surface areas of fungal colonies 

on each plate. These areas were averaged and compared to determine which of the three 

stimulated the most fungal growth for both molds. An ANOVA test was also conducted to 

support the physical measurements of determined fungal growth; the results were significant and 

the initial theory that no natural antifungal of the three would inhibit or prevent growth for either 

mold, but stimulate it. Rejecting the hypothesis that oregano oil would cause the most growth for 

both molds, tea tree oil proved to do this instead. The implication of these results were that 

though each of the treatments used are proven to have antifungal properties, this study raised the 

question of how reliable they might actually be in combating common household molds such as 

Aspergillus niger and Penicillium chrysogenum. 

 

 

Vibrio fisheri’s Effect on Gray Water 

 

Sarah Beharry — 10th grade  
 

By completing this experiment, new ways to conserve our limited amount of freshwater on Earth 

through the use of infusing water with a type of bioluminescent bacteria that lives in symbiosis 

with sea creatures in the ocean. It is known as Vibrio fischeri (V. fischeri). This experiment could 

contribute to areas where there is scarcity of water due to droughts or location by reusing 

contaminated freshwater from washing machines, sinks, tubs, and showers, otherwise known as 

gray water. The hypothesis for the experiment is that the highest concentration of V. fischeri will 

be the most effective at lowering the pH closest to neutral and lowering the turbidity by increasing 

the percent transmittance.  Gray water has to be collected and 15mL has to be inserted into all 40 

test tubes. Test tubes labeled one through ten serves as the control. The low concentration (40µL) 

of V. fischeri is infused into each test tube labeled 11 through 20. The medium concentration 

(60µL) of V. fischeri is infused into each test tube labeled 21 through 30. The high concentration 

(80µL) of V. fischeri is infused into every tube labeled 31 through 40. Aseptic technique must be 

used throughout the entire process. Data will be collected once every week. Based on the data 

collected, the high concentration of V. fischeri was successful in cleaning the gray water the most 

efficiently by having the pH closest to 7 and the highest percent transmittance. Using chi-squared, 

the data was proven significant. The hypothesis can be accepted. 
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The effect of Bacillus thuringiensis clarified lysate on liver cell 

viability 

Bridgette Benefield-11th Grade 

Nobody has studied the negative effects of the pesticides and herbicides used in GM crops.  

These foods are eaten everyday whether it is known or not. It is not required to be labeled by the 

FDA. If these treatments are strong enough to kill insects and weeds, they cannot be healthy for 

us to consume, especially in a large quantity. The purpose of this research is to test how Bacillus 

thuringiensis, used as a preservative in GM crops, effects liver cells, in representation of general 

health, because Cry1Ab is unnatural to be in the body, and it is believed it has negative effects. 

Since the funds were not available for me to get supernatants(sups) of Bacillus thuringiensis, it 

was evident I had to grow my own bacteria and collect my own sups. Then an MTT Assay was 

performed to test the health of the cells after the sups were applied. It was shown that only the 

control and trial one, with the least amount of bacteria sups, were still healthy after incubation. 

All my other trials were not healthy, but did not die. 

 

The Effect of the Influenza Vaccine on Excessive Blood Clotting 

Bridgette Benefield-10th Grade 

 

Families everywhere suffer from tragic losses, most of which are from disease. A common 

disease that many people grieved over is the influenza virus, or most known as the flu. Every 

year, approximately 49,000 people die from the flu. Every day, 2,200 people die from 

cardiovascular disease. These numbers can be both cut in half by the influenza vaccination. In 

this project, the researchers will examine the effects that the season influenza vaccination has on 

a cardiovascular disease called Excessive Blood Clotting. Excessive Blood Clotting is a 

cardiovascular disease that can reduce the blood flow in the heart. It can cause severe clotting 

that may lead to death. The influenza vaccination may contain a key to preventing cardiovascular 

disease, as said in an American Heart Association article. The reason the researchers are 

conducting this experiment is because too many people die of cardiovascular disease when they 

deserve to live. When conducting the experiment, the researchers will have 3 trials of blood 

injected with different concentrations of the influenza vaccination. The researchers will place the 

blood in a centrifuge tubes. Then, they will flip the closed centrifuge tube every 30 seconds and 

record the time the blood clots. By doing this research, it could help many people. Too many 

people die a year because of CVDs and this research can help that. The researchers want to save 

lives and change medical procedures for the better. The researchers also believe that another 

researcher will use their researcher and conduct further research and do more with it. 
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Arduino Photo-bioreactor Phase 2 

 

Cameron Bennett-11th grade 

 

Where do you see the future of energy for America? Fossil fuels, though viewed as seemingly 

decreasing in use, have recently risen thanks to the invention of more cost-effective processes to 

access these resources. Fossil fuels are common sources for problems such as acid rain, soil 

contamination, health problems, water infiltration, etc. Biomass energy provides the greatest 

upside when considering effective replacements to fossil fuels. Biomass energy has had its greatest 

set of recent innovations in the area of biodiesel and biofuel production. Recently, researchers have 

discovered more and more efficient ways for algae to be utilized as biofuel. The only problem with 

this situation is there is no way of producing enough algae, currently, that may supply the demand 

of human consumption at our current population level. The systems currently used to produce 

algae all have problems regarding their accessibility of algae or rate of production. The goal of this 

overall research project is to improve the overall efficient of the photobioreactor design using 

inexpensive components and Arduino micro controllers. The goal of the second phase of this 

project is to improve and test the previously made Arduino photobioreactor to see how effective 

this system would be for a regular consumer.  
 

 

Arduino Photo-bioreactor 

 

Cameron Bennett-10th grade 

 

Biofuels will most likely be the energy source we use to replace the large amounts of oil consumed 

in the U.S. Out of the many forms of biomass, algae is the most preferred and advantageous for 

many reasons relating to effectiveness. In order to mass produce algae systems, algae must be 

grown in photobioreactors. Making larger systems will not increase efficiency , however if 

inexpensive parts can be used to build a small, effective and simple photobioreactor, then it could 

be possible foe photobioreactors to easily be integrated into or onto the homes of many regular 

consumers. This project will be used to build a relatively inexpensive system and increase its 

efficiency to produce a useful amount of algae easily. The final product is automated, has an easy 

extraction system and includes a system to provide fertilizer to the algae. These additions were all 

fully functioning and effective however problems arose during construction that led to different 

paths being taken as to how these things were built. The fertilizer system used a consistent pump 

to pump fertilizer into the system consistently. The system used an arduino to open and close the 

solenoids automatically on given times. Lastly one solenoid is connected to tubing that leaves the 

system and when opened, this solenoid pours all algae and water out of the system with ease. This 

project was a success and provides a world of opportunities that can lead to future research. More 

enhancements can be made to improve the system and hopefully this system will be effective and 

consumer friendly enough to be used in the homes of the average person to provide oil to their 

home. 
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The Effects of Cyclophosphamide on Birth Defects & Liver Toxicity 

Amber Boles- 11th grade  

This project consists of two parts. For the testing of Cyclophosphamide on Birth Defects,  
Drosophila (fruit flies) were used. A diluted solution of the cancer medication was added to the  
food of fruit flies. The flies were bred numerous times. After the flies were exposed to the  
chemical, they were examined and photographed using a DinoCam. For the testing of  
cyclophosphamide on Liver Toxicity, liver cells were plated on a common well plate. After an  
incubation period of 24 hours, a MTT Assay was performed. The MTT Assay had to incubate for  
4 hours before the results could be recorded. As hypothesized, the cyclophosphamide had a  
negative impact on both the Drosophila and the liver cells. There were many predicted  
mutations that showed up in the final round of offspring such as misshapen wings, abnormal  
body color, and abnormal eye colors. The purple coloration from the MTT Assay showed  
complete cell viability in the control wells and very little viability in the low wells. There was no  
viability in the medium and high wells. This information could be used to help scientists create a  
safe medication or limit the dosage of cyclophosphamide. Also, this could inform many cancer  
patients of what the medication can and will do to their bodies. This project was solely formed to  
bring about awareness in regards to cyclophosphamide and many other cancer treatment drugs.    
 
 

The Effects of Glucose, Sucrose & Lactose on Anaerobic Fermentation. 

 

Amber Boles- 10th grade  

 
For this project, three different types of sugars were tested during the anaerobic process of 
fermentation. The independent variables that were used in this project were glucose, sucrose, and 
lactose. The amount of carbon dioxide (CO2) released during the fermentation process was tested and 
compared.  These comparisons were used to determine which sugar ferments the fastest and releases 
the most carbon dioxide so that people will be able to ferment teas at home. A water bath was prepared 
to incubate the test tubes.  The sugars were mixed with the yeast inside of twelve individual test tubes.  
Three trials were used for each of the three sugar and three trials for the distilled water.  After that, 2.5 
mL of each sugar was added to each yeast solution and the fermentation process began.  Vegetable oil 
was added to the tops to simulate the anaerobic processes.  The rubber stopper on the gas pressure 
sensor was inserted to begin collecting the data. A gas pressure sensor was connected to a tablet and 
special software was installed to collect the data.  The gas pressure sensor was used to collect the 
amount of CO2 emitted during the process.  The pressure was measured in kilopascals.  My hypothesis 
was supported. Glucose had the greatest gas pressure. This information can be used to help educate 
people on which sugar to use to create fermented drinks at home. 
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The Effect of 4-Methylimidazole on Liver Cell Metabolism  

Khaylie Boothe – 10th grade  

 

The purpose of this project is to find out whether or not 4-methylimidazole can be proved as a harmful 

carcinogen to humans and its effect on cell metabolism. This will help educate on how certain diets can 

affect your daily health, and the importance of maintenance of your health as well. 4-methylimidazole is 

a chemical used to make artificial caramel color in beverages. However, it was marked as a potential 

carcinogen by the FDA in 2011. The hypothesis was that the highest concentrations of 4-MEI would cause 

the most metabolic damage. The project tested concentrations of 4-MEI that relate to amounts found in 

popular brands of beverages today on liver cells. An MTT assay was used to analyze metabolism of cells. 

As the concentrations of 4-MEI increased, the health of the cells declined. This shows that higher 

concentrations of 4-MEI can be harmful to your body as it decreases cell health. Now that it is known that 

4-MEI can indeed cause metabolic damage, further research can include using gel electrophoresis to find 

out DNA fragmentation.  

 

The Effect of Pyridostigmine Bromide on Drosophila melanogaster 

 

Rebekah Bowers- 10th grade 

 

This project tested pyridostigmine bromide (PB), a medicine used in the Gulf War (GW) to 

protect soldiers from nerve agents, on D. melanogaster to see if it causes mutations. The 

hypothesis was that there would be a significant number of mutations found in D. melanogaster. 

The null hypothesis was that there wouldn’t be a significant number of mutations found. The 

interest for this project came from an article about a family whose child, born of a GW veteran, 

had a congenital birth defect. The goal of this research was to find out if PB caused birth defects 

in children of GW veterans. To test this, three concentrations of pyridostigmine bromide, along 

with a control containing no PB, were tested on D. melanogaster by mixing the concentrations 

into their food. Three vials of D. melanogaster were used for each concentration making a total 

of 12 vials, including the control which contained no PB. Two mutations were found in total and 

were most likely by chance. Therefore, there was no significance in the data. This was 

determined by running an ANOVA test on the data. The null hypothesis was supported being if 

pyridostigmine bromide is tested on D. melanogaster, then there will be no significant number of 

mutations present. It was also observed that as the concentration of PB increased, the number of 

offspring that developed decreased. 
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The Effects of Excessive Amounts of Vitamin B12 on The Heart Rate of Daphnia magna 

Anthony Branford – 10th grade 

 

The purpose of my project was to investigate whether an abundant intake level of vitamin B12 can 

disrupt and alter heart levels in the body. This topic was selected because my father drinks sports 

drinks for energy. Sports drinks have a heavily concentrated vitamin drink. It is unknown if this 

can cause the irregular heart rates. The first thing done was the creation of the treatments. Daphnia 

magna was chosen because they have a heart that is clearly visible through a Dinoxcope. Then, the 

Daphnia magna was cultured in the treatments of various concentrations. After a few days, the 

Daphnia magna was plated in a petri dish and examined under a DinoXcope. A timer was used to 

measure the heart rate in 10 minute periods. That number was multiplied by 6 to determine the 

BPM (beats per minute). The data proved my null hypothesis to be correct. That shows that 

drinking excessive amounts of vitamin B12 should not cause your heart rate to increase to unsafe 

levels. The data was not statistically able to prove my hypothesis because the Daphnia magna had 

a low survival rate. 

 

The Effect of Antibiotics on Plant Based Biofilter Growth 

Angel Brooks – 10th Grade 

According to the World Health Organization, antibiotics get into water through hospital runoff, 

sewage treatment, and people flushing these products (2012). In order to save energy and 

naturally clean the water, plant based biofilters can be used (Hallle, 2009). However, the 

pollutant may affect the overall condition of the plants, and little to no accessible research has 

been done on this affect. Therefore, this research will test if plant based biofilters growth are 

affected by the antibiotics. It is expected that the antibiotics will, in fact, negatively impact plant 

growth. Overall, the three different plant species were tested by exposing antibiotics in water and 

measuring the wet weight and leaf count every week. The results did not support the hypothesis. 

The antibiotics did not have detrimental effects on the test plants growth as compared to the 

controls, and the test clovers even grew better with antibiotics than the control clovers. This 

research is all valid due to the t test done that resulted in a p value that disproved null hypothesis. 

Since the antibiotics had no effect on the plants tested these will be suitable to use for filtration in 

a large scale use. In the future, these plants could provide a filtration of water for an extended 

period of time due to these results. The process is less expensive, more environmental friendly, 

and has a simple design that could be implemented in all areas of the world (Halle, 2009). 
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The Effects of Diacetyl on Schwann Cells 

Aryanna Brown- 10th grade 

Diacetyl (butane-2,3-dione) is an artificial butter flavoring that is found in many manufactured 

food products such as popcorn, butter, cheese, bread and beer. This chemical has been shown to 

be harmful to neuron cells as in a study done by researcher Robert Vince and colleagues. This 

led to further this research and find that this chemical is highly toxic to cells and with a normal 

everyday exposure it can potentially be very harmful. This chemical has not been thoroughly 

tested and studied therefore its definite results are not known, although a study that has been 

done shows that it may cause Alzheimer’s disease through the increase rate of beta-amyloid 

clumping. Schwann Cells which are cognitive nerve cells were used to see the effects Diacetyl 

had on the health of the cell. To test the health of the cells a MTT assay was conducted and 

based on the coloration of the between yellow and purple hues, cell health could be determined, 

the results showed that the control was healthy, the cells with the medium and low volumes of 

Diacetyl were moderately healthy, and the cells with high volumes of Diacetyl were somewhat 

healthy to unhealthy. These are the qualitative results and these supports the hypothesis to find 

the quantitative results an ANOVA test was conducted to help determine probability of the 

experiment, being replicated and coming to the same conclusions. Results of the ANOVA test 

showed results were significant and Diacetyl had a negative effect on the health of Schwann 

Cells. 
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The Effects of Vitamin B on Plant Growth 

Stephanie Bryan- Popo 10th Grade 

Plants fed with B vitamin solutions and plants fed with water were compared over a 4 week 

period to determine whether or not B vitamins enhance plant growth. Seedlings fed with vitamin 

B5 produced more seedlings that produced more leaves of all B Vitamins.  Seeds fed with 

vitamin B2 and the control, water yielded the same number of seedlings and leaves. The average 

length of leaves compared to the average height of seedlings by feeding solution shows that the 

control produced more leaves and grew taller than seedlings fed Vitamins. The standard 

deviation for the mean length leaves was 6.09 while the standard deviation for the height of the 

seedlings was 1.269. The null hypothesis was accepted when using ANOVA meaning my data 

was not significant. 

 

Organic vs. Inorganic Pesticides on Colony Collapse Disorder 

 

Stephanie Bryan- Popo 11th Grade 

 

The purpose of this project was to find a possible solution to Colony Collapse Disorder(CCD). 

CCD is the mysterious disappearance of worker bees in a colony. Their disappearance causes the 

rest of the colony to collapse. The first research hypothesis stated that the use of all pesticides 

was a major contribution to CCD. The second research hypothesis stated that the inorganic 

pesticides used would be more detrimental to the bees and contribute more to the cause of CCD. 

The procedure involved placing the honey bees in the freezer in order to manipulate them. While 

they were in the freezer, the setup for experimentation began.  Six out of the fourteen containers 

were rubbed down with their respective pesticides. Six more containers were set up for the 

pesticides to be applied directly on the bee. The remaining two containers were for the controls. 

The bees were then taken out of the freezer and five were placed in each container. The activity 

of the bees was then observed and recorded. The data recorded was analyzed using an ANOVA 

test and my null hypothesis ended up being rejected. Therefore, my data was not significant. 
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5-hr Energy, Niacin, and Folic acid on Daphnia magna’s Heart BPM 

Jaden Bryant – 10th Grade  

 

The purpose of this project is to acquire the effect that 5-hour Has on the heart and the goal is to 

prove that that 5-hour Energy raises the heart to alarming rates. After matrials were collected and 

daphnia were put in tank expermintation started a Daphnia magna was put onto a petri dish and 

had the concentration add to it recording of its heart was made using a dinoscope. After video of 

every varible was taken the recording was use to calculate the heart rate of the Daphnia then 

tabled, graphed, and an ANOVA test taken. The Anova test proved that the data was signifcant 

by the columns but unsignifacant by the rows. But 5-hour Energy had the highest Heart rate so 

the hypothesis was still proven but it didn’t really have a signifacance to it.   
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Noni Juice: Miracle Juice or Noni Nonsense?  

Faith Buchanan – 11th grade 

  

The purpose of this experiment was to determine the effect of various concentration levels of Noni Juice 

– a supposed “miracle juice” that claims to be able to treat, aid in the treatment of, or cure cancer while 

also promoting general health and wellness – on the viability and metabolism of cancerous and 

noncancerous lung cells. The hypothesis stated that if Noni Juice were to be applied to cancerous lung 

cells, then the Noni Juice would have a negative effect on the viability and metabolism of the cancerous 

lung cells and a positive effect of that on the normal lung cells. The procedure involved applying varying 

concentrations of Noni Juice – low (10 ul), medium (55 ul), high (100 ul), control (0 uL) – to 64 total wells 

of lung cells (16 wells per plate). After incubation, MTT assays were performed on one plate of 

cancerous cells and one plate of noncancerous cells, and the other 2 well plates were used to perform a 

cell count under a microscope using a hemocytometer. The resulting raw data showed that, generally, 

Noni Juice had a positive effect on the health of noncancerous cells and no detectable negative effects 

on cancerous cells. This led to the conclusion that Noni Juice does help promote overall health, but it 

cannot decisively be concluded that Noni Juice exhibits anticancer activity. Therefore, only the portion 

of the hypothesis that stated that Noni Juice will have a positive effect on normal lung cells was 

accepted. From this, consumers make better informed decisions.   

 

The Effect of Noni Juice on the Viability of Cancerous Skin Cells  

Faith Buchanan – 10th grade  

 

The purpose of this experiment was to determine the effect of various amounts/concentration levels of 

Noni Juice – a supposed “miracle juice” that claims to be able to treat, aid in the treatment of, or cure 

cancer – on the ability of cancerous skin cells to survive. The hypothesis stated that if Noni Juice were to 

be applied to cancerous skin cells, then the Noni Juice would have an effect on the viability of the 

cancerous skin cells. More specifically, that the more Noni Juice applied to the cancerous skin cells, the 

more dead cancerous skin cells would be found. The procedure involved dividing 16 wells into 4 groups 

of 4 trials, by concentration levels of Noni Juice: low (10 ul), medium (25 ul), high (40 ul), and the control 

group to which no noni juice was applied. The cells, after application of the treatments, were incubated 

for 24 hours. Then the cells were transferred from wells to microcentrifuge tubes where they were 

stained with trypan blue to make the dead cells visible and were loaded into the hemocytometer to be 

placed under the microscope for cell counting. The data was analyzed using a single-variable ANOVA 

test. It was found that the data was not statistically significant; the results could have occurred by 

chance. The null hypothesis, which stated that Noni Juice would have no effect on the viability of 

cancerous skin cells, was accepted. 
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Effect of EDTA Chelation as a Desorption Mechanism 

Madeline Burkey- 11th Grade 

Due to the constant lead poisoning of civilians around the world, the field of biosorption as a 

purification method is quickly growing and developing. This process is done using common 

baker’s yeast, Saccharomyces cerevisiae, to absorb lead nitrate ions from a sample of water and 

purify it. However, in many areas where this mechanism is needed, such as in third-world 

countries, a plethora of yeast is not available for this use- conservation of the materials possessed 

is key. Ethylenediaminetetraacetic acid (EDTA) is an antioxidant, commonly used in treating 

heavy metal poisoning in the body. The goal of this experiment is to determine the effectiveness 

of EDTA chelation by testing samples of yeast with different concentrations of EDTA (low- 1 

gram/liter, medium (1.5 grams/liter, and high (2 grams/liter). Procedurally, samples of yeast that 

have already absorbed lead ions will be treated with EDTA and tested to estimate the efficiency 

of the EDTA chelation mechanism as a desorbing agent.  The hypothesis states that the highest 

concentration of EDTA will produce the highest ppm desorbed. After the desorption process 

finishes, the samples of water will be tested, using a lead indicator solution and a colorimetry 

scale, for the concentration of lead. The results of the experiment did show that the EDTA 

chelation was extremely effective at removing the metal ions from the yeast cells, and the high 

concentration was the most effective and can be employed in the water crises of many third 

world countries, possible improving the biosorption process for the future. 

Use of S. cerevisiae on Heavy Metal Contaminated Water 

Madeline Burkey- 10th Grade 

Every day, civilians are poisoned by heavy metals such as lead, copper and nickel in their drinking 

water. Recently, it has been found that the purification method known as biosorption via biomass 

is successful in cleansing water that has been contaminated by industrial effluents containing 

heavy metals. Because of its flocculation and metal binding properties, the yeast strain 

Saccharomyces cerevisiae has arisen as a popular candidate for this method of purification. This 

research project will test the effect of S. cerevisiae on the heavy metals lead nitrate, copper 

sulfate, and nickel nitrate over a period of four days. It was hypothesized that the yeast would 

absorb lead nitrate most effectively after two days. Procedurally, the yeast was allowed to sit in 

samples of water contaminated with the metals for a certain amount of time. After that time was 

up, the yeast was filtered out and the remaining water was tested by either a test kit or a 

colorimetry scale for the presence of a certain metal. The results of the experiment showed that 

the yeast was extremely efficient in removing the toxic compounds from the samples of water. 

Nearly all of the metals were removed from the water by biosorption by the 48 hour testing 

checkpoint. Although this did disprove the hypothesis, it confirmed the positive effect of S. 

cerevisiae as a biosorbing biomass. The results obtained in this experiment can be applied to the 

toxic water disasters in many third world countries, possibly alleviating this crisis in the future.  
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The Effects of Magnesium Supplements on Enterobacter aerogenes 

Marcus Cain – 12th Grade 

The purpose of this experiment was to see if magnesium supplements can resist the growth and 

change the DNA of Enterobacter aerogenes. Being a former culinary student, there is an 

understanding in the dangers of food borne illnesses. The goal of this project was to find out if 

consuming more magnesium can inhibit or cease the progression of Salmonella. The most 

important parts of this project was the zone of inhibition test and turbidity test. For the zone of 

inhibition test, the treatments were applied to the petri dishes to measure resistance. No resistance 

was found. Even when the dosages were increase, no resistance was found. For the turbidity test, 

light absorbency was calculated and an ANOVA Test was conducted. As a result of that, the P- 

values found were all above the alpha value of .05. Aseptic technique was used throughout 

experimentation to limit the risk of contamination. The data was found to be insignificant. The null 

hypothesis was supported because the magnesium supplements had no significant effect on the 

bacteria. 

The Effects of Barium Sulfate on Lactobacillus Acidophilus 

Marcus Cain – 11th grade 

The purpose of this project is to see if Lactobacillus acidophilus will show resistance to barium 

sulfate. The reason for doing this project is because lactobacillus lives in the intestines and mouth 

and a lot of x- rays are done in those regions and this project wants to prove whether or not barium 

sulfate is harmful to their growth. Some important steps in my project was applying my bacteria 

to agar once ready, and applying the treatments in the bacteria. This was essential because the 

bacteria can’t grow if not on agar and without applying treatments, there wouldn’t be a way to 

determine the resistance. Key materials include the autoclave, incubator, nutrient broth, and the 

MRS agar. This was essential because this was used to properly take care of the bacteria. The 

results of the experiment came up inconclusive. There were a lot of errors in the outcome of the 

bacteria. The zones of Inhibition test that was completed showed no results. Three dishes of 

bacteria went through contamination. Because of this, the null hypothesis of no effect was 

supported. 

The Effects of Soil Moisture on Spider Behavior 

Marcus Cain – 10th 

The purpose of this project was to determine whether or not soil moisture can affect how the 

spiders behave. The reason for this project is to be able to see what behaviors change in the spiders 

and how it can affect people who live in an area with a higher spider population. The goal for this 

project was to purposely change the spider’s behavior so that data can be gathered about possible 

consequences that could arise from these changed behaviors. To test this, 4 tanks were gathered. 

Each tank had a different soil moisture concentration. Three spiders were placed into each tank. 

Water was added every other day to the tanks to keep the soil moisture, Observations were taken 

daily to observe various behaviors like eating, aggression, and web building. Once the behaviors 

were recorded, they were ranked on a 1 to 5 scale. As a result of the experiment, there were changes 

in the behavior and they became more apparent as the moisture level increased. This supported my 

initial research hypothesis. This could be used to find ways to protect individuals during certain 

times of the year where soil is more moist. 
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The Effect of Paclitaxel on Lung Cells 

Jasmine Chackalayil- 10th grade 

 

This project was made to test the effects that cancer treatments have on normal cells while they are being 

used to treat cancerous cells. Thousands of people are diagnosed with cancer each year in the United 

States and the purpose of this project is to help them understand what the treatments they take are doing 

to their bodies. This project used a cancer treatment drug called Paclitaxel and applied it to lung cells to 

test the effects it had on the proliferation of the lung cells. The hypothesis was that the lung cells with the 

treatment Paclitaxel added to them would be unhealthy and have a decreased proliferation rate. An MTT 

Proliferation Assay was performed to test the health and reproduction of the cells. After the experiment 

all well plates including the well plates with the low (30 µM), medium (50 µM) and high (100 µM) 

treatment concentrations turned a light purple color which indicates that the cells were healthy but not 

perfectly healthy. A grayscale analysis on ImageJ showed that the lower treatment concentrations were 

healthier than the higher ones. According to the data obtained the hypothesis that the lung cells with the 

treatment added to them will be unhealthy was rejected. Though this should be researched on other 

treatments and cell types this project indicates that not much harm is done to normal cell proliferation 

when cancer treatment drugs are used at least in the case of Paclitaxel and lung cells.  

 

The Effect of Saltwater on E. coli compared to Formula 409 

Kyra Chinnery – 10th Grade 

 

 

Salt has been commonly used to kill bacteria and preserve food products such as meats and canned 
goods. An experiment was performed to determine if saltwater will kill E. coli more effectively than 
Formula 409 Antibacterial All-Purpose Cleaner. A major concern for household cleaning products found 
at the store is the lack of labeling about ingredients. The product Formula 409 Antibacterial All-Purpose 
Cleaner contains 2-Butoxethanol which is a chemical that can cause severe liver and kidney damage and 

short term problems like sore throat. The purpose of this project was to investigate an alternate cleaner 

that was more environmentally friendly. Throughout the experiment aseptic technique was used to 
ensure nothing was contaminated and all of the laboratory equipment was sterilized. In addition, all 
concentrations were accurately measured and petri dishes incubated. The results of the project revealed 
that saltwater, no matter the strength, will not kill E. coli. The E. coli will build a resistance to the 

saltwater, or will not even be effected. When it came to the 409, it was more effective in killing the 
bacteria, but a slight resistance was built. It was hypothesized that Saltwater will kill E. coli more 

effectively than Formula 409. The results did not support this hypothesis. Scientist say that E. coli does 
not survive well in saltwater, but will eventually build up a resistance. If the hypothesis was supported, it 
could have potentially made our water supply cleaner. In conclusion, the hypothesis further concurred 
with previous research. 
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The Effect of Protein Supplements on E.coli Growth 

Nailah Clarington – 10th grade 

In this project I tested to see if protein can cause Escherichia coli to grow in higher 

concentrations. I was interested in determining these effects of this because there are many 

people that use it around me and in my family. I know that everyone believes protein to have 

good effects, but I was interested in seeing if there were negative effects too. The procedures for 

this project included: first making the nutrient agar to grow E.coli on. Then I added protein to 

each agar plate. Next I added E.coli to each plate. After this went into the incubator for 96hrs and 

results and data were taken. The data was analyzed by comparison to the control and put into a 

qualitative data table. This is significant to the real world because there is an increasing problem 

in body builders and trainers that are using this product that haven gotten sickness from growth 

of E.coli. The results did come out as expected and it supported my hypothesis that, if protein 

supplements are added to E.coli, then you will see an increase in growth.   

 

How Efficient is Wireless Energy 

Shawn Cothran – 10th grade 

Wireless energy transport is used in many items today. These items include wireless phone 

chargers, radios, or microwaves. All transporting energy, without the use of connected wires from 

the power source to receiving end. Many people are convinced that wireless energy is something 

that can solve many problems that wires have, like getting tangled. So in the project a wireless 

charger is used in order to compare its efficiency to, traditional uses of wired charging. The 

efficiency is measured through the voltage levels, in comparison to the transmission of the energy, 

and the receiving of the energy. This is tested in different conditions of distance, and amount of 

material. The entire purpose of the project is to see if the popularity of wireless energy is 

reasonable, and is it worth it to use wireless energy transfer over wired transfer. 
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The Effect of Complex Compositions on Autistic Brain Development 

Jaxon Cowles – 10th grade 

 

Autism spectrum disorder (ASD), or autism for short, impairs the ability to interact with others. 

Cases of autism are escalating at an exponential rate. The autistic community already faces 

ridicule and our misjudged, when they shouldn’t be. The lack of communicative ability does not 

define the worth of a man or woman. A large portion of the autistic community are pattern 

minded. This substantiates to a structured life style consisting of a daily routine that is stuck to 

precisely. These individuals also tend to learn more efficiently with pattern based learning such 

as mathematics. Incorporating their ability to excel with patterns, listening to compositions 

containing complex numerical patterns should enable the hippocampus to identify patterns in 

everyday life.  Listening to classical music which is the most complex form of music throughout 

their daily lives should allow the autistic community to become more comfortable within social 

situations. Children diagnosed with autism between the ages of three and eighteen were asked to 

participate in the study of listening to classical music throughout the day. Parent and guardians of 

the autistic children were asked to fill out a survey consisting of a few short response questions, 

and a few question in which are responded to using a Likert scale. The surveys were collected 

once a week and the data was analyzed for trends in behavior and growth in communicative 

behaviors. Due to limited data because of a limited pool of participants not enough data has been 

gathered to discredit the null-hypothesis. 

 

The Manipulation of PHA Polymers in the Production of Bioplastics  

Jennifer Cruz – 10th grade  

 

The rapid growing human population heavily relies on plastics to accommodate their everyday 

necessities. Petroleum is a non-renewable resource that is found in plastics that are being utilized. It 

takes hundreds of years for them to degrade. If their use continues, then we will be losing our forests 

and woodlands due to the cut of trees to make new area for landfills.  The ultimate goal is to produce a 

starch infused non-toxic plastic that is durable and degrades at a rapid pace. In part 1, the plastics made 

used the following starches; corn, rice, potato, potato and rice, potato and corn, rice and corn, corn and 

rice and potato. Petroleum plastics were used as a control.  In part 2, the following environments were 

simulated to place the plastics: warm, rainy, and cold. The plastics were weighed every other day on a 

scale in grams In part 3, physical tests were conducted to ensure the quality of each bioplastic. These 

tests include:  elongation testing, folding endurance, and elasticity. The hypothesis was disproven. The 

rainy environment degraded the plastics the fastest. The potato and corn plastic and the corn and rice 

and potato plastic showed to be the strongest plastic. The corn plastic in the rainy environment 

degraded the fastest. Corn is the best starch but it works well with others. Most of the plastics had 

better properties than the petroleum plastics. Overall, the rainy environment had plastics degraded the 

fastest and corn was the best starch. 
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Natural versus Synthetic Coagulants on Water Purification 

Rodina Cummings – 11th grade 

The experiment completed was Natural versus Synthetic Coagulants on Water Purification. The 

main goal of this experiment was to discover a way of purifying water with a more effective 

coagulant: natural or synthetic. Research was done because purification with a coagulant would 

be a cheaper way of water purification versus a water treatment facility. If one of these options 

were to become widely used, it could decrease the amount of diseases contracted due to unclean 

water as well as quickly providing potable water for those in need. The research hypothesis is 

that the Moringa olefeira powder will remove more bacteria found within the water than the 

TiO2. The null hypothesis is that the Moringa oleifera will remove no bacteria at all. 36 PET 

bottles were filled with creek water to experiment on a real world scale. The bottles were split in 

2 for the different coagulants and then separated for the 5, 10, and 15 milligram concentration 

groups. The samples were then left to settle then filtered with paper to remove the coagulants. 

The separated water was plated, incubated, and counted for colonies. The original hypothesis 

was rejected. Moringa oleifera consistently had a higher amount of colonies present. While there 

were still bacteria present in all samples, 15 mg of titanium dioxide contributed the most to 

purifying the water. A possible source of error is that using fluorescent lights to attempt this 

process of coagulation is what caused the bacteria to not diminish at a lesser concentration value. 

 

The Effect of a Fresnel Lens on Solar Disinfection Process Time 

Rodina Cummings – 10th grade 

The experiment completed was The Effect of a Fresnel Lens on Solar Disinfection Process Time. 

The purpose of the experiment was to decrease the amount of time solar disinfection takes 

through the usage of a Fresnel lens. Research was done because solar disinfection is a cheaper 

way of water purification versus a water treatment facility. If the time were to be decreased, 

potable water could be accessible to third-world countries at a faster rate. The research 

hypothesis is that implementing the Fresnel lens can decrease the solar disinfection time by 20%. 

The null hypothesis is that using a Fresnel lens will increase the amount of time solar 

disinfection takes by 20%. PET bottles were filled with E. coli spiked water (simulated creek 

water) and placed under a Daylight Blue Reptile Bulb that mimicked the sun. This was done 

twice, once with and once without the Fresnel lens in place. When the samples were done with 

the process, water from each bottle was analyzed using a spectrophotometer to compare levels of 

E. coli found. The original hypothesis was rejected. Water samples without the Fresnel lens in 

place overall had absorbance values closer to 0. While there were still E. coli present in all 

samples, having the Fresnel lens in place resulted in more E. coli being present in the water. A 

possible source of error was using the Daylight Blue Reptile Bulb rather than the actual sun.   
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The Effect of Cigarette Butt Filtrate on Drosophila melanogaster Mutations 

Khalil Davis - 10th Grade 

 

The purpose of this project is to see how the toxins of cigarette butt filter in food have effects on 

mutations of Drosophila melanogaster and if mutations increase by generation. This project is 

important because it can provide information on if the filter toxins cause mutations. The goal of 

this project was for an increase in mutations in the vials that had the cigarette butt filtrate in the 

vials to occur. It was also a goal for there to be an increase of mutations from generation to 

generation. A key procedure that was taken was collection of cigarette butts from the same 

source. Another key procedure was that after making the filtrate that it was filtered through filter 

paper. The experiment had supported the null hypothesis. There was no significance change in 

the amount of mutations that had occurred from generation to generation. For the statistical data 

the average was took from the three generation from each concentration do to the fact that data 

collected had been extremely close throughout each generation. Relating this to real world 

significance this means that there is a chance that when cigarette butts get in food sources there 

is no effect on food quality. 
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The Effect of Manuka Honey on Penicillin-Resistant Escherichia coli 

Danahyah Dawkins-11th grade 

Many families suffer from losses due to diseases caused by the bacteria, Escherichia coli. It is the 

most common and effective bacteria in the world. There are many combatants to the bacteria, 

such as penicillin. However, E. coli, like any other bacteria, can grow resistant to the antibiotic. 

When this occurs, a new form of the antibiotic has to be created. This costs money and time. 

Meanwhile, a new form of honey has been derived from the Manuka tree and has many 

antimicrobial benefits. This will be helpful. Manuka honey has been rumored to be able to 

convert bacteria that has become resistant to an antibiotic to bacteria that is susceptible to the 

antibiotic. In this project, the effect of Manuka honey on Penicillin-resistant E. coli will be 

tested. A Manuka honey concentration will be created and used to treat penicillin-resistant E. 

coli. It is expected that the more of the Manuka honey that will be used, the more of the E. coli 

will die. This information will be helpful for researchers who want to introduce Manuka honey to 

the antimicrobial realm. It would be very useful and not online would it save money, it will save 

time of microbiologists. 

 

 

The Effect of the Influenza Vaccine on Excessive Blood Clotting 

Danahyah Dawkins-10th grade 

Families everywhere suffer from tragic losses, most of which are from disease. A common disease that 

many people grieved over is the influenza virus, or most known as the flu. Every year, approximately 

49,000 people die from the flu. Every day, 2,200 people die from cardiovascular disease. These numbers 

can be both cut in half by the influenza vaccination. In this project, the researchers will examine the 

effects that the season influenza vaccination has on a cardiovascular disease called Excessive Blood 

Clotting. Excessive Blood Clotting is a cardiovascular disease that can reduce the blood flow in the heart. 

It can cause severe clotting that may lead to death. The influenza vaccination may contain a key to 

preventing cardiovascular disease, as said in an American Heart Association article. The reason the 

researchers are conducting this experiment is because too many people die of cardiovascular disease when 

they deserve to live. When conducting the experiment, the researchers will have 5 trials of blood sprayed 

with blood clotting spray without the influenza vaccination and 5 trials of blood sprayed with blood 

clotting spray and injected with the influenza vaccination. The researchers will use a glass slate to place 

the blood on. Then, she will pick at the blood with a needle and record the time the blood clots. By doing 

this research, it could help many people. Too many people die a year because of CVDs and this research 

can help that. The researchers want to save lives and change medical procedures for the better. The 

researchers also believe that another researcher will use their researcher and conduct further research and 

do more with it.  
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Polymers as a Sound Barrier 

Jeebe Diop – 11th grade 

 

Sound barriers are often needed in cities to prevent noise pollution from building up from the 

many sounds of the vehicles on the highways to other noises. The purpose of this project was to 

determine which polymer based material would work the best as a sound barrier, since Plexi-

glass is already known to be an effective sound barrier. This is the reason my hypothesis was that 

Plexi-glass would the best effective as a sound barrier. In order to test this, I made a glass box in 

order to test which sound barrier would work best. A 12x12 sheet of Plexi-glass, Lexan, and 

polypropylene were put placed on one side of the box and the sound device was placed inside the 

box. In this case, the sound device was earbuds that were playing music. The plate was removed 

after 3 trials were recorded and replaced with another polymer plate to test. The decibels were 

recorded with a sound meter app to determine which plate would decrease the decibels the most. 

The results of my experiment ended with Plexi-glass being the most effective sound barrier. 

Plexi-glass had the lowest decibel level in both the high and low sound tests out of the other 

polymer plates. An ANOVA test was done in order to determine significance and the P values 

were both below 0.05 meaning that the data was significant and the null hypothesis was rejected. 

 

The Effect of Catalysts in Water on the Corrosion of Steel 

Jeebe Diop – 10th grade 

 

Bridges are used in our everyday lives mostly for transportation to get one from place to another. 

Corrosion affects these bridges to the point where they could collapse and kill many people. 

Over 65,000 bridges were diagnosed with problems with corrosion in 2013. This study 

experiments on the effects of different pollutants on the effect of the corrosion of steel. Steel is 

the most commonly used material in the creation of bridges. The purpose of this project is to be 

able to determine the average amount of time it will take before a bridge will collapse. In order 

to determine this, steel beams were placed in glass tanks which had different pollutants mixed 

with water in them. These steel beams were left in the tank for multiple days and the mass were 

recorded. In the end, the fertilizer affected the corrosion of steel the most as seen in the data. The 

fertilizer tank consistently dropped throughout the month from 396g to 394g. The ANOVA tests 

also show that the data is significant because the null hypothesis was rejected since my P-value 

was less than 0.05. It can be concluded that fertilizer is more harmful to the corrosion of bridges 

than chemicals such as zinc chloride. It can be suggested from the data that products that contain 

nitrates could also have the same effect on the corrosion of bridges. 
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The Use of Microcontrollers on Braille E-Books 

Christian Downer - 10th grade 

 

The purpose of this project is to fabricate a braille e-book without sacrificing quality and longevity, 

to help give a low cost resource to teachers to help teach braille to their students.  This project was 

created by identifying and labeling the GPIO pins used for each of the six braille pins. Boot up the 

Raspbian Linux Distro on the Raspberry Pi, connect the Raspberry Pi to the internet. Open the 

Command Terminal and enter “sudo apt-get update” then type “sudo apt-get upgrade.” Open the 

Python IDE. Import “RPi.GPIO as GPIO” and import “time.” Set the GPIO mode of GPIO using 

“GPIO.setmode(GPIO.BCM or BOARD). Then, set up the GPIO pins used for labeling the braille 

pins as outputs using “GPIO.setup(pin number, GPIO.OUT).” Define each letter to output the letter 

in braille pattern, the GPIO pin can be turned on and off using “GPIO.output(pin number, True or 

False). Call for user input to get a letter, using the input function. Display the letter by falling the 

defined function. Only part of the goal was accomplished. The program was created to interpret 

text and convert to braille. It was also programmed to produce the braille letters that were inputted. 

The devices created for raising and lowering pins have been unsuccessful. From prototype analysis 

it can be concluded that electromagnetism is not a viable way of raising and lowering braille pins. 

 

Ascorbic Acid on Cancerous and Healthy Breast Cell Proliferation 

Isabella Gaona – 10th grade 

Treatments for cancers have been, and are continuing to be, explored. One possible treatment 

that is being tested is ascorbic acid. Previous research suggests that ascorbic acid slows the 

proliferation of cancerous cells, such as acute myeloid leukemia, and prevents tumor growth in 

other cancers tested such as ovarian cancer. For these reasons it was hypothesized that ascorbic 

acid will slow proliferation in breast cancer cells and have no effect on normal breast cells. To 

test this an MTT Assay was performed. First both cell lines were plated. With the help of trypsin, 

media, and PBS the cells were transferred from the flask into a conical tube. From there the cells 

were pelleted and added into the wells of both plates. After an incubation period, they were 

treated with ascorbic acid at low, medium, and high concentrations. Once incubated, the MTT 

Assay was performed in which DMSO was added. The cells were incubated for a shorter period 

and pictures of the results were taken. Both cell lines displayed a deep purple color which 

indicates that the cells are healthy. This proves that ascorbic acid did not have an effect on 

normal breast cells, however, it did not have an effect on cancerous breast cells either which was 

not a desired result. The results of this experiment demonstrate that ascorbic acid cannot be used 

as an effective treatment for breast cancer. 
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The Effect of Fluoxetine on Zebrafish Embryos 

Fabiola Garcia - 10th grade 

The purpose of this was to determine the effects of various concentrations of fluoxetine on 

zebrafish embryos. Fluoxetine is a commonly known antidepressant which led to this being 

chosen. Zebrafish are commonly used in experiments which allowed me to choose them. The 

hypothesis was that if 2mg of fluoxetine is applied then the zebrafish embryos won’t be affected 

too positively nor negatively. So for the experiment, different concentrations of fluoxetine were 

tested on zebrafish embryos. The concentrations include: 0mg, 0.5mg, 1mg, 1.5mg, and 2mg. All 

the concentrations were found when measured on a balance. After this, spring water and the 

concentrations were mixed and added into petri dishes where one zebrafish embryo was added to 

each quadrant as well. Once all the petri dishes were filled, they were incubated. An incubator 

was what kept the embryos warm and gave them a higher chance to survive. In between two 

days, the embryos were looked at under a stereomicroscope; their heartbeat rates per 15 seconds 

and development was measured. For development, the way they were shaped and if they were 

healthy was looked at. The results showed that the highest concentration of fluoxetine made the 

embryos develop faster, but they also had the highest number of deaths. One can conclude that 

the hypothesis was supported.  

 

The Effect of Riluzole on the Viability of Schwann Cells 

Cionne Gates- 10th grade 

 

The purpose of this research project is to evaluate the effect of Riluzole on the overall health of 

Schwann cells to see if they are still lively. Riluzole is the only FDA-regulated medication that 

can prolong survival in patients with motor neuron diseases. Evidence in this area is too limited 

to prevent the ongoing deaths of those who obtain this disease. This topic should be studied 

farther to identify the effective components of Riluzole in the treatment of motor neuron diseases 

like Amyotrophic Lateral Sclerosis (ALS) patients. Since people with motor neuron diseases still 

die, there was curiosity present inquiring about the effect of Riluzole on normal functioning 

neuron cells such as Schwann cells. An analytical balance scale was used to measure 0.01 grams 

for my treatment solution to be made with ethanol. Approximately 100 microliters of the cell 

suspension for Schwann Cells was added to each well on the plate for all concentrations. A 

micropipette transferred the individual treatment concentrations for Riluzole onto the Schwann 

Cells. A micropipette inserted 25 microliters of the MTT Assay reagent into every cell well to 

depict the effect of Riluzole on the proliferation of Schwann Cells. All of the cells had a positive 

control and remained alive after the application of Riluzole. The null hypothesis was supported 

since Riluzole didn’t have any effect on Schwann cells. One of the wells were yellow possibly 

from trial and error. Uniquely, the reason for deaths of people with this disease remains 

unknown. 
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The Effect of Neosporin on How Fast Wounds Heal 

Aaron Geanas-10th Grade 

For my science project this year I tested whether the Neosporin Company’s claim that their product 

heals wounds 30% faster is true.  Neosporin is a common anti-bacterial used to disinfect wounds. 

Neosporin is made of bacitracin, neomycin, and polymyxin B. I used various assays such as a 

scratch assays, an MTT assay as well as a hybrid between the two.  The scratch assay was used to 

determine the rate at which the cell heals. The MTT assay was used to determine how the 

Neosporin affects the health of cells. The hybrid was just a mixture of both assays but on the same 

set of cells instead of a different set. 

 

The Effects of Truvia on Schwann Cells  

Adaysha Gilbert-10th grade  

The purpose of this project is to determine if Truvia affects the rate of reaction relating to 

cognitive function. If Truvia has a negative effect and slows reaction rate, the cells will have a 

decreased viability and a higher viability if Truvia doesn’t elicit negative responses. The goal of 

the project is to determine how the Truvia affects cognitive function and reaction rate. Along will 

this it will be determined if Truvia really is a healthy substitute for sugar for diabetics. To 

complete this projects, cells were plated, treatments were added, and MTT Reagents were added. 

There was 24 hours of incubation between each step in the process. The outcome of this 

experiment was that all wells except for low 2 died. There is a chance that all cells experienced 

contamination from anything that wasn’t sterilized properly. My hypothesis is that the viability 

of the cells will decrease as the concentration of Truvia increases. This hypothesis was proven 

correct. There are real world connections like how artificial sweeteners relate to glucose level in 

the blood and how artificial sweeteners affect diabetes.  

 

The Effect of Nitric and Sulfuric Acid on Oldcastle Bricks 

Avery Golston – 10th grade 

 

The purpose of this project was to see if Oldcastle bricks will be able to withstand bathing in acid 

for days and see what changes occur physically. Pollution is quickly becoming one of the 

world’s biggest problems to deal with. Pollution results in acid rain which does damage to homes 

and old buildings and marble structures. The purpose of this project is to see what acid rain can 

do specifically to bricks, one of the most common types of home building materials. My 

hypothesis was that “if various sized chunks Oldcastle bricks are placed in a beaker of nitric and 

sulfuric acid and water at a pH of 2.5, then the bricks will begin to lose mass.” The hypothesis 

was supported and the bricks lost very small amounts of mass in grams. The most amount of 

grams lost was over 4 weeks and only around 4 grams were lost so it takes a long time of acid 

rainfall for any real damage to be done to Oldcastle bricks. 
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The Effect of Gluten on S. lactis 

Brandon Golston – 10th grade 

 

The purpose of this research project is to determine the effects of gluten on the helpful bacteria 

in our stomach, S. lactis. There are projects that have tested the effects of gluten on animals or 

plants, and have used those results as models for humans, but there aren’t any tests that have 

tested this on the bacteria in our stomach. The goal is to get a better understanding on how gluten 

affects the bacteria. The researcher used S. lactis because the bacteria that was originally planned 

was B. lactis, a bacteria in the small intestine and stomach, was ordered but never came in, so S. 

lactis had to be used in its place. S. lactis is a bacteria that is used in the production of buttermilk 

and cheese. 

 

The Effect of Gluten on Drosophila melanogaster 

Brandon Golston 

 

Gluten is a protein-composite that is commonly found in grains such as wheat, barley, rye, and 

various crossbreeds of these grams. Doctors and scientists have discovered that a rising number 

of people have developed an intolerance to gluten. This intolerance to gluten causes the person’s 

body to start an immune reaction and will damage the small intestine. Scientists have yet to 

discover a cure, other than the outright avoidance of gluten. The purpose of this project was to 

see if there could be a correlation between humans and fruit flies and to see if these findings 

could be used to develop a cure for gluten intolerance. Two trials were completed. The first trial 

was a failure due to many complications during experimentation. There were no fly nets for the 

fruit flies, and the media was too wet so they drowned. The second trial fixed the complications 

from trial 1. In both trials, the hypothesis was disproven. The hypothesis was that the fruit flies 

would be killed in the medium and high concentrations. In both trials, majority of the fruit flies 

survived. 

  



 
 

36 

 

Oleocanthal-Loaded NP’s with ST/PVA Biopolymer  

for Drug Delivery  

Jacqueline Gomez- 10th Grade  

 

The purpose of this project is to synthesize a corn starch/PVA biopolymer and use that 

biopolymer as a coating for nickel iron oxide nanoparticles, silver nanoparticles, and silver oxide 

nanoparticles. A biopolymer was ideal as a coating because of its hydrophilic properties, 

considering that a coated nanoparticle could easily be dissolved by water. With an 

electromagnetic field present to help maneuver the magnetic nanoparticles, incorporating 

oleocanthal, which is a naturally effective cancer drug, can lead to potential detection and can 

also serve as an easily accessible cancer drug delivery system. If oleocanthal is loaded into silver 

nanoparticles, then the rate of release and absorbance of the oleocanthal will be faster because of 

higher magnetization. Drug absorption and release studies were conducted with a 

spectrophotometer to quantify the transmittance and absorbance of oleocanthal in the individual 

magnetic nanoparticles. These were two important factors that determined if the nano-carrier 

would be successful in fulfilling its role as a drug delivery device. In addition, a corn starch/PVA 

biopolymer was synthesized using plasticizers such as corn starch, glycerol, and Tweenum-20. 

Because of the biopolymer’s hydrophilic properties, it served as a favorable coating that aided in 

the process of oleocanthal absorption and release. Collectively, a PVA coated magnetic 

nanoparticle with loaded oleocanthal will serve as a natural, easy, and electromagnetically 

controlled nano-carrier for the distribution of cancer drugs. The use of such a nano-carrier could 

potentially revolutionize the field of cancer.     

 

 

The Effect of Playing Strategy Card Games on Memory 

 

Austin Goodloe – 10th 

 

The purpose of this research project is to determine what effect, if any, playing strategy card 

games has on memory. This project had participants take a survey and take a short memory test. 

The data showed that strategy card games do slightly improve memory. A one-way ANOVA test 

was conducted and showed the data has great potential to be inaccurate, as the test yielded a P-

value of 0.79872. 
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The Effect of Levaquin on T-cells 

Jada Grant- 10th Grade 

 

Many people suffer from Levaquin tendonitis, and there is not a cure. The purpose of the 

experiment is to test whether Levaquin causes tendonitis, by attempting to replicate an 

inflammatory response since tendonitis is an inflammatory response. The goal of the project is to 

determine if Levaquin causes tendonitis. The cells were plated and treatments of 4.83, 9.65, and 

19.3 µg/L per liter were applied to the cells. A cell proliferation assay was completed in which 

the cells were counted and an MTT assay was completed to test the health of the cells. Counting 

the cells indicated that Levaquin did not harm the cells, but the MTT assay revealed that the cells 

were not healthy enough to replicate. Neither the research hypothesis nor the null hypothesis was 

supported. The experiment proves that Levaquin does not cause the inflammation of the cells 

which in turn does not cause tendonitis, and that there may be another underlying cause of why 

so many people suffer from tendonitis while taking Levaquin.  

 

The Cytotoxicity of Titanium Dioxide Nanoparticles on Skin Cells 

Christina Griffin – 11th grade 

 

Titanium dioxide nanoparticles (NPs) are apparent in many varying industrial and consumer 

products, such as plastics, paper, and paints; because of their increased rate of photo-catalysis, 

titanium dioxide nanoparticles are becoming more popular in consumer products.  However, as 

titanium dioxide NPs usage increases, the hazard of the NPs is still unknown. By studying titanium 

dioxide NPs effect on cell viability and toxicity, a definite conclusion could be made, and the 

inquiry whether titanium dioxide NPs are harmful could be answered – utilization of titanium 

dioxide NPs should be hindered if the titanium dioxide NPs cause significant damage, or suspicion 

of titanium dioxide NPs can be alleviated. The cytotoxicity of the titanium dioxide nanoparticles 

was determined by measuring the purple formazan emitted by living skin cells. After a MTT assay, 

the increased quantity of viable cells resulted in an increased purple coloring. The results indicated 

that titanium dioxide nanoparticles negatively affect skin cells, and the number of viable cells 

changed as the concentration of titanium dioxide nanoparticles changed – because the 

concentration of the purple formazan has a negative correlation with the quantity of viable cells, 

the qualitative data supported the research hypothesis. This qualitative data supports the statement 

that titanium dioxide NPs cause necrosis of skin cells; while it cannot be confirmed that titanium 

dioxide NPs are significantly harmful on humans, it can be confirmed that titanium dioxide NPs 

cause loss in cell viability of skin cells, which could lead to titanium dioxide NPs causing 

substantial harm of human skin. 
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A Continued Study of the Opinions of Teenagers Regarding Driving 

Jamal Halley- 12th grade 

 

The purpose of this work is to properly document a behavioral experiment that was conducted to poll the 

opinions of teenagers regarding driving. The specific goal of this project was to discover what factors 

motivate and discourage teenagers from wanting to get their driver’s licenses. In order to conduct this 

experiment, a survey was created on the platform google forms. The link to this survey was then sent out 

to teenagers by text, email, Snapchat, Facebook and Instagram as a means of maximizing the sample size. 

The survey was taken by 10 of these teenagers who were reached. The outcome of the project was that the 

overwhelming majority of teenagers wanted their drivers’ licenses and were motivated primarily by a need 

for transportation. This outcome was statistically proven by the use of a Chi-Square test for variance. This 

supports the research hypothesis that there is a statistically significant factor that influences or discourages 

teenagers from wanting to get their drivers’ licenses. The results of this research show that today’s 

teenagers, especially in the suburbs, are motivated by a need for transportation to get their driver’s licenses.  

 

The Effect of Insecticide on the Growth of Earthworms 

Jamal Halley – 10th grade 

 

The reason this project was conducted was to test and see if the insecticides that are placed in soils have 

an effect on the growth of earthworms. This research is important since earthworms provide many 

benefits to soil and the agricultural business. The goal of this project was to test and see if insecticides 

have an effect on the soil-creatures that help us so much. To conduct this experiment, 4 containers filled 

with soil had 12 earthworms living inside of each. The insecticide was applied to the soil at a high and 

medium concentration and 2 containers were control groups. The initial mass and final masses were 

calculated and differentiated to find the average percentage growth of the worms. The outcome of this 

experiment was that there was no consistent trend in growth between the control and insecticide 

concentration tables. There was a trend though within the dependent variable though, containers that 

began with lower initial masses tended to have higher percentage growths. This trend was most likely 

caused by the fact that the age of the earthworms was not kept constant. A t-test was performed at a 95% 

confidence level and resulted with a p-value of .855 which was higher than the table value that was .23, 

which shows that the null hypothesis was accepted.  Which means the insecticide did not significantly 

affect the growth of the earthworms. The outcome of this experiment can slightly ease the tension 

regarding insecticide use. But, insecticides have many other environmental problems. 
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A Study of the Opinions of Teenagers Regarding Driving 

Jamal Halley- 11th grade 

 

The purpose of this experiment was to discover for what reasons the present day trend of teenagers not 

wanting to get their licenses by analyzing perspectives from the point of view of suburban minorities. The 

percentage of teenagers that have their licenses has dropped by 20% since 1983. Many other studies have 

occurred to analyze this phenomenon but this study was more focused on suburban minorities. The 

specific aim was to find the main reasons why suburban minority teenagers do or do not want to get their 

licenses. To obtain this goal, a survey was taken by 100 teenagers using a website called Survey Monkey. 

To get respondents, the link to the survey was posted on a platform called My Big Campus and also 

placed on posters around the Rockdale County High School campus. The outcome of the experiment was 

that for teenagers who already have their licenses, the statistically most significant reasons were Feeling 

of Freedom and Need for Transportation. For teenagers who want to get their license, the statistically 

most significant reason was Need for Transportation. And for teenagers who don’t want to get their 

license, the statistically most significant reason was Fear. This outcome was proved by values obtained 

through a Chi-Squared test, since all of the p-values were lower than the table value showing significance. 

This data shows that for the most part fear is what has been stopping teens from getting their licenses in 

suburban areas, most likely due to the high crash rate for teens. 

 

Jaedon Hanchard – 11th Grade 

The purpose of this project was to create an Ammonium Heptamolybdate resistant solution of 

Rhizobacteria. The research hypothesis had stated that the Rhizobacteria would become resistant 

to the 0.25% concentration of our Ammonium Heptamolybdate. The procedures that were 

conducted was that Rhizobium X Agar needed to be created. For that to occur a mixture of 1g of 

homemade yeast extract with 10g of mannitol and 800mL of distilled water along with 200mL of 

homemade soil extract. Once mixed the mixture was allowed to rest until pH level of 7.2 was 

reached. Once finished 20g of agar was added to the mixture and then autoclaved for 1 hour. The 

Rhizobium X Agar was then poured out into different petri dishes for each concentration, a low 

(0.05%), a medium (0.15%), and high (0.25%), as well as the control (no treatment). Sensi disks 

that were coated with the different concentrations were then placed into the respective petri dish 

that matched the given concentration. Each of the different concentrations had 5 trials conducted. 

The Rhizobacteria was immediately placed into the petri dish which was then incubated for 24 

hrs. Once it finished a Kirby Bauer Test was conducted measuring the zones of inhibition. Data 

showed a large amount of growth of Rhizobacteria. In Conclusion, the hypothesis for the project 

was rejected as well as the ANOVA test which stated that the results found were insignificant 

and could have occurred by chance due to the p-value which happened to be higher than .05.  
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The Effect of Age and Ethnicity on Empathy 

Kenton Hayes – 11th Grade 

 

The purpose of the project is to determine the significance of age and ethnicity on the expression 

of one’s empathy for someone else. If one can determine the effect of age and ethnicity on 

empathy, then when groups are formed in work environments a better selection can be made in 

order to maximize quality and quality of work. When empathy is expressed in a group, trust is 

gained quicker which increases the group’s ability to complete work with higher efficiency and 

proficiency. To complete the project, surveys were passed out to students, adults, and children and 

they were asked to look at a variety of pictures with people who like they are stressed after 

experiencing an unfortunate situation. After gaining 100 participant responses, the data was 

recorded and analyzed in excel. A two-way ANOVA test was used since the project is determining 

the significance of two factors. The ANOVA test showed that there was no significance of age and 

ethnicity on the expression of empathy. The alpha value was higher than the calculated p-value. A 

trend was that each of the ethnic groups expressed empathy for their own ethnic group. The null 

hypothesis was supported. This study could be used as the backbone toward future research of the 

expression of empathy. 
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Pulse Oximeters for High-risk Newborns 

Alawn Henderson - 11th grade 

 

The purpose of this project was to create a small, wireless pulse oximeter for high-risk newborns that had 

no false readings, is comfortable and had little to no wires. This will aid NICUs tremendously in that they 

have a large problem with false alarms and false readings from pulse oximeters. NICUs have also 

reported that the pulse oximeters they use have a lot of wires and can be entangled in other medical 

equipment. A lot of wires around the baby also make it a difficult task for nurses and parents to pick up 

the child. The specific goal of this project was to make a pulse oximeter that monitored blood oxygen 

levels, had an independent charging station or energy source, was gentle, comfortable and wireless. 

A finger pulse oximeter was broken down leaving just a computer board finger pads and wires. These 

items were then put in a sock and connected to a battery pack creating a comfortable and wearable pulse 

oximeter that could be recharged and had little to no wires. In the end a finger pulse oximeter was created 

but the design of the prototype and the parts used hindered a oxygen saturation level from being detected.   

  

The Effect of Adderall on Zebra fish Embryos 

Alawn Henderson - 9th grade 

 

The aim of this project is to note the possible effects of Adderall on human embryos using zebra fish 

embryos. This project will explore the viable outcomes of embryos given different doses of Adderall and 

what dosage may be better to prescribe during pregnancy. Tachycardia and stunted growth are among the 

feasible and probable side effects on the zebra fish embryos.  

Upon arrival of the zebra fish embryos, 5 mL of methylene blue solution were added to each of the four 

quadrants in 12 petri dishes. 40 embryos were divided into four groups for the Control, Low, Medium and 

High concentrations of Adderall. 10 mg, 20 mg and 30 mg of Adderall were added to the designated petri 

dishes. Heart rate and stages of growth were recorded. 0 embryos died in the Control group, 0 embryos 

died in 10 mg dosage group, 2 embryos died in the 20 mg dosage group, and 4 embryos died in the 30 mg 

dosage group. It was concluded that 30 mg of Adderall is too high a dose for the embryos to have a 

healthy and normal rate of growth while also not experiencing death, tachycardia, or mutations. 20 mg is 

also too high of a dose because death still occurred. 10 mg is ideal although embryos did experience slow 

development. 
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Antiviral Medications: Miracles or Mutagens? 

 

Candace Hill and Jahnae Morgan-12th grade 

 

Every year, millions of people are treated with antivirals medications used to treat the Influenza 

virus. The direct effects of antivirals on the human body have been studied in great detail. What 

has not been studied nearly at all: the effects that antiviral medications could be having the 

human immune system. Imagine millions of people each year ingesting a medication that could 

be destroying their immune. T-Cells are an extremely important part of the human immune 

system on a cellular level. Without t-cells and their ability proliferate the immune system would 

be virtually unable to do its job. The purpose of this project was to explore the effects of antiviral 

medications, for treatment of the Influenza virus, on the overall health of T-Cells as well as 

changes in the genetic makeup of the t-cells. It was hypothesized that the antiviral medications 

would have a negative impact on the overall health of the T-Cells as well as cause mutations 

within the genetic makeup of the T-Cells. Two different antiviral medications, oseltamivir 

phosphate and amantadine hydrochloride, were used in during experimentation. The cells were 

treated with the respective antivirals and an MTT assay was used to give an understanding of the 

effects each treatment would have on the health of the T-Cells. DNA was then extracted from 

treated t-cells and a gel electrophoresis was then used to find any mutations that had occurred 

within the DNA of the T-Cells.  

 

 

 

Wound Healing Abilities 

 

Sydney Driver and Candace Hill-11th grade 

 

 

The title of this project is Wound Healing Abilities. The independent variables in this experiment 

were the different treatments and the dependent variable was the cell viability. The purpose of 

this experiment was to test three different treatments of wound healing agents on normal skin 

cells. These treatments included retinoic acid, tannic acid, and planarian worm extract. The 

reason why these treatments were selected is because according to research findings, each type 

of treatment has properties that could possibly benefit wound healing. The hypothesis stated that 

the planarian worm extract would have the most positive effect on cell viability because of its 

ability to regenerate cells. In order to test the hypothesis, normal skin cells were plated and 

incubated. Ethanol and water based treatments were created and applied to cell well plates 

containing skin cells. Cells were then incubated, trypsinized, and counted. According to 

ANOVA, all data was significant because the p-value was less than .01. However the data did 

not support the hypothesis. The results showed that the retinoic acid had the highest cell viability 

and the tannic acid and planarian worm extract had the lowest.  Results from experimentation 

coincided with the research findings that retinoic acid was a very popular agent in skin healing 

treatments, therefore healthy for skin regeneration. The results from this experimentation could 

notify medical scientists on which treatment is most effective on cellular growth, and can be used 

by people who have wounds to the skin. 
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Fish Oil: Healthy Benefits or Something Fishy? 

 

Sydney Driver and Candace Hill-10th grade 

 

The purpose of this experiment was to test the two main components of fish oil (DHA and EPA) 

on various cell types. These cell types included cancerous and noncancerous neurons, liver, eye, 

and heart cells. The reason these cell types were chosen was because fish oil greatly affected 

these areas. The hypothesis stated that the medium concentration of DHA would have the 

greatest effect on cell viability. In order to test the hypothesis, ethanol based treatments were 

created and allowed time to evaporate in the cell well plates. Cells were then added with growth 

media, incubated for 48 hours, trypsinized, and counted. According to ANOVA, all data was 

significant because all p-values were less than .01. However the data did not support the 

hypothesis. The results showed that the highest concentrations yielded the lowest cell viability 

and the low and medium concentrations yielded the highest cell viability. Results from 

experimentation coincided with the research findings that DHA was able to stimulate more 

viable cell growth. The cancerous neuron results showed that at the high concentrations the EPA 

was toxic to the cells. While this could be a concern it could also lead to research using fatty 

acids such as EPA to combat cancerous cells.  
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The Effect of GTP on Cancerous and Non-Cancerous Breast Cells 

Kendal Hill – 11th Grade 

 

The purpose of this project was to determine the effects of green tea polyphenols on cancerous and 

non-cancerous breast cell health and viability. The research hypothesis stated that if GTP (green tea 

polyphenols) are tested on cancerous and non-cancerous breast cells, then the supplement will reduce 

the overall health of the cancerous breast cells and have no effect on the non-cancerous breast cells. 

The procedure involved growing both cell lines, treating the cell lines with different concentrations of 

green tea extract, and performing an MTT Assay, which is a colorimetric assay that assesses cell health. 

Three trials were tested for each cell line, and each concentration level. Once the MTT Assay was 

performed, qualitative colors were recorded, and the color intensities were quantified using a program 

ImageJ. For results, it was found that the green tea made both cell lines, cancerous and non-cancerous, 

unhealthy. This both accepted and rejected our research hypothesis, resulting in an unfounded 

conclusion. 

The Effect of Protein Supplements On Cell Mutation 

Kendal Hill – 10th grade  

 

The purpose of this project was to determine the mutagenicity of Saccharomyces cerevisiae on common 

protein powders, and discover which common protein powder, whey, soy, or casein, would yield the 

most mutagens when tested on yeast. The research hypothesis stated that if protein powders are tested 

on genetically mutated Saccharomyces cerevisiae cells, then a mutation will occur, with the whey 

protein powder having the highest rate of cellular mutation. The procedure measured mutagenicity 

through the cultivation of yeast directly onto 3 growth medias: YPD, YPD lacking Isoleucine (AA), and 

YPD lacking Tryptophan (AA). Once colonies of the D7 strain grew onto the plates, protein was placed on 

top, and colony growth was observed and recorded. Three trials were tested for each protein powder, 

each growth media, and each concentration level. For results, the protein powder with the highest 

colony count was the whey protein, yielding 348 colonies grown. This colony count suggests that whey 

protein is the most mutagenic protein powder, accepting the protein powder hypothesis.  
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The Effects of Amazon Frogbits on Wastewater Phytoremediation 

Huong Ho – 10th Grade 

 

The purpose of this project is to test if Amazon Frogbits are able to improve the water quality of 

the wastewater. The main goal of this project is to determine if the number of Amazon Frogbits 

affects the turbidity of the water. The decreasing of the turbidity of the water would mean that the 

Amazon Frogbits has improved the water quality of the wastewater. The Amazon Frogbits were 

placed into tanks filled with wastewater for 5 weeks. Each tank has a different number of Amazon 

Frogbits in them. Five samples from each tank were tested for the turbidity in ppm (parts per 

million). The turbidity would be measured using a Spectronic 20 and each week, the values were 

recorded. Each week, the turbidity of each tank decreases, and Tank D has the biggest change in 

turbidity. The data was analyze using an ANOVA Test. All of the tanks with Amazon Frogbits has 

a lower turbidity compared to their turbidity on the first week. Tank D with the most Amazon 

Frogbits had the lowest turbidity than the other tanks. The null hypothesis was that the Amazon 

Frogbits doesn’t affect the turbidity. The p-value was 2.59 x 10-27, so the null hypothesis was not 

supported and the data that was collected is significant. The null hypothesis was not supported, 

which means that the Amazon Frogbits change the turbidity of the wastewater. The hypothesis was 

supported because the turbidity decreases faster when it was with the most Amazon Frogbits in 

the experiment.  

 

 

The Use of GMO’s in Organic and Non-Organic Foods. 

Sierra Hober- 10th Grade 

 

My hypothesis is that Organic foods will have the 35s gene in them even if it is in small 

amounts. This project was designed to show the true difference between Organic and Non-

Organic foods. I did this project in hopes of stopping the worldly disagreements over the use of 

GMO’s in Organic food. To do this, I sonicated my food products down into a liquid type 

substance. Afterwards, I extracted the DNA. My project is an ongoing project, therefore I have 

no data. I can not prove nor disprove my hypothesis because I am still working in the lab. In the 

future, I plan to do a PCR test and a gel electrophoresis test. My expected results is that the 

Organic Foods will have the 35s gene in them. 
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Using Solar Panels for the Purpose of Pumped Storage 

Brandon Hong – 10th Grade 

 

The purpose of this project was to create a pumped storage system that could be powered by a 

single solar panel. First, two tanks were created – the bottom tank was simply a fish tank, and the 

top tank was a PVC pipe with two caps fashioned into a tank. Holes were cut into the PVC pipe 

and plastic tubing was connected and sealed to the PVC tank. Then, the water pump was attached 

to the other end of one of the plastic tubes, and the other plastic tube led to the fish tank. The 

PVC tank was put on top of the fish tank using a wooden support on top. After the model was 

completed, it was tested by connecting alligator clips from a 12V generator that was powered by 

an outlet to the water pump. This test worked, proving that the pumped storage system was 

capable of working. Then, a solar panel was attached to the water pump to test if it would work. 

The trickle charge given by the solar panel did not produce enough amperes to power the water 

pump even in optimal conditions. Thus, the solar panel was first attached to a 7.5V rechargeable 

battery. Then, the rechargeable battery was attached to the pumped storage system. This method 

was not optimal, as the battery itself could’ve been used to power electrical devices, and 7.5V 

was too little to power the pump, as it required about 9-12V of electricity to pump the water to 

the upper tank. 
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The Effect of Natural Antifungals on A. niger and P. chrysogenum 

 

Najifa Hossain and Sarah Beharry – 11th grade 

 

 

This study was conducted on the effect of the natural antifungals tea tree oil, grapefruit seed 

extract, and oregano oil against a control of distilled water on the common molds Aspergillus 

niger and Penicillium chrysogenum on a general household surface of drywall. After inoculating 

drywall plates with molds, each treatment was applied to a designated plate and put into 

incubation; this process was repeated for a period of three days/trials with documented 

observations and photographs each day. The photographs from the three trials were then 

uploaded into a software program in order to accurately measure surface areas of fungal colonies 

on each plate. These areas were averaged and compared to determine which of the three 

stimulated the most fungal growth for both molds. An ANOVA test was also conducted to 

support the physical measurements of determined fungal growth; the results were significant and 

the initial theory that no natural antifungal of the three would inhibit or prevent growth for either 

mold, but stimulate it. Rejecting the hypothesis that oregano oil would cause the most growth for 

both molds, tea tree oil proved to do this instead. The implication of these results were that 

though each of the treatments used are proven to have antifungal properties, this study raised the 

question of how reliable they might actually be in combating common household molds such as 

Aspergillus niger and Penicillium chrysogenum. 

 

The Effect of Natural Antifungal Solutions on Aspergillus niger 

                                                                             

Najifa Hossain – 10th grade 

 

 

The purpose of this experiment was to determine which antifungal solution (out of grapefruit 

seed extract, tea tree oil, vinegar, and sodium phosphate) would be the most effective inhibitor to 

Aspergillus niger growth. It was hypothesized that grapefruit seed extract would be the best 

inhibitor, but this was rejected after two zones of inhibition tests were conducted and both results 

came out inconclusive. Each solution had low, medium, and high concentrations, with 5 mL 

representing low, 10 mL representing medium, and 20 mL representing high; all in water 

solvents of 50 mL but tea tree oil, which required a medium other than water, so olive oil was 

used. After inoculating each agar plate with the fungus and placing the solution disks of each 

concentration in each plate, all plates were incubated at 25 degrees Celsius for 4 days. After 

incubation, it was observed that no solution formed any zones of inhibition in any of the four 

trials, though a few slight, immeasurable rings were found around some of the solution disks 

(vinegar, sodium phosphate). Some solutions seemed to attract mold growth (tea tree oil, 

grapefruit seed extract). Possible factors to contribute towards the inconclusiveness of this 

experiment include: lack of specification from supporting research as to which specific 

household molds these antifungals could kill and the mold being grown in confined, optimal 

conditions, rather than on a household surface. It was concluded that none of these antifungals, in 

any concentration, are capable of inhibiting Aspergillus niger growth in optimal conditions. 
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The Effects of Soy Phytoestrogens on Cell Viability 

Michelle Ibezim – 10th grade 

The purpose of this project was to determine whether or not there are negative effects of phytoestrogens 
in soy on various living cells, as well as if the effects are deadly to these cells. There were two research 
hypotheses. The first one stated that if different concentrations of soy Isoflavones are applied to breast 
cancer cells, normal breast cells, kidney cells, and liver cells then the number of breast cancer cells will 
decrease. The second stated that if different concentrations of soy Isoflavones are applied to breast cancer 
cells, normal breast cells, liver cells, and kidney cells then the viability of the other cell lines (every cell line 
except for breast cancer cells) will not be affected. The procedure involved crushing up soy phytoestrogen 
pills and diluting them at different levels to form the low, medium, and high concentrations of the 
treatment. These different concentrations of soy phytoestrogens were then applied to breast cancer, 
normal breast, liver, and kidney cells. The cells were then stained with trypan and the live cells were 
counted. Three trials were tested for each cell line and concentration. The data was analyzed using 
ANOVA. It was concluded that the first hypotheses was supported while the second was partially 
supported; the number of breast cancer cells decreased as the concentration of soy isoflavones increased, 
while the other cell lines remained unaffected, however, the cells decreased when the high concentration 
was applied.  

 

The Genetic Analysis of the Relationship between Diabetes & Organ Health  

Michelle Ibezim – 12th grade  

In type 2 diabetic patients, their blood sugar constantly rises. Over time, the high levels of sugar 

in the blood form crystals known as ketones which advance to the kidney and damage the 

functioning units in the kidney known as nephrons, which leads to kidney deterioration. The 

purpose of this experiment is to determine the relationship between kidney health and diabetes. In 

this experiment the statistical program, R Studios, will be used to conduct the research. In this 

ongoing research investigation, the genes PKHD1 and Grem1 will be used to determine the 

relationship between kidney health and diabetes. In order to do this, genome scans will be run on 

the genes and multiple phenotypes such as insulin and glucose. Using QTL analysis, the scans will 

be analyzed to look for any links between the chosen genes and the phenotypes. Using those 

results, conclusions will be made based on the relationship of the chosen genes to kidney 

health/deterioration in diabetic patients. This experiment is s currently ongoing process, however, 

the genes chosen have been identified to have no meaningful correlation to the kidney. However, 

the genes proved to have a high correlation with insulin and glucose, both phenotypes that are 

relative to type II diabetes. As a result, the researchers decided to run the same genes against 

different tissue in order to see if there will be a correlation between the genes and a different organ 

in the body. The researchers hypothesize that the genes will have a link to another tissue such as 

pancreatic tissue due to its direct relationship to digestion and diabetes.   
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The Effect of Coolant Systems of Photovoltaic Cell Efficiency 

Taylor James – 10th  

 

The purpose of this project is to engineer a manual coolant system for photovoltaic cells to 

prevent them from overheating which in turn decreases their output voltage. The results from this 

project can help with the design of simple and cost effective coolant system for solar cells. The 

main goal of this project was to make a coolant system that helps decrease the overall negative 

change in output voltage brought about by overheating. It was hypothesized that a coolant 

system can help prevent a substantial loss in output voltage due to overheating. Using a flexible 

form of PVC piping, a set of solar cells were outfitted with a single pipe in a W formation on the 

back. This group along with a group of solar cells without a piping system were brought over 

their temperature threshold in an oven. A multimeter was then used to measure the output 

voltage. The piping system helped decrease the negative change in output voltage by almost half 

of that seen in the control group which supports the hypothesis. After experimentation, a t-Test 

was conducted in order to determine whether or the data had statistical significance. The p-value 

produced by the t-Test was less than 0.05, proving that the data was of statistical significance. 
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The Effect of the Influenza Vaccine on Schwann Cell Viability 

Arish Jarwar – 11th grade  

 

This experiment was conducted to discover the effects of the influenza vaccine on Schwan cell viability. 

The vaccine has been called out numerous times for having possible negative effects of humans, especially 

mental development and cognitive abilities. The experiment’s goal was to discover a better understanding 

on how exactly the influenza vaccine effects the brain, specifically rat Schwan cells. Throughout the 

project, aseptic techniques were practiced to prevent misleading data. The experiment had the influenza 

vaccine directly applied to Schwan cells and were then observed for how healthy the cells were. 

Ultimately, the influenza vaccine showed to have an effect of Schwan cell viability in a negative form. As 

the concentration of the influenza vaccine increased, the degree of unhealthiness increased. The 

experiments hypothesis was that if the influenza vaccine was applied to Schwan cells, then there will be 

a negative effect on Schwan cell viability. After the application of MTT showed that a higher concentration 

of the influenza vaccine harmed Schwan cell health, the hypothesis was supported, while the null 

hypothesis was rejected. Regarding providing the colors of yellow and pink a numerical value to quantify 

the experimental data, the yellow has been quantified as 1-5, while pink has been scaled as 6-10. This 

data that the experiment has produced supports a hypothesis that there are possible negative effects 

from the influenza vaccine, which must be further researched to prevent the use of a possibly unsafe 

vaccine. 

 

The Effect of the Coconut on Neural Cell Viability 

Arish Jarwar – 10th grade  

 

Coconut oil is known to have health benefits due to the saturated fat present. Such benefits are 

prevention of cancer, reduced aesthetics of old age, and reduces inflammation of infection. While fatty 

acids are an important component of a healthy development, an excess of fatty acids have been known 

to have detrimental effects like, obesity, diabetes, and cardiovascular disease.  Coconut Oil is a commonly 

used cooking oil which has a beneficial fatty acid, Omega-3. Important skills were required in the 

laboratory setting, such as how to sterilize a location and how to work with a hemocytometer. The 

hypothesis was supported because there was an effect on the neural viability. ANOVA supported that the 

data wasn’t significant due to the p-value being less than 0.05. The null hypothesis was rejected because 

there was noticeable variance from the control. The data was relatively consistent, except for a few 

outliers from cells that became acidic during the forty-eight hour incubation period. This data supports 

that using coconut oil could be potentially hazardous to one’s health because as the concentrations grew 

the number of dead cells increased. This research could be informative to those to use a healthy dosage 

of coconut oil when cooking or to avoid it in favor of an oil with even less fatty acid content. 
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The Effect of Nepetacalone on Mosquito Larvae Viability 

Jestini Jordan-  11th Grade 

 

In the Americas, there’s a new killer. The Zika Virus plagues the lives of many innocent people, 

who just so happen to be located near bodies of stagnant water, where mosquitoes thrive. As a 

result, pregnant mothers end up with children with microcephaly (a neurological disorder), because 

they have been bitten by a mosquito. Currently, anything from pesticides to sonication serve as 

methods to essentially get rid of mosquito populations. Therefore, the purpose of this project was 

to determine whether Nepetacalone is effective in reducing the mosquito population, since it has 

been found to be more effective than some known pesticides and treatments. It was hypothesized 

that the mosquito larvae population would experience severe death after being treated with 

Nepetacalone. In order to test the hypothesis, the Nepetacalone from the Catnip plant had to be 

homogenized using a sonicator machine, then inserted into the simulated beaker environments in 

increments of 1.0 mL, 1.5 mL, 2.5 mL, and 3.0 mL of Nepetacalone over a course of four days. 

Overall, the hypothesis was partially supported, as all beakers experienced larvae death, while the 

1.5 mL, and 3.0 mL beakers were the most effective. While there was a significant amount of death 

ranging to 50-60%, some mosquitoes were able to still fully develop, leading to the conclusion 

that the larvae were immune to Nepetacalone’s effects and were able to develop despite the 

Nepetacalone. Hopefully, because there was some success this method could be employed to 

reduce those plagued by mosquito-borne diseases. 

 

The Effect of UV Radiation on Contact Lenses Bacteria and Quality 

Jestini Jordan- 10th grade 

 

This experiment tested the effect of two environment types on a contact lenses bacteria and 

quality. The environments were both different, as one allowed the contact lenses to be exposed to 

UV Radiation and the other did not.  This experiment would be useful to optometrists since they 

prescribe ideal environments to their patients. Experimentation was based off contact user 

questions. Two of those questions being, the effect of different environments on the quality the 

contact will be in, and how much bacteria actually grows on a contact lens over time. Twenty-

four soft contact lenses were placed individually in twenty-four contact cases, then split evenly 

into the two environments. A quality test was performed weekly, and a bacteria test as well. For 

part one, the bacteria test was colony counting, while the bacteria test for part two was turbidity 

testing. The results showed that the UV Radiated contact lenses had a higher standard deviation 

for the colony count of bacteria compared to the Room Temperature ones. The UV Radiated 

contact lenses also had a higher standard deviation for turbidity testing. This deemed that the UV 

Radiated contact lenses ultimately collected more bacteria. The UV Radiated contact lenses were 

of poorer quality than the Room Temperature lenses because at the end of the experimentation 

the UV Radiated lenses were below the standards for a good contact lens. The T-test result 

obtained was above the p- value set, rejecting the idea that UV Radiation had an effect on contact 

lenses bacteria and quality. 



 
 

52 

The Effects of Spinach on Lead Nitrate Concentrations in Water 

Kyjani Jones-10th Grade 

Lead uptake is increasingly becoming a common concern for citizens of the United States. This 

experiment will hopefully lead to a solution to the lead contamination problem. The rationale of 

this project is to highlight the importance of water preservation and the threat that lead poses to 

the protection of healthy water. The purpose of the experiment is to test to see if an increase in 

the spinach and water solution concentration will ultimately decrease the lead nitrate and water 

solution concentration. This will prove that the spinach and water solution will decrease the 

amount of lead nitrate in water. The procedure for the experiment included the use of 40 ml of 

lead to make a solution with water in flasks. Six solutions were made by mixing these. Spinach 

leaves were measured to see how many grams they were.  The solution was centrifuged to 

remove the large pieces.  20%, 40%, and 60% concentrations of the spinach solution were mixed 

with the lead nitrate solutions except the control. An initial transmittance reading was taken of 

each lead nitrate solution by taking a sample of each solution and placing them in 

spectrophotometer tubes. Transmittance is related to concentration in that as one increases, the 

other decrease. The transmittance value decreased more as a higher concentration of spinach was 

measured. The ANOVA test computed that the data was significant because the p value was .034 

which is less than .5. My hypothesis was supported which was if the spinach concentration 

increased, the lead nitrate concentration would decrease. 

 

The Effect of Nicotine and Caffeine on Heart Cells 

Bryson Joyce - 10th Grade 

 

This project will measure the effect that caffeine and nicotine have on rat heart cells. Caffeine 

and nicotine have negative effects to the human body that can relate to heart complications. The 

rat heart cells will be treated with caffeine and nicotine solutions to test their physical effects on 

the cells. The purpose of this research is to observe the direct effect that nicotine and caffeine 

have on Heart cells. After the treatments are applied the cells will be incubated for 24 hours, next 

MTT reagent will be applied and incubated for another 24 hours. This is to measure the 

damage/health of the cells. It was concluded that the cells that were treated with nicotine were 

completely dead, while the cells that were treated with caffeine were healthier than the control 

cells. This means that there is some chemical in caffeine that extends cell life. This could be very 

important for medical research.  
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The Effects of Spirulina on Removing Estradiol from Water 

Colin Kennelly-10th Grade and Jonas Woodruff-10th Grade 

 

The reason this experiment was conducted was because the effects that ethinyl estradiol is 

having on aquatic organism and also how it has polluted many sources of water. The purpose of 

doing this experiment was to find a way to remove the drug ethinyl estradiol from water using an 

algae called spirulina. The major procedures that were conducted in this experiment included 

measuring the concertation of ethinyl estradiol that was placed in the beakers of distilled water. 

Another major procedure was determining the concertation of the algae and letting it culture in the 

water for four weeks. The next major step was placing the contaminated water in a mini GC and 

determining the concentrations of ethinyl estradiol left in the water. After getting the results from 

the GC we found that our experiment had not been successful, by which it is meant that no 

meaningful data confirming either way was collected because the ethiny estradiol did not dissolve 

properly into the water. This means that our hypothesis was not supported because the algae did 

not remove any of the drug, nor was it rejected.  
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The Effect of Melittin of Honey Bee Venom on T-cell Proliferation 

 

Isabelle Kirkwood – 11th Grade  

 

 

Evidence from past studies has shown that honey bee venom can aid in the curing of diseases by 

having a positive effect on the body’s immune system. The major protein and toxin found in honey 

bee venom that commonly has the largest effect on the body is melittin. The purpose of this 

experiment was to determine the effect of melittin from honey bee venom on the proliferation of 

immune cells. It was hypothesized that if three concentrations of melittin were applied to T cells 

then the cells treated with the highest concentration levels of melittin would show the highest 

proliferation rate and overall cell health. To complete this experiment, T cells were plated, treated 

with high, medium, and low concentrations of melittin, and a MTT assay was conducted to show 

cell health. The cells responded to the assay through color change. This change was analyzed both 

visually and by using ImageJ software that measured the color intensity of the cells in pixels. This 

data was interpreted into graphs. It was observed that cells treated with higher concentrations of 

melittin showed the lowest proliferation rates and least color change, and the cells treated with the 

lower concentrations showed the highest proliferation rate and most color change. These results 

rejected the hypothesis and show that the melittin has a negative effect on T cell proliferation. 

 

 

The Effects of Crude Oil Dilution Level on Brine Shrimp 

 

Isabelle Kirkwood – 10th Grade 

 

 

Throughout the past many years, oil spills have caused detrimental effects to ecosystems and the 

wildlife that inhabit them. One organism that plays a major role in many aquatic saltwater 

ecosystems by acting as an important indicator species is brine shrimp. The purpose of this project 

was to determine the effects that crude oil dilution level has on brine shrimp. The independent 

variable of this experiment, different crude oil concentrations, was tested on the brine shrimp to 

determine the effect it had at different dilution levels. The effect the crude oil had on the shrimp 

was the dependent variable. It was hypothesized that If the brine shrimp and brine shrimp eggs are 

exposed to saltwater contaminated with crude oil, then exceeding the level at which the 

concentration becomes toxic to the brine shrimp will result in a decrease in hatch and survival rate 

with an increase in death rate. To complete this experiment, two tests were conducted to determine 

the effect crude oil has on shrimp and their eggs. In the first test, brine shrimp eggs were placed in 

test tubes with varying concentrations of crude oil and left for many days to determine the effect 

the oil has on hatch rate. This resulted in a 100% death rate in all concentrations except the control. 

In the second test, a smaller amount of pre-hatched shrimp were tested with a low concentration 

of oil, resulting in a death rate that exceeded that of the control immensely, however was lower 

than that of the previous hatch rate test. The results of this experiment did indeed support the 

hypothesis and showed how high an impact crude oil can have on both the hatch and survival rate 

of brine shrimp. 
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The Effect of Antifouling Agents on Aquatic Organisms 

 

Anna LaMontagne - 11th grade 

 

 

The purpose of testing a homemade paint versus a store bought paint is to help the environment 

in stopping the killing of organisms in our freshwater lakes. Antifouling paints came be costly 

and harmful, so the aim was to create an alternative paint that was cheaper, safer, and more 

efficient. A spectrophotometer, conductivity test, and daily observations were used to collect 

data. The spectrophotometer helped determine if any algae grew. The conductivity test helped 

determining how much copper leached off of the steel sheets. The independent variable was the 

type of paint coating, while the dependent variables included Concentration of algae after, 

mussel movement and attachment, conductivity, and survival of mussels and algae. The length of 

time tested was limited due to school requirements. Six tanks were set up with either mussels or 

algae and a steel sheet coated in the specified paint. Observations were used for qualitative data. 

The project outcome was very good. Two of three hypotheses were supported. These were “The 

homemade paint will be more effective in terms of keeping the organisms alive and healthy,” and 

“the homemade paint will have a smaller amount of mussels attach to it than the manufactured 

paint.” The store bought paint performed the worst in that it killed two mussels and had the 

highest conductivity reading. Antifouling paints are used to get rid of the organisms that grow on 

the underneath of boats. If they are able to grow, they damage the hull and slow down the boat. 

As much as people don’t want them there, we can’t just kill them and move on. The only thing 

that’s necessary to do is to decrease their growth. 

 

 

The Use of Nanofibers to Reduce Windshield Damage 

 

Anna LaMontagne – 10th grade 

 

 

The purpose of testing nanofibers on car windshield glass is to help reduce the amount of 

damage done to them from ordinary road debris. The nanofiber Polymethyl methacrylate 

(PMMA) was combined with acetone to make the liquid solution. This was put into a 3 mL 

syringe, then using an electrospinner, the nanofibers were spun onto a piece of windshield glass. 

A stand was set up with a hammer and a protractor to simulate road debris hitting the glass. The 

hammer was raised back and released in 10° increments. After testing 2 pieces of coated glass 

and 2 non-coated glass, the data collected showed exactly what was expected. The two coated 

pieces were able to resist the hammer hits until about 150-160 degrees, while one of the controls 

cracked at 130 degrees. All cracks were miner. Yet the second control didn’t crack until 180 

degrees. When it did, it was more severe. It is thought the second control piece came from a 

different windshield meant for a heavy duty car designed for rough terrain. So, it’s concluded 

nanofibers do help prevent major dangerous cracks from occurring when an object is projected at 

your windshield while you are driving down the road.  
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Filtering Techniques on Removing Lead in Water 

Laney Norton—11th Grade 

 

Lead contaminated water is a problem all over the world. Whether it’s from lead pipes or from the 

ground, leaded water can cause serious damage to fetuses and the brain. Ways of removing the 

lead are expensive, so this experiment is aimed at finding the best, economically friendly way to 

remove it. Calcium hydroxide (slaked lime), activated carbon, and rice husk was used to remove 

the lead. Six and twenty-five hundredths mg of lead acetate was added to 250 mL of water. Two 

g of each filter was tested individually. The conductivity of untreated lead water and the treated 

samples was recorded and compared. All the filters’ conductivity was significantly lower than that 

of the leaded water. Slaked lime worked the best at lowering the conductivity. Rice husk worked 

a little bit better than the activated carbon. The hypothesis that activated carbon would remove the 

most lead was rejected because slaked lime worked the best of the three filters. With further testing, 

these inexpensive filtration substances could potentially be used in third world or developing 

countries to help keep their water safe from lead contamination. 

 

The Effect of a Mini Flap on Wing Aerodynamics 

Laney Norton—10th  

The purpose of this experiment was to test a mini flap to see its effects on the weight, lift, and drag 

of the airfoil. Added weight and drag decreases the efficiency of the wing, and the plane as a whole. 

However, a significant amount of added lift improves the speed and decreases the thrust needed, 

which causes the plane to be more efficient. The design of the airfoil was from 

LaCrosseInventersGuild on Thingaverse. It is a simple design with little curvature and camber. 

The mini flap was also simple: it was small, only a centimeter hanging below the airfoil. For all 

the tests, the lift, drag, and weight created by the added mini flap was greater than the aerodynamic 

readings from the airfoil without the flap. The results revealed that while the airfoil with the flap 

weight more, the extra lift generated by the flap was significant, while the extra drag was not. 
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Music and Memory: Does it work? 

Jacqueline Le and Milian Mollison – 10th Grade 

 

Music has the potential to slow down or even stop memory loss. The effect music has on memory 

loss is highly disputed. Studies have shown that music can improve memory and other cognitive 

processes. Other studies have also shown that music does not improve memory and other cognitive 

processes but worsens the cognitive processes instead. This research can provide evidence on 

whether or not music can improve memory. Participants were recruited to take a survey. The 

participants answered demographic questions on the survey and took two memory tests. One test 

was taken without listening to music, and the other test was taken while listening to pop music. 

This research focused on pop music. The test scores for the memory test taken with music was 

lower than the test scores for the memory test taken without music. The average of the test scores 

for the memory test taken without music is higher than the average of the test scores for the 

memory test taken with music. The hypothesis is pop music has a positive effect on memory. The 

t-test showed that the data was not significant. The hypothesis was not supported. 

 

The Effect of the Amount of Sleep on Reaction Time 

Madelyn Le – 12th Grade 

 

The purpose of this experiment was to test if sleep has an effect on time reaction. The hypothesis 

of this project was that the participants who have slept less will perform slower on the reaction 

time test. During experimentation, a survey was created with the reaction time test linked at the 

end. The participants reported their reaction time test score and their amount of sleep in the survey, 

along with answering demographic questions. The participants were separated into groups 

depending on their amount of sleep. The group that received the highest average reaction time test 

score was the group with 1-3 hours of sleep which was the slowest group. An ANOVA test was 

conducted on the raw reaction time test scores. The differences between the means were not 

significant. 
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The Effect of Playing a Musical Instrument on Cognitive Health 

Madelyn Le – 11th Grade 

 

The purpose of this experiment was to test if playing a musical instrument effects cognition. The 

hypothesis of this experiment was if playing a musical instrument effects cognition, then the 

musicians would get higher cognition test scores. During experimentation, a survey was created 

with a cognition test linked to it at the end. In the survey, after completing the cognition test, the 

participants reported their test score. The test scores were averaged and they were compared to 

each other by the level of musical experience: no experience, low activity, and high activity.  The 

raw test scores were also analyzed using a T-Test to test if the groups were significantly different 

from each other. The high activity musicians had the highest average and according to the T-Test, 

they were significantly different from the participants without musical experience. The group 

without musical experience had the lowest cognition test scores. The results indicate that playing 

a musical instrument affects cognition based on what the cognition test measured which supports 

the hypothesis.  

 

The Effect of Crossword Puzzles on Long-Term Memory 

 

Madelyn Le – 10th Grade 

The purpose of this experiment was to improve memory using crossword puzzles. The memory of 

humans’ decline as they age and memory loss is becoming more common. The hypothesis states 

that if completing a crossword puzzle enhances cognitive function, then it can improve long-term 

memory. During experimentation, several nursing homes near Conyers, Georgia were contacted 

to recruit participants. The participants who were recruited were surveyed and then they were given 

memory tests. After the memory tests were scored, the participants were given a crossword puzzle 

and then they were given another memory test to take. The data was analyzed using an ANOVA 

test on the test scores and the raw test scores were averaged. The averaged memory test scores 

were compared to each other by age group; the younger age groups had higher test scores compared 

to the older age groups. The data collected shows that the test scores only increased minimally 

after the participants completed a crossword puzzle. There was a significant difference between 

the first memory test scores and the second set of test scores; crossword puzzles have an effect on 

memory but it has very little effect on improving it.  
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Effect of over-the-counter drugs on blood 

Nelessa Lennon– 11th grade  

 

The purpose of this project was to find a correspondence between over-the-counter drugs and blood. 

Over-the-counter (OTC) medicine are drugs that can be bought without a prescription. There are 

different types of over-the-counter medicines that can relieve aches and pains. The result the came 

from this project supported my hypothesis. The research hypothesis was that if over-the-counter drugs 

were added to blood, then there will be blood clotting.  The concentrations of the over-the-counter 

drugs were made and then added to the blood. The results from each of the over-the-counter drugs 

showed that the concentrations definitely had some type of effect on the blood. The blood turned 

different colors and hardened.  The rationale of this project came from a personal experience with blood 

clotting. This research is important because it can open up new ideas about over-the-counters drugs 

that no one has yet known. People will maybe take over-the-counter drugs more seriously and use them 

when necessary.   

 

Effect of naturally occurring substances on Candida albicans 

Nelessa Lennon – 10th grade 

 

Anyone can be diagnosed with Candidiasis, a disease that is caused by the over growth of Candida 

albicans which is a fungus that can cause joint pain, and many people prefer natural substances over 

artificial to prevent it. The goal here is to see which natural substance will have the greatest antifungal 

resistance on Candida albicans.  The yeast will be cultured in petri dishes, then placed with a sensi disc 

in the middle for each substance and concentration, lastly the zone of inhibition will be measured. The 

results showed that Grapefruit Seed Extract (GSE) had the highest zone of inhibition for all three 

concentrations: low, medium, and high. The data shows that GSE has the highest antifungal resistance 

than the other substances. My hypothesis was supported by my data. GSE had 0.5ml for low 

concentration, 1ml for medium concentration, and 2ml for high concentration. For each individual 

concentration, GSE was higher than the other substances. This study has significance to the real world 

by showing people that have been diagnosed with Candidiasis that there is a natural substance that can 

be used to get rid of the yeast.  
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Asperger’s Syndrome Mobile App: Phase one 

Payton Lovett – 10th Grade  

 

Asperger’s Syndrome is a neurological developmental disorder that causes abnormal dysfunctions 

in the frontal and parietal lobe of the brain. Asperger’s Syndrome is one of the many types of 

Autism, which includes, Pervasive Developmental disorder, Childhood Disintegrative disorder, 

and Rhett Syndrome. These types of Autism have similar symptoms, like, communication deficit, 

lack of social interaction, and repetitiveness. Although these different types have similar 

symptoms, the severity and impact it has on the patients determines which type you have. It is also 

determined by the autistic spectrum scale, in which, bases the types from high –functioning to low 

functioning. With that in mind, the purpose of this research, is to discover the general reactions of 

patients with Asperger’s syndrome. In the experiment, a survey was given out to a group of 

therapist and researchers, that specialize in Asperger’s Syndrome. They were asked questions 

about Asperger’s patients or subjects reactions in a social situation. The experiment resulted in 

supporting my hypothesis, in which it stated that, if survey is given out to a group of researchers 

and therapist then the data received will be similar to the national data. Majority of the data 

received in the research, was ruled significant, also supporting my hypothesis  

 

The Effect of Chess on the Cognition of Children 

Cameron Lynn - Grade 11 

 

The purpose of this project was to find out if chess had an effect on the cognition of children. For 

this project, the hypothesis was that chess did have an effect on children. The first step was to get 

the participant's informed consent from the participants’ parents since the people were just 

children.  The next step was giving children the test and getting the amount of participants to be 

valid which was around 15-25 participants. Once the children were tested their test was converted 

to a score comparable to the Cog AT SAS score. Once the data was analyzed using an ANOVA 

test, the data was found to be significant. 

 

The Effect of Age and Gender on Deciphering Social Cues 

Cameron Lynn - Grade 10 

 

The purpose of this project was to determine the effects of age and gender on the ability to decipher 

social cues. The research hypothesis stated that there would be no effect of age and gender on the 

ability to decipher social cues. The procedure passing out slips of paper that had a shortened URL 

Code. Once the URL code was passed out the people who have it would take the survey online. 

Once the survey was taken, the data was analyzed using ANOVA. It was found that both age and 

gender were significant and do have an effect on deciphering social cues. 
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The Effect of Hull Design on Container Ships’ Fuel Efficiency and Speed 

Jose Macias- 10th Grade 

 

The world economy is driven by the shipping of goods internationally, and the most common 

method of transporting goods is via container ship. Container ships move goods large distances 

by traveling the oceans, but their massive size makes them more prone to having inefficient 

water resistance and fuel consumption that makes them costly to operate. The goal was to design 

and test designs to determine the most efficient hull design with the most speed and the least fuel 

consumption. This was done by constructing three original cargo hull models and testing them 

against moving water to measure each hull's drag. The result of the data concluded that the most 

common hull type, rounded bottom, has the least drag and was therefore most efficient. This 

supported the original hypothesis that the most common hull type would prove most effective. 

This information can assist real world cargo ship designers in choosing their hull type. 
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THE TRASHBIN 

Allan Manene – 11th grade 

 

The Trashbin is an engineering design that absorbs lead from water. Lead is a heavy metal 

mostly found in old pipes and lead based paint. Its use in paint was banned from the US in 1977 

although some old buildings still have the old paint so they contain the lead. It can also be found 

in oceans because of the old ships that had lead based paint on them. The lead drops in the ocean 

when the ship sinks or the paint wears off. This leads to lead poisoning in marine animals. The 

Trashbin is made of three PVCs, filter pad, underwater fan, funnel and activated carbon. These 

were put together to make the Trashbin. The main filter had 19 grams of activated carbon and 

drilled holes around it. The engineering goals were the Trashbin float in water, the Trashbin to 

actually work and the water flow to be the way it was planned. This filter was used in the main 

testing part of the experiment. The results showed decrease in the amount of lead in the water 

used for experimentation. This is significant because it proves that the Trashbin does work which 

met the engineering goals.  other changes will be made to the design like more filters and an 

energy source for the fan probably solar power. 

 

HOW MICROBIAL FUEL CAN BE USED TO SUBSTITUTE FOSSIL FUELS 

Allan Manene- 10th grade 

 

The purpose of this project was to create a MFC design that will enable people to utilize the 

electricity that is produced by bacteria.  The purpose was also to bring microbial fuel to the 

spotlight. Also the project would help humans turn to clean energy produced by these bacteria 

thus resulting into less pollution. The design of the MFC was two plastic containers with a salt 

bridge between them. The two plastic containers had holes in on the lids to allow the wires that 

collected the electricity and the aquarium pump which kept the water flowing. There also were 

alligator clips which connected the wires with the energy sensor. The energy sensor was 

connected to the lab pro which was connected to the computer. The results received from the 

prototype were not great. The data showed the electricity produced was not that much. The 

results showed there needed to be some changes in the design or change in where the water with 

the bacteria was collected. The outcome as mention was not good. As mentioned there were 

some flaws in the design. The data from this design compared to other data showed the must 

have been an error somewhere in the project. In the future, the design will be altered and new 

material will be used. The procedure might be changed because of the new changes. 
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The Effect of Supplements on Hair Strength and Skin Viability 

Monique Marriott – 11th grade 

 

The primary purpose of this project was to find out the effects that biotin had on hair strength. Upon 

research of that idea, it was found that biotin was known to have negative side effects on the skin, so a 

counterpart of the project was developed. The second purpose was to see if vitamins, that were known to 

be good for skin health, would be beneficial to consumers who experienced breakouts and other cosmetic 

side effects of consuming biotin. The hypothesis stated that the supplements that were known for 

increasing skin heath would have the most beneficial effect on the skin cells. The procedure consisted of 

plating the skins cells, incubating them, then adding the supplement treatments. It was then incubated 

again and mixed with the MTT reagent. There were four trials for each supplement including biotin and 

the control. After the data was quantified, ANOVA was used to determine its significance. It was found 

that vitamin E had the greatest positive effect on the health of the skin cells. This showed that the original 

hypothesis was only partially supported in that not all supplements increased the health of the cells.  

 

The Effect of Biotin on Hair and Skin Cells 

Monique Marriott – 10th grade 

 

The purpose of this project was to find out how biotin affects hair and skin cells. The hypothesis was that 

biotin would have a positive effect on both the hair and skin. The procedure consisted of plating the skin 

cells into their well plates and incubating them. The next step would have been to treat the cells with 

different concentrations of biotin, but the cells dried up and died in the process of incubation. The hair 

strength was never tested because proper tools and supplies could not be obtained. Because of these 

errors, a conclusion was not formed. 
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Effects of NSAIDs on the Regeneration of Musculoskeletal Tissue                                                    

Anthony Mays – 10th Grade   

                                                                                  

Musculoskeletal injuries are the most common form of injuries reported in U.S. healthcare settings. 

The majority of reported injuries are musculoskeletal, especially in injuries that are sports-related. 

Muscle tissue deterioration is a related health issue that affects nearly all people at some point in 

their lives, especially athletes who often incur injuries that damage the skeletal muscle. While 

doctors commonly administer nonsteroidal anti-inflammatory drugs, or NSAIDs, to patients who 

suffer from musculoskeletal injuries and disorders, conflicting studies exist about their 

effectiveness (Markworth & Cameron-Smith, 2013; Mikkelsen, U. R., et al, 2009). The purpose 

of this project is to determine the effectiveness of NSAIDs on the regeneration and repair of 

musculoskeletal tissue.  The hypothesis of this experiment is that if high concentrations of 

Ibuprofen are used, then it will muscle cell health will increase. To determine the validity of the 

hypothesis, I applied varied concentrations of Ibuprofen to the muscle cells to determine their 

effectiveness on the cells’ health. I plated the cells, applied trypsin to the plates to prevent 

clumping, applied concentrations of Ibuprofen to the plates, and incubated the cells.  Afterwards, 

MTT reagents were applied to the cells to determine the cell health. The experiment found that the 

control, well plates lacking an application of ibuprofen, appeared to be the healthiest. The 

experimental findings are able to enhance the little research available on the effectiveness of 

NSAIDs on muscle cell health and muscle tissue regeneration, and its findings can help to improve 

the quality of human health. 

 

Plastics, Are They Carcinogens? 

Chyna Mays– 12th grade 

 

Due to a lack of conclusive evidence, the FDA and CDC declared that one of the most 

commonly used phthalates in cosmetic products, diethyl phthalate (DEP), has no clear effects on 

human health. The purpose of this experiment was to answer unsolved questions about the effect 

of DEP on breast cells. The hypotheses of this experiment are that the highest concentration of 

DEP applied to cancerous breast cells and the highest concentration of DEP applied to normal 

breast cells will cause the highest number of mutations in the BRCA I gene. Before adding 

concentrations of DEP to the cell lines, the cells were plated and incubated for 24 hours. The 

cells were removed from the well plates, and the DNA was extracted from the cells. Results were 

unable to be collected due to time constraints and lack of materials. The intention was to conduct 

a PCR, and several restriction enzymes were going to be added to the trials. After conducting a 

gel electrophoresis, a picture of the gel was going to be taken under fluorescence light. Using the 

photo, a calibration curve could have been constructed, and the size of each DNA fragment could 

have been calculated.  Additionally, if a significant amount of malformations existed between the 

trials, the hypotheses would have been confirmed. Whether the results would have been 

validated or invalidated by this experiment, the research conducted provides a methodology for 

future research and augments the limited information available about DEP effects on breast 

cancer. 



 
 

65 

 

Investigating the Effects of MHT on Women's Health 

Chyna Mays– 12th grade 

During menopause, the lack of essential female hormones, estrogen and progesterone, have 

adverse effects on a woman's body. To alleviate the harsh symptoms of menopause, women 

expose themselves to menopausal hormone therapy (MHT). Although MHT provides many 

benefits, MHT is known to increase the risk of developing breast cancer, and MHT is suspected 

to increase the risk of developing ovarian cancer. The FDA is aware of the risks that are 

associated with MHT, but the FDA recommends that these hormones should be "used at the 

lowest dose that helps and for the shortest [amount of] time" (FDA,2014). The purpose of this 

experiment was to determine the minimum dosage of MHT that would cause a mutation in the 

BRCA I gene. The hypothesis of this experiment was, when cancerous breast cells are exposed 

to the treatments progestin, estrogen, and estrogen with progestin, the BRCA I gene will show 

evidence of a mutation. To determine if the hypothesis was valid, the hormones were applied to 

breast cancer cells. The DNA was extracted from the cells, and a polymerase chain reaction 

(PCR) was conducted. Restriction enzymes were added to the DNA, and gel electrophoreses 

were performed. The results from the gel electrophoresis were inconclusive. Although the 

control was not exposed to any treatments, the trials produced similar band patterns as the treated 

trials. The bands depicted may be the RNA primers which were used in the PCR. Based off of 

the inconclusive data, the hypothesis cannot be considered valid or invalid.  

 

 

The Effects of DEP on Cancerous and Noncancerous Breast Cells 

Chyna Mays– 10th grade 

The CDC and FDA determined there aren’t clear effects of diethyl phthalate on cancerous and 

noncancerous breast cells. The purpose of this experiment was to answer unrequited questions 

about the effects of diethyl phthalates on human health and to provide the crucial evidence 

needed to support future anti-diethyl phthalate legislation. The hypotheses of this experiment 

were the highest concentration of diethyl phthalates will cause the greatest harm to the growth of 

breast cells and the highest concentration of diethyl phthalates will cause the greatest growth on 

cancerous breast cells. To determine if these hypotheses are valid, various concentrations of DEP 

mixed with growth media were applied to cancerous breast cells and noncancerous breast cells. 

After each cell line was incubated for 48 hours, a hemacytometer was used to count the number 

of living cancerous mouse breast cells and non-cancerous mouse breast cells. According to the 

ANOVA test, each experiment had a p-value of 0.00, which determined them to be significant. 

Although each experiment was determined significant, each of the hypotheses were rejected by 

the results. The average of each exposure group of noncancerous breast cells showed significant 

increases in the number of viable cells compared to the control.  The cancerous cells displayed, 

as the toxicity of the environment increases, the number of living cells decreases. Even though 

the hypotheses were invalid, these results can be used as a source for future experiments and can 

be added to the much needed information about the unknown effects of DEP. 



 
 

66 

 

Paul McKinney – 11th Grade 

The rationale behind this project was to determine if there are bacteria strains capable of 

regenerating and repairing damaged cells. Through extensive research the scope of bacteria was 

narrowed down to those that degrade mucin (mucin degrading bacteria). Thus the goal of the 

project was to determine if a probiotic containing mucin-degrading bacteria could indeed cause 

heart cells to regenerate and repair themselves. In the experiment the bacteria were cultured from 

a probiotic capsule, and then grown to the amount needed. The bacterium was then added to 

agitated heart cells, in order to determine if the bacterium had the desired result. After the needed 

incubation time of 24 hours the cells were put through a MTT health assay to determine if any of 

the cells had actually grown, been repaired, or gotten healthier. It was found that as the 

concentration of the probiotic increased the health of the cells got better and the number of dead 

cells got smaller. This indicates that the bacteria had the desired results and that our hypothesis 

was indeed supported. The null hypothesis was not supported as the data indicated that the cells 

got healthier as the concentration of the B. breve bacterium increased. 
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The Effect of a Homemade Desalination System on Salt Water 

Jade McPike – 11th grade 

 

Desalination is the act of removing minerals from salt water in order for it to be consumable. In 

many countries around the world, freshwater is becoming more and more scarce. Therefore, people 

have now turned to decontaminating the massive amounts of salt water found in surrounding 

oceans to freshwater. The problem is that individuals that suffer from poverty do not have the 

economic means to fund the constructing of large common desalination plants and find themselves 

doomed with the consequences that unsanitary water brings; disease, lower living conditions, 

death, and more. So, this led to the effort to design a smaller desalination model made out of items 

that are cheaper and more abundant such as plastic and wood. The desalination model uses the 

strategy of solar distillation to decrease the amount of salt in ocean water significantly. After going 

through the system, salt levels in the water decreased by at least 74%. This design can then 

potentially be seen as a reference or suggestion for the larger development of the creation of more 

accessible desalination systems around the globe, providing a generation with fresh water. 

 

The Effect of “Green” Detergents on Microbial Growth 

Jade McPike – 11th grade   

 

Laundry detergents can play a major role in the overall wellness of humans’ skin and body due to 

coming in direct contact with the clothes we wear every day. Many different types of detergents 

are composed of various ingredients. Ingredients that make up “green” detergents claim to be 

natural with no artificial dyes and scents whereas regular detergents contain efficient yet harmful 

ingredients such as phosphates. The purpose of testing the effect of environmentally “green” 

laundry detergents on microbial growth was to find if the contrasting ingredients in “green” 

detergent as oppose to regular detergents would have an impact on decreasing microorganisms. 

This can ultimately help people pick which detergent is most beneficial for their health. The 

hypothesis for this experiment was that the regular detergent would kill more bacteria since it 

contains more harmful chemicals. For the procedures first, 20 petri dishes were labeled with the 

four different types of detergents and controls with one half being applied to E.coli and the other 

to S.epidermidis. Sensi discs were soaked in their treatment and added to their dish. The dishes 

were incubated for 24 hours. Then were observed and zones of inhibitions were measured. It was 

concluded that the Purex “green” detergent was most effective at decreasing growth on 

S.epidermidis because its zones of inhibition values were the greatest. The Tide “green” and 

regular detergents were the least effective because its zones of inhibition values were all 0. The 

hypothesis was not proven based on this analysis. Some limitations were the amount of time to 

conduct the experiment, disabled materials, and contamination in the incubator. These overall 

results of this experiment can help families decide which detergent is the most beneficial to use in 

their homes. 
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The Effect of Latrepirdine on Schwann Cells  

Rachel McWilliams- 10th Grade  

 

The purpose of this research is to see if Latrepirdine could potentially slow down the progression 

of Alzheimer’s. This is important because Alzheimer’s is the sixth leading cause of death in the 

United States. It kills more people than breast cancer and prostate cancer combined. The goal of 

this project is that Latrepirdine will have a healthy effect on the Schwann cells. Each day the 

proper safety precautions were taken. On day one the concentrations were mixed. On day two the 

cells were plated. On day three the treatment was applied to the Schwann Cells. On day four the 

MTT assay took place. After the MTT Assay Test the results came back, the control was purple 

meaning that the cells were healthy.  The medium concentration was light pink, meaning that the 

Latrepirdine had no effect on the cells. The high concentration was a darker pink, meaning that 

the Latrepirdine had a better effect that the medium concentration. Also, this means that 

Latrepirdine still had no effect on the cells. The hypothesis was not supported. However, the null 

hypothesis was supported. The null hypothesis stated that if Latrepirdine was applied to the cells, 

then it would have no effect on them. It was hypothesized that if the Latrepirdine was applied to 

the cells, then the cells would display better health. 

 

The Effect of Cigarette Concentrations on the Common Water Flea Daphnia magna   

Mauya Mitchell - !0th Grade  

 

The purpose of this experiment is to test how cigarette butt concentrations affect the heart rate of 

Daphnia magna. The main goal of this experiment is to determine how cigarette pollution affects 

the food chains of many organisms, including humans. The cigarette concentrations were made by 

placing different amounts of cigarette butts into beakers that were filled with distilled water. When 

the Daphnia magna arrived they were placed into petri dishes that only contained water. The 

concentrations were added and their heart rates were calculated on the first day and then calculated 

again the next day. As the test began the higher concentrations had lower heat rates than the lower 

concentrations. The higher concentrations contained many dead Daphnia magna. By the end of 

testing, the 30 concentration had the lowest average heat rate while the control had the highest 

average heart rate.  The null hypothesis that stated that the heart rate would be lower with higher 

concentrations and higher with lower concentrations was supported. The hypothesis that stated 

that the heart rates would be higher with higher concentrations and lower heart rates with the lower 

concentrations was rejected.  
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Music and Memory. Does it Work? 

Milian Mollison – 10th Grade 

 

Music has the potential to slow down or even stop memory loss. The effect music has on 

memory loss is highly disputed. Studies have shown that music can improve memory and other 

cognitive processes. Other studies have also shown that music does not improve memory and 

other cognitive processes but worsens the cognitive processes instead. This research can provide 

evidence on whether or not music can improve memory. Participants were recruited to take a 

survey. The participants answered demographic questions on the survey and took two memory 

tests. One test was taken without listening to music, and the other test was taken while listening 

to pop music. This research focused on pop music. The test scores for the memory test taken 

with music was lower than the test scores for the memory test taken without music. The average 

of the test scores for the memory test taken without music is higher than the average of the test 

scores for the memory test taken with music. The hypothesis is pop music has a positive effect 

on memory. The t-test showed that the data was not significant. The hypothesis was not 

supported. 

 

The Effect of Supplements on Hair Strength and Skin Cell Viability 

Monique Montgomery & Monique Marriott – 11th grade  

 

This project was constructed to help people all over the world cosmetically. This project was designed to 

prove the myths and facts about the effects of supplements on hair strength and skin health. To test how 

these supplements -in this case, biotin- affected the strength of hair, a tensile strength test was done. 

Biotin treated hair was put in a tensile strength machine and pulled until its breaking point. The hair 

samples that were used were separated by how long the person took Biotin. The hair samples that had 

the strongest tensile strength were the hair that was exposed to Biotin for a short amount of time. To test 

how the supplements affected the skin, a cell test was done. Rat skin cells were plated and treated with 

vitamins D, E, C, K, and Biotin. After being treated, an MTT assay was done to test the cell viability. The 

color of the tested trials determined how healthy each treated well of cells were. In conclusion, Biotin 

works better on African American hair if you do not take it for a long time. The data from this study 

however was proven insignificant by ANOVA.  This means my results could have happened by chance, 

which may be true due to errors. In conclusion for the skin cell viability test, vitamin E was the supplement 

that had the most positive effect on the cells. This resulted in the hypothesis being partially supported in 

the sense that, yes these researched supplements improved skin health, but only one of them did it 

efficiently. 

 

 

 



 
 

70 

The Effect of Technology on Educational Achievement 

    Monique Montgomery- 10th grade 

 

The purpose of this project was to help teachers understand which piece of technology to use in the 

classroom that way students can use their class time efficiently. This is an important topic to study 

because if teachers use technology and it’s not going to be effective in helping students learn better, 

then students end up failing classes and tests.  The goal of this project was to see which piece of 

technology (if any) would work best in the classroom and how efficiently the students worked on it. A 

key method that was used was the survey taken by participants.  This survey helped me get an idea of 

what piece of technology students prefer to work on, how many times they got distracted while 

working, and which device they thought would help them stay on topic. I concurred that most students 

don’t finish their assigned work in class and they get distracted when doing their work. Also most 

students used tablets to get their work done. The students who used paper and pencil got distracted but 

finished their work.  My hypothesis was not supported. I thought that students preferred to work on 

their phones but used desktops in class, but my results show that they prefer to work on tablets in class 

and use tablets to get their work done. 

 

The Cleat Insert vs Plantar Fasciitis  

Nicholas Moore-10th grade 

 

Many athletes go with plantar fasciitis unnoticed because they are used to the pain after planting 

their foot they don’t realize that there is actually a problem. They continue to play and stress it 

more leading to a serious injury. Often it is said that it is not the cleats even though that’s where 

this problem originates. It is technique the way they do things and the overuse of it. This is not 

the case for some. So in this research of the shelf soles will be tested against stress and evening 

out pressure. The off shelf soles will be put to the test by running through foot planting exercises 

and seeing how the hold up against pressure, force, and torsion.  This will allow a conclusion to 

be made about what we have now and how well it’s doing to prevent injuries. The off shelf brand 

soles worked ok but not up to par with preventing plantar fasciitis therefore my hypothesis was 

only partially supported. For now, though athletes can use off the shelf soles and not have to 

worry as much as if they had no sole.   
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Organic and Inorganic Matter in a Miracle Berry 

Megan Munroe – 11th Grade 

The words synsepalum dulcificum are unknown to a lot of people. More commonly known as the 

Miracle Berry, this fruit is known for its amazing qualities, it contains a special protein called 

miraculin. When eaten, the miraculin temporarily binds to the taste receptors on your tongue, and 

it changes the way you taste things for anywhere from thirty minutes to an hour. This berry is also 

zero calories making it great for diabetics, chemo therapy patients, and dieters. I feel that if I can 

further extend this knowledge to others through my research, it would prove beneficial to the 

community. Two procedures were completed for this project. The first was a dry matter experiment 

and the other was a paper chromatography. However, the paper chromatography data is left 

undetermined because the juice from the fruit was not pigmented, which was unexpected. This 

data is very small compared to the tests that could be run with more complex machines, however, 

it helped me better understand what it’s composed of and how it works. 

 

Inattentional Deafness 

Megan Munroe 10th Grade 

It’s very common for someone to be listening to something through their headphones. While this 

a fun pastime for many of us, it’s also dangerous. Not being able to hear what’s going on around 

you can be a major problem. If you’re unable to hear a threat approaching, how are you expected 

to stop it? To solve this problem, I wanted to create a smart phone application that would 

automatically shut off your music for you in these situations. The app can run in the background 

of your phone, and when something makes a loud noise, your phone will hear it and shut off your 

music.  These settings are adjustable and can range from very soft to very loud. This application 

would only start as a prototype, but soon it could grow into something much more useful. 
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Ccl5 Identified as a Casual Mediator for Glucose 

Sierra Driver – 12th Grade 

Miranda Murphy – 11th Grade 

 

Type 2 diabetes is a metabolic disease affecting millions of Americans. The number of diagnoses 

have increased significantly in the recent decade. This could be attributed to, in part, the increases 

in the rate of obesity as well. This study looked deeper into the hypothesis that obesity contributes 

to type 2 diabetes as the result of the inflammatory response triggered by over nutrition in hopes 

of providing new and valuable information that can be used in the development of a new, more 

effective treatment option that will work towards prevention and treatment of the disease. 

Quantitative trait locus (QTL) analysis was used to investigate the hypothesis using trait data from 

an inbred mouse strain F2 intercross, BTBR x C57BL/6. An expression QTL on chromosome 16 

was identified. The eQTL influences the expression of chemokine ligand 5 (CCL5), which was 

identified as a causal mediator for glucose. Their correlation was negative. These results provide 

evidence that favors the hypothesis and indicate CCL5 is beneficial by reducing glucose levels. 

However, further analysis is required to completely confirm or deny the hypothesis and formulate 

a solid conclusion. 

 

eQTL Analysis: Autophagy Fights Against Type 2 Diabetes 

Sierra Driver – 11th grade 

Miranda Murphy – 10th grade 

 

The purpose of this project was to determine the relationship between autophagy and type 2 

diabetes. The research hypothesis stated that autophagy-related genes (Atg genes) are driving 

insulin secretion. The null hypothesis states that the Atg genes and insulin secretion share no 

association. The methods by which the hypothesis was tested consisted of eQTL (Expression 

Quantitative Trait Locus) analysis. Trait data from an inbred mouse strain F2 intercross, BTBR x 

C57BL/6 supplied by qualified researchers at Jackson Laboratory was loaded into RStudio. 

RStudio is an open source integrated development environment for R, which is a programming 

language for statistical computing and graphics. With this software it was possible to use functions 

to pull out data pertaining to mouse clinical phenotypes, such as insulin levels, and expression 

traits which were used to create LOD (logarithm of odds) score plots, which provide a statistical 

estimate of whether a gene influences a clinical or expression trait. These plots were used in the 

analysis of the expression of two autophagy genes, Atg5 and Atg7, and their relationship with 

insulin levels at 10 weeks. Once a QTL was identified a permutation was run using the Haley-

Knott regression method to compute the sampling distribution, under the assumption of the null 

hypothesis that the Atg genes have no effect on the insulin levels, and give a genome wide 

significance threshold. This is an ongoing investigation. However, so far it was observed that there 

is a QTL peak on chromosome 2 shared by all three: Atg5, Atg7, and Insulin. This, along with the 

fact that all three of their confidence intervals overlap provides evidence that there is something 

on chromosome 2 is driving the expression of all three of these variables. 
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The Effect of Metal Nanoparticles on Growth of S. epidermidis 

Cody Myers – 10th Grade 

The broad goal of this experiment was to investigate means of combating the growth of bacteria 

that are resistant to antibiotics. The purpose of this experiment was to determine the effectiveness 

of four metals in nanoparticle form for the purpose of preventing the growth of the skin infection-

causing bacteria S. epidermidis. The four metals tested were silver, copper, gold, and carbon. The 

growth of bacteria in the presence of each metal was tested by growing the bacteria on a device 

called a parallel flow plate cell, which is meant to imitate closely the conditions in a human skin 

wound and promote the formation of biofilms. A solution of water and metal nanoparticles was 

injected into the plate. After a brief period, samples cut from each plate had their absorbance values 

taken measured using a spectrophotometer. These absorbance values were used as an 

approximation for the growth of the bacteria. Means from the data sets for each metal indicate that 

silver had the highest absorbance value. This indicates that samples with silver allowed the greatest 

amount of light to pass through them, and thus contained the least amount of bacteria. This 

supported the hypothesis that silver would prevent the growth of S. epidermidis most effectively. 

This suggest that silver would be meaningful lead to persue as a means to prevent the growth of 

bacteria in medical environment, particularly those where the bacteria has become resistant to 

antibiotics. 
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Testing the Viability of Light to Measure Glucose Levels 

Kep Nana – 10th Grade 

 

The title of the project is: Testing the Viability of Light to Measure Glucose Levels. 29 million 

people in the United States (9.3 percent) have diabetes. Many of you may have family members 

or know someone with diabetes. One thing that makes diabetes a huge burden on others is that 

this is a very high maintenance disease. The constant pricking of the finger before and after each 

meal is no easy task. Most people have to inject insulin inside of themselves at least three times a 

day although there are more people moving towards using insulin pumps. Could you imagine 

pricking yourself at least nine times a day? That’s not even including the times that you have to 

check your blood sugar because it spikes from eating something or checking it when it’s too low 

from working out. This project is being done to try to find another alternative for glucose 

measuring. There will be a wavelength between 700 and 950 nm that can measure glucose 

concentrations. Based on the data, there seems to be no correlation between light absorption and 

glucose concentration. However, there is a bit of skepticism about the instruments used for the 

measurements because they were basically reporting that the concentrations were cleaner than 

blank which is an impossible statement. Because something was added to the solution. Research 

conducted also states that light absorbance and concentration are directly proportional. Also, 

very different absorbance measurements were given during each trial which raised some 

concerns. As for the actual experiment that was done, the measurements done with the 

SpectroVis were slightly inconsistent. The same wavelengths weren’t used during each trial 

which might’ve effected the results. Some of the wavelengths stated on the EDD weren’t used on 

the SpectroVis. 
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Topical Antibiotics Consisting of Iron Oxide Nanoparticles 

Michelle Nguyen—11th grade 

 

The main focus for this project is to find a way to treat Staphylococcal skin infections by creating topical 

antibiotics with iron oxide nanoparticles that will be able to fight bacterial infections, endure antimicrobial 

resistance, and be safe for human use so that it can replace antimicrobial products that have lost their 

ability to fight bacterial infections in order to counteract antimicrobial resistance. There are three parts 

to this research project: formulating the topical cream and ointments, conducting a zone of inhibition test 

to test the antimicrobial property of the topical products, and testing the effect of these topical products 

on the cell’s viability by conducting an MTT Assay Test. In the end, only the sub-hypothesis was supported 

and the two main hypotheses were rejected. This is because the cream containing 0.05% of iron oxide 

nanoparticles exhibited the strongest antimicrobial property since it had the highest zone of inhibition 

and according to the MTT Assay Test, the ointment and cream decreased the viability of the cells. This is 

evident the cells did not react to the MTT Reagent and metabolize due to its unhealthiness; however, 

more experiments would have to be conducted to accurately determine the topical products’ toxicity such 

as in-vitro skin irritation test.  

 

 The Antimicrobial Properties of Metallic Nanoparticles 

Michelle Nguyen—10th grade 

 

The purpose of this project is to investigate the antimicrobial properties of iron oxide nanoparticles, silver 

nanoparticles, and copper nanoparticles and to test how long it takes for S. epidermis to become resistant 

to the metallic nanoparticles. This project is important because due to antimicrobial resistance many 

antimicrobial products are losing their ability to fight bacterial infection. This project could contribute a 

solution to this problem by determining which nanoparticle could kill bacteria efficiently and withstand 

antimicrobial resistance. This research project consists of two tests: a zone of inhibition test and a 

resistance test. For the zone of inhibition test, the sensi discs, soaked in the metallic nanoparticle 

concentration, were pressed into the agar containing bacteria. The agar plates were incubated and then 

the zone of inhibition was measured. For the resistance test, the control tubes were prepared to set the 

growth rate. Then nutrient broth, bacteria solution, and the appropriate metallic nanoparticle 

concentration were piped into the test tubes. The test tubes were incubated and then the absorbance 

was measured using a Spec 20. If there is not a 100% growth rate, the steps were repeated again. All of 

the hypotheses were supported. This was because iron oxide nanoparticles had the highest average zone 

of inhibition value of 14 millimeters and it took the bacteria 6 generations to become resistance to iron 

oxide nanoparticles. In conclusion, iron oxide nanoparticles had a strong antimicrobial property that 

surpassed silver’s antimicrobial property while copper nanoparticles had a very weak antimicrobial 

property. 
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 How can robotic utilities be used in order to clean up oil spills? 

Chiemeka Nzerue – 10th Grade 

 

The main focus of this research is to create a solustion to the current problem of oil spills within a 

multitude of oceanic environments. As this goal was would be achieved by creating a robotic 

mechanism that is able to efficiently and effectively extract oil from the surface of aquatic 

environments through the use of magnetism. Thus resulting in aquatic environments to once again 

possess life supporting condition. For the experimentation portion of the research, 3 heterogeneous 

solution sets were created using oil and water in order to simulate an oil spill within an oceanic 

environment. These solution sets would receive a series of tests before and after an oil extraction 

process was conducted. The post-experimental data, the results displayed that the robotic 

mechanism was able to successfully extract the oil from the simulated aquatic environments and 

eliminate a majority of the oil's influences on the environments. However, there were still lingering 

chemicals, minor particulates of oil, and iron fillings. Thus showing that other physical and 

chemical processes must be conducted in order to refine the oil extraction process, so that the 

simulated environments would be relieved of the oil’. Likewise, from the overall experiment 

conducted, the results supported the hypothesis that, If the newly developed robotic utility can be 

utilized to properly clear out oil spills and toxins within mass bodies of water, then it would be 

able to produce a significant difference in resorting oceanic habitats to their former state in an 

efficient, viable, and cost effective way. 

 

The Effects of Fungicide Ingredients on Aspergillus niger. 

Shamar Palmer – 10th grade 

This research is studying the effects of different fungicide ingredients on Aspergillus niger. This 

research is important because it can help people decide on which fungicide ingredient to buy in 

order to successfully manage Aspergillus niger infected plants. The results from this research 

would provide a basis for consumers who need the best fungicide for managing Aspergillus niger 

on plants. The specific objective of this research is to test two different fungicides – 

Chlorothalonil and Neem Oil – on Aspergillus niger and discover which fungicide ingredient is 

the best for managing Aspergillus niger plant infections. The goal of the research was to acquire 

strong data that would show which Fungicide ingredient is the most effective. In this research, 

three samples of Aspergillus niger were spread and grown on agar plates. Then, four soaked 

sensi of each fungicide ingredient were applied to samples of Aspergillus niger. One sample was 

used as the control and had four dry sensi disc applied to it. The samples were then observed for 

zones of inhibition. However, in the experiment there were no zones of inhibition. This resulted 

in the descriptive statistics being zero. In addition, the hypothesis of the research was not 

supported. Although, the results from this research showed no real effect of the fungicide 

ingredients on the Aspergillus niger, the data could possibly help consumers rule out these 

fungicides for their use. 
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Lead Nitrate on Rhizobium leguminosarum and Soy Bean Growth 

Samuel K. Phillips- 10th Grade 

 

The purpose of this project was to find out the effects of three different concentrations of lead 

nitrate on Rhizobium leguminosarum bacteria and Soy Bean growth. The rationale behind this 

experiment was to determine if the chemicals used in mining activities were harmful to soil 

organism growth. There have been very few studies into this topic leading to little information 

about this topic. The specific aim of this project was to measure the Zone of Inhibition of 

Rhizobium leguminosarum after being exposed to three different lead nitrate concentrations. The 

concentration with the highest Zone of Inhibition would have been recorded as having the most 

impact on inhibiting bacteria growth. The second part of this project was to expose newly sprouted 

Soy Beans to the different lead nitrate concentrations and record their physical appearance for the 

next four weeks. Key procedures that were important to the success of the project was culturing 

Rhizobium leguminosarum into Rhizobium x Agar and making sure bacteria was incubated at 25 

degrees Celsius. The outcome of the project was that the highest concentration of lead nitrate had 

the largest average Zone of Inhibition of the three concentrations. Unfortunately, Soy Bean seeds 

rotted before testing could take place, so no data can be given. The hypothesis stating that the 

highest concentration would have the highest Zone of Inhibition was supported. 
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Comparison Study of Bacteriophage and Antibiotics on E. coli 

Brianna N. Pinckney – 11th grade 

 

The purpose of this experiment is to test the effectiveness of bacteriophage on killing E. coli and 
compare the efficiency of bacteriophage and antibiotics on killing E. coli.  This experiment consisted of a 
turbidity test and zone of inhibition test.  For the turbidity test, the nutrient broth and the E. coli were 
pipetted into each of the test tubes.  Each agent was added to their assigned test tubes and the tubes 
are incubated for two days.  After incubation, the absorbance of each test tube were measured using a 
spectrophotometer and the absorbance values were compared.  For the zone of inhibition test, bacteria 
were added to each of the agar plates and the bacteria were spread on the agar using a bacti-spreader.  
The sensi-disks were put into each of their assigned sections using sterile forceps and the plates were 
incubated for two days.  After incubation, the zones' diameters were measured using a ruler and the 
diameters were compared.  The results of the experiment showed that the bacteriophage is not 
effective in killing bacteria.  It also showed that antibiotics are more effective in killing bacteria than 
bacteriophage.  These results reject the overall hypothesis that the bacteriophage would kill more 
bacteria than the antibiotics.  The data from this experiment can be used to see how bacteriophage can 
be used as an alternative method to combat bacterial infections. 

 

The Effect of Aspartame on Rat Neuron Cells 

Brianna N. Pinckney – 10th grade 

 

Brand name artificial sweeteners such as NutraSweet and Equal consist of the substance aspartame.  
Aspartame is a carcinogen and an excitotoxin that is used in many gums and other products as a sugar 
substitute.  An excitotoxin is a substance that excites neurons to the point of death.  The excessive 
ingestion of aspartame has harmful effects on the body that can be short-term as well as life-long 
disabilities such as mental retardation from overdose.  The purpose of this experiment is to determine 
how different concentrations of aspartame affect neuron cells. 

This experiment tested the cell viability of rat neuron cells in different concentrations of aspartame.  The 
neuron cells were cultured and then plated inside a laminar flow hood.  The low, medium, and high 
concentrations of aspartame were added to the wells after incubation inside a CO2 incubator for a two-
day period.  The cells were then trypsinized and stained with Trypan blue to stain the dead cells.  The 
stained cells were pipetted into a hemacytometer and the hemacytometer was placed underneath a 
microscope so the cells could be counted. 

The results showed that higher concentrations of aspartame killed more neuron cells than lower 
concentrations of aspartame.  The increase in aspartame concentration caused the number of live 
neuron cells to decrease.  These results support the overall hypothesis that the aspartame will have a 
negative effect on the neuron cells.  The data from this experiment can be used to determine 
concentrations of aspartame that should be added into products that use artificial sweeteners. 

  



 
 

79 

The Effect of a Situations Outcome on Accepting or Deflecting Responsibility 

Jordan Porter- 10th 

 

 This study was conducted to determine if students in high school are more likely to take 

responsibility based on the outcome of a situation, that being positive or negative. The belief was 

that students were more likely to take responsibility for situations that had a positive outcome. 

This topic is very important for the progression of students from high school to college to a 

professional workplace. If students are able to become as responsible for their actions either 

causing positive or negative things now they are better prepared for later on in life. When 

students graduate and begin to live on their own the amount of responsibility increases greatly to 

be successful in school and their personal lives. It’s also imperative for students to be responsible 

when they begin working in their desired work place so, that they can be a valued employee. To 

conduct this study a survey was created using quia.com. On the survey there were four main 

questions. Two questions asked the participant to select two positive outcomes that they 

experienced and the other two asked for two negative outcomes they experienced and explain 

why they believed that they had that outcome for each. The responses were then categorized in 

groups:  accepting responsibility, deflecting responsibility, or justifying the situation. From the 

responses the hypothesis was accepted because, more students accepted responsibility for 

positive outcomes and deflected more for the negative outcomes. The margin was extremely 

close which means students have a pretty good grasp on responsibility and should keep it up as 

they continue going through life to become successful, responsible adults. 

 

Effects of Peppermint Aroma on Mental Fatigue  

Laine Pritchett - 10th grade 

 

The rationale of this project is to test the effect of peppermint aroma on mental fatigue. The goal 

was to find a large decrease in fatigue level and a large increase in the cognitive ability test used. 

A fatigue questioner was used to measure mental fatigue level, while cognitive ability tests were 

used to measure cognitive functions related to mental fatigue. Theses test were done before and 

after participants were in a room that had peppermint aroma in it of 30 minutes. The data supported 

the null hypothesis showing little improvement to scores that was within the range of random 

chance. The data from the cognitive ability tests was flawed do to the participants 

misunderstanding of the instructions for the cognitive ability test. The one test that was not flawed 

showed a p-value of 0.7447 still showing that the peppermint had little effect on the results of the 

test. Real world application of this project would be the use of peppermint in cases of mental 

fatigue caused by diseases. 
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The Effect of Lipases on Lipoproteins 

Ana Ramos – 10th Grade 

 

Lipases are enzymes have been found to have a degradable effect on lipids, fats and cholesterol 

while they are being carried by lipoproteins in the blood plasma. Lipoproteins are important to 

the body because they carry lipids, cholesterol, and fats throughout the blood plasma. The 

research was conducted to know if the lipases also had a degradable effect on lipoproteins. The 

goal of the experiment was to find out how much exposure, if any, would the lipoproteins have 

to have to lipases to begin to degrading. In order to find out the exposure amount, the 

lipoproteins were added to gelatin and then five holes were made in the lipoprotein gelatin with 

straws which is where the lipase solution was added according to the whether the plate would 

label a low, medium, or high concentration. For three days, the sizes of the holes were measured 

in order to determine if any degradation occurred in the lipoproteins. The hypothesis for the 

experiment was that if the lipoproteins were exposed to the high concentration of 60µL, then 

more degradation would occur in that plate. However, the hypothesis was not supported because 

the most degradation occurred in the plate that had the low concentration of 40µL. The null 

hypothesis that nothing would occur to the lipoproteins if lipases were added was rejected 

because degradation did occur to the lipoproteins. 

 

The Effect of Personality on the Usefulness of Study Techniques 

Miranda Rice - 11th Grade 

Personality and learning are two very important aspects of our lives. Personality type indicator 

and tests are used to sort people into certain personality types based on their behaviors. One such 

test in the Myer-Briggs Type Indicator which sorts people into one of sixteen personality types 

based on 4 pairs of personality traits: introversion vs. extroversion, intuitive vs. sensing, thinking 

vs. feeling, and judging vs. perceiving. This experiment’s aim is to see if someone’s learning 

style could be determined based on their personality type/traits. Results from this study could 

provide people who are unsure of their learning style an easy way to determine their learning 

style based on a simple personality test.  

Tests were done based on the first two pairs of personality traits: introversion vs. extroversion 

and intuitive vs. sensing. Two vocabulary quizzes were given The first quiz tested whether or not 

introverts and extroverts studied better in groups or individually. The second quiz tested whether 

or sensing and intuitive students studied best using related pictures or not. Students were given 

five minutes to study a list of ten vocabulary words using their assigned studying method, and 

then they were given five minutes to take the corresponding vocabulary quiz individually. 

Results showed that sensing students who learned without pictures earned significantly higher 

scores that those who did, introverts who studied individually didn’t show a significant score 

difference than those who worked in a group, and due to a lack of data, the extroverted and 

sensing groups were inconclusive. 
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Nanoparticles on Heavy Metal Removal in Water 

Adrian Robbins - 11th grade 

In this experimentation, the effect of nanoparticles was tested on heavy metal removal in water. 

This research is important because it could find a way to make contaminated water clean and 

potable. The research hypothesis for this experiment is that the iron nanoparticles will greatly 

decrease the concentration of heavy metals. The null hypothesis is that there will be no removal of 

the heavy metals by the nickel or iron particles. The independent variable in this experiment is the 

nanoparticles and the heavy metals. The dependent variable is the percent change in the 

concentration of each heavy metal trial. For the procedures, water was contaminated with a heavy 

metal. The ppm concentration was then taken. Then nanoparticles were added to the water. The 

beakers were then placed on an orbital shaker for 24 hours. After that, the nanoparticles were 

removed and the final ppm concentration was taken. This was done for each heavy metal and 

nanoparticle. For analyzing the data, a t-test was used. This inferential test showed that the data 

was significant. Although the results were significant, the hypothesis was rejected. This is because 

the trials with nickel nanoparticle removed the most heavy metals over all.  

 

SODIS with Malic and Acetic Acids on E.coli Growth 

Adrian Robbins – 10th grade 

In this experimentation, the effect of solar disinfection (SODIS) with Malic and Acetic Acids were 

tested on E.coli growth. This research is important because it could find a way to make 

contaminated water clean and potable. The research hypothesis for this experiment is that the 

SODIS with the addition of Acetic acid will kill more E. coli than the SODIS with the addition of 

Malic acid. The null-hypothesis is that there will be no significance between the acids on the 

SODIS process. The independent variable in this experiment is the acids and the U.V radiation. 

The dependent variable is the E.coli growth. The controls were SODIS samples with no acids but 

U.V exposure and the second control was a sample without any acids or U.V exposure. For the 

procedures the SODIS samples with a 11.2% concentrations, 16.8% concentration, 22.4% 

concentration, and the first control were put under the U.V lamp for 24 hours. After that they were 

put onto agar plates and incubated for 24,48, and 72 hours. Every 24 hours the growth of bacteria 

was counted. For analyzing the data a chi square and t-test were used. These inferential test showed 

that the data was significant. Although the results were significant, the hypothesis was rejected. 

This is because the SODIS samples with the malic acids killed more bacteria than the acetic acid. 
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Bio Removal of Sulfuric Acid 

Joshua Robinson – 10th Grade 

 

Sulfuric Acid pollution degrades and destroys aquatic systems.  It decreases the biodiversity and 

harms aquatic organisms.  The purpose of this experiment was to examine the absorbing affects 

that Pseudomonas fluorescence has on sulfuric acid.  The overall goal of this project was to 

increase the pH level in the water so that the aquatic system may sustain life so that plants and 

animals can thrive and grow.  Four trials of each concentration of sulfuric acid was tested.  Every 

24—hours the pH of each culture was calculated. Each culture contained 500 micro-liters of the 

Pseudomonas bacteria. Based on the results given, a conclusion can be made that the bacteria 

had some degrading effect on the sulfuric acid. In the cultures observed the overall pH increased. 

The hypothesis was supported based on a p-value of 5.43244E-45. A low p-value indicates that 

the experiment provides enough data to reject the null hypothesis.  The increase in pH however 

was not significant enough to return the aquatic system back to a state of sustaining life. With 

more experiments conducted and a larger number of bacteria being used we may observe a larger 

increase in pH level.  If Pseudomonas fluorescence bacteria is utilized to absorb sulfuric acid, 

then it will an aquatic system to decrease in acidity thus causing the pH in the water to increase. 

 

Fertilizer's effects on Brine Shrimp Reproduction and Life Span 

Madison Rosipal – 10th grade 

 

This experiment tested the effects of nitrogen based Fertilizers on Brine Shrimp reproduction and 

life span. The rationale for this experiment was because of all the fertilizer that gets dumped into 

oceans and rivers every day. To test this, fertilizer was added to the tubes that housed 3 Brine 

Shrimp every day for 2 days. The mean number of dead Brine Shrimp for the control was 1 

while the mean number for all of the experimental groups was 3. All of the fertilizer groups 

killed the same amount of shrimp with no variation. However, in the control there were 2 groups 

that were outliers and actually had some dead shrimp. In the end the hypothesis that if fertilizer is 

added to the Shrimps’ environment then their Reproduction Rate and Life Span will be lower 

than the control was supported with a P value less than .05%. These results suggest that nitrogen 

based Fertilizers should be used sparingly in order to prevent pure fertilizer from running into the 

water. Farmers should also refrain from putting out fertilizer right before it rains, because the 

rain will wash away most of their fertilizer which will harm the fish in the water, and cost the 

farmer a lot of money in buying new fertilizer to replace what ran off.  
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The Perception of Food on Food Consumption 

 Nadirah Royer – 10th  

 

The perception of food can be directly linked to the reasons behind why a person decides to eat. 

This can be helpful because it can explain various dietary disorders such as obesity and anorexia. 

In the study, a survey was used as the primary source of data collection. The survey included 

questions about the individual's reasons to eating such as peer pressure, liking what is served, and 

only food available. Also, the individual's outlook, positive or negative, on the meal based on their 

reason why they ate. The results obtained showed that individuals had more of a postive outlook 

on food if they were not pressured or forced by guardians, but rather if the indivual liked what was 

offered or if it was appropriate for the individual's specific diet 

 

The Effect of Ammonium Heptamolybdate on Rhizobacteria 

Nadirah Royer 

 

The project is entitled The Effect of Ammonium Heptamolybdate on Rhizobacteria. The 

rationale/purpose for this project was to create an Ammonium Heptamolybdate(AH) resistant 

strain of Rhizobacteria therefore allowing the use of both PGPRs, plant growth promoting factors, 

on actual plants needed to be grown. The goal of the project is for the Rhizobacteria to become 

resistant to the 0.25% of Ammonium Heptamolybdate concentration. This is the largest of the 

concentrations that are being tested on the Rhizobacteria. Four treatments were made, a control 

treatment with no Ammonium Heptamolybdate, a low (0.05) concentration of AH, a medium 

(0.15%) concentration of AH, and a high (0.25%) concentration of AH. 

Rhizobium X Agar was then made and when finished incubating Rhizobacteria was spread on the 

agar, sensi disks of the different concentrations were added to separate petri dishes, each dish 

having four zones. The petri dishes were then incubated for four days and then a zone of inhibition 

test was conducted. The data collected showed that none of the Rhizobacteria gained resistance to 

the different Ammonium Heptamolybdate concentrations. The data was then run through ANOVA 

and was proven to be insignificant and that the data was probably by chance. The hypothesis was 

not supported due to the data collected since the 0.25% concentration of AH had some of the 

highest zone of inhibitions such 1.05mm and 0.925mm, just to name a few. The data collected has 

shown that none of the Rhizobacteria tested on cannot be used in a real-life setting. 
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The Effect of Natural Herbs and Spices on Escherichia coli 

Destiny Sawyer-10th grade 

 

The rationale for this project is to find a natural, healthy, and alternative way to treating E. coli 

and to see how different antimicrobial components can work to kill harmful E. coli. Although E. 

coli can sometimes be beneficial to the body, harmful E. coli also exists. Most strains of harmful 

E. coli are treated using antibiotics, but some strains can become resistant to the antibiotics such 

as E. coli O157.  (Friedland, Relyea, Courand- Hauri, 2012) (Synder 1996). Different extracts of 

three herbs and spices (chamomile, sage, mustard) with different antimicrobial components will 

be applied to the bacteria using three different methods. The methods being used during 

experimentation are the paper disk method, agar ditch method, and agar mixing method where 

the extracts are mixed in to the nutrient agar. The extracts will be made by soaking the herbs in 

distilled water and grounding them using a mortar and pestle and then filtering them. The project 

outcome was that the all herbs promoted bacterial or fungal growth. Many of the nutrient agar 

plates from experimentation showed a lawn of bacteria meaning that it was too many bacterial 

colonies to count. The antimicrobial components in these herbs did not kill the E. coli. It was 

hypothesized by the researcher that the sage extract would be most effective in inhibiting the 

bacterial growth the most. The hypothesis was rejected. In the real world, these herbs could not 

be consumed to kill someone effected by E. coli O157 or any other E. coli strain.  
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Effect of Studying Habits & Loss Aversion On Human Decision Making 

Zaharia Selman – 11th grade 

 

The purpose of this project was to figure out if loss aversion effected the decision that humans 

make concerning study habits. This is important because it can help people know more about the 

brain and how risk taking and uncertainty effects the decisions humans make. The hypothesis for 

this project was that the majority of participants would choose the option from each scenario that 

would involve them not taking any risks. This hypothesis supported the theory of loss aversion 

which is the theory that people would rather prefer avoiding losses over acquiring gains. Key 

procedures and methods that were used included, preparing a survey for participants and 

advertising it to them. The survey involved four scenarios that were used to test loss aversion on 

humans. In the end, once the survey was closed, trends were observed from the percentages of 

what answer choice each participant chose. The pie graphs that were conducted proved that the 

majority of participants did choose the answer choice that involved them not losing anything 

which supports the hypothesis. The chi – square test that was conducted did show that there was 

a significant difference between those participants that supported the hypothesis in their 

answering, and those that did not support the hypothesis. It is not clear what that difference is 

because of limitations in the project but there is one. 

 

Effects of Personality Type on Efficiency While Multitasking 

Zaharia Selman – 10th grade  

 

The purpose of this project is to see if someone’s personality type and ability to complete multiple 

tasks at once, compromise their efficiency in completing those activities. The research hypothesis 

was that personality types do effect the accuracy and completion rate of people when they complete 

multiple tasks at once. The accuracy and completion rate of each participant’s activities 

represented the efficiency variable in this research project. The procedure was very simple and 

included only two steps. First, the participants would come and I would give them a personality 

quiz to complete. Second, they would complete four multitasking activities and after each activity 

the researcher would write the accuracy and completion rate of the participants. At the end of the 

research project two activities had to be omitted though and this left the results from two activities 

to be included in the data analysis. For each personality group (the 16 personality types were 

broken into four groups) there was an expected number of 20 individuals. In all though, only 25 

people participated in this project. This is how many trials were done for this project. The data was 

analyzed using a One Way ANOVA test. The P – value (0.163437) was higher than the alpha value 

(0.05) being used. This information helped the researcher find that the hypothesis was not 

supported. The personality type of individuals does not affect the efficiency of them when they 

complete multitasking activities.  
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The Effect of Gender Roles on the Nurturing Qualities of Genders 

Kaliah Shockley- 11th grade 

 

 

The purpose of this study is to prove if gender roles have an effect of the nurturing qualities both 

genders display. A topic that has been debated and studied for years is the nature vs. nurture topic. 

Are women naturally more nurturing than males? This project explores if gender roles have an 

effect. Gender roles can have detrimental effects on a person due to one constantly being 

conformed to fit society’s expectations. Knowing the effects of gender roles on behavior of females 

and males could help target a way to eliminate gender roles.  The goal of this project is to show 

that females are more nurturing due to the effects of gender roles. To test this a survey was 

designed consisting of free responses questions targeted at asking participants about their exposure 

to gender roles. Once the informed consent was drawn up, the survey was given to participants 

through their teachers. After three weeks, the responses were inputted into excel and analyzed. The 

results were displayed into bar graphs. A T- test was done to determine the significance of the data. 

The T-test showed the p values ,0.090708928 and 0.18141785, being higher than 0.05 and the t 

value, 1.374713406, and being lower than the two critical T values ,1.708140761 and 

2.059538553. Thus indicating that the two groups, females and males, had no difference meaning 

there was no significance found. The hypothesis, females will be more nurturing due to the gender 

roles inflicted on them by society, was not supported. 

 

 

The Effect of Toothpastes on Streptococcus Lactis Growth 

Kaliah Shockley- 10th grade 

 

The purpose of this project is to determine which toothpaste will have the greatest effect on 

resisting the bacteria, Streptococcus Lactis. Determining the best toothpaste will reduce the 

amount of Streptococcus Lactis in a human’s mouth which can decrease the most amount of 

human’s getting strep throat. The zone of inhibition and turbidity of the treatments were 

performed. The treatments (sodium fluoride, potassium nitrate, glycerin, and distilled water) were 

placed in the tubes accordingly to their concentrations. The bacteria and nutrient broth were then 

added as well. Then it was incubated for 72 hours. For the zone of inhibition bacteria was spread 

on the plates. Then the sensi discs were placed on the concentrations for each treatment. Finally, 

the discs were placed on the plate in the middle of the plates and incubated.  The data showed that 

glycerin had the highest absorbency values for the turbidity and highest zone of inhibition. 

Potassium nitrate showed to have the least effective. Both the turbidity and zone of inhibition tests 

proved (Peelu) had the greatest effect on resisting the bacteria and disproving the hypothesis that 

Colgate Total would have the greatest effect. Toms of Maine showed to have the least effect.   
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The Use of OCT in Diagnosing Diabetic Retinopathy 

Yasin Siddiquee – 11th Grade 

 

Diabetic retinopathy is a condition that causes progressive damage to the human retina, and 

occurs by abnormalities in the retinal blood vessels such as cotton wool spots, exudates, and 

microaneurysms. According to the CDC, it is known to be one of the leading causes of blindness 

in the U.S. The key instrument of diagnosis to diabetic retinopathy is fluorescein angiography, 

which involves the injection of a dye into the patient’s arm. However, this injection can be 

harmful to the individual as it can cause many side effects including nausea, vomiting, intense 

itching sensation, and abnormal discoloration of urine according to WebMD. Optical coherence 

tomography (OCT) is a type of technology that takes cross-section images of the retina using 

light waves to record the measurements/dimensions of the of this retina as well as to observe the 

blood vessels, and this procedure involves no risks. Therefore, the purpose of this experiment 

was to examine if OCT can be used as a better alternative to fluorescein angiography. This 

experiment was conducted with 40 human participants. OCT scans along with  medical vitals 

were taken and recorded from each participant. The amount of abnormalities found in the retina 

were then tallied up and recorded in a table for easier comparisons. From the results, it was 

shown that unhealthier vitals led to more retinal abnormalities and that OCT could indeed be 

used in replacement of fluorescein angiography. A t-test was conducted and the p value was 

equal to 0.5 with a 99 % confidence interval. 

 

Using Retinal Imaging to Diagnose Stroke 

Yasin Siddiquee – 10th Grade 

 

The purpose of this experiment is to test how retinal damage correlates with stroke and how it can 

help clarify the diagnosis of this disease. The research hypothesis stated that if diabetic retinopathy 

is already scientifically proven, therefore, stroke can be diagnosed through retinal imaging as well 

due to the similar risk factors that it displays. The procedure involved taking images of each human 

participant’s retina using an OCT Scanner and retinal imaging system. Observations were then 

made off each participant’s retina to check for damage. Next, each patient’s vitals including their 

blood pressure, weight, BMI, smoking status, age, gender, ethnicity, cholesterol levels, daily 

amount of exposure to smoke, daily amount of glasses of water consumed, and background history 

of stroke were taken. Finally, conclusions were made based off the participant’s vitals along with 

their retinal damage. From analyzations of the data, it is proven to be true that the hypothesis was 

indeed correct. 
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How Sound Effects Impact Game Performance 

Aspen Sparrow-Moore   11th Grade 

 

The goal of this project is to help find which parts of digital games gets the players attention the 

most, increasing concentration. By determining these factors, the information can be used to 

make better educational games for high school and possibly college level students, creating a 

better method of interactive studying than some currently existing ones. This experiment mainly 

focuses on sound effects over other aspects such as background music or color schemes. The two 

games included are also dominantly hand eye coordination games, Galaga, and the Running T-

Rex game from Google. These games were placed in a survey with directions so that the first 

time Galaga was played, it was with audio. The second time, the game music had to be muted, 

and the last game was the running T- Rex game, as it has effects. The hypothesis that the game 

with more sound effects, Galaga on the first trial, was disproven based off of this experiment, 

though there are many possible factors as to why this happened. 

 

The Effects of Colors on Mood and Productivity 

Aspen Sparrow-Moore – 10th grade 

 

The purpose of this project is to determine how changing the color lighting of a room will affect 

the mood and productivity of the people inside. This would prove cheaper and more efficient 

than painting a room and/or changing decorations to change the atmosphere. The colors red, 

yellow, blue, black, and green were used in a desk lamp in a reserved room, and were the only 

light source. There was one participant in the room at a time, and before and after being in the 

light each individual took the same survey inquiring about their mood. In the 15 minute work 

period each individual had a copy of the same packet, and placed the assigned number at the top 

so it could be identified. Each packet was graded and the results from the surveys were graphed. 

Though the data was proved invalid by ANOVA testing, the results showed that the individual 

working under blue light, with a shorter wavelength, had the best results and most positive mood. 
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The Effect of Desulfurization on Daphnia magna Heart Rate 

 

Rhiana Sterling- 10th grade 

 

 

 D. magna is a freshwater bio- indicator species that is negatively affected by water pollution. 

Without them, humans will not be warned of the health conditions of freshwater environments. 

As humans are oblivious to the effects, the pollution will worsen and negative health conditions 

will increase as well. The purpose is to magnify the importance of Daphnia magna and hopefully 

lead to reduction in water pollution using desulfurization by bentonite clay, which has been 

previously used in scientific studies to reverse the effects of acidic water conditions. In the 

experiment, the acidic water collected was desulfurized using bentonite clay. After the desired 

pH levels were reached, the daphnia was added to the mixture and their heart rates in each level 

were recorded. However, due to the early death of the daphnia, the experiment was not 

thoroughly completed and results were not acquired.  
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Effect of Pill Type on Absorption & Active Content Concentration 

Sarah Taphom – 11th grade  

 

The purpose of this research was to see which vitamin pill type dissolved the fastest in stomach acid and 

had the highest active content concentration. Many adults do not get enough vitamins in their body, 

and this can lead to serious health problems and neurological effects. Each vitamin was dissolved in a 

Ziploc bag full of simulated stomach acid and timed. Then, each one was dissolved in methanol and 

spotted onto filter paper, to see which “trails” traveled the farthest. The hypothesis was supported. The 

microlozenge dissolved the fastest out of all of them, and appeared to have the highest concentration, 

based on the paper chromatography results. This supports the idea that chewable vitamins are not the 

best for adults who want something out of their supplements, as they mostly contain high-fructose corn 

syrup and do not have a high enough concentration to supplement the body, as they are meant for 

children. 

The Effect of Estroven on the Heart Rates of Daphnia magna 

Sarah Taphom – 10th grade  

This project was conducted for the purpose of seeing the potential effects pharmaceutical pollution 

could have on aquatic organisms, in this case, Daphnia magna, an aquatic indicator species, as they are 

sensitive to environmental change. The effects on the experiment group can be referenced for possible 

effects on humans. The experiment involved three experiment groups of daphnia, which were each 

placed in separate beakers that had different levels of Estroven concentrations, and one more group 

that was not exposed to any Estroven (the control group). Then, after one day, their heart rates were 

counted. The average heart rate of daphnia magna ranges from 30-180 beats per minute (BPM). The 

Low values had an average of 10.3 and a standard deviation of 17.9. Medium values had the highest 

average of 14.7 BPM (excluding the Control values that had an average of 67 BPM) with a standard 

deviation of 3.06. The Control values were 62, 69, and 70 BPM. The Low values were 31 BPM, and the 

other two trials were dead at that concentration. The Medium values were 14, 12, and 18 BPM. The 

High values were all 0. The researcher’s hypothesis was both supported and not supported. The original 

hypothesis stated that the higher the Estroven concentration, that is, the less it was diluted, then it 

would have a more negative effect on the daphnia magna, by affecting vital signs such as significantly 

altering their heart rates.  
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The Effects of Carbon Dioxide on Chlorella vulgaris 

Camryn Taylor – 10th Grade 

 

Concentrations of carbon dioxide were altered to percentages of 30%, 60% and 90% for three 

trials of Chlorella to dignify what growth changes were experienced. The increased levels of 

carbon dioxide have the capability of producing algal blooms that are known to destroy aquatic 

life in freshwater and marine ecosystems. The purpose of the research was to determine the 

effect of increased carbon dioxide concentration on the algae’s growth patterns. A total of twelve 

vials were used to gather three concentrations for each variable. Samples were put into the 

SpectroVis for the absorbance value analysis. Descriptive statistics used were standard deviation 

and inferential statistics were the ANOVA test. The hypothesis was supported in that the higher 

concentration of carbon dioxide induced the growth of Chlorella. This confirms the idea that 

atmospheric carbon dioxide enhances the growth of the algae and causes the algae to bloom in 

bodies of marine and freshwater. 

 

Designs Used to Create Hurricane Resistant Buildings 

Victoria Thomas- 10th ggrade 

This project is about creating designs that make buildings hurricane resistant. The hurricane is 

dangerous because the storm surge usually destroys homes. It is the most powerful part of the 

storm. In Florida, Topsider Homes uses a post and beam system foundation that gives the 

structure a high boost off of the ground and allows the storm surge to pass through without 

causing damage. This project will have 3 structures that are made from a 3D printer that will 

display this post and beam foundation. The structures are the independent variable. The 

dependent variable is the vibration magnitude that is measured by the SKF vibrometer app. The 

purpose of this research is to determine what the strongest post and beam system could look like 

to help people construct their homes. The engineering goal is to construct 3 structures using the 

post and beam system and determine which is the strongest. The structures were made in the 

123D Design app and 3D printed. Next they were placed in a wave tank where the storm surge 

was stimulated and the vibration magnitude was measured. Background research shows that the 

post and beam system with the full foundation should have the strongest foundation.  
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The Effect of Sense Specific Environments on Individual Learning 

Wesley Thomas – 12th Grade 

 

The purpose of this project is to see if utilizing three of the four senses known to man (excluding 

touch, which is the fourth) can help a student retain information better than another. The 

rationale is that students everywhere believe listening to music helps the best, and if this is not 

true, then the students could not be performing at their best potential in order to succeed. This 

leads to the hypothesis, which is that the smell sense would actually prove the best and that the 

scores gathered from a scent-enhanced environment would prove to be the best. For 

experimentation, quizzes were created based off Derivatives, Atomic Properties, the French 

Revolution, and the Laws of Supply and Demand. Participants then studied the information 

under their preferred conditions related to the sense, and then tested over the material. All the 

results were compared to the control of each subject, which was with simply using sight without 

any external sense-enhancements. Upon analyzing the results, it became evident that the smell 

scores were in fact always better or even with the control, with the others fluctuating between 

being the same, or worse, than the control. The hearing category also proved the worse. While 

the data was not determined to be significant through inferential statistics, the hypothesis was 

supported. 
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Effect of Being Treated for Both Diabetes and Hypertension 

Yolana Thomas – 11th grade 

 

The purpose of this project was to find out what the effect of the two medications, Lisinopril and 

Metformin have on the conditions of a patient’s liver when taken together. The rationale of this 

project is to find out the effect these medications have in order to determine whether or not new 

medication need to be developed in order to treat the hypertension and type 2 diabetes together. 

The overall result of performing this experiment was to find out if new medications would have 

to be discovered in order to better treat individuals who have been diagnosed with both 

Hypertension and type 2 Diabetes. In order to test the hypothesis of this project, and MTT Assay 

was performed to compare the viability of the cell to the control groups that did not contain any 

of the medications. The results of this project did not support the hypothesis of this project and 

did not prove that Metformin and Lisinopril had detrimental effects on the liver cells used in the 

experiment. The overall outcome determined from the results of this experiment showed that the 

Lisinopril and Metformin had a positive effect on the conditions of the liver cells used in the 

experiment and therefore would most likely have a positive effect on the liver of individuals who 

have taken these medications. By discovering this information and results individuals can be 

given the certainty that they are being treated in the best way possible if they are required to take 

Lisinopril and Metformin to improve their health.  

 

Effects of Montelukast Sodium on Heart and Lung Cells 

Yolana Thomas – 10th grade 

 

The purpose of this project was to find out the effects that Montelukast Sodium has on the heart 

and the lung of the people who take the medication over a long period of time. During the 

experiments in this project, the heart cells were tested first with a low, medium, and high 

concentration that were made before the experiments were conducted. The heart cells and media 

were added to the well and allowed to incubate for at least twenty-four hours. Then the 

treatments were added to the heart cells. After that the cells were counted using a 

hemocytometer. The same procedure stated above was conducted again using the mouse lung 

cells instead of rat heart cells. The rat heart cells and mouse cells were used to represent the 

hearts and lung of the people who take the medication. The data for this experiment was proven 

insignificant. The research hypothesis for this experiment will be rejected. There was not enough 

evidence to be able to accept the research hypothesis for this experiment. The null hypothesis for 

this experiment will be accepted. In conclusion, the heart and lung cells were tested on using 

three different concentrations of Montelukast Sodium, determined by the amount of Montelukast 

that is absorbed into the bloodstream. An ANOVA test was used to compare all of the collected 

data against each other. Several t-tests were performed to compare the three different 

concentrations against the control. The data was concluded insignificant and the research 

hypothesis could not be accepted.  Yolana Thomas has been on A/B Honor Roll with Distinction 

since ninth grade. Yolana Thomas also received Principal’s List the first semester of ninth grade. 
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Food Dyes and Fruit Flies a Mutagenic Study: Code Red 

Sam Walden and Josiah Thompson 

 

The purpose of this project was to discover: What effect Allura Red and Natural Food Dye substitute had 

on the genetic code (mutations) and behavioral patterns of Drosophila Melanogaster. Key methods for 

this project were used the DinoScope in order to sex the flies and then putting 6 female flies and 4 male 

flies in each vial so they could reproduce. After they reproduced we used FlyNap to put them to sleep 

and then used the DinoScope again to see if they had any Genetic Mutations. We would then record any 

mutations that we found in a table/graph and take pictures of the mutated flies. This is important 

because we could find out the truth about Allura Red 40 to see if it causes an increase in genetic 

mutations or any drastic change in behavioral patterns. 

 

The Effects of MTBE on Drosophila Melanogaster 

Lauryn McCray & Olivia Tomlinson - 11th Grade 

 

The purpose of the experiment was to determine the effect of methyl tertiary butyl ether on Drosophila 

Melanogaster.  Concentrations for methyl alcohol, tert-butyl ether, and MTBE were made and 10 flies 

were placed in each vial.  The flies were exposed to the chemicals for a week and after the week DNA 

extraction was done and gel electrophoresis was conducted.  The results of experimentation include a high 

fatality rate with the higher concentrations.  The research hypothesis was supported based on the results 

of the experimentation. In conclusion, MTBE has a negative effect on humans.  This was determined due 

to the high fatality rates of the flies.   

 

The Effects of Triamcinolone on Skin Cancer Cells  

Olivia Tomlinson – 10th grade 

 

The purpose of this project was to determine if triamcinolone could thin cancerous skin cells.  

Triamcinolone is a topical steroid used to treat eczema and psoriasis.  One of the many side effects 

includes the thinning of the skin.  The research hypothesis stated that if triamcinolone were placed on skin 

cancer cells, then the cells would thin.  The procedure involved culturing the cells for one day, incubation 

for 24 hours, and then adding triamcinolone in 4 different concentrations to the cells.  After day 2, the 

cells were removed from the well plate and placed into cuvette tubes.  The spectrophotometer was 

prepared while the cells were being transferred into the cuvette tubes.  The spectrophotometer was set at 

“light transmittance” and 550 wavelengths.  As stated before, there were 4 trials for each concentration 

and the control.  The data was analyzed by transferring the light transmittance numbers into percentages.  

It was found that the medium concentrations were most affected by the triamcinolone, however there was 

one trial from the high concentration that had the highest amount of light transmittance.  Overall, the 

hypothesis was not supported.  If the hypothesis were supported, then this might have provided an 

alternative (and safer method) for treating skin cancer.   
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Which Part of the Hand Gets Cleansed the Least? 

Airen Turley – 10th grade 

  

Germs are in every aspect of our life whether we know it or not. Bacteria is the fastest thing in the world 

to be transferred from person to person.  The purpose of the experiment wanted to find out which art of 

the hand get cleansed the throughout a full day of washing your hands and which products kill the most 

bacteria.  I gathered 4 people (test subjects) to wash their hands, each with a different independent 

variable (hand sanitizer, hand soap, anti-bacterial soap and water).  I swabbed their hand before to 

variable was applied and after to see the effects of the experiment after the swabs were transferred into 

petri dishes to incubate for one day. After the incubation period, I removed the petri dishes from the 

incubator and counted the amount of bacterial colonies. The expected result of the experiment was that 

the soap would have the greatest effect on the bacteria on the hand overall and that the most difficult 

place of the hand to wash was the inner webbing of the hand. From the results of the experiment it was 

found that the fingertips were the part of the hand that reproduced to most amount of bacteria overall and 

that antibacterial soap was the least effective and soap being the most effective. This proved that my 

hypothesis was wrong in believing that the webbing in between the finger was the hardest part of the hand 

to cleanse. 

 

New Age, New Mindset: The Millennial’s Perception of Body Image 

Sydney Turner & Erin Wilson- 11th grade 

 

The purpose of this study was to determine what exactly is the most “ideal” or “attractive” female 

body type according to the millennial generation.  There are three different body types, or 

somatotypes ectomorph, mesomorphs, and endomorph.  Ectomorphs are usually lean with limited 

body fat and little muscle, it is common for ectomorphs to have a hard time gaining weight, some 

would refer to people in the category as underweight. Mesomorphs are solid, athletic, and strong 

people; this group gains and loses weight without effort. Endomorphs have a high amount of body 

fat and are prone to gain weight easily, this somatotype is commonly referred to as obese or 

overweight. The first step of this project was the email teachers at Rockdale Magnet School for 

Science and Technology, Rockdale Country High School, Heritage High School, and Salem High 

School. The next step was to recruit individuals to take the survey. Female images were only used 

because the female body type is more glorified than the male body type in the media. The main 

hypothesis was accepted. The sub hypothesis was rejected became of the limited data. The null 

hypothesis was rejected. That data was proven to be statistically significant with a p value of 8.18E-

84. This research will educate generations (Millennials, Generation X, and Baby Boomers) about 

the evolution of body image and give the correct interpretation of body image to Millennials 

(Turner & Wilson 2016). Research conducted about body image while only focusing on the 

millennial generation is limited. 
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Determining Effective Study Motivation: Grades or Knowledge? 

Sydney Turner- 10th Grade 

 

The purpose of this project is to determine which motivation style, extrinsic or intrinsic, best suits 

the freshman population in high school among each academic program and leads to future success 

without academic dishonesty. The two different motivation styles were represented as grades and 

knowledge. Intrinsic motivation is motivation that from within, this motivation will be represented 

by knowledge in this study. Extrinsic motivation is motivation from outside sources, this 

motivation will be represented by grades in this study. The first step of this project was to email 

all 9th grade teachers and ask them to send links of the two surveys: Academic Dishonesty and 

Motivation to their students. 9th grade students were primarily chosen because its considered 

challenging due to the transition from middle school to high school. The main hypothesis was 

accepted because 82% of students believe most students who cheat are extrinsically motivated. 

The sub hypothesis was rejected because more students were intrinsically motivated. The 

information concerning the academic programs of 9th grade students and his or her motivation for 

schoolwork is important to interpret. Teachers will be enabled to understand their students more; 

students will have the opportunity to be more cognizant of themselves. Errors were encountered 

while endeavoring this study because of the uneven distributions of the number of people in each 

academic program who took each survey. Because of this precedent, the results collected form 

each survey may not be completely accurate, due to the small sample size. 

 

The Effect of St. John’s Wort on the Growth of Skin Cells 

Allison Vandevander – 10th grade 

 

The rationale of this project was to design a more natural remedy for wound healing. This would 

provide a new way for people, who do not use in modern medicine, to clean injuries and reduce 

healing time. The goal of this project was to determine how H. perforatum affects the health of 

skin cells in order to determine if it is helpful in the wound healing process. To do this cells were 

incubated in H. perforatum then the number of cells grown in the medium was counted using a 

hemocytometer. The final outcome of this project determined that this projects data did not 

accurately represent H. perforatum’s effect on the cells. The hypothesis was neither supported 

nor refuted. This suggests that more studies must be done on the effect H. Perforatum has on 

skin cells. 
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How Effective is Cilantro in Removing Lead from Water? 

James Warren – 10th Grade 

 

The purpose of this project is to find a cost effective, organic way to remove heavy metal from 

water. This is to prevent the buildup of heavy metal in the body, which can potentially lead to 

death if too much if built up, which is a problem in India, Haiti, and 3rd world countries. The 

procedure that was used in the project was gathering 16 dog-bowl sized containers and adding 

potting soil along with live cilantro into each container. Then, 3g of lead(II) sulfate was added to 

4 containers, 6g to 4 containers, 9g to 4 containers, and 4 containers were left without lead. The 

cilantro was watered 100ml of water every other day for one week. The water in the containers 

was then collected into test tubes, and 2g of sodium rhodizonate was mixed with 100ml of water 

and a couple drops added to each test tube. This was done to change to color of the water to 

show if lead is in it. The water was no longer a milky purple, indicating a lot of lead, but after a 

week with the cilantro, were a medium to light purple. Based on the data collected, cilantro can 

remove some lead from water, but just not all of it. 

 

  



 
 

98 

The Effect of Different Angles on Basketball Goals 

Sundiata Washington-11th grade 

 

The purpose of this project is to find a way to stop a ball from rolling or bouncing away after 

missed shot attempt for people who have an open area behind the basketball goal. The rationale 

for this project is that while children are playing basketball, they don’t have to chase the basketball 

after a missed shot. The goal for this project is to have a way for children to retrieve the ball without 

running a far distance. One key procedure will be to take 100 shots (400 total). This will be shot 

for the control, the trial of angle 1 (0°), angle 2 (45°), and angle 3 (135°). The project outcome 

resulted in the deigns working to a certain extent. Although they did not work as planned, the 

designs worked in various ways. The engineering goal of reducing the distance the ball rolled or 

bounced away was both a success and a fail. The design was able to catch some of the balls, but 

because not all shots are unpredictable, there were some shots that could not be caught. A real 

world implication that can be drawn from this project is that it allows players who do not have 

access to affordable training practice in their own backyard. 

 

The Effect of Calcium Chloride on Brine Shrimp  

Sundiata Washington - 10th grade 

 

The purpose of this experiment was to measure the turbidity of water after certain levels of Calcium 

Chloride was put into the water. This experiment was to give any evidence of Calcium Chloride’s 

impact on the wildlife where Calcium Chloride is most abundant.  The research hypothesis stated 

that if there is any Calcium Chloride present in the water, then the Brine Shrimp population will 

decrease. The procedure included putting a .05% concentration, .1% concentration, and a .15% 

concentration in different tanks that held the Brine Shrimp. Once that was done, different samples 

of the water were put into cuvettes so that the turbidity of the water could be measured. The 

cuvettes were put into a Spec 20 so that the wavelength and the transmittance could be measured. 

These trials were repeated two times for the control, low concentration, medium concentration, 

and high concentration. The data supports the hypothesis that if more Calcium Chloride is put in 

the Brine Shrimp environment, then the Brine Shrimp population will decrease. The data also 

displayed evidence that the turbidity of the water increased as the levels of Calcium Chloride 

increased. 
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Ryan Whitlock – 10th Grade 

The purpose of this project was to find a more aerodynamic nosecone shape than 

what is usually seen on most rockets. While the vast majority of fuel is spent escaping 

Earth's gravity, a decent amount is still spent of overcoming air resistance. The more 

aerodynamic a nosecone is, the easier it can move through the atmosphere, saving fuel 

and ultimately money. In an attempt to test nosecones, a flat, sphere, and cone shaped 

nosecones were 3D printed using PLA plastic. The custom nosecone was 3D printed as 

well, with each cone weighing the same. Each cone weighed 8.9 grams and had an outer 

diameter of 2.6 cm. To record important information, an altimeter was used while 

launching the nosecones. Due to an error during the second trial, only qualitative data 

could be concluded from experimentation. The conclusion was that, without any doubt, 

flat nosecones are highly ineffective as a nose shape, something rounder is better. 

 

The Effect of SLS, SLES, and Olefin Sulfonate on Human Hair 

Ashley Williams – 10th grade 

 

The purpose of this project was to determine how sulfates found in shampoo can effect human 

hair. More specifically how it effects the porosity of the hair.  Some surfactants found in 

shampoos can be harsh on hair which can cause potential damage to the hair. There is a lot of 

controversy on which types of shampoos people should use in their hair without damaging their 

hair. Sodium Laureth Sulfate, Olefin Sulfonate, and Sodium Lauryl Sulfate are the three main 

surfactants found in all shampoos. My project determined which surfactant can be used and leave 

the hair with minimum porosity also referred to as minimal damage. To do this, three textures of 

hair was washed with SLS, SLES, and Olefin Sulfonate. After each of the hair types were 

washed, individual porosity tests were performed on all the hair. (Three trials on each texture) 

The results were put in a data table and put through an ANOVA test to find variances in the tests. 

The olefin sulfonate caused the lowest porosity levels, and the Sodium Laureth Sulfate had the 

highest porosity levels. In conclusion, the surfactant Olefin Sulfonate causes the least amount of 

damage to porosity levels when used to wash hair.  
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The Evolution of Antibiotic Resistance on Different Growth Media 

Ashlyn Williams - 10th grade 

 

The rationale of this experiment is to test to see if growth media has an effect on the antibiotic 

resistance of vancomycin to the bacteria Staphylococcus epidermidis. The bacteria, S. 

epidermidis is resistant against the antibiotic vancomycin. In the experiment, three different 

growth medias are tested to see if the type of growth media has an effect on the susceptibility of 

vancomycin to S. epidermidis. The growth medias that were tested were Nutrient Agar, Brain 

Heart Infusion Agar, and Eosin Methylene Blue Agar. In the experiment, the agars were made 

then plated onto a petri dish. Once the agar was solid in the petri dish, the bacteria was plated 

onto the agar plate. Once the bacteria was plated onto the agar plate, a vancomycin sensi disc 

was placed in the center of the agar plate. The agar plates were then incubated for 48 hours. After 

48 hours, the plates were taken out of the incubator and the zones of inhibitions were measured. 

The Nutrient Agar and the Brain Heart Infusion Agar had similar measurements for the zone of 

inhibitions. The growth media, Eosin Methylene Blue agar, did not have any growth of bacteria. 

The hypothesis was not supported. The type of growth media seemed to not have any effect on 

the susceptibility of vancomycin to S. epidermidis. 
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Effect of Military Requirements on Physical Fitness Habits 

Idriys Williams – 11th grade 

 

The purpose is to see whether people who have the mindset of joining the military, have changed 

their habits, dealing with the physical side, in order to try and be able to have a chance to meet or 

exceed the test needed to take. The goal of this research is to figure out whether, people who 

know or don’t know the requirements have changed their habits they have, in order to help mold 

themselves to be ready for the military branch they have in mind, if they want to join the 

military. Which was asked in a survey, that was given to the RCHS MCJROTC cadets. The main 

procedure was to put the raw data into Microsoft Excel, to then use the ANOVA test. The 

outcome, was that there have been numerous of being said of changes in habits, chosen from 

New diets to New workouts. There seemed to be a significant amount that say they have tried or 

are trying new things, since they want to join the military, and are well aware of the requirements 

for the preferred branch. The hypothesis that if the physical fitness requirements are rigorous, 

then there will be a change in habits, was supported. As the ANOVA test had a p-value of 

0.000342549, which is less than 0.05 and the F value being larger than one; which supports my 

hypothesis.  

 

  The Effect of Potassium Chloride on Skin Cells 

Idriys Williams – 10th grade 

 

The main purpose of this project is to see whether the effects of different concentration levels of 

potassium chloride on regularly incubated skin cells. With this project the hypothesis was 

describing that if the concentration level of the chemical is high then, the amount of skin cells 

should increase in deaths, as compared to a low concentration that will cause low amounts of 

dead skin cells to occur. The research dealt with the procedure of Incubating the skin cells and 

waiting over a one day time frame. To then have to add the different concentrations to the cells 

and let them sit in the incubator for one more day. Once the time is up, then it will be stained 

with trypan blue and placed in a hemocytometer to see under a microscope. Though there were 4 

trials of each concentration level that was done to make sure the data is good enough. Through 

which the data was analyzed by using anova and determining whether the hypothesis was 

supported or rejected. Which was supported as the high concentration levels had the most 

amount of dead skin cells. 
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The Connection Between Neurological Disorders and Obesity 

Imani Williams – 11th grade  

 

The causes of obesity are currently identified to be sedentary lifestyle, poor dietary nutrition and 

excessive food consumption. However, there are emerging studies that suggest that genetics may play a 

role in the obesity epidemic. Conclusive results on the neurological relationship with obesity would 

enable scientists to develop more effective methods to treat and prevent the onset of obesity.  The 

purpose of this is to look at the correlation of neurological disorders and obesity. They are both serious 

health concerns that affect many people worldwide. Using R program, we will look at a large genomic 

data set of mice that eventually became clinically obese throughout the course of an investigation 

conducted at Jackson Laboratories. The brain weight and hypothalamus will be analyzed to determine if 

there are any significant correlations between proopiomelanocortin (POMC), Agouti related 

neuropeptide (AGRP), and Melanocortin receptors(MCRs) and the development of obesity. The outcome 

of the project showed that there could possibly be a correlation between obesity and neurological 

disorders. The phenotypes and genotypes had a small positive correlation. The main hypothesis was 

supported as there was a correlation between the genotypes and genotypes although it was very small. 

This experiment provides more information about the chromosomes affected by obesity and if obesity is 

a neurological disorder. 

 

The Effect of Zebrafish and Planarian on Stressed Mice Neurons 

Imani Williams – 10th grade  

 

The purpose of this project was to determine the effects of zebrafish and planarian on stressed mice 

neurons. The research hypothesis is that if the zebra fish and stem cells are added than the stressed cells 

will regrow. The procedure involved taking the zebrafish cell and planarian and adding them to the 

neurons. A low concentration, middle concentration, and high concentration will be used for the 3 

different trials. The data will be analyzed over a 7 day, 14 day, and 30 day period. Central tendency will 

be used to test data. T- Test will be used to compare Zebrafish cell growth against planarian, zebrafish 

growth against zebrafish and planarian growth, and planarian growth against zebrafish and planarian 

growth. ANOVA test will then be used to test all the growth of zebrafish, planarian, and zebrafish and 

planarian. The project could provide more information on Alzheimer’s disease. The hypothesis was 

rejected because the mouse neurons didn’t grow.  
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New Age, New Mindset: The Millennials’ Perception of Body Image 

Erin Wilson-11th Grade 

 

The title of this research is “New Age, New Mindset: The Millennials’ Perception of Body 

Image”. The millennial generation contains the largest amount of social media users; as a result, 

many teens in the millennial generation are influenced by the opinions of others on social media. 

All over these social platforms, the female body is pored over. Women with large curves and 

small waists are constantly admired and praised, which sometimes puts women with different 

body types at potential risk for body shaming. The purpose of this research is to find out what the 

“ideal” female body type is to the millennial generation is, and to educate present and future 

generations on the importance of accepting all female body types. The main hypothesis of this 

research was that the millennial generation will find women with curvy body types more 

attractive than women with skinny or muscular bodies. A survey was created with questions 

asking teenagers if social media was a large type of their life, and pictures of women with each 

body type (skinny, muscular, curvy) were presented; teenage participants were then asked if they 

found the body type attractive. The survey was emailed to teachers of RMSST and other 

surrounding high schools to give to their students. The data created from the survey answers 

were then put into ANOVA and analyzed. The data proved to be statistically significant with a p-

value of 8.18E-84, and the main hypothesis was accepted. The teenagers that answered did 

indeed find women with curvy body types the most attractive out of the other women shown; 

however, they also found the women with skinny and muscular bodies somewhat attractive as 

well. The results of this research can be used to promote acceptance of all female body types in 

the future. 

 

The Effect of Personality on Learning Strategies 

Erin Wilson-10th Grade 

 

The title of the project is “The Effect of Personality on Learning Strategies”. In December 2013, male 

magnet students with the Intuitive Feeler personality had the highest chance of failing out of the Rockdale 

Magnet School for Science and Technology. The research is intended to figure out why male magnet 

students with this specific personality did so badly in school and if this problem, if still evident, could be 

remediated. The independent variable is personality type, and the dependent variables are the learning 

strategies. The hypothesis is “Male students with the Intuitive Feeler personality will have the lowest 

grades out of the male students surveyed.” Male students took the Student Personality and Learning 

Strategy Inventory test that asked participants about their personality and learning strategies they like 

best. All results were tabulated and put into ANOVA to determine statistical significance. Male magnet 

students with the Intuitive feeler personality had the highest grades out of all personality types tested. 

Male students as a whole answered that they benefitted the most from individual work and group work 

while working in calm, quiet classrooms with low lights. Male magnet students also seem to learn from 

watching videos, doing labs, and listening to lectures. 
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The Effect of Wing Shape on Lift and Drag Produced 

 

Matthew York - 10th Grade 

 

 

Air travel is the best way to travel long distances in a short time, however, airline tickets are very 

expensive; the primary cost associated with the ticket price is the fuel used to power the aircraft. 

One of the best ways to reduce fuel usage is to reduce drag, most of which comes from the 

wings. Most wing drag comes from induced drag which is produced by a vortex that forms the 

wing when the air on the top and bottom of the wing meet. The purpose of this project is to 

reduce induced drag caused by a wing without losing lift. The design should have a high lift and 

a low drag and be able to produce relatively constant lift in varying conditions. One base airfoil 

design was used for each design, but an air channel will make each design unique. Testing for lift 

and drag was conducted, however the method for testing drag failed and produced no results. An 

ANOVA test was used to test the significance of the effect of the wing design on the lift 

produced, the test showed that there was a statistically significant effect. Design 3 produced the 

most lift but had a high range of values. Design 2 produced the second most lift and had a very 

small range of values, making design 2 the best. This shows that the use of an air channel is 

feasible in wing design and could possibly be implemented on future aircraft designs. 

 

 

The Efficiency of the Use of an Air Channel in an Aircraft Wing 

 

Matthew York – 11th Grade 

 

 

In the previous year of this project the idea of using an air channel to decrease induced drag 

produced by a wing. The results showed that an air channel can increase lift, the best air channel 

location was used in this year of the project. The rationale behind this project was to reduce the 

operating cost of aircraft by reducing fuel usage. The purpose of this project was to determine if 

the use of an air channel within wings is feasible for use on aircraft. The engineering goal was to 

show that the air channel concept is feasible when wing sweep is applied. Six wings were 

designed with sweep angles from 0° to 50° in increments of 10. Lift and drag testing were 

conducted by connecting a wing to a Vernier force sensor in a wind tunnel with the sensor facing 

the wind for drag or facing up for lift and plugging it into a computer running Logger Lite; each 

wing was tested 15 times. The average and standard deviation were taken for each wing in lift 

and drag. The wings performed similarly in average lift and standard deviation. There was no 

logical trend in drag and every wing performed very differently. Two ANOVA tests were 

conducted and showed that changing the sweep angle had a significant effect on lift and drag. 

Overall, the wings performed as expected for wings, and showed that the application of sweep to 

the air channel concept likely produce viable wings. 


