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The Effect of Artificial Sweeteners on Drosophila melanogaster 
 

Jaylah Adams – 10th grade  
This project is The Effect of Artificial Sweeteners on Drosophila melanogaster. Drosophila 
melanogaster is the scientific name for the common household fruit fly. The scientific question is 
how do artificial sweeteners effect Drosophila melanogaster? This project will see whether 
artificial sweeteners cause mutations in Drosophila melanogaster generations. The purpose of this 
project is to see if artificial sweeteners have a negative effect on fruit flies. The rational of this 
project is that if artificial sweeteners have a negative effect on fruit flies then artificial sweeteners 
could have a negative effect on humans. (Time 2014).The hypothesis is that if different types of 
artificial sweeteners are put into the fruit fly food, then the fruit fly off springs will have wing 
mutations. The overall objective is to see if there are any wing mutations on the fruit flies. For the 
procedure, the media was made with each sweetener. For each sweetener there will be three vials 
of five female and five male fruit flies. Let the flies reproduce then count ten flies from each vial 
to collect data. There was a couple of wing mutations in the off spring as expected from hypothesis. 
 

Can GMO’S Cause Organisms in the Gastric System to Mutate? 
 

Imani Allen – 10th grade  
The main purpose of this project is to find out if GMOs can mutate organisms in the digestive 
system. The reason for finding this out is to help humans determine which foods might be 
negatively affecting their health. Specifically, this project will be focusing on the main items 
humans eat; fruits, vegetables, and starchy foods. Therefore, this project used a tomato, an onion 
and a potato, two of each, one a GMO and one organic. This project was done using the Ames test, 
which is making a well in a special agar with the organism in it, then blending the foods and then 
pouring it into the well. Finally, after two days check for growth. With this project, it was found 
that the GMO tomato and both potatoes caused growth, indicating mutations. The other foods did 
not cause any growth, indicating no mutation. This supported the researcher hypothesis. This is 
very significant to the real world because 70 percent of the food in grocery stores are all GMOs, 
so GMOs are eaten basically every day. Although, the problem with this project is that the 
researcher does not truly know if the organisms are GMOs or organic. 

The effect of vitamin b12 and Vitamin E on Planairan 
 

Kendall Andries – 10th Grade  
Schwann cells are cells that acts as a protective covering for your nerves. People who are on the 
Mediterranean diet have a lower chance of getting Alzheimer’s or dementia, two diseases that 
damage your nerves (Harvard Health Publications, 2013). Vitamin E and B12 are two vitamins 
that are found prominently in the Mediterranean diet. The purpose of this project is to see if the 
effect of vitamin B12 and E improve the health of Schwann cells. Because of unfortunate events, 
planarian were used instead of Schwann cells. The predicted outcome is the mixture of vitamin E 
and B12 will improve the health of the planarian. From the data collection, the hypothesis was 
rejected. Vitamin E had the best results. Sources of error are using planarian instead of Schwann 



cells, not having the exact amount of concentrations, and not using the time given to complete the 
project wisely. 
 

Coffee Grounds & Ammonium Nitrate on Spinach Growth and Leaching 
Natalie Arias – 10th Grade 

 With the abundance of the element and macronutrient nitrogen in water bodies, aquatic plants and 
animals cannot thrive; thus, they will have no economical use, such as tourism or fisheries. 
Different forms and quantities of nitrogen can be found in fertilizers, so two common components 
of nitrogen fertilizers (ammonium nitrate and coffee grounds) plus a synthetic fertilizer were tested 
on spinach plants. These fertilizers could subsequently leach down into tanks of water containing 
algae. To create the liquid fertilizers, these components were diluted with water. Before the algae 
was placed into the tanks, they were cultured in a freshwater medium. Because of some tactics 
used to complete this project, the data did not remain significant, nor was it backed up by the 
hypotheses. P values ranged between four and fifty percent above the accepted P value. The study 
proves how certain fertilizer components can allow absorbance of light to pass, such as ultraviolet 
radiation for the algae’s photosynthesis.  
 

The Effects of Different Shin Guards Designs on Force Absorption 
Jose Ayala- 10th grade 

The purpose of this experiment was to observe whether or not the design of a shin guard would 
impact the shin guard’s ability to absorb force. This is important to know because one major sport 
that uses shin guards as a piece of protective equipment is soccer. Since soccer is the number two 
sport where athletes are likely to be injured while playing. This is practically due to soccer athletes’ 
wearing only one piece of protective equipment. So improving the only piece of equipment that 
soccer player use, will theoretically decrease the likelihood of soccer athletes’ receiving injuries. 
Key procedures in this experiment are 3D printing and 3D designing. Along with the calculations 
of forces. The research of improving protective equipment for soccer athletes can help decrease 
the annual rate of injuries of soccer. This is important because making sure that athletes don’t get 
seriously injured will correlate to those athletes living healthy lives and not getting an injury that 
will affect them later in their life.  
 

The Effect of Scirpus and Juncus on E. coli Contamination 
Elina Babkina - 11th Grade 

E. coli has contaminated water all over the United States. This E. coli contamination has caused 
many people to get sick with side effects ranging from minor such as diarrhea to major such as 
hemolytic uremic syndrome. Both Scirpus and Juncus plants can bioremediate E. coli 
contamination. The purpose of the experiment was to determine which plant was most effective at 
removing E. coli from water. To perform this experiment E. coli K-12 was mixed into nine 
containers containing water. After the E. coli sat in the water for a week, the Scirpus and Juncus 
plants were planted into their designated containers. There were two controls. Control 1 was water 



without E. coli K-12 contamination and control 2 was water with E. coli K-12 contamination. After 
the plants were planted, there was a waiting period of 3 weeks for the bioremediation to occur. 
Throughout the experiment, the turbidity test was completed each week for 3 weeks. After three 
weeks, the incubation test was performed. Both tests determine the results of the experiment. The 
outcome of this experiment was that Scirpus was the most effective at phytoremediating the E. coli 
contaminated water. Control 1 had the best results, which was expected, and Juncus and Control 
2 were in the same range for both tests, which proved to be ineffective.  The hypothesis that said 
that Scirpus would be most effective was supported. These results will improve biorememdiating 
E. coli contaminated water all over the world to decrease the occurrences of the illness. 

The Effect of Flonase, Aspirin, and Plaquenil on Kidney Cells 
Tiffany Baptiste – 10th Grade 

The purpose of the project was to determine the effects of three different anti-inflammatory 
medications on kidney cells. The null hypothesis stated that none of the medications would have 
an effect on the kidney cells. The research hypothesis stated that the Plaquenil would have the 
greatest effect on the health of the kidney cells. The procedures involved four trials of each 
independent variable – plain kidney cells (control), kidney cells with Flonase, kidney cells with 
Aspirin, and kidney cells with Plaquenil. On the first day, the cells were plated and incubated in a 
well plate. On the second day, the medications were added. On the third day, the MTT assay was 
added to the cells, and the viability was tested using Image-J. The raw data was analyzed using 
ANOVA. The ANOVA found that none of the medications had any effect on the cells, and the 
research hypothesis was rejected. 

The Effect of Electronic Cigarette Vapor on Drosophila Melanogaster 
 

John Clay Bare – 11th grade  
The research problem being addressed is the mutagenic effects of commercially available vapors 
for use in electronic cigarettes. They are often touted as a method to stop the use of combustible 
cigarettes and improve respiratory health significantly. (Lam, 2014; Trembley 2015) This 
experiment is designed to test if exposure to vapor used in electronic cigarettes will cause 
mutations over generations of Drosophila Melanogaster. The flies were exposed to vapor and eft 
to breed, then mutations were counted. The data came back inconclusive due to laboratory errors. 
 

Iron Dusting vs. Mineralization: Comparing CO2 Removal Techniques 
 

Sarah Beharry & Najifa Hossain – 12th Grade  
The gradual consequences of atmospheric greenhouse gas emissions have led to drastic global 
climate change, as exhibited in lethal heat waves during the summer season in South Asia, 
endangered species extinction due to increasing habitat reduction, and increasing awareness of 
climate-related threats to national securities. Of these influential gases, one of the most prevalent 
is carbon dioxide, which makes up approximately 65% from fossil fuel combustion. As concern 
grows, business and scientific communities have developed industrial methods of removal, two of 
which are iron dusting (fertilization) and air capture technology (from which mineralization via 



thermal decomposition was extracted). Based on background research, it was hypothesized that 
iron fertilization would be the most effective removal technique. To test the comparative 
efficiencies of both techniques, simulated marine and enclosed environments were created to hold 
algae that absorbed atmospheric CO2 as ferrous sulfate was introduced and mixtures of 
decomposed (burned for 40 minutes) copper oxide, activated carbon, and water that captured 
atmospheric CO2 respectively. Each process was conducted three times with increasing chemical 
concentration levels (0.04-4g of FeSO4 and 5-15g of CuO), along with two control trials. Data 
was collected in 24-hour intervals at a setting of one ppm point per 10 seconds, and all eight 
generated plots underwent ANOVA tests (two for both techniques) and a two-tailed T-test for 
statistical analysis. The results of these test ultimately supported the initial claim that both 
methods, on a domestic scale, were functional, but rejected the hypothesis as both methods proved 
to be equally efficient. 
 
 

The Injection of Antibiotics into Chicken Eggs 
Kira Blankenship- 11th Grade  

The purpose of the project was to prove that when companies give their chickens antibiotics it’s 
to effect their body in a way that is beneficial to making money, not to improve health. The goal 
was for the chickens to hatch with abnormalities indicating altered body structure. Eggs were 
injected with antibiotics and then incubated until it was obvious no more chickens were going to 
hatch (about 23 days). Once a week the eggs were candled to track embryonic growth.  Eggs were 
showing good progress and giving sufficient data, until hatch day when 5 out of 28 eggs hatched.  
There was one chick that hatched having a larger rear than the others, supporting the body 
abnormality hypothesis. It could be just like this on commercial farms, high mortality rates, 
producing chickens full of unnecessary antibiotics.   
 

Use of DRD2 Gene Antagonists to Inhibit Cancer Proliferation 
 

Khaylie Boothe-11th 
 
The purpose of this project is to find out whether or not antipsychotic Dopamine Receptor D2 gene 
(DRD2) antagonists can be used as potential medications to suppress or decrease the proliferation 
of cancer cells. The medications chlorprothixene hydrochloride and thioridazine were used as 
previous anti-psychotics for schizophrenic patients. However, they have been found to be 
antagonists of the Dopamine D2 receptor, a gene that when mutated, plays a key role in regulating 
the growth of several cancer cell types.  An MTT assay was used to analyze the health and 
metabolism of the cells. As the concentrations of chlorprothixene and thioridazine increased, the 
health and proliferation of cells decreased. The hypothesis was supported by the experiment 
because as concentrations of DRD2 antagonists increased, the health and proliferation of cells 
decreased. Concentrations of thioridazine and chlorprothixene added to together caused 
exponential growth, which means that they could possibly be contraindicative. The anti-cancer 
effects of the medications chlorprothixene hydrochloride and thioridazine could be administered 
to patients before chemotherapy. If they can decrease or suppress the proliferation of cancer 



tumors, then a lower dosage of chemotherapy can be administered to the patient, leading to a higher 
survival rate. 
 
 

The Effect of Pyridostigmine Bromide and DEET on D. melanogaster  Rebekah Bowers- 11th grade   This project tested pyridostigmine bromide (PB), a medicine used in the Gulf War (GW) to protect soldiers from nerve agents, and DEET, the most common active ingredient in bug spray, on D. melanogaster to see if they cause mutations. The hypothesis was that there would be a significant number of mutations found in D. melanogaster. The null hypothesis was that there would not 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 and DEET combined caused birth defects in children of GW veterans. To test this, three concentrations of PB + DEET, along with a control containing no PB + DEET, were tested on D. melanogaster by mixing the concentrations into their food. Two vials of D. melanogaster were used for each concentration making a total of 8 vials, including the control. All flies died except the ones in the control vial, indicating the chemicals that caused their death. Since the data had no variation, and ANOVA test could not be calculated.  
The Effect of Mass of Trametes versicolor on Lead (II) Nitrate Concentration in Soil 

Gloria Bradley- 10th grade 
Bioremediation is defined as ‘use of biological organisms to solve an environmental problem such 
as contaminated soil or groundwater’ (Cornell University) Lead II nitrate negatively affects most 
of the body systems in organisms, impairs growth and development of children, and causes 
learning, behavior, hearing, and speech problems. (CDC) White rot fungi are known to degrade 
compounds such as PCBs, PAHs, and PCPs. The aim of this study was to determine if White rot 
fungi species Trametes versicolor degrades lead (II) nitrate in soil. 0mg, 20mg, 40mg, and 60mg 
of fungi were put into four 250 ml beakers filled with 100 g of soil. The Spectro-vis was calibrated 
with known concentrations of  6.79E-09 mol/ml, 1.8E-11 mol/ml, 9.8E-09mol/ml and 1.8E-08 
mol/ml. The Spectro- vis then calculated the unknown concentrations of lead (II) nitrate in soil. 
The difference and the change in percentage between Reading 1 and Reading 2 were then 
calculated. The lead nitrate concentration differences ranged from 0.00 to -2.63E-7. The trend in 
the trials were lead (II) nitrate concentrations in soil showed an increase in Reading 2. Analysis of 
ANOVA  showed the trials had a p-value of 0.490.  Since p-value > 0.05 the null hypothesis was 
true and the research hypothesis was false. The data shows there is no statistical relationship 
between mass of fungi and lead (II) nitrate concentration in soil 
Keywords: Bioremediation, Lead (II) Nitrate, Trametes versicolor 
 

Magnetism on Planarian  
Justin Bromell - 10th Grade  



The purpose of the experiment was to find out if planarian regenerated more or less depending on 
the presence or absence of magnets during their regeneration. The rationale for this experiment 
was that when planarian are wounded, their cells proliferate and they distribute calcium among 
their cells. Calcium is known to be a paramagnetic material, meaning that it has a weak magnetic 
field, but can still be influenced by other magnetic fields. The magnets that were used were 
neodymium, which possess a very strong magnetic field. The goal is to use the results from this 
experiment to be able to understand the cells of the planarian better. The science behind the 
planarian can be applied to the medical field and to help better understand the factors which 
influence the regeneration. Some of the key procedures used were the placing of the magnets. 
Another key step was the cut that was administered to the planarian, which was a horizontal cut in 
the middle. The initial length of the planarian was measured before and after the cut and then 
measured one week later. This was done with and without magnets and the results showed a 
0.27(cm) average change in length with the control group and a 0.51 (cm) change in length with 
the magnet group. The hypothesis that the magnets cause a higher rate of regeneration was 
supported by the data results. These results can show magnets to be a proven enhancing factor for 
planarian regeneration.  

The Effect of Beads on Biosand Filters 
Angel Brooks-11th grade, Kyra Chinnery-11th grade 

Eighty percent of the sewage in third world countries is discharged, polluting lakes, rivers, and 
coastal areas. (Do Something Organization, 2015)  Many of the people in these countries spend 
hours a day collecting this polluted water for domestic use. The goal of this project was to create 
an inexpensive biofilter that is more efficient in purifying water than traditional biosand filters, as 
well as to use the least amount of materials possible. The ceramic beads that were on top of the 
highest layer were used to increase the surface area to volume ratio of the Smutzdecke biolayer. 
The turbidity, pH, and bacteria colony count was measured to determine the efficiency of the 
filters. The pH was measured only to determine if there were significant differences, which there 
were not. The turbidity between the two samples decreased for both, but the one with beads had 
a much lower turbidity than both the one without beads and original sample. The colony count is 
similar; the biofilter with beads had 41% less bacteria than the other. With this data and the t-test 
that claimed our data significant, this research can be further developed to be used in needy 
countries. In the future, filters of different scales can be created and tested of the efficiency as 
well. However, all in all this research is revolutionary in providing better biosand filters that are 
easily produced.  

The Effects of Anabaena on Sargassum Growth 
 

Aryanna Brown and Adaysha Gilbert- 11th grade  
The purpose of this project is to better help coral reef environments by decreasing the macroalgaes 
that are harming it. To test this experiment, a macrolgae was put in a basin environment with coral 
shells and a cyanobacterium. The macroalgae used in the experiment was Sargassum and the 
cyanobacteria used was Anabaena. The goal of the project was for Anabaena to decrease the 
growth of the Sargassum, over a one-week time span, to determine if coral health could potentially 
improve. Before and after the one-week time span, overview pictures of the basin environments 



were taken and the images were analyzed using ImageJ. ImageJ measured the surface area of the 
Sargassum in the environments, in order to determine if there was a change in growth. The nitrogen 
and pH test were also taken in each of the 15 basin environments. To certify the data recorded was 
significant an ANOVA test was done. The results of the test showed the main hypothesis was 
supported; If Sargassum was introduced to an environment with Anabaena then the growth of the 
Sargassum would decrease. Although the main hypothesis was supported, the sub-hypothesis was 
partially supported; If Anabaena decreased the Sargassum growth then, the nitrogen and pH levels 
would be reduced. Only the pH level data was significant, while the nitrogen level data was not, 
therefore only part of the sub-hypothesis was supported. With our main hypothesis supported, this 
could mean there is an environmentally sound way of decreasing macroalgae growth, to improve 
coral health. The Effect of Indigenous Vegetation on the Filtration of Water  LeAndra Spears and Grant Brown – 11th grade   The purpose of this project was to find a new cost efficient way to produce clean water for developing countries. The research hypothesis was The Vipers Bowstring Hemp would be the most effective at filtering water. This project was not conducted for Americans, while was constructed for third world countries. Countries in which resources are hard to come by such as India, Africa and China do not have access to clean water, because they lack the necessary funds to filter water. By using vegetation native to these places, makes it easy for people to gather the necessary materials needed to filter their water. The plants that were used in this experiment are indigenous to India, China, and Africa, and those plants are Lemon Line Nandina, Vipers Bowstring Hemp, and the common pansy. Three trials were tested, which three buckets were filled with each plant. The data was analyzed using ANOVA, it was found our hypothesis was accepted, but the data was insignificant.   

The Effect of Annona muricata on MEF and Kidney Cell Viability 
 

Sarah Burkey- 10th Grade  
This project tests the effect of Annona muricata on MEF and Kidney Cell Viability. Annona 
muricata, more commonly known as “Soursop” is a tropical fruit that grows around Central and 
South America. This fruit is known for its different health benefits within various diseases. (Coria, 
2016) The purpose of this experiment is to determine which part of the Annona muricata fruit kills 
the most unhealthy cells and promotes the growth of the healthy ones. In this project, four solutions 
were made from different parts of the fruit and tested on two cell types. The juice, leaves, seeds, 
and a mixture of all three were tested on each cell group. The first type was Mouse Embryonic 
Fibroblasts, the main source of energy for cancerous tumors. The solutions were also tested on 
Healthy Kidney Cells. The hypothesis was that the mixture of all three parts of the fruit would kill 
the most MEF cells and grow the most Kidney cells. After the cells and treatments were plated in 
a 24-cell well plate, an MTT Assay was conducted. An MTT Assay is a colorimetric assay that 
causes the wells to turn a different shade of purple depending on how viable the cells are. Through 
the MTT Assay and a quantitative cell counter, it was found that the first part of the hypothesis 
was proven incorrectly, and the second part was proven correct. The MEF cells were the least 
viable when no treatment was used. Through further research, it was found that this occurred 
because the cells were not surrounded by tissue and blood cells. The Annona muricata strengthens 
the blood cells so they can kill the cancerous cells. Because there were no blood cells for the fruit 



to strengthen to kill the cells, the viability grew. For the Kidney Cells, the hypothesis was proven 
correct and the mixture of the fruit did provide the most viable cells. 

The Effect of Turmeric on Mouse Fibroblast Cells 
Jasmine Chackalayil- 11th Grade 

This project was made to see if there are any better alternatives to present cancer treatments, 
particularly chemotherapy. One alternative to chemotherapy that is used in other countries for 
various reasons is herbal treatments, such as turmeric. In this project turmeric and Paclitaxel, a 
chemotherapy drug commonly used to treat breast cancer, were compared to see how they affected 
Mouse Fibroblast Proliferation, since Breast Cancer Cells were not available and fibroblasts are 
involved in many stages of cancer progression. A treatment of Turmeric, Paclitaxel, a mixture of 
both and a Control were tested. An MTT Assay was used to see how the different treatments 
affected the proliferation of the Mouse Fibroblasts. The quantitative and qualitative results overall 
showed that the Turmeric was healthier for the cells than the Paclitaxel was. When an ANOVA 
test was done, it showed that the data was not significant. 
 
 

The Effect of Electrospun Coatings on Carbon Steel Corrosion 
 

Dan Chau – 10th grade  
The purpose of this project is to determine the effect of electrospun coatings on the corrosion of 
carbon steel, commonly used as an engineering metal across all industries in the US. The research 
hypothesis stated that if electrospun coatings were effective at preventing carbon steel corrosion, 
then the treatment carbon steel would have less mass gain than the control. The procedures includes 
coating 2 groups of carbon steel bars with an approximate 30% polymer 66 solution using an 
electrospinner. After that, they were put into an incubator at 110 degrees Fahrenheit for 6 days 
with occasional misting using a spray bottle. A 35ppm salt solution was used in the spray bottle. 
The initial mass of the bars was taken prior. The bars were than massed and compared to the initial 
mass to calculate the mean mass gain of the groups. A T test was conducted. The hypothesis can 
be considered accepted. The treatment group had less mass gain than the control group. However, 
it is questionable because the treatment group had a loss in mass. 

The Effect of Cargo Ships on its Ability to Endure Impact 
 

Jorge Chavez-10th Grade  
There are thousands of oil spills that occur yearly. I plan to create 3 different boat hullls. I will use 
fusion 360 to design three different boat hulls. The purpose of the boat hulls will allow to use 3 
different experiments. One boat hull was the multi-hull boat. Another hull was the Deep V hull. 
The final was round boat hull. The different boat hulls were each tested 3 times. The boat hulls 
were tested at 3 different angles. One at 30 degrees, 45 degreees, and 90 degrees. This showed 
how much force was ednured at an angle. In the end the multi-hull boat endured the most impact. 
The round boat hull endured the least impact. A vernier sensor was used to measure the amount of 
force in Newtons's. Overall this project was a success. The purpose of the boat hulls was to 
substitute the boat hulls for the regular boat hulls. On day 1, you will design three sketches on your 



notebook and then design them on AutoCAD. On day 2, you will 3D print the boats using a 3D 
printer. On day 3, you will put the boats in a tank that is full of water. The Vernier sensor will be 
put on to the boat hull. A pendulum motion will be used and a rock will be released onto the boat 
hull On day 4, you will gather you’re results to be able to present them to the audience.The research 
data proved that the multi hull boat was able to endure the most impact. The boat hull that endured 
the least impact was the round boat hull. The Deep V boat hull was able to endure impact but not 
a lot. It was very predictable that the multi hull boat was going to endure the most impact. The 
experiment was broken up into three parts. Each of those parts included testing the three different 
parts at three different angles. One angle was 30 degrees. Another angle was at 45 degrees. In 
addition, the final angle was at 90 degrees. The multi-hull boat was able to withstand the most 
impact at 90 degrees. It endured the least impact at 30 degrees. The null hypothesis was supported 
by the date because the data showed that the Multi-Hull Boat was able to endure the most impact. 
 

The Effect of Minerals on Carbon Dioxide Presence in the Atmosphere 
Nailah Clarington -11th grade  

The purpose of this project is to see whether minerals found in manganese nodules can be used to 
filter CO2 out of atmosphere. The research hypothesis stated that if these minerals were used, 
magnesium and zinc, then the level of CO2 in the air would decrease. The procedure involved 
attaching a CO2 tank to a pyrex gas washing chamber with the added mineral at the bottom. Once 
the correct amount of mineral is in the chamber, 2000ppm of CO2 was pumped through the 
chamber for 30 minutes. This was repeated for each mineral used in the experiment. Three trials 
were completed for each dependent variable in the experiment. Once the trials were completed the 
data was recorded and put into tables and graphs for further analysis. To analyze this data a T-Test 
was performed. It was found that the hypothesis was accepted by all three dependent variables, 
zinc, magnesium, and zinc/magnesium. The hypothesis was proven the most by the trial with the 
zinc  and magnesium mixture. 

The Effects of a Shear-Thinning Polymer on Gear Function 
 

Tony Cofield Jr. - 10th Grade  
The purpose of this this study was to test if the additive of a shear-thinning polymer (xanthan 
gum) to common lubricants will increase the displacement of  “gunk” from gears increasing 
speed afterward. The experiment included a simple array of 3-D printed gears that were spun by 
small toy motors. The test lubricants with and without the polymer additive were added to the 
gears to which the speed of the gears were recorded. After the speed was recorded fine sand dust 
is added to the gears. The mass of the “gunk” displaced from the gears is recorded.  After “gunk 
is collected speed is measured one more time. From the data collected, it can be determined the 
polymer additive slows the speed of the gears and does not increase the output of “gunk’ making 
it not effective for increasing optimal gear function.  
 

The effects of Oxidative Therapy for Antibacterial use. 
 

Shawn Cothran – 11th grade  



Oxidative Therapy was a method used in the 1800's to early 1900's before the discovery of 
antibiotics in 1928. Now that antibiotics are being more consistently used, bacteria have a chance 
of becoming immune to antibiotics. So, people have seen oxidative therapy as a viable alternative, 
and many people claim that oxidative therapy is a very capable therapy. Oxidative Therapy is 
practiced using a strong oxidizer, generally hydrogen peroxide as it is easy to put in solution, the 
oxidative solution is usually added into an extracted pint of blood and reinjected into the blood 
stream or slowly injected directly into the blood streams. This process is repeated with 2 to 3-
month breaks in-between. People in support of the therapy claim it can cure infections, aids, and 
even cancer. If these claims are true then antibiotics could be substituted and there could be a new 
form of conventional cancer treatment, but there is no significant evidence to support these claims. 
So, the purpose of the project is to test the viability of Oxidative Therapy with varying 
concentrations of Hydrogen Peroxide in high to low concentrations of .05 M, .5 M, and 1.5 M 
comparing these treatments to Ampicillin on Animal cells, E coli. and worms. The Research 
hypothesis is, if oxidative therapy is used in a moderate concentration of .5 M the hydrogen 
peroxide will be affective at killing E coli k12 while retaining the health of the cells. The 
effectiveness of the hydrogen peroxide at killing E coli k12 will not be as effective as the 
Ampicillin. 

How Does Validation From Social Media Affect Self-Esteem? 
 Valeria Covarrubias - 10th grade 

 As technology evolves, humans try to evolve right along with it. New technology brings new social 
media platforms and increasing numbers of users. On a daily basis, more users join different types 
of social media platforms. As people try to stay caught up with the newest social media apps, 
people tend to pay less attention to the real world surrounding them and more to the web space 
they are in. However, this overexposure to social media affects the human in many different ways. 
For example, self-esteem became impacted by the constant daily use of social media. This 
study was performed to be able to determine if there is a positive or negative correlation between 
the daily exposure to social media and decreased or increased self-esteems. To carry out this study, 
a survey was created and distributed among a group of high school students: ages ranging from 14 
to 18. The results showed that there was a positive correlation with increased social media use and 
a low self-esteem. Data showed 73% of those who took the survey cared about the popularity of 
their social media accounts. This additionally helped further support the hypothesis: social media 
influences self-esteem in negative ways when the user receives unfavorable responses from other 
users of the social platform. This study could help to determine why social media has such an 
impact on one’s self-esteem and could help app creators on spending more time with deciding 
what type of features to design within new social media platforms.   

Constructing Drones for Search and Rescue in Structural Fires 
 

Jaxon Cowles – 11th   
The number of deaths caused by structural fires is surreal. Almost three thousand annually in the 
United States alone.  In order to lower this number a drone was designed to withstand the extreme 
environment of structural fires and be able to assist in rescue missions. The drone was designed 
with four motors, one in each corner. It is made of a carbon fiber frame to maintain a lightweight 



body, but not melting in the extreme heat. The electronic components were coated in fire resistant 
insolation foam to prevent from overheating. In order to test the finished drone, several different 
test were conducted in order to test the drones maneuverability, navigation, and performance in 
extreme environments. The drone was able to pass all test, excluding the ability to maintain a cool 
enough compartment to house the electronics. This one fault is enough to prevent the drone from 
being able to perform in the field.  
 

How do Different Structures Help Lessen the Effects of an Oncoming Tsunami? 
Caleb Crenchaw – 10th grade 

The purpose of this project originally was to conduct an experiment determining which of the three 
structures built would be most effective against a simulated tsunami, which ultimately can be built 
for a real-life scenario. The motivation behind this project is the large amount of countries hit by 
tsunamis. A lot of the countries that are hit have been using a tall structure called a seawall, to 
theoretically stop the wave in its tracks and protect the country from rebuilding costs and such. 
This approach ultimately does not work. Many seawalls are tall, flat walls that stand in front of a 
coast. This research is to ultimately help people who have this idea, by actually giving them a 
proper design. The problem was tested using a constructed prototype which can be changed from 
a straight 180 degrees control model to a convex and concave type structure. The data collected 
was not the originally intended data, but it can be used to make other conclusions which can still 
be useful in the real world. Instead of determining the vibration frequency in hertz, there were 
recordings of the change in air pressure. This is useful because the change in air pressure can affect 
human health during a tsunami, or any type of change in weather. The results that were obtained 
consist of the convex having the most consistent air pressure meaning it is the safest, and therefore 
the most useful.  

 
 
 

Fabrication of Biopolymer Composites Derived from Waste 
Jennifer Cruz- 11th grade 

This research project, titled “Fabrication of Biopolymer Composites Derived from Waste”, was 
designed to create a plastic that served as an alternate to PET plastics. In the past decade, there has 
been a tremendous increase in the demand for global commercial production and consumption of 
these one-time use plastics. The largest increase in demand comes from developing nations whom 
have not developed waste disposal systems. The consistent deposition of these synthetic polymers 
has risen concerns for ecological and economic issues. The recalcitrance of these polymers to 
degradation have called for further research into methods that can replace the toxic plastics. The 
main objective of this study was to produce a starch infused non-toxic plastic that was durable and 
degraded at a rapid pace.  In part 1, the bioplastic was made using corn starch, limonene, and 
pinene (Plastic A). Petroleum plastics and commercial bioplastics were utilized as a control.  In 
part 2, the plastics were weighed every other day on a scale in grams. In part 3, physical tests were 



conducted to determine the quality of each bioplastic. These tests included:  elongation testing, 
folding endurance, and elasticity. Plastic A degraded the fastest according to the standard deviation 
that was conducted. Overall, it also showed to have the best physical properties. The goal was met 
and now there is an alternative plastic made to replace the PET plastics for their one time use 
application. 

The effect of energy supplements on Daphnia magna 
Auburn Culver – 10th grade 

The research problem is that people overuse energy supplements, which can result in them 
developing health problems. It may even lead to addiction depending on what ingredients the drink 
may have. The basic design of the study is to take the main “energy” ingredient, and then apply 
the ingredients to an organism. In this case, the organism is daphnia magna.  The energy 
supplements used were guarana, taurine, and caffeine. After the solutions were made and applied 
to the organism, they were left alone for a 24-hour time period.  After the 24 hours, the daphnia 
magna that survived had their heartbeat per minute recorded by looking through a light 
microscope.  The results of the experiment had major patterns between each supplement. The first 
trial failed however, so more trials were conducted with an adjusted supplement solution. The 
second trial resulted in a more successful data output. The third trial had similar results to the 
second trial. 

The Effect of Different Filtration Systems on Atrazine in Water 
 

Khalil Davis – 11th Grade  
In this project, it was seen if homemade filters could be used to filter atrazine out of water. 
Atrazine is one of the most commonly used pesticides in the United States. It was found over the 
EPA legal limit in many different water systems across the United States. It can easily run off 
into water systems. When it goes into the water systems, it can affect the animals living in the 
water. It was seen from other research that it being in water could cause mutation to different 
animals that are living in the water. Three-different filter were made in this project. One of the 
filters were made with rice husk, a second filter was made with cornhusk, and a third filter was 
made with Activated Carbon. The hypothesis was that activated carbon based filter would be the 
best filter return the pH of the water to a normal level. In the second test where there was a test 
conducted with a pesticide test strip it was hypothesized that activated carbon filter would be the 
only filter to return a negative test for the pesticide. My hypothesis was denied from the results 
of the test.  

Does Personality Type Affect School/Career Choice? 
  

Handglin Dawkins – 10th Grade 
  

Personality is the core basis of our lives. The official definition states that it is the combination of 
characteristics or qualities that form an individual’s distinctive character. We all live in a certain way 
based on our personality. This is especially prevalent in students, specifically high school students. This 



is the point in their lives where their hormones have a great influence in what they do—with examples 
such as oxytocin and leptin being one of the many that directly influence behavior. (Nelson, Noba). 
There are sixteen different personalities and every person is correlated to one, as found out by 
researcher Carl Jung. (Baer, 2014) These personalities fall into two categories: introverted and 
extroverted. The project commences after the teachers of each grade are emailed to put the 
16Perosnalities test as well as a pre-made survey that accesses STEM career choices on itsLearning for 
their students to take. A week afterwards data collection and analysis begins. The purpose of this 
project is to access the different personalities of different grades in order to see its correlation with 
STEM related career choices. The rationale is that people will be able to narrow down a person’s aspired 
career choice based on their personality. My hypothesis states that if the participants’ answer to the 
survey questions are answered, then there will be a trend in certain questions based on grade. 
 

The Effect of Currents on Boat Hulls 
 

Neil Desai - 10th Grade  
Did you know that “every year, on average, more than two dozen large ships sink, or otherwise 
go missing, taking their crews along with them.” The main objective of this project is to make 
the boats safe and stable so people don’t have the fear of a boat tipping over. So in this project 
there will be many different types of hulls created in order to see which one will perform the best 
out of the other three. This project came to mind due to how that boat should be structured so the 
design of the different hulls can help the overall performance of the boats and also this came to 
mind because of the interest to help others with this kind of problem being addressed. This 
project is important to people because of how many boats sink every year due to problems within 
the boat and other issues dealing with the structure of the boats hull and sterns. Another problem 
with boats is that some boats can tip over in a harsh current. My study will show how the 
different hull designs will affect the performance of the boats by the different types of currents 
that will be produced. Data will collected by seeing the drag of the boats this can used to 
determine which boat will perform the best. Some problems that may be encountered are the 
designing process of the hulls in Fusion because I need to know the right dimensions of the hulls 
in order for them to perform correctly as pleased. Another problem might be to how I need to put 
the water pump inside the tub of. Also I need to find the right water pump so when I do place it 
in the water it doesn’t shock me or destroy the water pump at all. The data that was collected 
verified that the Deep V hull did the best while the Round-Bottom Hull did the best. This 
concluded that the Deep V hullis the best one to use in real life scenrios. 

The Use of Microcontrollers on Braille E-Books 
Christian Downer – 11th grade 

The purpose of this project is to create a braille e-book with the ability to convey multiple 
characters at one time, as well as, create a method for raising and lowering the braille pins. The 
code for the project was created by using the WiringPi library in the Python IDE on the Raspberry 
Pi. First, each of the cells that could be used were defined in the code by the GPIO pins which the 
Then, the program asked the user to enter a phrase. After, the code would sort each of the letters 
of the phrase, which was input by the user, into each of the braille cells in order of the phrase that 



the user input. Each letter would light the specified lights or pins according to the letter. The pins 
were raised and lowered with the use of  mini servomotors, which held two positions of up or 
down, used for raising and lowering the braille pins.  The program that was created worked with 
little to no bugs.  However, the hardware side of the e-book did not receive enough power to work 
consistently. The lack of power could be helped by adding multiple power sources, as well as 
connecting jumping less connects from the same start point to a different end point. 

Positive Perceptions of Natural Hair Based on Society  Fatima Drammeh – 10th grade  Natural hair can be defined in various statements. For African Americans and for the sense of this research, it can simply be defined as the original texture or style of African Americans hair. Natural hair ranges from kinky, coily, wavy, and curly. It is untreated/unrelaxed, and can be styled in various ways such as twists, dreadlocks or wash and go's. Relaxed hair is the perming or treating of natural hair to receive straight textured hair even when natural hair is being wet. Natural hair discrimination and bias has been reported in the workplace by many African American women for years. The reports range from being called out of their name due to their hairstyle to being told to perm their "nappy hair." For this project, participants were given a survey and asked to relate specific words to specific hairstyles. The purpose was to see how society itself perceives natural hair, outside of the workplace. Participants did not know, but the hairstyles were of natural and relaxed hair. The words pertained to four categories of one’s lifestyle: economic class, education, profession, and personality. It was hypothesized that natural hair styles would associate more with positive words, higher levels of education and economic class. After distributing and advertising the survey for 8 weeks, data was collected and analyzed. The results showed that relaxed hair styles were chosen to relate more to higher economic class, higher levels of education, and higher paying jobs. These results give light to the fact that there is still natural hair bias in today's society.   Optimization of Water Through Microporous Design Structures 
By Zora Duncan & Ana Tapia – 11th Grade 

The purpose of this experiment is to create a filter out of molding clay, which is a microporous 
material, to increase the quantity and improving the quality of water in storm water retention 
ponds. To begin, the different plates for each trial were then made. First the clay plate was molded 
so that it dried and was then fired in the kiln. While the clay plate was placed in the kiln, the 1-
gallon buckets arrived and a drill was used to drill holes into the bottom of the 1-gallon buckets. 
The cardboard plate was then cut out. Once the clay plate was finished, the two plates were placed 
in their respective buckets. The water was then poured on top of that and allowed to sit and filter 
through for 2 days. The results show that for the control in which there was no filter, there were 
no nitrite levels initially or finally, nitrate levels decreased, ammonia levels increased, and the pH 
increased significantly as well. For Trial 1, the clay filter, nitrite levels rose, nitrate levels 
decreased significantly, there was no ammonia initially or finally, and the pH increased. For the 
final, cardboard trial, levels of pretty much everything is high, including the pH, nitrate, though 
ammonia levels were low. Our engineering goal of creating a filter out of the microporous material 
of clay was successful. 

Don’t Cry Over Spilled Oil 
Matthew Fachisthers – 10th grade 



This purpose of this experiment is to see if there is a way to bioremediate soil using plants to 
remove anthracene to allow crops to grow in the once contaminated soil. This when done 
successfully will be able to provide a viable method to help cure contaminated cropland. The 
specific aim is for the plants to remove the anthracene from the soil using phytoextraction. In this 
project, the plants were planted in soil that was contaminated with anthracene allowing its 
germination period to occur. A pH test was taken initially, during, and after the anthracene was 
present. Afterward, the root system was removed and Wisconsin fast plants were planted to see if 
the soil quality had the nutrients to support plant life.  The outcome was that the Sunflowers most 
effectively removed the greatest amount of anthracene, while both the Mustard grass and Indian 
seed did successfully remove some anthracene, it was not as much as the Sunflower did. The 
hypothesis was not supported because the Sunflower was the most effective in the removal of 
anthracene, rather than the Mustard grass and Indian seed. 

 
The Protective Effects of Ascorbic Acid against Oxidative Stress 

Isabella Gaona - 11th grade 
Chemotherapy, a main treatment to breast cancer, targets rapidly growing cells, which is a key 
characteristic in cancerous cells. However, normal cells are damaged as well causing side effects 
such as nausea and hair loss. Chemotherapy has been shown to induce oxidative stress on the cells 
slowing cell cycle progression and causing cell cycle arrest. This interferes with the 
chemotherapeutic drug’s ability to kill cancerous cells. Antioxidants can counteract the effects of 
oxidative stress increasing the effectiveness of chemotherapy. Last year, ascorbic acid, an 
antioxidant, was added in varying concentrations to cancerous breast cells and normal breast cells. 
The result was very healthy cells as indicated by the MTT Assay and ImageJ results. Therefore, it 
was hypothesized that if ascorbic acid is added to the cells affected by chemotherapy and oxidative 
stress, then the health of the cells will be maintained. To test this the cells were first plated. Trypsin, 
media, and PBS were used to transfer the cells from the flask into the conical tube, which was 
further pelleted and added into the cell wells. Next, the combination treatments of ascorbic acid, 
H2O2, and paclitaxel were added to the cells before an MTT Assay was performed. The results 
showed that when ascorbic acid was added to cells effected by oxidative stress and chemotherapy, 
the health of the cells were noticeably higher than cells without ascorbic acid. This shows that 
ascorbic acid can be added to chemotherapy treatments to maintain the health of the normal cells.  
 
  

The Effect of Iron Fertilization on Wisconsin Fast Plant Growth 
 

Fabiola Garcia – 11th grade 
In developing countries, 29 percent of the population is malnourished (food aid, n.d.). Hunger 
and malnutrition are common due to contaminated soil. In order to reduce the famine and 
mortality rates, a new chemical should be found that helps grow crops. The purpose was to 
determine if iron fertilization is beneficial to the growth of Wisconsin fast plants, even in lead 



contaminated compost. The goal was to determine if iron fertilization could be a possible method 
to grow plants. As for the procedure, 4 plant flats were collected and labeled as a control or one 
of the concentrations. The compost was added, lead was added to certain columns, ferrous 
sulfate was added, and then the seeds were placed into the compost. The plant flats were 
transferred under a light with a container of water for 6 weeks. As a result, the lowest average 
height occurred in the plants with 0.25g of ferrous sulfate without lead while the highest average 
height occurred in the plants with 0.5g of ferrous sulfate and lead. The null hypothesis was that if 
iron fertilization is applied to Wisconsin fast plants then no effects would result on the plants. 
The null hypothesis was rejected due to the p-value being 2.07 * 10-10. The hypothesis, which 
was if 1g of ferrous sulfate is applied to the compost without lead contamination then the highest 
growth of Wisconsin fast plants will occur, was rejected as well.  

The Effect of Aerosolized 1,4 Dioxane on Fibroblast Cells and Daphnia magna 
Cionne Gates- 11th grade 

With a ubiquitous activity like cleaning, the implementation of chemical aerosols may possibly 
have a negative effect on our respiratory system. Identically, the purpose of this research study is 
to evaluate the health effect the aerosolized petrochemical 1,4 dioxane poses with fibroblast cells 
along with Daphnia magna (aquatic organisms). Beneficially, it provides more health awareness 
for people about environmental pollutants in the atmosphere originating from cleaning products. 
Since 1,4 Dioxane is detrimental at certain concentrations, 1:10 serial dilutions of Dioxane mixed 
with water were calculated. After that, Fibroblast cells were cultured inside a regulated CO2 
incubator. Next, Pyrex glass containers were filled with Spring Water and crushed food pellets for 
the aquarium setups. Following that, respective concentrations of the diluted Dioxane was sprayed 
onto contraptions for designated containers. Finally, approximately 100 microliters of MTT Assay 
was inserted to the cell well plates to indicate the metabolic health levels visually whereas 
observations for the Daphnia magna was recorded in the log book. From the use of ImageJ, pixel 
saturation for the cells were measured then displayed in quantitative graphs as average intensity 
values for designated concentrations. Qualitatively, the control maintained a purple color to 
indicate a regular metabolic health, but the low and high concentrations were pinkish-orange to 
acknowledge the unhealthy rate of metabolism. The first research hypothesis was supported by the 
results of the experiment in terms of fibroblast cells. From this research experiment, 1,4 Dioxane 
has been proved to have detrimental effects on internal cells along with aquatic life globally. 

Biodegradation of Ocean Plastic 
 

Ashanah Gayden – 10th grade 
 This project fits under Environmental Engineering. It is a well-known fact that there is plastic 

debris scattered across the ocean. One example of this is the Great Pacific Garbage Patch. 
According to National Geographic’s “About 80% of the debris in the Great Pacific Garbage Patch 
comes from land-based activities in North America and Asia” (Society, N. G. (2012, October 09). 
Great Pacific Garbage Patch. Retrieved December 12, 2017, from 
https://www.nationalgeographic.org/encyclopedia/great-pacific-garbage-patch/). Marine 
organisms consume the plastic, which ends up resulting in their death. The purpose of this 
experiment is to degrade plastic using genetically altered plastic. The hypothesis for this 



experiment is if Escherichia coli is genetically altered using Lipase enzymes and placed in an 
aquatic environment that contains polyethylene terephthalate plastic, then after 4 weeks the 
polyethylene terephthalate will be degraded by the genetically modified E.coli. To accomplish this 
Escherichia Coli was genetically modified using the Lipase enzyme and a swab was used to place 
the bacteria on 1.0g of plastic. The plastic was then placed into a beaker containing salt water for 
four weeks. After the four weeks passed, the final mass of the plastic was recorded. Two other 
variables were tested using E.coli and just water. The analyzed data showed that the genetically 
altered E.coli on average broke down .018g of plastic, while all other variables on average did not 
have an effect on the degradation of plastic. The data resulted in the conclusion that the genetically 
modified E.coli can break down plastic, while the E.coli and control variable cannot break down 
plastic. 

The Effect of Lithocholic Acid on Free Radicals in MEF Cells 
Aaron Geanas-11th grade 

The rationale for this project was to increase cell health by minimizing the oxidative damage a cell 
takes. This was tested through the application of Lithocholic Acid. Lithocholic acid is a tertiary 
bile acid produced in the kidney. Lithocholic Acid was chosen because it was recently proven in 
another study that it could reduce oxidative damage in yeast cells. This project is testing if the 
same could still be held true in mammalian cells. The mammalian cells that were tested were 
mouse embryonic cells and kidney cells. Mouse embryonic cells represented a general cellular 
response for all specialized cells in the body. And the kidney cells represented Lithocholic acid’s 
effect on its natural environment. Hydrogen peroxide acted as the controlled oxidative stress 
inducer in the lab. Data from experimentation was gathered through an MTT Assay. This assay 
determines cell health based on color intensity in well plate. 
The results from experimentation proved that Lithocholic acid was a reliable solution for 
decreasing oxidative damage a cell takes. This was proven because in both well plates the low 
treatment wells were healthier than the control. Although this was only proven true to an extent, 
because in both well plates the high treatment wells were less healthy than the control. This means 
that in an environment with a regulated amount of Lithocholic acid mammalian cells thrive better 
than normal. However, if the Lithocholic Acid is unregulated in the environment the cells will start 
to be hindered and suffer from over exposure. 

The Effect of Organic Bio Char on Turbidity and Reusability 
Renee George – 10th Grade 

This project is testing the Effect of Organic Bio Char on Turbidity and Reusability. The purpose 
of this work is to improve water quality in areas where modern filtration devices are not present. 
The specific aim of this project is to determine which organic material is best in the absorption of 
particulate matter in water. It is hypothesized the rice hull will absorb the most particulates. Key 
procedures used includes the soil pit method for making bio char, water filtration, and SpectroVis 
analysis. The outcome was the cornhusk bio char had the best absorption properties. The water 
filtered out clear of contaminants from the naked eye. The cornhusk also had the lowest light 
absorbance rate, meaning more of the particulates were filtered out. This meant that neither the 
hypothesis nor null hypothesis was supported. The implications from this study could result in 
lower rates of water borne illnesses in developing nations. 



 
The Effect of Bio-remediating Salvinias on Oil Spill Ecosystems 

 
Brandon Gignilliat – 10th Grade  

Due to the extensive transport of oil that occurs throughout the entire world, millions of gallons of 
oil have been accidently spilled into various aquatic ecosystems. Due to there being no official 
method used by the EPA, they have attempted various methods to try and clean up the spill, but 
many of the methods have not been effective and have failed to clean up majority of the oil. A 
possible solution in the bioremediation field is the salvinia family of plants which had been 
recently researched by a group of researchers who discovered that they contained properties to 
collect oil without collecting any water along with it. Three types of salvinia plants in three 
different types of water were tested to see if they could successfully absorb the oil. To test this 1 
mL of Pennsylvania crude oil was added to marsh, salt and fresh water. Salvinia Spangles, Minima, 
and Cucullata then were applied to the water to absorb the oil. After this was done two types of 
tests were then conducted, the first was adding hexane which made sure the two substances were 
completely separated, and the second set of tests was looking at absorbance values. From the data 
that was collected my hypothesis was supported and all three of the plants were able to not only 
collect the oil but also decreases that absorbance values. This signified that not only were the plants 
absorbing majority of the oil while also absorbing it on a particulate level.  
 
 

The Effect of Fracking Chemicals On Brine And Ghost Shrimp 
Sarah Goldgar – 10th Grade 

The purpose of this project was to determine the effects of four different fracking chemicals at 
various concentration levels on brine and ghost shrimp, using the results to determine how aquatic 
ecosystems and nearby humans may be affected as a result of fracking. The main hypothesis stated 
that if both brine and ghost shrimp were exposed to the fracking chemicals, they would have a 
lower survival rate than those that weren’t exposed to the fracking chemicals. My sub hypothesis 
states that if both brine and ghost shrimp were exposed to Toluene, they would have a lower 
survival rate than those that were exposed to the other fracking chemicals. The procedure involved 
growing 150 brine shrimp and distributing them between 15 beakers. Then, the brine shrimp were 
tested on using 3 concentration levels for the 4 fracking chemicals.  Next, the number dead was 
recorded and 20 ghost shrimp were acclimated to their tank water and distributed between 5 tanks. 
Afterwards, the ghost shrimp were tested with a safe level of fracking chemicals – identified using 
the brine shrimp trials. The brine shrimp had 150 trials (10 per concentration and 30 per chemical) 
while the ghost shrimp had 4 trials per chemical. The data was analyzed using a Two-Way 
ANOVA and bar graphs. The results showed that all fracking chemicals affected both shrimp 
types, with Toluene having the largest effect, proving both my main and sub hypotheses. 
 

Re-Designing Drug Delivery Nano-Mechanisms for Breast Cancer 
Jacqueline Gomez- 11th grade  



The purpose of this project is to synthesize an effective drug delivery system for synthetic and 
natural based breast cancer drugs. The biopolymer coating for the silver nanoparticles utilized in 
this project was synthesized using varying plasticizers that contributed to higher rates of 
degradability. The biopolymers’ degradation rates were measured by applying the coatings to a 
stomach-acid simulation solution. Using Stoke’s equation, the viscosity of the hydrochloric acid 
with water solution was measured, and this factor was considered when measuring the diffusion 
rate. Additionally, varying concentrations of lapatinib and oleocanthal were applied to Mouse 
Embryonic Fibroblasts (MEF) cells primarily because MEF cells metastasize and proliferate at the 
same rate as cancerous cells. The viability of the cells was measured using the ImageJ application, 
which predominantly measured the color intensity of the cells. A greater color intensity value 
correlated with higher rates of cell viability, and based off this observation, lapatinib was most 
effective at reducing the viability of the cells. This data disproved the initial hypothesis, which 
postulated that the oleocanthal-loaded silver nanoparticles were to be the most effective at reducing 
cell viability. Fluorescence spectroscopy studies were also conducted to differentiate between the 
absorption values of the synthetic and natural based cancer drugs. The purpose of these studies 
was to collect the highest absorption values at respective wavelengths to determine the excitation 
emission spectrums. Since magnetic nanoparticles are magnetically maneuverable, the excitation 
emission spectrum values further support these nanoparticles’ compatibility in biomedical tests 
including MRI scans.     

Creating an App to Assist in Treating Carpal Tunnel Syndrome 
Austin Goodloe – 11th Grade 

The purpose of this research project was to create an app and device that can be used to treat and 
prevent Carpal Tunnel Syndrome (CTS). Participants tested this app and device, referred to as the 
game pad. Their results were recorded, and a T-Procedure was conducted on the resulting data 
with a P-value of 0.05. This data shows that while the app and game pad would be serviced by 
refinement, they do both function properly. A future stage in the project would be to determine 
whether the app and game pad actually do help treat and prevent CTS. 

acnes, P. Gone!  
Olivia Gordon – 10th grade 

Benzoyl peroxide is a common topical application used to treat acne vulgaris. This product though has side 
effects of bleaching to the hair and clothing. The specific aim of this experiment was to find natural acids: 
hyaluronic, acetic, and citric acid, that both prohibit the growth of P. acnes and does not cause any side 
effects. During this experiment, concentrations of 10% were created for each acid. The Kirby-Bauer disk 
diffusion test was used to test the acids in relation with the bacteria that had been plated in nutrient agar. 
The outcome revealed the data to be insignificant considering the zeros that were collected due to 
ineffectiveness of the hyaluronic and acetic acid. However, a t-test was conducted between the citric acid 
and the control, giving a significant p-value. The hypothesis thus was supported considering it made the 
statement that hyaluronic acid would not have as much of an effect on P. acnes as the other two acids. This 
implies that vitamin C is able to stop acne vulgaris from occurring, considering its effect on P. acnes. The 
fact that acetic acid is helpful for stopping acne vulgaris has been disproved within this experiment. In 
addition, although hyaluronic acid is very effective towards the skin and the youthfulness of it, it has zero 
effect on acne vulgaris. 



The Effect of Hyperthermia on Liver Cell Viability 
Jada Grant- 11th Grade 

Hyperthermia is a treatment for liver cancer where the tumor is exposed to a relatively high heat 
temperature. This process is designed to make the tumor more susceptible to chemotherapy. My 
thought process was that if hyperthermia can kill cancerous cells, then there will be negative long 
term effects on the noncancerous cells surrounding the tumor. The project experimented on Kidney 
cells because the Kidney and Liver both go through the process of filtration. This means that the 
Kidney cells should give similar results that Liver cells would. Kidney cells were heated at 40 
degrees Celsius for time amounts of 30 minutes, 1 hour and 2 hours. The control was not heated 
for any amount of time. The experiment was also performed on Danio rerio which was a model 
organism and they were heated for 30 minutes and 1 hour. During experimentation all of the 
zebrafish died. This may be because the zebrafish were heated to a temperature much higher than 
their normal temperature. The results from the cell experiment showed that very few cells died and 
the results of the MTT assay shows that all of the cells were healthy. Overall I supported my null 
hypothesis that hyperthermia would have no negative long term effects on the liver, and is a safe 
treatment for Liver cancer. Overall the noncancerous cells are healthy after being exposed to heat. 
 

The Effect of Taurine on Diabetic Drosophila Melanogaster 
 

Amaiyah Griffin – 10th grade 
 

Diabetes is a very prevalent disease known for coming from excess sugar intake over extended 
periods of time. Taurine has been found to supplement insulin resistance, a precursor to diabetes, 
in other mammals. This project tested how taurine effected the activity level and weight of 
Drosophila melanogaster (fruit flies). After being fed on a high-sugar diet, taurine helped fruit 
flies maintain the activity level they reached once given sucrose as well as cause them to lose 
weight. The flies were sexed and distributed into six different vials. After close observance over 
the course of 5 days, the flies were given different concentrations of taurine to measure the effects 
that the high and low concentration of taurine had on the fruit flies. The high concentration proved 
to reduce the weight of both males and females more than the low concentration did. However, the 
results of the ANOVA test expressed the statistical insignificance of the data, supporting the null 
hypothesis.  
 

The Effect of Androgen Receptor Antagonists on Breast Cancer 
Kimberly Heard-10th grade 

The purpose of this experiment is to attempt to develop an effective treatment for breast cancer. 
More and more people dying each year, and that is something that forever bothers me. I am doing 
this experiment because I want to help, and cross-testing medication has never been done before. 
No one knows how it affects cancer, so this could be something big. I used Bicalutamide, a prostate 



cancer medication, and tested it on MEF cells, since we didn’t have any breast cancer cells 
available. The medication incubated for almost 72 hours and the Bicalutamide did not have an 
effect on the health of the MEF cells, which I assumed is because they were already healthy. My 
null hypothesis was supported. I plan on continuing this project test-crossing more medications 
that have never been used before. 

Harvesting Energy from Raindrops using Piezoelectric Generator  
Huong Ho – 11th Grade 

Many poverty-dense areas do not have enough money to pay for electricity for their homes. 
Nonrenewable Energy is the cheapest for producing energy, but they can cause detrimental effects 
on the environment killing plants and animals, and renewable energy has an expensive initial cost. 
The main goal of this project is the build a piezoelectric generator-based panel to generate at least 
17 volts from the force of falling rain. Piezoelectric transducers contain piezoelectric quartz that 
convert the compression pressure on it to electrical energy. The platform of the panel was first 
drilled and assembled with the acrylic sheet, plastic steel sheet, rods, and nuts. The piezoelectric 
transducers were then attached to the platform and the wires of the piezoelectric transducers were 
soldered together. The two ends of the wires were attached to the solderless breadboard. The panel 
went through a rain simulation with a low pressure, medium pressure, and high pressure, and the 
panel went through a real-life rain situation with light rain and heavy rain. The Multimeter was 
attached to the breadboard to record the voltage. A Single Factor ANOVA test was preformed, and 
resulted in a p-value of 6.008 x 10-7 which rejected the null hypothesis, which stated that the panel 
would not be able to generate a voltage. With 12 piezoelectric transducers, 10.38 volts was the 
maximum voltage, and if the panel was expanded on a bigger scale and was created with a hybrid 
with the solar panels, poverty-dense areas would be able to afford electricity to power their homes. 

Creating a Mobile Application for the Colorblind 
 

Brandon Hong – 11th Grade  
This goal of this project was to create an application that could test for types of colorblindness and 
filter the screen on a mobile device based on what type of colorblindness was determined. This 
entire application was created using Python and some various Python packages, including OpenCV 
and tkinter. This was done by first creating the testing portion of the application, porting the test 
into a larger framework, then implementing various UI features, and creating the filtering portion 
of the application. This project did not have quantitative results, but a version of the application 
that could test for the three main colorblindness types and also could apply a basic filter colors for 
deuteranopia. The program, in its current state, does not meet all the requirements set by the 
researcher. If the filter were to be completed for all types of colorblindness and more questions 
were added to the test, the program would be considered functional and development would focus 
on ease of access and quality assurance. 

Hot Spotter 
Steven Hua - 10th grade 

The purpose of this project was to design and build a prototype that would be able to replace a fire 
alarm system. The engineering goals were to design a prototype that would be able to send the data 
collected wirelessly to a smart device and to collect accurate data through the TMP102 sensor and 



MQ4 sensor. The procedures were to code the Arduino 101 to incorporate the Blynk app and the 
sensors and build the prototype hooking up the sensors the Arduino 101. The prototype would then 
be put above a Bunsen burner and tested for the gas concentrations and temperature against the 
control. There were three trials held for each sensor over the course of 30 seconds. The data was 
analyzed with an ANOVA test. One engineering goal was met with the data being able to be sent 
wirelessly. But the other engineering goal was not met because the data was off by a few degrees 
centigrade. 

Impacts on Drones from Solar Technology Implication 
Kaygen Hudson – 10th grade 

The increase in use of UAV drones in the United States called for more fuel cell devices to power 
them. Provided that these are expensive and nonrenewable power sources, efforts have been made 
to save money on buying fuel cells by experimenting with solar power technology. Also, with the 
popularity of winter tourism, the winter recreation activities have been increased day by day in 
alpine environments, and this can lead to increased chances of disasters to occur. Ultimately, drone 
use can serve for either a UAV recon (military) or in cases of emergencies where humans aren’t 
able to assist by themselves. The purpose of this project is to find out how solar energy rivals a 
drone’s original source of power and determine if a drone could run fully off of solar power, or if 
it could only be used as a backup. 
 

Saving Deepwater Rice Fields from Apple Snails 
 

Nicolette Ilic – 10th Grade  
The purpose of this experiment is to find a solution for invasive channeled apple snails (Pomacea 
canaliculata) in Southeast Asia. Specifically, the targeted regions are Vietnam, Laos, Cambodia, 
the Philippines, Indonesia, Malaysia, and southern China. The apple snails are invasive to this 
region, mainly invading and destroying deepwater rice fields (Mohan, 2002). Deepwater rice fields 
are fields of rice that grow in at least fifty centimeters of freshwater (Islam, 2014). The apple snails 
invade the rice fields and eat the rice plants at the stem, which leaves the entire rice plant unable 
to be harvested (Food and Agriculture Organization of the United Nations, 1998). To solve this 
issue, grapefruit and lemon, both native and plentiful to this region, were used to create an extract 
from their juices. This extract was then injected in the water with the apple snails. These two fruits 
had a one hundred per cent mortality rate, meaning every specimen died. Specifically, the snails’ 
shells had begun to dissolve, and the snails survived for a total of five days. This result means a 
lot for Southeast Asia because these two fruits are plentiful in this region and can be easily obtained 
by local rice farmers (Stone, 2017). These results could positively impact many lives dependent 
on deepwater rice fields in Southeast Asia and help revive the agricultural economies of the 
aforementioned countries. 

Building Effective Coolant Systems for Photovoltaic Solar Panels 
Taylor James – 11th 

As many countries around the world begin to explore the possibility of using renewable/sustainable 
energy practices, the use of solar energy as a primary or secondary energy source is a well-known 



and thoroughly discussed concept. Solar energy, specifically photovoltaic solar energy, directly 
converts the photons from sunlight into electrical energy, typically in the form of a DC current. 
These panels function best in regions with long periods of sunlight, ensuring the maximum amount 
of energy conversion possible. However, too much sunlight can become counterintuitive, resulting 
in a rise in surface temperature on the panels. Once the panels reach a temperature above their 
temperature threshold, the output voltage of the panels will decrease drastically. The purpose of 
this project was to create a water-based coolant system that can prevent massive amounts of 
voltage due to overheating while running off the power produced by the panel. Two photovoltaic 
panels, one as a control and another to be outfitted with a coolant system, were compared before 
and after the heating process using a multimeter. The piped panel however was allowed to have a 
pump function during the entire testing process. Using two breaker boxes, DC currents from the 
panel were allowed to power a pump, constantly cycling water throughout the system. Being that 
the panel did not produce enough power for the pump, a battery was used to supplement the needed 
power, nullifying the hypothesis. 
 
 
 
 
 


