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(AS) ANIMAL SCIENCES 

7 AS 100 

 

Dickerson, Cole 

George Washington Middle School 

 

Sediment Runoff; Killing our watersheds right before our eyes 

This experiment investigates if sediment runoff from a nearby parking lot harms the aquatic 

organisms in a habitat simulating a watershed. This experiment also uses different levels of 

sediment to vary the results and show the effect of sediment on the population of the Daphnia. 

The hypothesis is, if there is a 45% g/L in the water then the viability of the Daphnia will be 

decreased because sediment will kill the Daphnia population. The procedure for this experiment 

is to grow a stable culture of Daphnia and raise them until you have sufficient levels and a 

backup group of Daphnia to perform the experiment. Then you put sediment and water into 

containers in different levels to simulate a real river or stream. Next, leave the Daphnia in the 

containers and record the viability. Finally, fill out the data tables and make a line graph showing 

the effect of sediment from a parking lot on the viability of the Daphnia. 
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(AS) ANIMAL SCIENCES 

7 AS 101 

 

Gerdaneri, Ilke 

Hammond Middle School 

 

Which Ground Do Hermit Crabs Like The Most 

I did a topic about hermit crabs. What I tested was what substrate the hermit crabs will like. I did 

sand vs. jungle bedding. The hermit crabs were put in a cage of sand for one month. The next 

month I put them in jungle bedding. I went to many websites to do research. Why I chose this 

this topic was because I have a compassion for animals and I want the best of my pets. I 

thought maybe if I  showed the public which products are best for their hermit crabs maybe they 

they might buy those products. 
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(AS) ANIMAL SCIENCES 

7 AS 102 

 

Nguyen, Terah 

Mary Ellen Henderson Middle School 

 

Cricket's Dietary Preference 

Crickets are omnivores, insects who consume a variety of different foods, depending on their 

surrounding environment and species. With this experiment, crickets were tested if they had a 

true preference towards different foods given. If the crickets showed a preference, then that 

would lead to future experimentation on if they prefer “human food” or the foods from their 

natural environment. The hypothesis was if crickets are given chia seeds, then they will show a 

higher preference towards them because these seeds are high in phosphorus, which has been 

shown to influence weight gain and have the crickets grow larger as adults, in turn leading them 

to be positively influenced by phosphorus. The experiment was performed by weighing crickets 

before and after they consumed an assigned food. After all data was collected, the "before" 

weight was subtracted from the "after" weight. This would show which cricket had the most 

significant weight gain, therefore leading to an assumed preference. The crickets were left on a 

48 hour water diet, then the first trial were placed into separate containers based off of the 

assigned foods. The hypothesis was not supported, as the crickets did not show any true 

preferences. The greatest weight gained was 0.14 of a gram, proving the crickets were probably 

just hungry from the lack of food given before. This study is relevant towards the real world 

because it proves that crickets would not have a preference towards "human" or "natural" foods. 
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(AS) ANIMAL SCIENCES 

8 AS 103 

 

Campbell, Alice 

H-B Woodlawn Secondary Program 

 

A Plethora of Regenerating Planaria 

Recent studies focusing on Planaria dissection methods have shown that, once dissected, 

Planarian worms regenerate themselves fully in about fourteen days. However the manor of 

dissection is important because it affects the speed with which this regeneration occurs. The 

current study dissected forty brown Planarian worms: twenty were cut horizontally in half while 

twenty were cut vertically from head to tail. Results show that the Planaria cut vertically 

regenerated faster than those cut horizontally by an average of three days. Future research can 

focus on hypotheses that focus on cellular distinctions created when utilizing horizontal versus 

vertical cuts. 
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(AS) ANIMAL SCIENCES 

8 AS 104 

 

Motsinger, Taylor 

George Washington Middle School 

 

The effect of house age on bat activity 

Bats are a vital component to the flow of our local neighborhood’s food chain.  This project looks 

at which neighborhoods have the highest amount of bat activity. For the experiment a device 

called the “bat seeker” (an echolocation ultrasound detector) was used.  Three different 

neighborhoods that featured homes of different average ages (independent variable) were 

studied, and collected was collected to find out which neighborhood had the highest amount of 

bat activity (dependent variable).  The hypothesis for this experiment is that the oldest 

neighborhood would have the highest amount of bat activity. The experimental results did not 

support this hypothesis as the middle aged neighborhood had the highest amount of bat activity. 

Further research may show that a greater influence on bat activity could be the differing house 

designs in the neighborhood. 
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(AS) ANIMAL SCIENCES 

10 AS 105 

 

Arabshahi, Daniel 

Washington-Lee High School 

 

The effect of different chemical fertilizers on the chemotaxis response of 

Caenorhabditis elegans 

This experiment examined the effect of chemical fertilizers with varying concentrations of 

nitrogen, phosphorus, and potassium on the chemotaxis response of Caenorhabditis elegans, a 

non-hazardous nematode. The hypothesis was if the fertilizer contained 54% phosphorous, then 

the nematodes would be deterred more so than the other fertilizers because they would sense a 

toxic feeling due to chemosensation. Five chemotaxis plates were used for each of the three 

experimental groups, each with a control and experimental section. Experimental groups were 

created by mixing water with fertilizer to produce 10% nitrogen-10% phosphorus-10% 

potassium, 32% nitrogen-10% phosphorus-10% potassium, and 10% nitrogen-54% 

phosphorus-10% potassium fertilizer solutions. Ethanol was the control, a standard chemical for 

chemotaxis assays. C. elegans were concentrated using a M9 Buffer and 20 to 40 were pipetted 

to the center of each plate.  Paper discs were dipped into the appropriate fertilizer and placed 

onto the appropriate spot on the chemotaxis plate followed by a one hour incubation period. 

Chemotaxis was measured by using the chemotaxis index, a formula that subtracts the 

nematodes at the experimental spot from the nematodes at the control spot and then divides by 

the total number of nematodes on the chemotaxis plate, determining whether the substance is a 

strong attractant. The fertilizer containing 54% phosphorus was the least attractive. The fertilizer 

that contained 10% of each chemical was the most attractive due to its moderate concentration. 

From the experiment, chemical fertilizer supported it was a deterrent of C. elegans and a 

possible detriment to the environment. 
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(AS) ANIMAL SCIENCES 

11 AS 106 

 

Naughton-Rockwell, Tessa 

T.C. Williams High School 

 

Cold Bees are Dead Bees: Connecting Agricultural Pesticides to 

Suboptimal Beehive Temperature 

The recent death of bees has been classified as Colony Collapse Disorder(CCD) and is caused 

by Varroa mites, diseases, monoculture, and pesticide use. Pesticides cause the nerve 

reception of bees to have inefficiencies in the thorax muscle, the muscle responsible for 

thermoregulation necessary for rearing brood (pupae, larvae, and eggs). The purpose of this 

research is to investigate pesticides effect on internal honey beehive temperature. Using the 

database HiveTool.net, internal hive temperature and ambient temperature of all hives were 

compared to determine the validity of the data point. Inactive hives, data with missing ambient 

or internal temperature, and data with highly improbable results were inaccurate. Satellite 

images of remaining hives were analysed for the estimated surrounding agricultural land. Based 

on the surrounding agriculture, the hives were classified as high or low pesticide exposure risk. 

Average internal temperatures of hives located in both low and high locations were compared. 

The experiment tested the null hypothesis that there was no difference in the temperature 

between the two groups. Results suggest that the low risk groups had higher temperatures with 

an average of 93.79oF with a standard of +/-1.30oF. The high risk groups had lower 

temperature with an average of 91.34oF and a standard deviation of +/-2.50oF. The T-statistic 

is 2.13 with a resulting P-value of .034. In conclusion, this research suggests the need for more 

investigation on how pesticide correlates hive temperature. 
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(AS) ANIMAL SCIENCES 

12 AS 107 

 

Brodowski, Skylar 

Washington-Lee High School 

 

See the Bees Speak: Confined Direct Analysis in Real Time and MS for B. 

impatiens and A. mellifera Alarm Pheromone Detection 

Student has requested that abstract not be made available. 
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(AS) ANIMAL SCIENCES 

12 AS 108 

 

Harris, Fiona 

H-B Woodlawn Secondary Program 

 

Analysis of Ensifera Song Patterns Across Three Years 

Over the course of a three-year observational study, the singing patterns of local Ensifera 

species have been tracked in relation to various aspects of weather. Observations were made 

during a 20-30 minute time period during each evening and data such as the total number of 

species, the number of specimens within a species, the sonic frequency of the song were 

gathered. A cumulative total of 20 species were observed over the span of three years. This 

year, the purpose was to seek more complex correlations and statistical comparisons from a 

large set of data that included observations from more than 200 days over the three years. 

Additionally, data were gathered on the species heard throughout a 28 day period on the 

Appalachian Trail. This data included the identification of species in the field, an audio 

recording, the elevation, and the local environment. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 200 

 

Critchfield, Whitney 

Williamsburg Middle School 

 

The Effect of Alternative Seating on 7th Grader’s Test Scores and Survey 

Results 

In many studies different methods of alternative seating have proven to be beneficial for 

students in their happiness and grades. The purpose  of the experiment was to find out if these 

studies were accurate and if alternative seating was the better option for students. In order to 

have enough evidence for or against alternative seating, this experiment was given two 

dependent variables, the scores of students on the quiz and the number of times answered ‘yes’ 

on a survey. The students were shown a video while sitting on each type of alternative seating 

(wobble stools, standing at desks, and the control, a standard chair), then given a quiz on the 

video. The hypothesis was; standing at desks would produce the greatest quiz scores and the 

best survey results because students would have the best blood flow, and other studies have 

shown that standing is most beneficial for students. The hypothesis was rejected because 

standing at desks got the lowest average quiz scores, and the least positive survey results. 

Standard chairs got the second highest average quiz scores and the second most favorable 

survey results as well. Wobble stools got the highest average quiz score, and the most 

favorable survey results. While wobble stools won over the control (standard chairs), the 

margins between all of the average quiz scores were small, the students preferred wobble 

stools to standing and standard chairs. This experiment could be improved by having more 

participants and possible substituting a memory game for a video then quiz. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 201 

 

Deane, Violet 

Kenmore Middle School 

 

The effect of the time of day on a volunteer's speed/ability in completing 

simple tasks 

My project was about how the time of day affects the human brain in doing simple tasks. My 

hypothesis was that the morning will be more of a productive time because, people have just 

woken up and are refreshed rather than after a whole day of school, work, etc. My experiment 

took 20 participants and made each participant complete a 25 question math multiplication 

sheet. I made the same person do it twice a day -- once in the morning (between the times of 

6:30am-10:30am) and once in the evening (between the times of 6:30pm-10:30pm). I timed 

each test and then compared the morning results to the evening results to see which test they 

completed faster. After testing 20 participants, my results were a 16 participants had a more 

successful test in the morning rather than 4 participants that had a more successful test in the 

evening. In conclusion, the majority of the participants did more successful in the morning, so 

the human brain is more productive in the morning. My hypothesis was accepted. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 202 

 

Funk, Alexandra 

Mary Ellen Henderson Middle School 

 

Your Brain + Music 

Have you ever wondered exactly how music affects your brain? The goal of Your Brain + Music 

was to find the effect that different genres of music have on cognitive ability and levels of focus, 

in the short term. The data was collected through two tests that were given to 28 test subjects. 

The test subjects were also videotaped. The data was analyzed by watching the videotapes and 

grading the tests by hand. The overall performance of test subjects listening to pop music was 

the highest at 86.57%. Followed by the control group, no music, at 86.14%. Third was classical 

music at 82.86%. Finally, alternative rock music came last at 74.71%. These results show that 

performance and behavior are best affected by the mood the test subjects are in. Elevated 

moods lead to a better performance. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 203 

 

Green, Elena 

Kenmore Middle School 

 

The Psychological Effect of a Two Party System on Voters 

People will make their decisions based on their beliefs as well as the circumstances they are put 

in to make these decisions.  Organizations, as well, can affect decisions made by their following, 

through altering the information that reaches their base.  This, in theory, means that even 

irrational people can make rational decisions when part of organizations, including political 

parties.  The question was whether or not political parties affected people's political decisions.  It 

was hypothesized that people shown a party affiliation would lean more toward Democratic 

beliefs, than those left to their own devices, given the setting and political climate right now.  

After signing a consent form, participants were given five-question surveys on current political 

issues.  One group was given a survey showing just the question and the possible answers, 

while a second group was given a survey with the same questions, but with political party 

affiliations given with the answers.  Over all results showed a substantial difference in some 

answers between the two surveys, but not enough to say that party affiliation played a huge role 

in people’s decisions on all accounts.  A conclusion that can be made is that most are just as 

likely to call upon former experiences, rather than what the party they identify with believes.  

The hypothesis was rejected. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 204 

 

Hall, Katharine 

Mary Ellen Henderson Middle School 

 

Effect of the Level of Relation Between Two People on Similarities in Their 

Fingerprints 

When fingerprints are found at a crime scene, examiners immediately start trying to match the 

print to a face. But what about other fingerprints that are found that cannot be matched? What if 

it could be determined that the two people at the crime scene are related? Even if one 

fingerprint could not be identified the police could trace it to a family member of the first person. 

The goal of this project was to find the effect the level of relation between two people has on 

similarities in their fingerprints. In the experiment test subjects used a graphite colored area of 

paper to leave a print on tape. The tape was then stuck on paper and labeled with their name. 

The results showed a surprisingly small difference between the unrelated level and the parent to 

child relationship with means of 2.25 and 3.25 respectively. This project could potentially 

contribute to the world of forensics as the police may be able to identify criminals in the same 

family. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 205 

 

Koo, Sophia 

Mary Ellen Henderson Middle School 

 

Magazines and Body Perception 

Photoshop is heavily used to alter images of people in the media. So much in fact that some 

companies, like CVS, are enforcing policies saying that they would never use photoshop to alter 

their images. Although some companies like Love and GIRLS magazine promised to never use 

photoshop in their images, there are other magazine companies like Seventeen who use 

photoshop purposely. The goal of this project was to find the effect of magazines with and 

without photoshop on young women  

Two magazine companies, Seventeen and Love, GIRLS magazine, were chosen, and cutouts 

from their magazines were composed into a survey sent off to 20 female staffers (18+) working 

in the school building via email. The survey used 4 cutouts, 2 from each magazine, and 4 likert 

scales for the participants to use to express how they feel. The hypothesis was that if the types 

of magazines are Love, GIRLS Magazine & Seventeen  then, using a Likert scale, people’s 

views will be marked low for Seventeen and moderate to high for Love, GIRLS Magazine 

because of  whether they photoshop young models in their images or not.  

The results from the experiment showed that the cutouts from Love, GIRLS magazine received 

more positive feedback, both resulting an average of 4 on a 1-5 likert scale. The cutouts from 

Seventeen magazine received less positive feedback, resulting in an average of 3 on the likert 

scale. This experiment showed that women in the building prefered natural, more realistic look 

rather than photoshopped looks   
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 206 

 

Messman, Reid 

Kenmore Middle School 

 

The Stroop Effect 

Everyday we read and infer. My project the Stroop Effect tested while the participants are 

reading are they also inferring. I chose this project because I have seen it but never with 

pictures and I wanted to see if it had the same effect. I gathered twenty human participants and 

timed how they read six sets. Each set was different, Set 1 was thirty color words in black, the 

constant. Set 2 was thirty color words in their color for example, if the word was red the font 

color was red. Set 3 and Set 3.5 was the same thirty color words in a different font color, but set 

3 would read the word and Set 3.5 would say the font color. Set 4 and Set 5 were done with 

pictures using both picture-word and directional task. Picture-word task was just a picture like an 

elephant and directional task was arrows pointing in different directions like up. Set 4 was thirty 

words inside of the word’s picture. Set 5 was thirty words each inside of a different picture.  

My hypothesis was if the word is in a different color or picture then the time to read each set will 

be longer. My hypothesis was correct but on a much higher margin between Set 3.5 and Set 2. 

The difference in the picture sets was much smaller and could have been caused by human 

error. I concluded that we do infer while reading but mostly from color words, than picture 

words.  
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 207 

 

Price, Delaney 

Kenmore Middle School 

 

The Effect Of Gender on How People Associate Gender and Wealth 

You would think that by 2017 gender stereotypes would not exist, but is that really the case. 

This project looks at whether or not gender stereotypes still occur when making assumptions 

about income. I had 5 women and 5 men complete a four minute survey where they had to 

match incomes and headshots. My hypothesis was that the gender of the person being 

surveyed would correspond to the headshots they marked with higher incomes. In order to 

complete this experiment I surveyed 5 men and 5 women and then analyzed the results. Once 

the data was analyzed, I realized that even though both women and men believe women are 

paid less than men, the percentages show that more women recognize this in higher incomes. 

Whereas data was similar, when it comes to the median and low scores. My hypothesis did not 

end up being correct, however the experiment showed many important facts about the gender 

assumptions in our society today. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 208 

 

Wyman, Sadie 

Kenmore Middle School 

 

The Effect of Exercise on Memory 

This project was “The Effect of Exercise on Memory”. In this project, the scientist would tell the 

participant ten words, make them sit in silence for two minutes, then tell them ten different 

words, and make them run for two minutes. The scientist would record how many words they 

could restate after ether sitting, or running. My hypothesis was that after running, the participant 

would remember more words based on my research. I found that most participants scored 

worse after running than after sitting. That does prove my hypothesis incorrect. But, all 

participants that scored better after running were adults over the age of 45. This could be a start 

to a new project. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 209 

 

Turner, Stella; Tarpgaard, Erin 

Mary Ellen Henderson Middle School 

 

Who Will Win: Ears or Eyes? 

The purpose of this experiment was to find out which sense, auditory or visual, was faster when 

reacting to a stimulus. The outcome could further advance the understanding of the brain and 

the sense people use to react, specifically during sports. Based on background research from 

credible sources such as NIH (National Institute of Health), the hypothesis was that if a person 

uses their auditory sense to react, their reaction time will be faster. Reaction time was measured 

in milliseconds by using a stopwatch. The experiment was conducted by having four different 

colored circles of paper in front of the participant. To test the visual reaction time, a presentation 

was placed in front of the participant. This slideshow displayed colors corresponding with the 

colored circles. When a color was shown on the screen, the participant would tap the circle that 

matches the color of the slide. The same was done for auditory testing, however instead of 

showing the colors on a screen, a recording was played of each color being stated. The major 

findings of this experiment were that auditory reaction time was the fastest, at an average of 

406.375 milliseconds. The visual reaction time had an average time of 634.375 milliseconds. 

Therefore the visual reaction time was slower than the auditory reaction time, with auditory 

being 228 milliseconds faster than visual reaction time. These findings can be applied to 

activities such as sports and teaching. Having a better understanding of reaction time helps in 

everyday life. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 210 

 

Winters, Sarina; Niemi, Alexis 

Mary Ellen Henderson Middle School 

 

Brain Breaks 

Schools are constantly trying to teach students the most possible information in the shortest 

amount of time, but does taking a break really affect how much students can comprehend? This 

experiment looked at the effects of taking a break when learning new information.This 

experiment measured the amount of words a student can memorize (dependent variable) and 

whether that number is affected by whether or not the subjects got a break or not (independent 

variable).The subjects were tested in a small room, with either breaks or no breaks. The 

subjects memorized words for 5 minutes but the group with a break got a 5 minutes to color in 

between there memorizing time. After they finished memorizing their words, the subjects wrote 

down the words they remembered for 1 minute and 30 seconds. The hypothesis was that if 

students took a break while memorizing words the students that took a break would memorize 

the most amount of words. The experimental results supported the hypothesis by showing that 

the students that took a break memorized the most words. The students that took a break 

memorized about 13 words and the student that did not take a break memorized about 8 words. 

This experiment also showed that the students that did not take a break felt more stressed and 

anxious. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 22 

 

(BE) BEHAVIORAL AND SOCIAL SCIENCES 

7 BE 211 

 

York, Elysha; Miner, Emilie 

Mary Ellen Henderson Middle School 

 

Color Perception 

Do people see the same color as others? The answer depends on different variables during a 

given situation in which the person is perceiving color. This project tests what different variables 

cause the most people’s sight to reorder itself. The goal of this project was to find the effect of 

lighting, angle, and applied health conditions, in this case one eyed blindness, on people’s 

perception. A survey was conducted to test people’s vision in different scenarios. The computer 

screen’s angle was changed from 90 degrees to 70 degrees, the brightness was changed from 

a neutral eight clicks, to a darker four clicks, and a brighter four clicks, and the subjects had to 

cover each eye once. The results finally came in and proved the hypothesis that when you 

change these variables the subject’s sight patterns would vary. The subject’s sight was most 

profoundly influenced by the angle change from 90 degrees to 70 degrees.  The subjects 

perceived one yellow-orange color throughout the survey.The subjects mostly saw orange 

during the testing, but during a few trials the subjects saw more yellow than orange or evenly 

matched. The project shows that people need to be accommodated for in the workplace. The 

objective was to find the flaws in the sight of others, and the objective was met in a great 

degree. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

8 BE 212 

 

Atkin, Sullivan 

H-B Woodlawn Secondary Program 

 

Parent's Political Beliefs Effect on Their Child's Beliefs 

The purpose of this experiment was to find the effect of a parent’s political beliefs on their child’s 

beliefs. The experimental hypothesis was that children would have political beliefs that are 

similar to their parents. To conduct this study, the researcher created an online survey using a 

survey creator called Survey Monkey. The survey had two sets of identical questions designed 

to identify the respondent’s political beliefs:  one set for the parent and one set for their child. 

Each question had two answers, one Democratic and one Republican. For the parent’s section, 

there was an additional question asking if they were the mother or father. For the child’s section, 

there were additional questions asking if they were a boy or a girl and what grade they were in. 

The results showed that the hypothesis was supported. Children did have political beliefs that 

were similar to their parents. The researcher also found that high school students are more 

likely to have similar beliefs than middle school students and girls are more likely to have similar 

beliefs than boys.  The researcher also looked at whether respondents’ answers were 

consistent with the party they identified with (at the beginning of the survey respondents were 

asked to identify which political party they identified with). This answer was then compared to 

how they answered the various questions. Interestingly, those who identified themselves as 

Republicans didn’t always select “Republican” answers to the questions, unlike those who 

identified themselves as Democrats who tended to select “Democratic” answers. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

8 BE 213 

 

Cameron, Carly 

H-B Woodlawn Secondary Program 

 

The effect of warped words on the stroop effect 

The project was conducted to test how nonlinear words affect the stroop effect. The stroop 

effect is when saying the color of the ink of a word that’s congruent to that ink color is faster 

than saying the color of the ink of a word that’s non congruent to that ink color. The stroop effect 

is the way it is is because reading is so automatized for us. This is supported by the 2 theories 

behind the stroop effect. The first is the speed of processing theory. It’s when colors are named 

slower than words can be read. The second is the selective attention theory. It's when reading 

words takes less concentration than naming colors. The warped words put the automation  to 

the test and further the research in this field. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

8 BE 214 

 

Donovan, Cooper 

Gunston Middle School 

 

The Effect of Amount of Exposure on Brain Activity 

Learning a second language has been shown to increase critical thinking, memory and 

concentration. In addition, with advancements in technology and globalization, learning a 

second language is becoming increasingly more popular. The ideal way to learn a new 

language is still up for debate. The purpose of this experiment was to see if the amount of 

exposure to a language affected brain activity while listening and processing information in that 

language. The areas of the brain that are most active when listening to any language are the 

auditory cortex and the language center, composed of Broca’s and Wernicke’s areas, both 

found on the left side of the brain. This experiment was designed to investigate the difference in 

alpha wave amplitude in the areas of the brain that participate in language comprehension. 

Brain activity was analyzed in four groups of participants: native Spanish speakers, early 

learners, late learners and no exposure to Spanish. Electroencephalogram technology was 

used to measure alpha waves in the brain while answering questions delivered in English and 

Spanish. Alpha wave amplitudes were compared between left and right hemispheres and 

among and between groups. Data analysis revealed more activity in the left brain than the right. 

The group that had the most activity was the native speakers group, and the group with no 

exposure to Spanish had the least. The data collected helps to support the practice of teaching 

language at a young age. 
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(BE) BEHAVIORAL AND SOCIAL SCIENCES 

8 BE 215 

 

Lopez, Mya 

Hammond Middle School 

 

Battle of the Reflexes 

My father and I had always been interested in the Theory of Evolution and how it plays in 

society today. One day the topic came up of Science Fair project ideas so we started listing off 

ideas. The topics ranged from engineering to chemistry yet nothing on evolution. I thought back 

to an article I had read a year prior to this discussion and then the idea just clicked. Once the 

idea came out of my mouth, my father's eyes widen with utter excitement. So, I predicted that 

males would have faster reflexes. After conducting the experiment for a few days, I found out I 

was right. 
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Love, Hannah 

H-B Woodlawn Secondary Program 

 

Middle Child Syndrome: Myth or Fact (Studying the Effects of Birth Order 

on Personality Development) 

The purpose of this experiment was to test the effects of birth order on personality development, 

specifically characteristics of middle children. My research question was “What are effects of 

birth order on personality development?” The hypothesis for this experiment is that fewer middle 

children will be extroverted and have a high self esteem than first born and last born children. 

My thinking when forming this hypothesis was that middle children often do not get as much 

attention as their sibling, which may lead to them having a low self esteem and keeping to 

themselves. I created a survey for first, middle, and last borns to take. My major findings were 

that, as indicated by the survey, a high percentage of middle born children had a low self 

esteem compared to first and last born children and that a high percentage of last born children 

were competitive compared to first and middle borns. A possible reason that such a high 

percentage of middle borns had a low esteem is that middle children often do not receive the 

same level of attention as their siblings, which may cause them to feel less loved and have a 

low self esteem. An explanation for why so many last borns were competitive is that last borns 

are constantly competing with their sibling who are a little bit faster or stronger, and their parents 

set the bar a little bit higher for them. 
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Miglani, Ronveer 

Mary Ellen Henderson Middle School 

 

The Effect of Visual and Auditory Memorization on Sequential Memory 

The retention capabilities between auditory and visual short-term memory has been a 

persistently argued debate. The superiority among the two has been in issue delved into by 

many researchers attempting to uncover the answer to this argument, however, no completely 

definitive answer has been given in regards to sequential memory. Furthermore, there have 

been few attempts to test the specifics of visual short-term memory which examines supremacy 

between different ways of retaining sequential information visually. This study explored the 

relation between auditory and two types of visual memorization presentations on sequential 

memory and specifically how these different memorization methods affect the accuracy of 

memorizing color sequences. Participants were tasked with memorizing a 15 term sequence 

(where each term was a color) through different memorization presentations such as visual 

print, visual with the corresponding color, and audio. Participants were to record their results 

after the allotted time to memorize the sequence was over by organizing colored cards in the 

sequence memorized. The mean score for the visual black print was 6 correctly placed terms, 

6.43 correct terms for the colored visual presentation, and 5.57 correct terms for the audio. 

These results showed that the colored visual memorization method was slightly superior to the 

other presentations, and the standard deviations showed that the colored visual presentation 

was also far more concentrated and centralized in terms of data as well. In addition, the 

implications of this can be utilized in both academic studies and in strengthening sequential 

memory within dyslexic people. 
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Smiltneks, Carolina 

Kenmore Middle School 

 

The Effect of Age on the Accuracy of the Perception of Elapsed Time in 

Middle School Students 

Through interactions with others, it can be observed that the older a person, the more 

accurately they can estimate time. This study investigated the effect of age on the accuracy of 

the perception of elapsed time in sixth, seventh, and eighth grade students. The hypothesis 

stated that older students will perceive elapsed time more accurately than those younger than 

them, as the accuracy of perception is heavily tied with the number of memorable moments a 

person has experienced. An increase in age coincides with an increase in experiences, and 

therefore, an increase in accuracy. In this experiment, groups of students from the three grades 

were asked to participate in a quiet activity without distractions and no access to a time-telling 

device, and then to estimate how much time they believe had elapsed. The independent 

variable was the age of the students; the dependent variable was the accuracy with which they 

perceived the elapsed time. Some constants were the activity given, the medium of 

measurement, the setting, and the lack of access to time telling devices. The data was 

converted to percentages. As predicted, the oldest group had the most accurate results, and the 

youngest group, the least accurate, therefore the hypothesis was accepted. These findings 

could be relevant in a classroom setting. Educators could take advantage of the accuracy of the 

students’ time perception, and by creating the illusion on time moving faster, accomplish greater 

content retention in the minds of the students. 
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Bautista, Alyssa; Teran, Jocelyn 

Hammond Middle School 

 

Do String Players Have Longer Left Fingers? 

Our topic on string players and the physical stress exerted on their fingers while they play their 

instruments. Our official title is “Do String Players Have Longer Left Fingers?” and the question 

we asked was, “How does physical stress on fingers affect their length? If it causes fingers to 

grow, what does that mean for string players? What does that mean for non-string players?” 

The reason why we chose this project is because we are both violinists and we wanted to be 

able to find out whether or not it is true that all string players have longer left fingers. The 

purpose was to see if constantly playing an instrument such as the violin, viola, cello, or bass 

affected growth on the players’ left fingers, which are the fingers used to play the notes. 

Physical stress on the bones or exercising is known to influence growth. For our research, we 

concentrated on finding trustworthy sources such as government or education (.edu) websites. 

To display the data we have collected, we decided to use pie charts. At the end of the project, 

we learned that not all string players have longer left fingers and that it’s possible for non-string 

players to have longer left fingers, as well. We recommend to only conduct this project if you 

have experience with any type of string instrument or if you are interested in the human bone 

structure. 
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Leahy, Meaghan; Goff-Glennon, Madeline 

Gunston Middle School 

 

The Effect of Colors on Human Emotions and Heart Rate 

Color is something that humans have been exposed to since birth and it surrounds people daily. 

Since color is such a big part of human lives, the possibility that it affects human emotions and 

heart rate is of great importance. The goal of this project was to find the effect of colors on 

human emotions and heart rate. This information can be used as a guide to what color certain 

environments should be so that they don't provoke stress, anger, and other negative emotions. 

The experiment used five different colors; blue, red, green, orange, and purple, and five different 

stories with text colored to correspond with the five colors in use. The participant would read a 

story while being surrounded by a divider the color the story corresponded to, while the 

participants read the story, their heart rate (quantitative dependent variable) would be measured 

on a heart rate monitor, and after finishing the story, the participant would fill out a questionnaire 

about emotions the story evoked (qualitative dependent variable). The hypothesis was that if the 

participant was exposed to warmer colors then the heart rate of the participant would be raised 

and furthermore elicit negative emotions. The experimental results supported the hypothesis by 

proving that warmer colors induce more negative emotions and higher heart rate as opposed to 

the cooler colors which evoked positive emotions and lower heart rates, which were measured 

in BPM. This experiment demonstrated that color can affect human emotions and heart rate. 
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Mansour, Yasmina; Daniel, Jesse; Enochs, Natalie 

Gunston Middle School 

 

The Effect of The Cross-Racial Bias on Recognition 

The purpose of this experiment is to understand one's ability to recognize people of their race 

versus other races. This experiment requires twenty-five test subjects. There should be an even 

amount of subjects for each of the following race/ethnicities, White, Black, Latinx, Asian, and 

Middle Eastern. Fifty non-copyrighted photo images of people are needed. There must be ten 

images of each of the races/ethnicities. The first slideshow will consist of twenty-five of the 

original fifty photos, five from each race/ethnicity, and the second slideshow will consist of all 

fifty photos. Each face in the first slideshow will be shown to the subjects for one second. After a 

five minute break, the subject will get a handout. The handout consists of a numbered list one 

through fifty and a spot to write the subjects race/ethnicity. The subject will then have two 

seconds to look at each face in the second slideshow and determine whether or not they have 

seen this face before in the previous slideshow. Once they decide they will write down their 

response in the handout. The hypothesis stated that, if Latinx people is tested than they will 

recognize the least amount of faces compared to other races/ethnicities based on the results of 

an experiment conducted by the College of St. Catherine.The hypothesis was not supported. 

The data showed that Asian test subjects had the highest number of incorrect responses. 
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Paley, Isabel; D'Itri, Katherine 

Gunston Middle School 

 

The effect of color of frosting on people's perception of flavor 

The purpose of this experiment was to see if the color of frosting affects people's perception of 

flavor. This topic was chosen because many people have misconceptions about the color of 

frosting and its relation to flavor. This experiment is important to see if there is a coordination 

between sight and taste. People should care about this experiment because there are many 

things that could be discovered by testing if color changes the way you perceive flavor.  

The goal of this project was to find the effect of frosting color on people's perception of flavor. 

Our approach for investigating this subject was to bake five cakes, all the same flavor. We 

frosted them with the same frosting flavor, but we changed the color, since there were five 

cakes, there were five different frosting colors. Once the cakes were frosted we gave twenty 

people three bite sized pieces of the cake. 

Our results were, for the most part inconclusive and didn't support our hypothesis. Over 50% of 

people who tried each frosting color said it was vanilla. The only color of frosting with results 

where there was an equal amount of people who thought the flavor was either vanilla or 

something else was brown frosting.  40% of people saying chocolate, 10% red velvet, and 50% 

saying vanilla.  

Our experiment helped show that the brain recognizes flavor over color, and it showed that 

some colors are easier to distinguish from the flavor. Even though our data didn't support our 

hypothesis we did 
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Roy, Caroline; Krilla, Charlotte; West, Corinne 

Gunston Middle School 

 

The Effect of Styles of Shirts on First Impressions 

Most science projects are related to subjects like botany, or cooking, but this project was more 

out of the box. It related to a topic the scientists truly cared about, which is fashion. The science 

experiment tested was, The Effect Of Styles Of Shirts On First Impressions. The purpose of this 

experiment was to learn what 8th grade students at Gunston Middle School thought about 

different types of shirts. No background research was found since this experiment has not been 

tested before, but the scientists wanted to find out more about an unexplored topic. 

The goal of the project was to find out each student’s opinion or impression on different styles of 

shirts. The hypothesis for this experiment is if the style of shirt is more scandalous, such as a 

crop-top, then the first impression will be more positive. This hypothesis was tested by taking 

pictures of a scientist wearing a crop-top, v-neck, lace-up, sweatshirt and off the shoulder tops 

(levels of independent variable). The scientists compiled a survey asking questions based off of 

the shirts and pictures. The answers on the survey was the dependent variable.  

The hypothesis was not supported by the data. The data showed that 25% more people liked 

the sweatshirt over the scandalous shirts. 49% of students gave a positive response to the 

sweatshirt, whereas only 24% gave a positive response to the lace-up shirt. In conclusion, the 

hypothesis was incorrect, and the favorite style of shirt for eighth graders at Gunston are baggy 

sweatshirts. 
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Carey, Matthew 

Yorktown High School 

 

The Effect of Devices on a Flag on the Ability to Perceive Geopolitical 

Traits of the Represented Country 

The project was created to test the ability of teens to identify geopolitical traits (e.g. religion, 

area of the world) of countries by the designs on their flags. This particular topic was chosen as 

it was wanted to see the pervasiveness of geographic illiteracy in an area known for producing 

worldly and knowledgeable students. The experiment was carried out in two main phases. In the 

first phase, test subjects were sought out and recruited. They were given consent forms to be 

signed by themselves and a guardian.  After the participants had returned their forms, they took 

an ] 15-question geography quiz through an anonymous Google Form. This quiz tested their 

ability to recognize the geopolitical traits of a country by the devices on its flag. Multiple-choice 

data was collected, but it was measured with a chi-square test. The results were also put into a 

bar graph.     

Across the board, majority-white European countries had much higher rates of correct answers 

than other countries. It is thought that this occurred due to a tendency to know more about 

places most similar to one’s current home, as it is with Europe and the American students 

tested. These students were also more likely to recognize more well-known country flags such 

as the United Kingdom’s, rather than a more obscure country such as Iceland.The experiment 

could have been improved by having testings occur at the same time, as most subjects did not 

take the test at the same time. 
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Gaylord, Charlie 

Yorktown High School 

 

The effect of time to take a test on heart rate 

School is probably among the most stressful topics for teens, homework and tests being key 

factors. When under stress, the body releases a chemical called Adrenaline which temporarily 

increases heart rate, as well as trigger the fight or flight response (Stress and Heart Health). 

Thirty subjects were asked to to take part in this experiment making sure grade and age were 

always constant and with an equal gender split. Each subject took two tests (One timed, one 

not), both equal in length and difficulty. Their heart rates were recorded 3 times throughout each 

test to get an average of change in heart rate. After all data was analyzed, it showed that the 

data supported the hypothesis. Subjects underwent more stress during the 2 minute trial as 

opposed to the untimed trial. The median of the data in both trials was used as the main 

statistical test, because it is less altered by skew data points, which did occur in some areas. 

The median for the 2 minute trial was 89.3 and the median for the untimed trial was 85.65. A t-

test was also carried out in order to find the p-value of my data, and my p-value was less than 

0.05, supporting the null hypothesis. One way to better the experimentation of my project could 

be to limit the variance of temperature, another factor in stress. One could continue on this 

experiment by finding out if a timed task affects the accuracy of test answers. 
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Gulyn, Christopher 

Yorktown High School 

 

The Effect of the Presence of Music Lyrics on Reading Comprehension 

This experiment was conducted to figure out how to optimize study sessions and to figure out 

which distractions to eliminate and which are beneficial. The scientist began the experiment by 

gathering a college class and handing them the human consent forms. After they read and 

signed the forms, the scientist handed out a passage from their textbook with comprehension 

questions on the back. Once the music started to play, the subjects were allowed to start 

reading. When they finished reading, they had to answer 5 comprehension questions about the 

text. Finally, the music stopped and they had to self-grade themselves as we gave the answers. 

They wrote them number of correct questions (out of five) and the data collection was over. 

When the scientist finished recording the data & collecting the mean, median, and mode, an 

ANOVA was performed on the data. The p-value of the ANOVA was about .384, meaning the 

null Hypothesis was accepted. This means that the data did not show that there was any 

statistical difference between each independent variable. If the experiment were to be done 

again, making sure that the volume is the same in each level of IV, increasing the number of 

comprehension questions, and evening out the number of trials would all help the data be more 

reliable. 
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Humphrey, Mia 

T.C. Williams High School 

 

The Effect of Tempo, Length, Loudness Range, and Key on the Popularity 

of Music 

This investigation studies what factors in music appeal to humans and thus affect the popularity 

of music. It is hypothesized that there is a correlation between loudness range, tempo, length, 

and key and the popularity of a song. A tempo of 120 bpm, a moderate length of 210 seconds, a 

moderate loudness range of 6.2 loudness units, and a major key will correlate with a song being 

more popular. The top ten songs of each decade from 1960-2009 will be run through analysis 

programs (Hindenburg Journalist PRO and audiokeychain) to determine their tempo, length, 

loudness range, and key. This information will then be analyzed to find what tempos, lengths, 

loudness ranges and keys (major or minor) are most common. The results state that a length of 

210-240 seconds, a tempo of 95-125 bpm, a loudness range between 2-4 LUs, and a minor key 

correlates with popular music. Therefore, humans like music with a tempo that they are familiar 

with, a moderate length that appeals to their attention span, a smaller loudness range with less 

variance in sound and is thus less emotional, and a minor key that is more interesting to listen to 

and sparks feelings of melancholy and thought. 
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Terry, Claire 

Yorktown High School 

 

The Effect of Color Coordination on Product Appeal 

The purpose of the experiment was to see what the effect of coordinating the color of an 

advertisement to the product it was representing was on the level of appeal of the advertisement 

and product. Participants were shown three sets of two advertisements and asked which they 

thought was more appealing. The advertisements were for spring water, mint cookies, and 

chocolate. One of each advertisement was the same or most commonly associated color as the 

food or drink it represented and the other advertisement was the opposite color. The results 

show that about 73% of people preferred the color coordinated advertisement over the not color 

coordinated advertisement and about 27% of people preferred the not color coordinated 

advertisement over the color coordinated advertisement. It was concluded that based on the 

results of the experiment coordinating the color of an advertisement to the product makes an 

advertisement more appealing. 
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Vasquez O'Dea, Diana 

Arlington Tech and Career Center 

 

The Effect of Different Ages on Fears 

The purpose of the experiment was to find out the effect of different ages on fears, it was 

conducted out of personal interest. The hypothesis was if you have a fear when you were 

younger it is more likely to be regarding the unknown, then fears get resolved or are replaced by 

fears of the known. In the procedures, gather all the materials. Create a survey using Google 

forms, containing 35 questions and a short answer.  Participants signed consent forms, and 

then completed surveys. Survey responses were entered into a Google sheets spreadsheet. 

The results and averages of each fear, across age and gender, were calculated and compared.  

This experiment supported the hypothesis. One example is that the average for the ‘fear of 

monsters, vampires, and aliens’ decreased with age, across all categories (age and gender). 

The differences between the average from younger to older/now for ‘monsters, vampire, and 

aliens’ was 1.12 (younger = 1.44; and older/now = 0.32).  Another example is the fear of ‘public 

speaking’, the average when younger was 2.03 and older/now was 1.40, so the difference was 

0.63.  These examples both show fears changing from the unknown to known. The hypothesis 

could have been better supported by including the fears of death and the health and wellbeing 

of themselves and those they love in the survey. These should have been included in the 

experiment. 
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Rattelman, Atti 

Washington-Lee High School 

 

The Effect of Gender on Performance in Tests of Spatial Ability, Motor 

Skills, Social Cognition, and Memory 

The project was an analysis on the effect that the sex differences in the brain—the white and 

gray matter usage, and the connections between and within the hemispheres of the brain—on 

ordinary usages of the brain: spatial ability, motor skills, memory, and social cognition (known 

as the four tested “neural functions”). Research partitioned the four dependent variables into 

those that were better suited for the female brain: memory and social cognition, and those that 

were more compatible with the male brain: spatial ability and motor skills. This hypothesis was 

tested on sixty human participants—thirty male and thirty female—who completed the same 

survey, examining each of the four neural functions. 

Performance on each test was defined by a pass/fail value, pass being recorded as 1 and fail as 

0. Males performed 3% better than females in social cognition, and 22% better than females in 

motor skills. Females performed 3% better in spatial ability and 20% better in memory. While 

slightly more expected results were seen in the tests of memory and motor skills, based on the 

data, it was concluded that the effects of the sex differences in the brain are not great enough to 

be a defining factor in an individual’s performance in spatial ability, motor skills, social cognition, 

and memory. 
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Rowland, Logan 

Washington-Lee High School 

 

The Effect of Gender, Race, and Socioeconomic Status on VJAS 

Participation 

The purpose of this experiment was to test the effect of gender, race, and socioeconomic status 

on participation in the Virginia Junior Academy of Sciences (VJAS).  The H1 Hypothesis was 

that if students were surveyed based on gender, then more male students will have participated 

in VJAS, because of the large domination of STEM fields by males.  The H2 was that if survey 

results were categorized by race, the Whites and/or Asians will have the most participation 

because these groups are more commonly involved in educational extracurriculars and higher 

educational opportunities.  The H3 is that if members are compared based on socioeconomic 

status, then upper class students will have the highest rate of VJAS participation, due to their 

higher access to materials and knowledge needed.  The Null Hypothesis (H0) was that there will 

be no significant change in VJAS participation, regardless of gender, race, or socioeconomic 

status. 

The results showed that the H1 Research Hypothesis was rejected because more females 

participated in VJAS.  However, the H2 and H3 Hypotheses were supported, showing that White 

and Upper Class students had the highest percentage of participation.  The H0 Null Hypothesis 

was not rejected because the p-values for only gender and socioeconomic status were 

statistically significant, and not that of race. 
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Meredith, Kate 

H-B Woodlawn Secondary Program 

 

Investigating the Correlation Between Fear and Political Views 

Politics are a huge part of our world. Understanding the differences between conservatives and 

liberals is essential for our government to function well. If we know how other politicians function 

based on their outward representations of their brain's structure, we can know how best to 

persuade certain politicians. An experiment was designed to determine if there is a correlation 

between fear and political views. A survey was sent out to willing participants. The participants 

were required to sign a consent form prior to completing the survey. The survey included 

questions about fear responses, response to change, and political views. It also included fake 

questions that all pertained to school/work and mostly about stressors. The fake questions were 

included so that subjects wouldn’t figure out what was trying to be tested and have this 

potentially influence their answers. The hypothesis was that the more fear a participant has the 

more conservative that person will be. Thus far only preliminary data has been collected - 25 

people’s survey answers - and all of the participants are over the age of 18. Additionally, more 

participants are of white decent and are democratic leaning. However, age, race, and political 

views will diversify when more data is collected. Preliminary data shows that there is no 

correlation between fear and political views, therefore, the hypothesis is not supported. 

However, as more data is collected and some questions in the survey are refined, a correlation 

may start to appear. 
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Psaltis-Ivanis, Stefanos; McGivern, Connor 

T.C. Williams High School 

 

The Race for a Better Education 

The purpose of this project was to determine whether household income, elementary school 

attended, race, parental education level, and parental involvement had an effect on cumulative 

high school GPA. English teachers of all class rigors and grade levels at TC Williams High 

School were contacted and given the survey and human informed consent forms upon their 

agreement to participate in the study. After signing the form or having their parent/guardian sign 

the form, students in each of the classes traded them for a unique identification number to 

ensure that they completed the HICF and a link to the Google Form containing the survey. After 

this, students completed and submitted the survey. Our results showed a positive correlation 

between household income and GPA and between parental involvement and GPA. Elementary 

school attended had the lowest correlation on GPA. This could possibly be due to skewed data 

as the majority of the respondents were found to have attended three or four elementary 

schools. Based on our initial results, two of our hypotheses were supported as higher levels of 

parental involvement and higher levels of household income correlate with higher GPA's. This 

may be due to several things. Student academic achievement may be aided by parental 

involvement as concepts can be reinforced by someone other than a teacher. Thus, learning 

can be presented more often and in different ways. Students with higher household incomes 

may also have their parents around more often and have more access to their assistance. 
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George Washington Middle School 

 

Bioplastic: Making bioplastic disappear 

The focus of the project is to show how bioplastics are better for the environment and to test the 

biodegradability of corn starch based bioplastics using three methods.The hypothesis is that the 

extent of decomposition of a corn starch based bioplastic would be greatest under composting 

as compared to two other methods ,buried in the ground and exposed to air in a closed 

structure.  The I.V. is methods of decomposition and the D.V. is the extent of the decomposition 

of the bioplastic. 

The experiment had two phases:  making the bioplastic and decomposing the bioplastic. Trial 7 

from last year’s bioplastic project was used to make the bioplastic. This trial was used because 

it made bioplastic that was flat and even pieces could be cut out for testing decomposition. The 

ingredients are cornstarch,vinegar, water and glycerine.  Then the methods for decomposition 

were set up:  composting, buried in the ground and exposed to open air in a tool shed.  The 

bioplastic was placed in each of these areas. 

The results were that the bioplastic in the composter and ground were completely decomposed.  

However, the bioplastics in the toolshed only slightly decomposed. 

The conclusion is that the hypothesis was proven.  The bioplastic in the composter had 100% 

decomposition. However, the bioplastic in the ground also had 100% decomposition.  The 

bioplastic in the tool shed only  had decomposition between 0 to 25%.    Finally  bioplastics are 

better for the environment than conventional plastics because they can decompose much faster. 
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Williamsburg Middle School 

 

The Effect of Temperature and Ionization on the Rate of Invertase 

Catalyzed Reaction 

My project looks at whether the temperature or the ionization of a drink can slow down the 

reaction that converts sucrose into glucose. By slowing down the reaction that converts sucrose 

to glucose, the spread of diabetes might be able to be stopped. The drinks were tested by 

putting invertase into samples of drinks with different temperatures, and using glucose strips to 

determine the amount of glucose. The same method was used for testing amount of glucose in 

different ionizations of drinks. My hypothesis for part 1 was that foods with altered temperatures 

from 37 degrees celsius, the internal body temperature, would slow down the reaction because 

the drinks then have less energy and the enzyme changes shape so the reaction doesn’t work 

properly. My hypothesis for part 2 was that the drinks with altered ionizations would slow down 

the reaction because the altered drinks would not fit with the invertase, so the sucrose would not 

be broken down into fructose and glucose properly. The experimental results supported both of 

the hypothesis by showing that the drinks with altered temperatures and ionizations had slower 

rates of conversion. 
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Moldy Bread 

The reason for conducting this experiment is to identify what type of oilseed plants mold faster 

by baking them into bread and watching them mold. It is important because farmers need to 

know when their plants may mold so they can protect them. The research question is “How 

Does Type of Flour Affect Speed of Mold Growth?”. The hypothesis is that breads with more 

carbohydrates will mold the quickest, breads like potato bread and rice bread. The bread was 

baked and put in plastic bags, then put under a staircase in a dark, wet place to mold. The 

results are that potato bread molded the quickest: it took five days. Potato bread also had the 

most carbohydrates. In conclusion, breads with more carbohydrates mold quicker. 
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Effect of radiation on organisms 

The radiation used in the experiment is describing the electromagnetic radiation emitted from a 

microwave convection oven. In this experiment, growth of plants and bacteria were tested 

based on the amount of time the organism was exposed to microwave radiation. If certain 

organisms are exposed to microwave radiation, then the longer the organisms are exposed to 

microwave radiation, the overall growth of the organism will decrease.When starting the 

experiment, we first set up the plants and bacteria respectively. For the bacteria, we swabbed 

the E. Coli K-12 onto the petri dishes and placed them in the freezer, preparing them for the 

microwave. For the plants, we simply placed the seeds in the microwave for the predetermined 

amount of time. The results differed from what was at first expected. For the plants, the controls 

grew at 213mm and 175mm, the 5 second plants grew at 52mm and 18mm, the 10 second 

plants grew to 77mm and 32mm, and one of the 15 second plants grew up to 226mm, while the 

other did not grow. For the bacteria, there were many factors contributing to the overall “growth 

factor”, but the results were very similar to that of the plants. So as the time of exposure to 

microwave radiation increased, the growth of the organism also increased, but it also increased 

the chance of the organism dying or barely growing at all. Growing the plants and bacteria for a 

longer time could be an improvement, as well as experimenting with more trials. 
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The Effect of pH on the Rate of Dissolving an Antihistamine 

Severe allergies affect millions of people worldwide, and many do not seek medical attention, 

but rather self-treat. The purpose of this experiment is to see which pH level of a liquid makes 

the pill dissolve the fastest. This is very important for people with sever allergies because it can 

help them in an emergency situation and potentially save lives. The problem in this experiment 

was how the pH of a liquid affects the dissolving time of a Diphenhydramine capsule. The 

hypothesis states, a Diphenhydramine capsule will dissolve fastest in the most acidic solution. 

The experimental liquids were mixed with lemon juice which mimics gastric juices and placed 

into small containers, 10 samples at a time. Then the pill was placed in a container and watched 

until broken.  An ANOVA was conducted and the p value was 1.739 x 10^-7 (less than 0.05). T-

Tests were conducted between Apple Juice and Water, Apple Juice and Coke, Water and Coke, 

with the P values being, 0.00744, 7.023 x 10^-4, and 1.359 x10^-5. All of them were less than 

0.05, which rejected the null-hypothesis. The mean for water was significantly lower, at 772.15 

seconds, compared to the second lowest of Apple juice, at 866.7. So water was the fastest 

liquid to dissolve the pill.  The purpose of this experiment was met and the information will be 

helpful to all people with allergies, and people researching drugs, to know what type of coating 

would be best suitable for a medication.  
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Silicone Usage: Harmful or Helpful? 

The purpose of the project was to determine if higher level of silicones in foundations effect the 

toxicity of the foundation. Foundations will be selected randomly, 12 in total, with varying 

silicone levels. Each foundations ingredients will be researched online. The amount of 

silicone/silicone  based ingredients was counted  in each foundation. Foundations number of 

ingredients that can be toxic to the human body, was assessed  in each foundation. The EWG: 

Skin Deep Cosmetics Database was used to assess toxicity of ingredients. Data was grouped 

into charts and furthermore checked if data matches with hypothesis.There were a few general 

trends observed from the data. The higher the silicone amount, the higher the toxic rate. The 

overall median of number of toxins was 11.5, and the median of silicones was 6.  Foundations 

with lower amounts of silicones, tend to have lower amounts of toxins. However, foundations 

with 6 or more silicones, have 9 or more toxic ingredients. The foundation containing a silicone, 

will increase the number of toxins, supporting the hypothesis. This outcome supports the theory 

that silicones are potentially harmful to human skin. Some potential improvements would be, 

including a wider variety of foundations, allowing for the hypothesis to be further validated, or 

allowing for more data trends to be observed. 
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The Effect of Alcohol on Biological Membranes 

The purpose of this experiment was to study the effect of different alcohols on membrane 

damage. It was hypothesized that if the type of alcohol applied to beetroot was changed, then 

the beetroot would absorb the most sec-butyl, followed by ethanol, and then isopropyl. If the 

concentration of alcohol was increased, then the membrane would have a greater absorbance, 

thus having greater damage. 75 beetroot pieces were cut and placed in one of the three 

alcohols in either 0%, 10%, 20%, 30%, or 40% solution. The pieces soaked for 24 hours and 

then the solutions were transferred to cuvettes, which were then individually placed into a 

spectrophotometer to record absorbance. The results of this experiment supported the 

hypothesis. An ANOVA test was run to determine the statistical significance of the data, and the 

resulting p-value of 4.02027x10^-43 showed the data was significant. In addition, three t-tests 

were performed for each of the five different concentrations, producing a total of 15 t-tests. All 

data was significant except for the comparison of 10% isopropyl and 10% ethanol, 30% 

isopropyl and 30% ethanol, and 40% isopropyl and 40% ethanol. The results of this experiment 

suggested that sec-butyl is the most harmful of the three alcohols, followed by ethanol, and 

lastly isopropyl. As well, as alcohol concentrations increased, the cell membrane underwent 

more stress. 
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The Effect of pH on Invertase Enzyme Activity 

This experiment was conducted to find the effect that changing pH has on the invertase 

enzyme. This was determined by measuring glucose concentrations over time in solutions with 

varying pH values. Invertase is nearly identical to the human sucrase enzyme, which is found in 

the small intestine and is responsible for breaking down the sugar sucrose into glucose. As 

intestinal pH changes from the usual 6.7, the enzyme begins to denature and can no longer 

break down sugar molecules. The hypothesis was that if the pH was 4 or 5 as opposed to the 

other levels, enzyme activity would increase because the optimum pH of invertase is 4.5. Data 

was collected by adding invertase to solutions of sucrose and water at different pH levels, then 

dipping glucose urinalysis strips into the solutions at different time intervals. At a pH of 4, the 

enzyme broke down more sugar at a significantly faster rate than at any other pH level. There 

were no statistically significant differences between any of the other levels. The null hypothesis 

was rejected, since pH did have a definite effect on enzyme activity, and the experimenter’s 

hypothesis was supported by the results. Based on the evidence gathered and on prior 

knowledge, it can be inferred that sucrase in the human body operates at a suboptimal level, 

and somehow lowering the pH of the small intestine might increase its efficiency. Further tests 

could be run with different pH levels to determine their impact on enzyme activity. 
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The effect of pH on calcium carbonate conductivity in an intestinal diffusion 

model 

Many adults must take calcium supplements to meet the daily intake guidelines. Calcium 

carbonate is the most popular form of supplement due to its low price and high calcium content, 

but it must be taken with food so that stomach acid can break it down. Some individuals who 

have low stomach acidity have issues with digestion and have looked to naturopathic remedies 

like consuming apple cider vinegar before meals for a solution. 

This experiment aimed to look at whether the acidity of the stomach would impact the extent to 

which calcium carbonate was broken down and absorbed in the intestine. The intestinal wall 

was modeled using a thistle tube with dialysis tubing over the mouth. Four groups were devised: 

pH 1, pH 2, apple cider vinegar, and a neutral control. Calcium carbonate was stirred into each 

solution, and the thistle tube was submerged for ten minutes. A conductivity probe measured 

the concentration of calcium ions that had traveled across the membrane.  

The pH 1 group had the highest average conductivity, with 181.0 μS/cm. This result was proven 

statistically significant through ANOVA and t-tests, so the hypothesis was supported. The 

control was also proven significant, though the pH 2 and apple cider vinegar groups were not 

statistically different. Regardless, these results suggested that higher levels of acidity in the 

stomach may provide an advantage in the breakdown and absorption of calcium later in the 

intestine. Further experimentation must be done to consider the potential impact of in vivo 

factors. 
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DNA extraction from Bananas 

DNA is the one of the most important molecules in existence. Being able to better extract it from 

cells would avoid having extra steps like PCR, since there is more DNA extracted. What is the 

best way to extract DNA from fruit? If we consider: quantity of salt, length of the carbon skeleton 

in the alcohol & length of salt, molecular weight of the salt & alcohol and the type of salt. 
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The effect of different types of leaves on the pH and phosphate level of 

water 

The purpose of this study was to determine the effect of different type of leaves on the pH and 

phosphate level of water. The independent variable was the type of leaf (Northern Red Oak 

[Quercus rubra], Sugar Maple [Acer saccharum], and Sycamore [Platanus occidentalis]). The 

control group was water with no leaves. The dependent variables were the pH and phosphate 

levels of the water. The hypothesis was: If the leaves are measured for their pH and phosphate 

level with the water, then the sycamore leaves will have the lowest pH level and the highest 

phosphate level. I gathered 25 grams of three different types of leaves and put 5 grams of each 

type of leaf into a separate 500 ml cup, for a total of five trials for each type of leaf, with one set 

of trials with no leaves in the cups (the control). The cups were sealed with tinfoil. After 10 days, 

I tested the pH and phosphate level of each cup. The results showed that all the leaves 

generally affected the water in a neutral way because they caused the water to be a bit more 

basic but still basically the same pH level as tap water. These results do not support the 

hypothesis. In conclusion, the results suggest that the leaves may actually keep the balance of 

acidity and alkalinity in the stream at a healthy level. 
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How Different Brands of Antacids Affect the Time it Takes to Neutralize 

Different Levels of Acidity 

My project tests two antacid brands:  one cheap, one expensive. The antacids are tested 

against three liquids with different levels of acidity. This experiment was conducted to see which 

brand neutralizes acids quicker. This experiment benefits those who experience indigestion, 

letting people know if two differently priced antacids are actually different in time efficiency. I 

decided to crush an antacid in each liquid and I used pH strips to mirror the neutralization 

process. I discovered that with mild indigestion, Gaviscon, the expensive brand, is better, while 

with strong indigestion, Tums, the cheap brand, is more efficient.  
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Baking Powder 

I carried out a project about how the amount of baking powder would affect the height and 

density of cupcakes. Over the past few years I developed a liking towards baking and in the 

process I observed that measuring could be tricky. As soon as you add a little too much, it 

changes everything drastically. That is why I decided to undertake this project, not just for 

school, but also for myself as well as all the curious bakers out there.  

I was able to experiment on how to reach the ideal amount for the recipe by adjusting the 

quantity of baking powder. Coloring the cupcakes made it easier to gather data. In the end, I 

found that the amount of baking powder did in fact increase the cupcakes’ height. However, 

instead of making the cupcakes fluffier as per my hypothesis, the increase in baking powder 

actually made them more dense. Whoever knew baking powder is so much part of the scientific 

world! 
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The Effect of Type of Liquid on the Ratio of Electrolyte Content to the 

Caloric Value 

The purpose of the study was to determine the relationship between the concentration of 

electrolytes and the caloric value in different beverages. The independent variable was the type 

of drink: Gatorade, coconut water, store-bought orange juice, freshly-made orange juice.  The 

control group was room temperature tap water. The dependent variables were the concentration 

of electrolytes using the formula G=I/V and the number of calories for each beverage. The 

hypothesis was:  If different types of sports beverages are tested for conductivity and the ratio of 

their conductivity on the caloric value, then coconut juice will have the highest concentration of 

electrolytes and lowest number of calories compared to other sports drinks. Five trials were 

conducted to test the conductivity of each liquid to determine the concentration of electrolytes, 

and the caloric value of each liquid was recorded. The results showed that water, the control, 

had the best ratio of electrolyte concentration to caloric value, and coconut water was the 

second best. These results did not support the hypothesis. In conclusion, the results suggest 

that drinks with high numbers of electrolytes aren't always good for the body. Beverages with 

high amounts of calories can cause obesity and large weight gain. Drinking beverages with a 

balanced amount of electrolytes to calories will be a good healthy source of electrolytes instead 

of beverages like fresh squeezed or store bought orange juice with high amounts of calories. 
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Burger Fanatisisim 

Do certain types of oils make burger meat cook faster? I wanted to find out which one. Taking 

Peanut and Olive oil as the two most used cooking oils I made a hypothesis that peanut oil 

would cook the meat faster because it is mainly used in fast food making while, on the other 

hand olive oil is used for restaurants. 

I took both oils and decided to experiment with another trial as well no oil. Taking my ground 

beef patties I cooked all of the meat at the same temperature for the oil once and not oil ones. 

Before taking the patties off of the stove I checked regularly to see that all of them were at an 

internal temperature of 165 degrees fahrenheit. I completed my experiment finding that the 

peanut created an internal temperature of 165 degrees fahrenheit the fastest. I believe that my 

project will help people scientifically and at home because scientists can take the information 

that I found and experiment with other oils to cook other foods faster to. At home this project 

could simply just help you get ready for a get together .  

I the future though I would definitely try and  experiment with more types of oils. 

 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 60 

 

(CH) CHEMISTRY 

7 CH 405 

 

Kassi, Mariska 

Williamsburg Middle School 

 

The Effect of Drinks on Teeth Staining 

The purpose of this experiment was to determine the effects of different drinks on the 

discoloration of teeth. Human teeth are structured in such way that they develop microscopic 

pores that can collect particles of  liquids or foods.  When these pores get clogged, it can cause 

the whole tooth to stain. Staining of the teeth can cause wearing of the enamel, and when the 

enamel gets damaged it can cause the dentin to get damaged too.  

It was hypothesized that if the drink was hot green tea then it would cause the most staining on 

a tooth, because tea has tannins, which cause the color of the drink to get attached to a surface, 

or teeth, in this case. The five drinks (Diet Coke, green tea, apple cider, and a Monster Energy 

Drink)  were used to determine which  drink would cause the most staining. The five drinks were 

each poured into separate bowls and three hollowed-out eggs were placed in the bowls for 24 

hours as a substitute for teeth.  

After the 24 hour period the eggs were examined and the amount of discoloration was 

determined using three charts to identify the level of tooth discoloration. The energy drink had 

the most discoloration and the green tea had the least. The rejection of the hypothesis could 

mean that the experiment could have been improved in ways such as keeping the drinks at the 

same temperature as they were when the eggs were first added. 
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The Effect of Substances on how Fast Ice Melts 

To some people ice on the roads can be handled easily.   Some people think that it is very 

dangerous and could cause fatal accidents.  Well, both are right, it just depends on the amount 

of ice.  In this experiment, I am trying to find out what will melt ice the fastest: salt, sand, or 

sugar.  My hypothesis is that the ice will melt the fastest with salt because salt causes a lot of 

freezing point depression.   That means that salt lowers the freezing point of the water and 

water needs a lower temperature to freeze.   Sand and sugar both lower the freezing point of 

water but not by much. 

Salt that causes freezing point depression cannot work alone.   To melt the ice, salt needs 

water.  Luckily ice has a thin layer of water on top of it.  When you put down the salt it hits the 

water and dissolves, lowering the freezing point of the ice around it and eventually melting the 

ice. 

Sand is put on the roads not for melting the ice but to provide better traction for pedestrians and 

drivers.  Sugar is not at all used on the roads.  What do you think will melt ice the fastest? 
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The Effect of Temperature on Galvanic Corrosion 

The purpose of this experiment was to determine the effects of temperature on galvanic 

corrosion. The hypothesis was that the percent change in mass would be greatest at 70 

degrees Celsius (the highest temperature tested), because the electrons would be moving the 

fastest and galvanic current density would be the greatest. Galvanic corrosion is an 

electrochemical reaction that occurs when two different metals are in electrical contact in an 

electrolytic solution.  Galvanic corrosion can be a major issue on ships. This project seeks to 

identify environmental factors that increase the risk of corrosion.  In this experiment, four metal 

pairings (Cu/Zn, Cu/Al, Fe/Zn, and Fe/Al) were tested at three temperatures (6, 20, and 70 

degrees Celsius) over six days.  Percent change in mass was measured so that variation in 

initial metal weight would not affect the results.  Corrosion changed with temperature as 

expected in the zinc samples, but not in the aluminum samples.  This is most likely due to 

experimental error, because the change in mass of the aluminum was within measurement error 

of the scale used (0.1-0.2 grams). In conclusion, the hypothesis was supported by the zinc 

samples and inconclusive with the aluminum samples.  Extensions to this project could include: 

testing the effect of temperature on the electric potential of a galvanic cell; the effect of metal 

type on galvanic corrosion; or the effect of type of electric cell and temperature on electric 

potential of a metal pair. 
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Knox Rocks 

How do synchronized swimmers make their hair look so good? The slicked back “do” is 

achieved by painting a thick layer of hot Knox gelatin onto the hair and allowing it to harden. 

Once hardened, it's difficult to remove. Synchronized swimmers believe that four liquids work 

best to remove the hardened Knox: pineapple juice, hot water, lemon juice, and vinegar. In this 

experiment, it was hypothesized that pineapple juice would work the best by being absorbed the 

most by the hardened Knox. The experiment was conducted by pouring ten milliliters of liquid 

Knox into a Petri dish. The Petri dish was weighed using a coin scale once the Knox hardened. 

Next, five milliliters of either pineapple juice, lemon juice, hot water, or vinegar was poured on 

top of the hardened Knox. After two minutes, the liquid was poured out of the Petri dish, and the 

Petri dish was weighed again. The hypothesis was not supported. The hot water was absorbed 

the most by the Knox. This may have occurred, because to make liquid Knox, the powdered 

form is mixed with boiling hot water. The hot water may have re-melted the Knox and re-created 

a new, less concentrated liquid gelatin. Ph may also have had an effect. If this experiment was 

done again, different solutions with a higher ph than water could be used as well as solutions 

with a different base than water, such as oil.  
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The Effect Of Different Brands of Whitening Toothpaste on Stained 

Teeth(eggshells) 

The purpose of this experiment was to determine which brand of whitening toothpaste removes 

the most stain from teeth. As a result, people now know which toothpaste does the best job. The 

four brands of IV used were Tom’s Luminous White, Colgate Optic White Radiant, Crest 3D 

White, and Sensodyne Pronamel Gentle Whitening. To conduct this experiment, 20 eggs were 

hard boiled and stained with coffee. Each level of IV had its own 5 eggs and toothbrushes. The 

eggs were brushed 2 times a day for 5 days. Eggshells were used because they are made of 

similar material as tooth enamel.The hypothesis was if the brand of toothpaste is Crest 3D, then 

the amount of stain on the teeth (eggshells) will decrease the most because according to dental 

research, this brand removes 95% of surface stains. The hypothesis was successfully 

supported because in 4 out of 5 trials, the Crest 3D eggs concluded with a stain of A1/15, which 

is the lightest stain on the VITA dental scale.  Although Tom’s was a close second. Crest had 

the highest mean value of 14.8. Tom’s had a mean of 14.6. Interestingly, the experiment 

showed that stain levels on the eggs reduced anywhere from 1 to 15 shades depending on the 

brand of toothpaste used. The levels of IV with the highest variation were Crest and Tom’s with 

a range of 2.  Overall, these values indicate that there was not a significant amount of variation 

between these two brands. 
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Which drink is the worst for your teeth? 

Do you know people with dental issues? A lot of their tooth problems may be caused by the 

beverages they drink. This project was designed to figure out which drink really does the most 

damage to teeth: Coke, coffee, Fanta, apple cider, lemonade, or water. This experiment was 

performed by submerging a hollowed out egg in each of those drinks for five days. The 

hypothesis was that Coke was going to be the worst for your teeth and after four trials the 

results proved the hypothesis to be correct. Although Fanta discolored the egg shells the most 

and apple cider eroded them the most, Coke was second in both categories. Water did not harm 

the egg shell in any way. The experimental results show everyone what drinks to avoid to help 

keep their teeth healthy and white, and that water is the best choice. 
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Why Energy Drinks 

Advertisements have always said that they have more electrolytes than their competition. 

Famous athletes are always using these drinks, and telling others to use them. This experiment 

tested to see whether or not the amount of sodium in an energy drink affects the amount of 

electrolytes, as measured by the amount of voltage the drink produces Electrolytes are 

dissolved sodium so the goal was to find out if the amount of sodium was increased then did it 

affect the conductivity of the drink. The energy drinks were measured for conductivity by using a 

multimeter. Each drink was tested 3 times. Gatorade, Powerade, and Monster were poured into 

beakers and then into plastic cups. A multimeter was set to 20v and the probes were placed into 

each cup of drinks. The results were very reliable. The first dink that was tested was the 

Gatorade, it averaged 0.04v. The next drink that was tested was the Powerade. It averaged 

0.02v when the experiment was conducted. Finally Monster was tested. Monster had an 

average of 0.1v which was the highest out of the three drinks tested.The experiment that was 

conducted benefits the sports area a lot. It benefits the sports world because it has figured out a 

way to test how many electrolytes are in the drink quickly and easily. The experiment has also 

helped because now people know which drinks help them the most when they perform athletic 

activities. 
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Rising of the Sweets 

The projects purpose is to see if the amount of protein in an egg, determined by the size of the 

egg, changes the amount the cupcakes rise. This project was created to figure out the science 

behind baking and the way things are baked. The goal of the project was to find the effect of 

different amounts of proteins on cupcakes. The hypothesis was if the amount of protein is 

increased, then the height of the cupcakes, as measured by the amount they rise, will also 

increase.The approach to investigating the question was creating batches of cupcakes with no 

egg, large egg, extra-large egg, and jumbo egg,  with each egg having a different amount of 

protein. The cupcakes were then baked in the oven and kept the time they were in the oven and 

time they spent cooling the same. The results showed that the cupcakes baked with large eggs 

rose the highest, at an average of 3.4 centimeters. The cupcakes baked with extra-large eggs 

rose the second highest, at an average of 2.6 centimeters. The cupcakes baked with no eggs 

rose the third highest, at an average of 2.2 centimeters. Lastly, the cupcakes baked with jumbo-

eggs rose the lowest, at an average of 1.3 centimeters.  The conclusions showed us that indeed 

the amount of proteins did affect the amount the cupcakes rose. This project contributes to the 

baking department because now the size of which egg to buy when baking is known. 
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Popcorn Mania 

In our project, we wanted to test different popcorn brands by putting them in the microwave for 

1:30. We experimented 3 popcorn brands. They were Pop Weaver, Orville Redenbacher, and 

Act II. We thought the result would be that Orville Redenbacher left the least popcorn kernels 

because it was said to be the best popcorn brand. Our hypothesis was incorrect because the 

popcorn brands do have different ingredients, and the sizing was different. 
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The Effect of Fruit Peel Type on Alcohol by Volume Production 

The purpose of the experiment was to find the Effect of Fruit Peel Type on Alcohol by Volume 

Production. The experiment was conducted by peeling three types of fruit (Mango, Banana, and 

Kiwi) and blending each type with distilled water. The fruit peel-water mixture was put into a 

graduated cylinder and the specific gravity was measured using a hydrometer for each type of 

fruit peel. Each trial consisted of 62.5 grams of fruit peel and 250 mL of distilled water, divided 

into 4 mason jars. The fruit peel was then put into multiple mason jars and fermented for two 

weeks. After the two weeks were over, the specific gravity of each fermented fruit peel type was 

measured again. The formula “Final Gravity minus Original Gravity, times 131.25” was used to 

find the Alcohol by Volume of the fermented fruit peel. The results supported the hypothesis and 

revealed that Mango peel had the highest Alcohol by Volume, the Banana had the least, and the 

Kiwi had results in the middle. From this, it was concluded that Mango peel would make the best 

contender for biofuel. With the highest Alcohol by Volume and the highest worldwide waste 

percentage of the three fruits, it could replace burning fossil fuels in drastic amounts. The waste 

percentages of mangos could also decrease by large percentages. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 70 

 

(CH) CHEMISTRY 

8 CH 415 

 

Arnold, Virginia 

George Washington Middle School 

 

The Effect of Nail Polish Brands on the Strength of the Polish 

The nail polish industry is large and growing, and it offers many different products. This can 

make it confusing to know which polish will be the toughest and yield the greatest return on the 

time and money spent. This experiment tested whether the brand of nail polish affected how 

well it would stay on during multiple tests. The tests included dropping coins, spraying with a 

hose, and dropping a plank of wood on the painted square of nail polish. These tests occurred 3 

times per square, and the experiment included 3 trials per brand of nail polish, of which there 

were 4. After each test, the nail polish squares were examined and the total number of 

scratches recorded. The data is presented cumulatively. The results indicated that the Fresh 

Paint nail polish lasted longer than the Maybelline Forever Strong +Iron, the Sally Hansen 

Diamond Strength, and the Wet N Wild Fast Dry. The results across trials, however, were highly 

varied- the data had a high range between trials. This is indicative of error throughout the 

experiment. One potential source of error was the different colors of the polish. The dissimilar 

pigmentation could have resulted in error, in that the difference in pigment materials could have 

changed the strength. It could also have brought unconscious bias when measuring the nail 

polish scratches. Future experimentation would benefit from using the same color polish 

throughout the brands used. 
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Does Time Affect the Voltage of a Lemon? 

Is there a way to get more voltage out of a lemon just by waiting? Would it even  affect the 

voltage? The experiment “Does the voltage in a lemon decay over time?” tries to answer that 

same question by measuring a lemon’s voltage after twenty-nine days in total. The procedures 

are to find a flat surface. Layout a lemon, cut out two slits opposite from each other from the 

middle of the lemon,  insert a copper and a zinc metal, measure the voltage and wait for a set 

amount of day to measure again. The investigator found out that 1 day after buying the lemons 

had the most average voltage. In contrast, 29 days after buying the lemons created the least 

amount of average voltage. 

Surprisingly, there was a small increase in the data between 8 days and 15 days after buying 

the lemons after measuring the voltage. The investigator believed that this happened because 

there was a possible error when some slits were cut deeper than others, resulting in the lemon 

juice to evaporate quicker. Next time, the investigator could possibly measure out the slits being 

cut more precisely, or measure the voltage of separate groups of lemons that have not been cut 

after a set amount of days. The investigator learned that when the lemons were bought 1 day 

after buying, those lemons would produce the most voltage. Furthermore, the newer the lemon, 

the more lemon juice, and therefore, more voltage. 
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Powdered Ice 

People are always putting a substance called ice salt on their sidewalks when the sidewalks are 

frozen, but why salt, and is there a better substance to use? This project looked at a few 

different common household powders and how effective each of them was at melting an ice 

cube. The powders tested were salt, sugar, flour, and baking soda, with a base test on an 

uncovered ice cube. Each powder was dispensed onto an ice cube that had been placed in a 

cup and were timed to see how long it would take to melt. My hypothesis was that salt would 

melt the ice cube the fasted. The results supported my hypothesis with salt having the lowest 

average melting time of 35.28 minutes. The experiment showed that salt is indeed the best 

substance for melting ice out of the substances tested. 
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Effect of Different Layers of Filteration Method On The pH Level of Filtered 

Water 

The purpose of this experiment was to investigate the different layers of material to filter the 

water. This experiment was chosen because the experimenter wanted to help the world and 

prove there is a cheaper alternative method to purify contaminated water. The experimenters 

interest was choosing this experiment was to provide ideas to the people who were affected by 

Hurricane Harvey. In this experiment, the independent variable was the different layers of the 

filteration system. The dependent variable was the pH of the filtered water. The control is the tap 

water. 
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The Sweet Science of Baking 

Chocolate chip, oatmeal raisin, peanut butter are all delicious cookies with one ingredient in 

common - sugar. But do we have to add sugar to make those cookies taste good? Sugar is high 

in calories and eating too much of it can cause weight gain and other health problems so more 

and more people are using other, both natural and artificial sweeteners. Since I love baking I 

decided to test how the sweetness of sugar substitutes compares to the sweetness of sugar. To 

test it, I baked four batches of chocolate chip cookies, each with a different type of sweetener: 

Splenda, Stevia, agave syrup and sugar. I had 30 volunteers test the cookies, without knowing 

which sweetener was used, and tell me which was their favorite, least favorite, and why they 

chose this. My hypothesis was that sugar based cookie would taste the best, and people would 

pick it as their favorite. I also thought that Splenda based cookie would taste the worst, and 

people would pick it as their least favorite. My results were that people liked the sugar based 

cookie the most, and the agave syrup based cookie the least. From this experiment, I learned 

that sugar is really the key point of chocolate chip cookie recipes and it makes the best tasting 

cookies. I also learned that the type of sweetener affects how the cookies look.   
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The Effect of Temperature on 6V Batteries 

The purpose of this project is to see what effect temperature has on the efficiency of batteries.  

This experiment is globally relevant since many objects in our everyday lives, such as cars and 

cellular phones, rely on batteries, so it is a topic worth research and investigation.  Hopefully, 

results from this experiment (and experiments like it) will result in batteries being used and 

stored in ways that enable them to function more efficiently.  The approach to investigate this 

problem started with testing the voltage of batteries, using a multimeter, in differing 

temperatures (-6.6°C, 4.4°C, 25°C, 32.2°C, and 54.4°C).  Each battery had a starting voltage of 

13.4. After the batteries stayed in one of the 5 temperatures for 24 hours the multimeter was 

used and each batteries' voltage was measured. The battery in the highest temperature had an 

average voltage of 13.25 while the battery in the lowest temperature had an average voltage 

between 13.4 and 13.3 volts. The hypothesis of a battery subjected to higher temperatures will 

suffer a decrease in voltage was proven correct as shown by the experimental data. 
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Stain Remover Showdown 

The purpose of this experiment was to find the effect of different stain removers (with different 

ingredients) on a common stain.  My hypothesis was if Shout, Zout, OxiClean, and All are used 

to remove the same type of common stain, Shout will be the most effective in removing the stain 

because Shout contains a combination of solvents, surfactants, oxidizing agents, and enzymes.  

To test this hypothesis, the four types of stain removers were used on a common food stain – 

barbecue sauce (Sweet Baby Ray’s Barbecue Sauce).  The average percentage of stain 

removal for each stain remover and the control group was determined.  In the end, while all the 

stain removers had an effect on the removal of the stain, it was determined that the average 

percentage of stain removal was greatest using Shout when compared to the other stain 

removers and the control group.  There also appeared to be a strong correlation between the 

complexity of the stain remover (the combination of solvents, surfactants, oxidizing agents, and 

enzymes) and the effectiveness of the particular stain remover.  The results supported the 

hypothesis. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 77 

 

(CH) CHEMISTRY 

8 CH 422 

 

Rahman, Md Nabil 

Kenmore Middle School 

 

Which Antacid is the Most Efficient and Effective? 

Humans have been vulnerable to acid refluxes for centuries. Due to the evolution of modern 

medicine, we now have pharmaceutical solutions that are supposed be more effective in 

neutralizing the excess stomach acid. The goal of this project was to find the most effective 

antacid but, as well as the most efficient. In my project, I had tested to find the acid 

neutralization capacities (ANC) of different types of antacids. To find the ANC, I had to back 

titrate the antacids with vinegar and household ammonia. I later calculate the moles calculated 

per gram of antacid.  A skew that I had faced in this experimentation was the molarity of the 

ammonia because it was household and did not have the concentration labeled on. Therefore, I 

had to estimate the molarity of the ammonia. Doing so, I was able to find the strongest antacid 

theoretically.  To compare alongside this data, I tested how quickly these antacids would reach 

a certain pH to see how practical these tablets were. experiment. This experiment was done 

simply by dropping one tablet of a type of antacid in a certain amount of vinegar. I repeated the 

experiment for each type of antacid. I measured the data by recording the pH of the solution 

every 15 seconds for 10 minutes. In my time experimentation, I received completely different 

results compared to what I had received in the acid neutralizing capacity. I believe that the 

results of my project can better-educated people who suffer from these refluxes. 
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The Effect of Preservation Method on the Appearance and Taste of  Sliced 

Apples 

The purpose of this experiment was to research the best way of preserving sliced apples while 

maintaining the original color and taste. Farmers markets and grocery stores keep samples out 

for hours at a time, and places like rest stops and fast food stores keep bagged apples on 

shelves for days. Apple slices were treated with one of the following treatments: ascorbic acid, 

apple cider vinegar, water, salt water, and lemon juice. An apple was also vacuum sealed, and 

another treatment was a rubber band securing the apple slices to the original core to keep air 

out. The last set of slices received no treatment and was the control. The hypothesis was that if 

apple slices are treated using these different methods, then the ascorbic acid would preserve 

the color and the flavor best, because ascorbic acid is what’s most often used in the snack food 

industry. The apples were tested for both maintenance of original color and taste. First, the color 

was tested over time using a chromatic scale ranging from one (light) to 30 (dark). Later, the 

flavor was tested by human subjects on a scale from one to five, with one being the least 

appealing and five being the most appealing. The hypothesis was partially supported; ascorbic 

acid preserved the color best, but was consistently ranked as least appealing on the taste scale. 
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The Effect of Different Electrolytes on the Efficiency of a Hydrogen 

Generator 

The purpose of this experiment was to determine the effect of different electrolytes on the 

efficiency of a hydrogen generator.  The hydrogen generator used electrolysis, the process of 

splitting a compound into its elemental components, to split water into hydrogen and oxygen.  

The levels of the independent variable were sodium hydroxide, sodium chloride, sodium 

bicarbonate, sulfuric acid, and the control, tap water.  The constants were the hydrogen 

generator, the 3% concentration of the electrolytic solutions, and the 6V lantern batteries.  The 

hypothesis was if the electrolyte is farther from neutral on the pH scale then it would be more 

efficient.  In this experiment sodium hydroxide and sulfuric acid were the farthest from neutral.  

The time to produce 236 mL of hydrogen and oxygen gas was measured and compared to the 

other electrolytes.  The results showed that sulfuric acid was the most efficient electrolyte, 

followed by sodium hydroxide, then sodium chloride and sodium bicarbonate.  The least 

effective was the control, tap water.  The results did not support the hypothesis because the 

electrolyte farthest from neutral, sodium hydroxide, was only the second most efficient 

electrolyte and sulfuric acid, which is slightly less extreme on the pH scale than sodium 

hydroxide, was the most efficient.  Also, sodium chloride was significantly more efficient than tap 

water despite having the same pH value. 
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The Effect of Different Types of Salt on the Heat Conductivity of Hand 

Warmers 

The goal of this experiment was to find out how different types of added salt affect the heat 

conductivity of hand warmers.  This investigation was conducted by adding 1 tablespoon of 

different types of salt  (Rock, Himalayan, Sea, Table, and Kosher salt) to a hand warmer and  

then measuring  the temperature 15 minutes after it was exposed to air and 30 minutes after it 

was exposed to air. The experiment was repeated three times for each level of the independent 

variable: Rock, Himalayan, Sea, Table, and Kosher salt, as well as the constant, no salt.  

The data supports the original hypothesis as it shows a correlation between the heat 

conductivity and the different salts. More specifically the results concluded that, out of the added 

salts, Himalayan salt conducted more heat than any other added salts. The temperatures for the 

Himalayan salt at 30 minutes was 62℃, 54.1℃, and 58℃. They averaged to 58.03 ℃ making it 

the most conductive salt. Himalayan salt was closely followed by Rock Salt with 52℃, 56.7℃, 

and 56.1℃. It is also important to note that the control (no added salt) had an average of 60.9℃, 

more than 9% higher than the closet added salt (Himalayan). This experiment is a great 

example of chemical reactions, but specifically Oxidation-Reduction Reactions which we see 

without realizing in reactions such as rust, decay, combustion, and biological reactions. 
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What is the Effect Of Temperature on the pH of Orange Juice 

The initial idea for this project was to determine the effect of different variables on an acidic 

substance. The purpose of this experiment was to determine the effect of temperature on the 

pH of orange juice. In this experiment, it was predicted that if a higher temperature of orange 

juice is tested, then the pH will consequently be lower. During the experiment, orange juice was 

heated up on the stove. For some levels of this experiment, it was required for the orange juice 

to be put in the fridge to reach the temperature needed for that level. When it reached the 

desired temperature, a pH strip was placed into the pot of orange juice. The pH of the orange 

juice was determined by a color comparison paper found with the pH strips.  

While this experiment was being performed, it was noted that during the levels with higher 

temperatures, such as the 80 degrees’ level, much of the orange juice had been evaporated. It 

was also noted that many of the data points showed a higher range than what was shown in 

research. During this experiment, it was concluded that when the pH rises, the pH drops. The 

highest temperature resulted in the most acidic orange juice, or the lowest pH. These results 

accept the hypothesis. 
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An Investigation of Levels of Vitamin C in Varying Brands of Orange Juice 

According to the NHANES (National Health and Nutrition Examination Survey), Americans have 

worryingly high levels of Vitamin C deficiency. Twenty-one million americans have serious 

Vitamin C deficiencies, while 66 million are at risk of developing Vitamin C deficiencies. Taken 

together, this totals 87 million americans.  This is one of the highest shares of the population in 

developed world. However, the government is taking vitamin c of the list of nutritional 

information factors listed on cartons.  

This experiment was designed to find real levels of vitamin c content in 3 different brands of 

orange juice, and freshly squeezed home made orange juice. This was performed using a 

titration; specifically, the redox titration of orange juice with Iodine lugol’s indicator solution and 

starch solution, in order to reduce the Vitamin C to a point where it would trigger the lugol’s 

iodine solution to a point where it changes color.  

The data collected showed that the hypothesis was confirmed and the null hypothesis was 

rejected: the brand type does have a significant effect on the content of Vitamin in orange juice. 

A number of statistical tests were carried out to make sure of the interpretation of results was 

accurate. The ANOVA test returned a P value of 0, thereby proving that brand of orange juice 

has a strong effect on the Vitamin C content. 
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The Effect of the Initial pH of a Solution on the pH Changes Caused by 

Electrolysis 

This experiment tested the effect of the initial pH of a solution on the change in the pH of the 

solution caused by electrolysis. The purpose of this experiment was to find a correlation 

between the pH of a solution and the rate of its dissociation. This study is applicable to chemists 

today because it provides information about which chemicals dissociate the most readily and 

what important or harmful chemicals may be released. 

In order to conduct this experiment, three solutions were made from a base of sodium sulfate 

and H2O. HCl was added to create an acidic solution, NaOH was added to create a basic 

solution, and a normal sodium sulfate solution was kept as a control. An electric current was 

then sent through each solution for an hour, and afterwards the starting and ending pHs of the 

solution were compared to find the change in pH. These tests resulted in every solution ending 

in a pH of around 12, meaning that the amount of change technically differed between each 

independent variable. 

The reason for these results could have been because the H+ ions from the water picked up 

electrons at the cathode, forming hydrogen gas and releasing into the air. At the same time, the 

OH- ions from the water could not be released as a gas, therefore staying in the solution and 

making it basic. To improve this experiment, a different base solution could be used to test if the 

same results occur. 
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The Effect of Different Materials on the Amount of Oil Extracted or 

Dispersed 

The purpose of the experiment was to find out which method of oil extraction or dispersion 

would be the most effective in the time allotted for each experiment. The hypothesis for the 

experiment was the ferrofluid extraction method would result in a greater amount of extracted oil 

than the other two experimental methods. The independent variables were the different 

materials being used, and the dependent variable was the amount of oil extracted or dispersed. 

The results showed that the ferrofluid extracted a mean of 1.5ml, while the orange peels only 

extracted a mean of 0.86ml of oil. Compared to both of them the dishwashing detergent 

extracted a mean of 2.5ml of oil. As presented by this data the detergent had the highest mean 

of oil repulsion. While the ferrofluid had the highest mean of oil extraction, removing more oil 

from the water than the orange peels were able to in the time given. Overall the orange peels 

had the lowest oil repulsion rate compared to the other two tests. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 85 

 

(CH) CHEMISTRY 

10 CH 430 

 

Abulghaith, Yusuf 

Wakefield High School 

 

The effect of temperature on the rate of reaction of vinegar with baking 

The purpose of my project is to test if temperature affects the rate of reaction of vinegar with 

baking soda. From that, I can then experiment on what temperature the reaction is faster or 

slower at. This research will impact society by letting people know how to safely store both 

chemicals together at the right temperature and use them at the appropriate temperature. My 

hypothesis was if baking soda was placed in vinegar at 5ºC, then the chemical reaction between 

the baking soda and the vinegar will be slower than in room temperature water. One of the most 

important variables that led to the success of the experiment was putting the flask with about 

118mL of vinegar on the heat plate and heating it until temperature needed for the trial. Another 

variable was verifying the temperature of the vinegar in the flask. The results on the data table 

shows that as the temperature of the vinegar is decreased, the rate of the reaction between it 

and the baking soda is increased. The graph shows that the lines slightly increased then 

gradually decreased and began to stabilized, with the exception of the 2nd trial, which sharply 

decreased then stabilized. My hypothesis was correct because at 5ºC, the average 

measurement was higher than the average of all the other temperatures, specifically room 

temperature(20ºC). This research will impact society by letting people know how to safely store 

both chemicals together at the right temperature and use them at the appropriate temperature. 
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The Effect of the pH of Simulated Seawater on the Difference in Mass of 

Eggshells 

The increasing usage of CO2 in the earth’s atmosphere has disrupted the ocean immensely. 

When this molecular compound rises to atmospheric levels, it adds to the presence of 

greenhouse gases in the environment. This forces the oceans to take on the task of eliminating 

the high levels of CO2, by implanting them in the water, which leads to the process of ocean 

acidification. In an effort towards discovering how this gas affects the overall health of the 

ocean, an experiment was conducted that aimed towards testing how different pH samples of 

simulated seawater would affect the difference in the mass of eggshells. As CO2 enters the 

ocean it starts a chain reaction that results in the production of carbonate ions (CaCO3) which 

are necessary for the survival of many life forms. However, the collected data showed no 

significant evidence of a decreased mass, in the more acidic sample (7.5 pH), for the recorded 

differences were not great enough. The purpose of this experiment was to showcase how lower 

ranking food chain organisms could become impacted by ocean acidification that would later 

lead to a butterfly effect of a ruined ocean ecosystem, along with a decreasing amount of 

seafood availability. 
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The Effect of pH on Release Time of Allergy Medication 

The purpose of "The Effect of pH on Release Time of Allergy Medication" was to determine 

whether or not the pH of a solvent would affect the release time of Zyrtec allergy medication, 

and to further learn whether certain drinks could provide allergy sufferers faster symptom relief.  

Five solvents were tested, all common drinks possessing various levels of pH. The solvents 

were water (control group, average pH 7.3), whole milk (average pH 6.72), orange juice 

(average pH 4.11), Gatorade (average pH 2.97), and classic Coca Cola (average pH 2.58). 

Fifteen cups were numbered and filled with 100 mL of room-temperature water (21℃), and one 

Zyrtec pill was dropped into each cup. The approximate amount of time it took for each pill to 

dissolve into particles was recorded as main data. The steps were repeated for the remaining 

levels of independent variable. The hypothesis was that if Zyrtec pills are dissolved in different 

solvents, they will dissolve fastest in the whole milk because the pH of whole milk is closest to 

the natural pH of the human small intestine.  

The Coca Cola dissolved the Zyrtec the fastest, followed by the Gatorade, disproving the 

hypothesis. Inconsistencies in final data results occurred because some trials lasted longer than 

the planned observation period. Adding stirring, heat, or extended observation to future versions 

of this experiment could result in more accurate results and a better ability to compare the pHs 

and dissolution times of all the solvents.  
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Ocean Acidification and Shellfish 

The purpose of this research was to observe whether lowering ocean water pH levels causes 

shellfish to break apart and decrease in mass. Three different experimental groups with 40 

grams of shellfish in jars of saltwater were set up. The water in group 1 had a pH of 8.2, group 2 

had a pH of 8.1, and group 3 had a pH of 7.6. The jars were set in the same location for 7 

weeks, and qualitative observations were recorded weekly. After 7 weeks, the jars were emptied 

and the shells were weighed again to determine if the differences in pH had an effect on shell 

weight. In all group 1 jars, the water stayed clear and the final shell weight was 40 grams. In 

group 2, two of the jars also maintained water clarity, but one jar grew a red algae in the water 

and on the shells. The final shell weight remained constant for all three jars of group 2. Only one 

jar in group 3 remained clear, while one jar became cloudy and another grew green algae. The 

shells in the clear and cloudy jars maintained their weight of 40 grams, but the one with green 

algae gained 1 gram due to algae growth. The hypothesis was not supported because group 3 

shell masses, with the lowest pH, did not decrease. One explanation could be that the 7-week 

testing period was too short to determine the ocean acidification’s impact on shellfish. 
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The Blue Light of Luminol 

The experiment for this project was done in order to determine the effect of different water 

temperatures on the glow of Luminol. This is known as chemiluminescence, the emission of 

light due to chemical reaction. Luminol is a chemical that has a blue glow when experiencing a 

reaction. The substance is often used for crime investigations when detecting traces of blood. 

The iron in blood reacts with Luminol in order for it to glow. However, for this experiment, 

perborate, hydrogen peroxide, and water were used to give Luminol its blue glow. In this 

experiment, there were to temperatures of water used: cold water at (10 degrees Celsius) and 

hot water (40 degrees Celsius). Samples of Luminol, perborate, and copper sulfate placed in 

each cup before water was poured in. The dependent variable being measured for this 

experiment was the glow duration of Luminol for each sample of water, which was measured in 

seconds. The glow duration for the cups started at the same time since both cups of water were 

poured at the same exact time. The glow duration for a sample of water and Luminol mixture 

would stop when the glow is no longer present. It was predicted that the glow duration of cold 

water would be longer than hot water, because the the rate of reactions is generally faster at 

higher temperatures. With higher rates of reactions for hot water, it was believed that the glow 

duration would be much faster compared to cold water. 
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What angle of a solar cell produces the most energy? 

The purpose of this project was to determine if changing the angle of a solar cell would affect 

how much energy was produced, then the angle of 140 degrees would produce the most energy 

for a stationary solar cell. For five consecutive days at 4:00 pm, I would leave the solar cell 

outside for 30 seconds, changing the angle for each experimental group. There were a total of 

nine experimental groups (90 degrees, 100 degrees, 110 degrees, 120 degrees, 130 degrees, 

140 degrees, 150 degrees, 160 degrees, 170 degrees) and one control group (180 degrees). 

After each 30 seconds, I used a voltage meter and recorded the amount of DVCs produced. 

When the solar cell was angled at 130 degrees, it produced the most energy in the 30 seconds. 

The control produced the least amount of energy. My hypothesis was not supported because 

the 140 degrees did not produce the most energy. This could have occured because the sun 

was in a lower position in the sky, making the rays hit the solar cell at a lower angle.  
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The Effect of Different Substances on the Time it Takes Ice to Melt 

The purpose of this experiment was to determine if the ice would melt faster with a substance 

other than salt. The experiment hypothesis was that the ice with salt would melt the fastest 

because of how often it is used on the roads whenever it snows. The steps of the procedure 

were to put ice on to a plate, then put the substance on top of the ice, time the ice until it melts, 

record the time, and then repeat the experiment over again. In the first trial the control (ice with 

nothing) took the longest to melt at 143 minutes (hours and 23 minutes). The ice with sand 

melted the fastest out of all the experiments at 89 minutes (1 hour and 29 minutes). The ice with 

salt melted at 90 minutes (1 hour and 30 minutes). Finally, the ice with sugar melted nine 

minutes after the ice with salt at 99 minutes (1 hour and 39 minutes). In conclusion, my 

hypothesis was not supported by my data or my research. I could improve my experiment by 

setting the timers to be more exact and making sure the ice that I use has been in the freezer 

for the same amount of time, but other than that I think my experiment went alright. 
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The Effect of Carrier Oil on the Melting Point of Lip Balm 

The purpose of this project was to determine whether or not changing the carrier oil in a lip balm 

would affect the overall melting point of the lip balm. It was predicted that the higher the melting 

point of the carrier oil, the higher the overall melting point of the lip balm. The experiment 

involved six different types of carrier oils, with a range of different melting points, some solid at 

room temperature and some liquid. Each of these was mixed with beeswax and essential oil to 

form peppermint lip balm, then melted to determine whether or not the carrier oil had an effect 

on the melting point. It was melted using a water bath and the temperatures were taken using a 

kitchen thermometer measuring in Celsius.  During the experiment, each of the six carrier oils 

was tested ten times. Once all the data was collected, it was analyzed using T-Tests and it was 

determined that the results were statistically significant enough to reject the null hypothesis. 

However, only three of the possible pairs of lip balm were statistically significant, while the other 

twelve were not statistically significant. The data collected in this experiment did not support the 

hypothesis and was opposite from the expected outcome. The lip balm with the lowest carrier oil 

melting point had one of the highest average lip balm melting points. Although, the null 

hypothesis was rejected, further experimentation would help to obtain more precise results that 

have a more statistically significant outcome. 
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The Effect of the Crystal Structure of Elements on Their Properties 

The project about which this paper is based, examined the relationship between the naturally 

forming crystal structures of elements and their shear moduli. A second part of the experiment 

was conducted to specifically focus on the transition metals, the group of elements between the 

rare-earth metals in group 3 and the volatile metals of group 12 on the Periodic Table. 

Data was collected using an online database and analyzed using single and two-factor ANOVA 

tests. The data for the generalized trial containing all elements and all crystal structures, while 

showing statistical significance, were assumed to be unreliable considering the very large 

standard deviations and ranges of the elements’ groups. The analysis for the transition metals 

and the relationship between their shear modulus and melting points was not significant. The 

project, while not conclusive at this stage, could be improved with further testing of elements 

that exist long enough to gather a shear modulus and melting points. This project was an 

extension of a project conducted two years prior involving the relationship between the crystal 

structure of a lattice model to its shear modulus and tensile strength. 
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The effect of the types of energy drinks on the number of volts produced 

This project’s purpose is to advise consumers the consequences or advantages of the energy 

product consumed. The experiment consisted of two trials of 295 ml of each drink.This project 

requires aluminum and steel plated tubes to find the number of volts. The tubes were placed 

inside the loaded erlenmeyer flask and secured with electrical tape. Then the results was 

recorded for each substance.  Not all people look after their health and the project was made to 

change that.The reason energy drinks produce electricity and give you that boost is because it 

comes from two sources which are sugar and caffeine.  

Water the control of the experiment is the only test that doesn't contain either two sources and 

produced the most amount of volts. Water is recommended to athletes because it regulates 

body temperature and transports nutrients to give you energy. The hypothesis that gatorade 

would produce the most was denied. This discovery concluded the project proving that not all 

energy drinks are the best for the consumer. 
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The Effect of Different Types of Flour on how High Cake Rises 

The experiment served the purpose of figuring out which variations of ingredients made the best 

cake. This research examined variations in types of flours and their effect on the height of a 

baked cake. We tested 4 flours: all-purpose bleached and unbleached, cake, and bread. Our 

hypothesis was: if the bread flour was used to bake the cake, then the cake would rise the 

highest because of the increased number of proteins, compared to the other flours. This 

research is important to any baker trying to create a higher cake. All the baking occured on the 

same day. Each flour was made into 3 cakes using the same recipe, at the end of the 

experiment the study gathered 12 total cakes. We measured the height of the cakes after the 

cakes cooled down and settled. The study concluded the cake flour rose the most at an average 

of 5.10 centimeters (cm). This discredited the hypothesis because, the cake flour had the least 

amount of protein. It was believed that with more protein, the cakes would rise higher. The 

bread flour rose the second highest at 4.90 cm, then the bleached flour (4.767 cm), and lastly 

the unbleached flour (4.467 cm). This study concluded that, the cake flour produces a cake that 

rises more than cakes made with other flours. By conducting this experiment, the study can 

assure that for the best results when baking cakes, cake flour is the most effective flour to use. 
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Hey OJ! 

This experiment was chosen because acidity could affect people’s health, and depending on 

how much acidity it can ruin things like people’s teeth. So, this experiment is to find out if having 

to store orange juice in different temperatures such as the freezer and room temperature will 

change the orange juice’s acidity. Since orange juice is a drink most people drink, people will 

put it in different temperatures like room temperature or in a fridge. The hypothesis made was 

that If the temperature is low, then the pH will be high because the movement of the orange 

juice particles will be slowed down. The independent variable is temperature (Celsius), the 

dependent variable is pH of orange juice, and the control is orange juice brand. The prediction 

made is that when there’s a increase in the temperature on anything, the rate of "whatever" 

increases as well.  When talking about pH, the person is talking about the availability of 

hydrogen ions (H+).   Greater temperature will cause the availability of hydrogen ions to 

increase, which will indicate a stronger acid, which will result in lower numbers of acid strength 

on the pH scale. In conclusion, the results are that if the temperature is low then the pH and the 

high and if the temperature is high then the pH will be low. The freezer had the highest pH due 

to the low temperature, and the stove top had the lowest pH due to its high temperature making 

our hypothesis correct. 
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The effect of baking soda on height and diameter of chocolate chip cookies 

The purpose of this experiment was to discover the effect of different quantities of baking soda 

on the height and diameter of chocolate chip cookies. This information would be useful because 

it would allow for the control of size of cookies, as well as the physical appearance, which is 

very important for a practical application such as being sold in a bakery, where you would want 

to have the most visually attractive cookies possible. The hypothesis for this project was that the 

more baking soda that was added to the cookies, the larger their diameter and height would be. 

The procedure for this project was  to make the exact same cookie dough five times but with 

variable amounts of baking soda and then bake in an oven at 350 degrees Fahrenheit for 

eleven minutes. Afterwards, the cookies were measured for their height and diameter with a 

ruler. The resulting data was then recorded in a chart. Once collected, it was found that the data 

didn’t have much of a correlation with the hypothesis, however, the amount of 3/8 tsp of baking 

soda resulted in the cookies of the largest diameter and height. The data likely manifested with 

few trends due to the small scale of the experiment, given a larger scale and more trials there 

would have likely been more trends. Related experiments that could help give a better 

understanding would be ones where the amount of baking soda in other baked goods was 

changed or ones where other ingredients 
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Developing a Biodegradable Bioplastic 

Currently, of the 300 million tons of plastic produced annually, only 10% is recycled, leaving the 

rest to sit in the environment. While biodegradable plastics are available, they require industrial 

composting facilities, rare in the US, to break down. Also, they are often made out of edible 

products, using up cropland that could be used for growing food. Thus, the goal of this project 

was to produce a cellulose based bioplastic that could be broken down in a home composting 

system to alleviate plastic pollution. Cellulose was chosen as it is a common agricultural waste 

product. The project was split into four sections: the set up of the composters, the synthesis of 

the cellulose based plastic, a study of the biodegradation rates of commercial plastics, and a 

comparison of the biodegradation rates of the cellulose based plastic to commercial plastics. 

The weight loss and oxidation index of a petroleum based plastic (polyethylene (PE)), a 

biodegradable plastic (polylactic acid (PLA)), and a known biodegradable material (xanthan 

gum) were assessed over 30 days. The weight loss of PE and PLA were both less than 2% 

while the weight loss of xanthan gum was 100%, indicating current plastic’s lack of 

biodegradability. Concurrently, the cellulose based bioplastic was synthesized. 9 different 

iterations were created and the solubility, tensile strength, melting temperature, and textural 

characteristics were assessed for each. While no plastic has met physical property goals yet, 

the plastics created do indicate potential for biodegradability. 
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What Solvent is the Best for Chromatography 

Our experiment was based on paper chromatography. We were interested in comparing Rf 

values for one type of leaf using three different solvents. The three solvents we chose to use 

were distilled water, isopropyl alcohol, and ethanol. Different solvents have a different polarity, 

which, depending on the solute, affects how far up the solvent and pigment will travel. The 

highest an Rf value can be is 1. This means the solute has no affinity for the stationary phase, 

and thus travels with the solute. The lowest an Rf  value can be is 0. This means a solute 

remains in the stationary phase, and thus is immobile. The stationary phase is the solvent 

trapped inside the cellulose of the paper. The mobile phase is a solution that is formed and 

travels up the paper, carrying the samples with it. We ran 5 trials for every solvent so we could 

develop consistency and determine if the type of solvent influenced the distance of the pigment. 

We then proceeded to measure the compounded distance from the origin and the solvent front. 

We applied those numbers to an equation to get the Rf values for each trial. 
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The Effect of the Electrical Devices on the Amount Eradicated from the 

Power Source 

Most people want to conserve the power within their homes, but they do not know which device 

is taking the most amount of energy. The energy consumption is affected by the state of the 

device (on, off, plugged into a power strip). By knowing what devices consume the most power, 

it is easy to reduce the cost of the power because now there is awareness among the devices. 

The purpose of this project was to investigate different electrical devices to see which one 

consumes the most power compared to the other. The devices that were used were an iPad, a 

printer, and a laptop. The independent variables were the devices. The dependent variables 

was how much energy was being consumed in the different states in kilowatts (KWH, kilowatt 

hours), such as the the device being on, the device being off, and the device that was plugged 

into the powerstrip and on. A KWH is the measurement of watts the device uses within one 

hour. The devices were individually being measured within an eight hour period for the amount 

consumed in each state three times.   

The hypothesis was that the computer would consume the most amount of power while it was 

plugged in and on. The results supported my hypothesis by showing that the computer 

consumes an average of .036 KWH every eight hours while it is on. Comparing this state to the 

printer and iPad, which consumed .016 KWH and .02. The hypothesis was accepted. 
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Submarine 

This was an engineering project to build a fully functional submarine that is made from old toy 

parts. The project helps to understand how submersible devices work. It also brings an 

understanding of how air responds to various pressures when it is underwater in an almost 

sealed compartment. Submarine-like devices could assist in the exploration of the underwater 

world and become essential scientific machines due to the rising ocean levels. 
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The Effect of a Whirligig's String Length on the Time Between Changes in 

Rotational Direction 

This experiment came from a TV segment about a paperfuge (“Ground Breakers” 2017). 

Scientists at Stanford University designed a human-powered centrifuge to diagnose malaria 

(Pandika 2017).  They specifically tested the effect of the diameter of the whirligig on its 

rotations per minute (Bhamla et. al. 2017).   But what about the string length’s effect on how 

often the whirligig changes direction? 

This experiment could result in electricity.  The whirligig could be used to spin a magnet and 

create an alternating current.  However, first an understanding of the relationship between the 

string length and the changes in rotational direction is needed.  Thus, this project was done.  

The hypothesis for this project was: if the string length is longer, the beats per minute will be 

lower because it has a longer continuous rotational period.   

This experiment used three different string length whirligigs.  For each of these three whirligigs 

three tests were conducted and the average was calculated.   The unit of measure was beats 

per minute, which scientists have used to study rotation like in Martens et. al. (2013) “Chimera 

States in Mechanical Oscillator Networks”  Proceedings of the National Academy of Science of 

the United States of America. 

The data supports the hypothesis. The long string (50.5 cm) had an average of 94 beats per 

minute.  This is compared to the medium string (37.5 cm) which had an average of 107 beats 

per minute, and the short string (10.5 cm) which had an average of 120 beats per minute. 
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Effect of Difference Sails on a Wooden Car 

Today boats are mostly powered by fossil fuels. However, what will the world use when fossil 

fuels are gone? Maybe, by going back in time and looking at boats prior to the use of fossil fuels 

can help and give us ideas for potential alternatives. One example is the use of sails. Many big 

cargo ships used multiple sets of sails throughout the boat to catch the wind. When sailing they 

were very fast and effective in getting to their destination when the wind was on there side, but 

when the wind was against them, they were relatively slow. Using sails is a pretty simple way of 

conserving the earth's fossil fuels. Pursuing reusable energy can be very important for the world 

in the future. This project tested 4 different household materials (Tinfoil, Paper, Cloth, and 

Cardboard) as sails to which one goes the fastest and farthest. 
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The Effect of Shape of Sail on the Time it Takes a Boat to Move 90 

Centimeters 

The purpose of this experiment was to determine which shape of sail moves a boat across 

water the fastest. The independent variable was the shape of sail specifically focusing on the 

angle of the sail. The angles tested were 103°, 40°, and 90° angles. The dependent variable 

was how fast the boat moved, measured in seconds. A plastic boat was modified to serve as a 

sailboat with the sails constructed from wax paper. The hypothesis was, if the shape of the sail 

is an obtuse triangle, then the boat will move the fastest because one corner of the triangle is 

bigger than the other angles in a triangle so it will catch more wind. The hypothesis was 

supported because, according to the data, it had the fastest meantime of 8.764 seconds. The 

acute triangle sail came in second with a meantime of 9.456 seconds, and last was the right 

triangle sail with a meantime of 9.942 seconds. High levels of variation indicate that the data is 

unreliable. Three possible sources of error are not using the same amount of glue on the 

original sails, not having an organized way to seat the sail, and finally, wrong rudder position. 

Some future experiments are to change the material of sail or to do this experiment on a full size 

sailboat. 
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The Accuracy of GPS Devices 

Have you ever wondered how accurate your GPS devices are? This experiment measured the 

accuracy of different Global Positioning System (GPS) devices. Multiple devices were tested at 

different time intervals. They were measured at known locations, which were survey monuments 

in Arlington County, VA. The purpose of the experiment was to test the accuracy of different 

GPS devices. The hypothesis was that different GPS devices will have different levels of 

accuracy because the receivers vary in quality. GPS technology is constantly evolving and the 

newer receivers will be more accurate. Nine GPS devices were taken to six different survey 

monuments and latitudes and longitudes were measured at one, five, and ten minutes. Then the 

data was converted to Universal Transverse Mercator (UTM) and compared to the known 

coordinates of the monuments. The results supported the hypothesis because they did have 

different levels of accuracy, but were all accurate enough for typical use and as accurate as 

previous studies showed. The results from this experiment are important because it will help 

consumers decide which handheld device to buy. The information gathered with this study is 

valuable to society because it tells an individual what accuracy level to expect out of a 

consumer grade GPS receiver. GPS can be used all around the world and has many different 

systems, including NAVSTAR, GLONASS, and COMPASS, and many uses, including everyday 

uses such as saving gas getting to breakfast, piloting an airplane, and saving lives. GPS has 

created jobs all over the world. 
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Electromagnetic Propulsion 

The purpose of this experiment is to demonstrate how an electromagnetic field can make an 

object (magnetic train) move from one point to another without using polluting fuels. The 

supplies purchased were a 100’ roll of 16 gauge copper wire, a 4’ length of steel pipe, a pack of 

Rare Earth N48 and N52 Neodymium magnets, a couple packs of 1.5 volt AA and AAA 

batteries, a piece of 2’ x 2’ x ¾” for a wood platform and a digital stopwatch that I borrowed from 

my dad. 

The first thing I did was create the coil by wrapping 100’ of plastic-wrapped copper wire around 

a 4’ pole. Then I attached the rare earth magnets onto ends of a AAA battery (which become 

the mag train). This experiment did not work, since the plastic wrapped copper coil couldn’t 

become electrically charged. Next, I made the coil out of bare copper wire, and placed the mag 

train into it. This experiment did not work very well because I think the AAA battery was too 

weak. After I built the mag train out of a AA battery, the train sped through the copper coil 

perfectly. Finally, I conducted time trials measuring how long it takes the mag train to travel 1 

loop and 5 loops. 
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Braking Bad 

This experiment examined how the texture of bicycle brake pads affects the distance that it 

takes a bicycle wheel to stop. The hypothesis was that if smooth bicycle brake pads were 

replaced with rougher brake pads, then the bicycle wheel would stop in a shorter distance 

because there would be more friction. Braking distances were measured using rough brake 

pads and smooth brake pads that were installed on a bike with the same distance from the rim 

to the brake pads. A drill with a sander was used to move the wheel at the same speed each 

trial and the distance was measured using a chalk mark made on the tire. The hypothesis was 

supported by the data gathered. The mean value of braking distance for the smooth brake pads 

was 44.1 cm and the mean value for the rough brake pads was 24.8 cm. Based on the data and 

information collected, the investigator found that the rough brake pads stopped the wheel of the 

bicycle within a shorter distance than the smooth brake pads by 43.5%. The rough brake pads 

displayed better results than the smooth brake pads because the increased roughness caused 

more friction. This experiment could be improved by using more levels or degrees of roughness 

to see how the distance gradually gets smaller, and by finding a way to make the force applied 

to the brakes consistent from trial to trial. 
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Powering Up A Tesla Coil 

Could one of Nikola Tesla’s greatest inventions be useful today? The Tesla Coil sends 

electricity into the air and powers lightbulbs without wires. The experiment determined whether 

stronger batteries increased the power of the Tesla Coil. This hypothesis will show that the 

independent variable, battery voltage, has to be stronger to light the bulb from a greater 

distance, the dependent variable. If the hypothesis is correct, then a whole house could 

potentially be powered by a strong Tesla Coil. This could help both people and the environment. 

Poorer people might have improved access to lighting, even without power lines. Using batteries 

more efficiently may help with global warming and pollution. 

I built the Tesla Coil by creating a circuit using wires, a transistor, and a resistor. Its strength 

was determined using multiple voltages of battery power and two different wattage bulbs. 

Comparing results and analyzing data helped determine whether the hypothesis was correct. 

Using a 9 volt battery, the control, resulted in the most powerful Tesla Coil. Voltages above the 

control decreased the power, as did voltages significantly below the control. The 22w bulb got 

greater results than the 13w bulb. The lowest data point was 0cm. The highest data value was 

15.5cm. Although the results were mixed, it was clear that some voltage increases led to a more 

powerful Tesla Coil. Determining which level of resistance was correct was the most difficult part 

of the project. Additional experiments would help fine tune these results. 
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How Much Voltage Does A Potato Battery Make? 

Would it be awesome to light a room using a vegetable from your pantry? This experiment 

investigated the effects of cooking on voltage produced from potato batteries. If potato batteries 

make enough voltage, they can be used as a renewable energy source.  

The purpose of this experiment was to test the effect of cooking potatoes. The hypothesis was 

that boiled potatoes produce more voltage than raw potatoes. 

Four trials were conducted. Two trials with six raw potatoes, then two trials with the same 

potatoes boiled. Each potato had a penny and a zinc nail inserted, then alligator clips attached 

to them. To measure the voltage, the potatoes were connected to a voltmeter individually and 

then in series. Then they were hooked to an LED light bulb to see if it would light up. 

The experiment findings showed that cooking did not have a significant effect on the voltage 

produced. Most results showed the raw potatoes with higher voltage except the outlier in group 

2, where raw had about 0.5 more volts. 

Potatoes could be a cheap and available source of light if their voltage output were consistently 

higher. Other scientists found that boiling potatoes increased the voltage ten times over raw. 

The results of this experiment do not support the findings reported by other scientists, which 

indicates the need for more research. 
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The Effect of Salt on the Durability of Mud Brick 

Billions of people globally live in mudbrick structures vulnerable to natural disasters. This project 

was designed to test durability of mudbrick materials with varying amounts of salt in order to 

help preserve buildings from earthquakes.  Previous research has tested other additives (e.g., 

lime and sand) in mudbrick and salt in autoclaved bricks (Ling et al. 2017), but no published 

research has tested salt in mudbrick. The hypothesis was that mud with salt added would hold 

more weight, because salt may have an effect similar to sand and lime, which increase strength 

(Ling et al. 2017). This experiment was tested with refined mud that was made into bricks with 

salt at 0%, 2.5%, 5%, 7.5%, and 10% of the brick. In order to keep the pressure on the brick at a 

constant, a lever apparatus was devised allowing incremental slots to fit weights of 50g each. 

The formula for the lever is Force =Weight x (Length 2/Length 1).  Salt did not have an effect on 

strength, and no statistically significant patterns were detected in the data. While the hypothesis 

was not supported, salt did not make the bricks weaker either. This suggests that people in 

places where mudbrick architecture is used could make their building materials out of salt water, 

hence preserving valuable freshwater resources. Many future experiments could be adapted 

from this study, such as testing types of fibers (e.g. plant fibers) and other chemicals on mud-

brick strength (Binici et al. 2005; Hale 2015). 
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The Effect of Building Material on Force Withstood 

The purpose of this experiment was to test different building materials on the force it could 

withstand. The materials that were used were metal and wood The experiment contained 5 

sided models leaving the bottom open to represent the ground. The force plate was used to test 

the experiment. The force plate had a cord and it was hooked up into the computer and 

computer program ( force plate  logger plus ) . The experiment started with 1 model on the force 

plate at a time and then another. Model will be placed on. This process continued until all 6 of 

the models have been tested. Then the data will be recorded into a table (measured in 

newtons). After this was tested only one of the models managed to break and that was the 2nd 

metal model that was tested, none of the other models broke. Nearly 500 newtons of force was 

put on the last metal trail and it still didn't break. After this experiment the conclusion found is 

that the data that was found is not very reliable based on the strength of each building my not 

have been even and that a metal model broke that on paper should not have broken. 
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Water Weight 

I decided to do this experiment because I was interested to learn which wood glue was superior 

amongst the four brands in repeatability and strength.  The four wood glue brands tested were 

(1) Home Depot/HDX, (2) TiteBond, (3) Elmers, and (4) Gorilla.  This experiment is practical and 

relevant to many people’s everyday life because it can influence things such as what brand 

carpenters or service companies will choose to use and support.  My hypothesis was that if I 

use the TiteBond wood glue it would support the most mass (in kg) because it costs the most 

and it had very good reviews from other people that have purchased it.  The test was performed 

by uniformly gluing each sample to the plank with each glue.  They dried for 24 hours and then 

were elevated and supported a hanging bucket with a chain.  Water was slowly poured into the 

bucket until the sample broke off the plank.  I recorded the mass of water at this breaking point. 

After, I recorded my data and analyzed it, the results identified that the Elmers wood glue held 

the most mass on average.  In conclusion, my hypothesis was proven wrong.  The Elmers wood 

glue brand demonstrated superior holding strength.  It provided the greatest average holding 

strength, even though it had the second to largest spread of data.  The least consistent was the 

TiteBond.  The Home Depot/HDX wood glue held the lowest average mass in my tests and it 

also had the smallest range. 
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The Effect of Height on Pumped Hydro Storage Efficiency 

The purpose of my project was to determine if there is a height difference between two 

reservoirs in a pumped hydro storage system. I chose this project because I am interested in 

mechanical engineering and want to improve the hydropower industry. A pumped hydro storage 

system uses a pump, a turbine, and two reservoirs to store energy. It works because of 

gravitational potential energy. The hypothesis was that in a closed pumped hydro power 

system, there would be a point of optimal efficiency. This was based on the efficiency curves of 

the pump and turbine. In a theoretical system, efficiency would be 100%, but because of friction, 

a system will never be 100% efficient. The efficiency curves are based off head and determine 

the point of highest efficiency. To test the hypothesis, I built a pumped hydro storage system 

from a micro pump, a turbine, and two containers. Water was pumped up and allowed to flow 

down, and the energy used and produced was calculated. The upper container was elevated to 

5 different heights. The results of my experiment showed that as the height increased, the 

efficiency increased. This supports my hypothesis that there is an optimal point of efficiency. 

While the point was not found, the data strongly suggested that there was such a point. Overall, 

the project was successful. 
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Golden, Joshua 

Swanson Middle School 

 

Attracted to Repulsion 

This experiment is based off the idea of magnetic levitation. Magnetic levitation is the concept of 

hovering an object in midair by means of magnetic repulsion. This is theoretically achieved by 

placing a magnet in mid air above another donut magnet. The objective was to achieve pure 

magnetic levitation for at least five seconds, preferably ten. Magnetic levitation is considered 

pure when there is no substance in contact with the object being repulsed except for the 

surrounding gasses in the room. Unfortunately, pure magnetic levitation is much harder to 

achieve than it sounds. If you simply place a magnet in space, it will flip over from the torque 

generated by the attraction. To overcome this dilemma, a dowel was attached through the 

middle of a ring magnet to create a top. This object could then be spun on a non-magnetic 

surface above a larger ring magnet, then elevated into the equilibrium, or zone where forces 

cancel and levitation can be achieved. After gathering the main materials, creating a top, and 

arranging them to create a basic setup, the top was spun  and elevated. After analyzing results, 

logical predictions were made on how to best improve the setup, factors were changed to create 

predicted setup, and the process was repeated. Results were then made in the format of a flow 

chart displaying how to respond to general problems in a testing setup. In the end, the levitron 

top was hovered for about three seconds, and conclusions and comparisons were made. 
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Lo, Ellie 

Hammond Middle School 

 

Green Eggs and Ham 

The purpose of this project was to create a chocolate chip cookie recipe that would satisfy all 

the important parts wanted of a cookie. The researcher was not able to test on human subjects 

due to lack of human testing forms, so the “perfect cookie” data is biased to the tester. The 

experimentation consisted of the setup and four trials, which were conducted during the same 

day. The experimenter set up all materials on the counter of a kitchen lined baking sheets with 

parchment paper (which was kept the same during all four trials) and set the oven to 375℉. The 

first trial tested a recipe consisting of factors of other online recipes gathered prior to 

experimentation. The experimenter added cornstarch - an abnormal ingredient - to the first trial, 

and got a cookie that held its shape better. The second trial switched out the baking powder, 

which had no effect. The third trial added more vanilla, a factor that changed the flavor of the 

cookie. The fourth trial had oil in the recipe, and this brought the cookie to the “perfection” stated 

in the engineering goal. The fourth trial cookie was deemed the best by the experimenter, and 

extra cookies were used for personal benefits. 
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Malik, Maham 

Hammond Middle School 

 

Renewable Energy: Hydroelectric Power 

The purpose of my Science Fair Engineering project was to create a successful Hydroelectric 

Water Generator to understand the concept of Renewable energy sources like water, and how 

they can be effectively used to generate electricity.       

The use of machines like a Hydroelectric Generator is to lessen the use of fossil fuels like coal, 

oil and gas to produce electricity. These resources become a cause of Pollution and Global 

warming, once they are burned. To reduce chances of increasing global temperatures in the 

future, renewable electricity generators should be advanced and utilized.  

The main goal of my project was to use water as a source to produce electricity. So, I built a 

water generator that transforms the high kinetic energy of water released from a height to spin a 

simple water turbine, which causes a set of pulleys to generate a motor and transform that 

energy into electricity. To prove this transformation of energy, the electricity will be used to light 

up a small, 4 watt light bulb. If it lights up, then energy has been transferred from the pressure of 

the water to electricity.  

After multiple unsuccessful attempts, I was able to construct a functional Hydroelectric 

generator. In conclusion, Hydroelectric generators and dams are simple ways to produce free, 

electrical energy.  
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Parekh, Varun 

Hammond Middle School 

 

What is the Best Way to Boost Wi-Fi Speed? 

Have you ever faced slow Wi-Fi speeds at your home? Maybe, or maybe not, but I have. 

Whenever I played video games or tried to go online, it would often take a long time to load, 

which made me decide to fix this problem once and for all. 

I wanted to find out how to boost the speed with simple DIY techniques. My expected outcome 

was that the Wi-Fi speeds will at least double from the original speeds. 

I created 3 designs for the router using the resources that I found. I did 3 Wi-Fi speed tests 

without any designs, then recorded the average speed in a spreadsheet, and repeated the 

process 3 more times testing each design. 

The average upload speed without any mods was 2.12 mbps and the average download speed 

was 17.1 mbps. The average upload speed with the 1st design was 5.92 mbps and the average 

download speed was 42.4 mbps. The average upload speed with the 2nd design was 5.22 

mbps and the average download speed was 48.2 mbps. The average upload speed with the 3rd 

design was 5.84 mbps and the average download speed was 67.7 mbps. 

I fulfilled my expected outcome with the 3rd design being the best out of the rest of the designs 

next being the 2nd design and finally the 1st design. 
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Parker, Nathan 

H-B Woodlawn Secondary Program 

 

What is the Effect of PSI on Distance? 

The purpose of this experiment was to find the effect of PSI on how far a Nerf bullet will travel 

when fired from my homemade coaxial air cannon. I built an coaxial air cannon (airgun) that is 

made out of a number of PVC pipes and fittings. I had to use a lot of trial and error (mostly error) 

to get my materials list and ultimately a functioning airgun. The hypothesis for the study was that 

the bullets’ distance traveled will increase with the PSI as long as it does not reach its terminal 

velocity. The data showed that the higher the psi, the farther the bullet traveled, up until 80 psi, 

when the bullets started breaking.This data also helped me create an equation to calculate the 

distance that would be traveled by a bullet when shot out of this airgun, where X is the PSI and 

Y is the distance. This formula is as follows: y = 0.0147x2 - 0.398x + 68.082. 
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Rambo, William 

Mary Ellen Henderson Middle School 

 

On-line truth 

Choosing a topic for the science fair and VJAS can be very difficult. There are many factors to 

consider when choosing a topic. Because once the deadline has passed, there is no going 

back. Some of the factors taken into consideration when choosing a topic, such as availability of 

materials, or how realistic something is to be completed. The biggest factor is how much the 

young scientist is interested in a topic. Fishing has always been an interest of mine, so not only 

will this be helpful to the fishing community, but also to me. I have been wanting to do this 

experiment for a long time, and the science fair gives me a great opportunity to solve personal 

questions I have about types of lines.  What I did was add weights to the line until it broke, and 

once the line broke, then the weights were weighed. This was repeated five times to show which 

type of line is truly the strongest. 
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Savarie, Beatrice 

George Washington Middle School 

 

The Effect of Different Beam Shapes on the Load They Can Take 

The purpose of this project was to test the strength of different commonly found steal beams. 

This project could help show engineers which beams could work best in different situations. 

When performing these tests a special press that is designed to apply pressure to the center of 

a beam was used. The hypothesis was if the I-beam, Channel, Angle, Square tube, and a 

simple plate are all tested for how much weight they can hold before failing, then the square 

tube will be most successful because it has two vertical supports which helps it resist bending. 

Results show that the square tube was the most successful overall because it has two vertical 

supports as opposed to either one or none. In a real life situation, I believe the I-beam would be 

best because it has less material and is lighter, therefore, it is more cost effective. This project 

was a success because I found out which beam was the strongest and learned a lot about 

beams and steel. 
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Schoer, Christoph 

Kenmore Middle School 

 

The Effect of Truss Type on the Load Carrying Capacity of a Bridge 

This experiment tested the load carrying capacity of the four most common truss types. These 

were the Warren, Howe, Pratt, and K-truss. The hypothesis was that the K-truss would be the 

strongest and the Pratt truss would be stronger than the Howe truss because the former was 

designed as an improvement of the latter. This experiment was executed by creating models 

using the designing program Sketchup, before exporting them to Z-Suite, and then 3D printing 

each individual truss. During the experiment, each model was placed between two platforms 

and a bucket was attached to hang from the model. Water was poured into the container one 

liter at a time, at a rate of every ten seconds. After each model failed, the amount required to 

break each model was recorded. The K-truss was shown to be the strongest truss type of the 

four. The Pratt truss was the second strongest, stronger than the Howe truss, which had a 

similar design to the Pratt. This outcome was predicted because the Pratt was patented after 

the Howe, and is thus considered an improvement on the design of the Howe truss. 
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Vogel, Benjamin 

Williamsburg Middle School 

 

The Effect of Airplane Wing Design on Distance Flown 

When you hear the roar of a plane overhead, do you ever take the time to study the wings of the 

plane?  Does it seem like all airplane wings look the same? Well, they are not. Airplane 

manufacturers have designed aircraft wings in many different ways over the years, trying to 

decrease fuel consumption, lower travel time, and address the environmental impact of 

emissions, noise, and heat. My experiment was to test the effect of four different airplane wing 

designs on the distance flown by that plane.  My hypothesis stated that if four identical airplanes 

were launched, the plane with wings turned upward would travel the furthest. My testing 

included throwing four individual airplanes, each with different wing designs, and measuring the 

distance traveled in four trials.  Upon conclusion of my experiment, my hypothesis was rejected, 

as the airplane that went the furthest in my trials was designed with one wing turned up and one 

wing turned down.  Note that while this plane did fly the longest distance, it did so in a manner 

that would be unacceptable in a real-world flight, as it spun around multiple times.  Potential 

causes of error in the experiment were the lack of consistent pressure in hand-throwing the 

planes and the unmonitored airflow in the hallway.  Future extensions of this experiment would 

include more trials and address the concerns previously cited by employing a ballista-type 

device to provide consistent pressure in the launching of the planes in an appropriate air tunnel 

for testing. 
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Zurcher, Aiden 

Williamsburg Middle School 

 

The Effect of the Type of Through Truss on the Thickness of the Beams 

Needed to Support a Truck 

This project is titled The Effect of the Type of Through Truss on the Thickness of Beams 

Needed to Support a Truck. The IV is the type of through truss, while the DV is the thickness of 

beams in millimeters. The trusses tested were the Pratt, Warren, Parker, and Howe, and it was 

repeated 10times. Some constants were: 44 meters long, 0.23 meters thick medium-strength 

concrete, a truck weighing 225 kilonewtons, bridge made of carbon steel, tested using Bridge 

Designer 2016 (2nd Edition). The hypotheses were if the type of truss bridge is a Howe truss, 

then it will perform similarly to the Pratt truss because they are similar designs. And if the type of 

truss is a Parker truss, then it can hold up a bridge with beams skinnier than the other truss 

bridges because it is the most modern design and makes use of an arch, while the other 

designs do not. All that was needed was a computer and the procedures involve constructing, 

then testing each bridge. Both hypotheses were correct, as the Parker truss was both able to 

support the truck with the skinniest beams and the cheapest, due to the use of an arch. In 

second place was the Warren, probably because of its use of triangles. The Pratt and the Howe 

performed identically and were the worst. A different program might help improve this project. 

The width of bridge or amount of weight that the bridge can support can be tested next. 
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Green, Andrew 

Arlington Tech and Career Center 

 

Photo matching with Python. 

The purpose of this experiment was to determine the most effective way to compare photos 

using Python. The photos were compared by their pixel color values with three levels of 

strictness or comparison. The levels were based on the BGR, or RGB, definition or value of a 

color and how much leniency was allowable in considering a color red or not. For example a 

color 100,100,100 would be too far away from the red definition values to be red but 230,10,15 

would be close enough. Each level has a different required closeness level for the variables. I 

hypothesized that the high strictness would be most effective as the lowest would let in too 

many pixels that are not actually the same color and the middle wouldn't be decisive enough for 

matching. The experiment started with setting up the code, then taking the pictures, and then 

using them with code to get the results. After running the code with all the photos and levels of 

IV, the results showed that my earlier hypothesis was wrong. There were a few interesting 

results in the data in that two of the photos matched with many of the other ones. I think that 

they matched with the other photos the most because they had low values in almost all colors 

which matched how the other shoes had one or two strong colors and then low values in all the 

others. The pixel color values were compared using euclidean distance. 
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Kappler, Max 

Washington-Lee High School 

 

The Impact of Different Wing Designs on Rocket Glider Performance 

In this experiment, 3 rocket gliders were designed and built to test 3 different wing designs for 

flight stability (in the atmosphere).  A rocket glider launches into the air as a rocket, and glides 

back to the ground with its wings providing lift. The wings of the rocket glider have to be 

aerodynamic enough for rocket launch and give enough lift at slow speeds during gliding. The 

three different wing designs used were delta, straight winged, and swept wing.  All gliders were 

launched using the same launcher, stand, rocket engine, angle of attack, and location. The 

bodies of the gliders are the same, only the wings are different. This experiment measures how 

long a glider stays in the air, which is based on it’s flight stability and ultimately it’s wing design.  

After performing this experiment, the data shows that in both launch and glide, the delta wing 

glider performed better than the other gliders, and the straight wing and swept wing glider were 

good at gliding and launch, respectively. The delta wing glider combined the best of both of 

those gliders and performed nominally. To conclude the experiment, the research shows that 

delta wing gliders, such as the Space Shuttle, perform the best under a high G launch and slow 

glide back to Earth. This research can be built upon and expanded with different configurations, 

lifting bodies, and other designs that will take hand-constructed and designed gliders to the 

stars.  
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Pizanti, Jeffrey; Dougherty, Lily 

T.C. Williams High School 

 

Propeller Proficiency 

The general topic of our science experiment was aerodynamics, more specifically, it was about 

propeller efficiency according to chord length and chord width. We wanted to see what 

happened when the chord length and width is shortened or lengthened. The purpose of this 

project was to find out which propeller made the plane travel the farthest and explore how the 

length and width of the propeller affected the performance of the plane. To test this, we used 8 

variations of propellers on Guillow Gliders. We took 8 of the original blades and carved them 

down to smaller chord lengths and diameters. The blades started out 15.24 cm long and 1.5 cm 

wide. Our hypothesis was that the longest and widest propeller would be the most efficient. Our 

conclusion was that the propeller that was the longest and had the widest width did not turn out 

to be the most efficient, instead the  propeller that was the longest and had the narrowest width 

was the most efficient. 
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Densley, Ethan 

Arlington Tech and Career Center 

 

The effect of bullet velocity on water resistance 

This experiment was an investigation into the bullets and ‘bullet-proof’ materials. Although much 

experimental error/struggle was encountered throughout the procedures, many/good 

conclusions were still drawn from the results. Before experimenting, the primary thinking was 

that the faster bullets would have more intense impacts on the water. In other words, if the 

velocity was higher upon impact then the resistance (drag equation) of the water would also be 

higher. It was therefore assumed that guns shooting at higher velocities would have a more 

immediate and greater impact on the water (via explosion) than the lower velocity guns that 

would have little effect on the state of the water or the jug, and would more likely pass right 

through. A simple and understandable example of this kind of action is with “oobleck”, a 

cornstarch and water mixture. Being a non-newtonian fluid, it has a very high resistance when 

high velocity force is applied. Hence, when it is punched, the wondrous material seems to act 

like a solid, stubbornly resisting the force. However, when an object is inserted into the mixture 

at a low velocity, the oobleck acts like a liquid, absorbing the object and letting it pass through, 

rather than resisting its force. 
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Ernst, Olivia 

T.C. Williams High School 

 

Testing Aunt Flo: Creating a Biodegradable Maxi Pad 

The purpose of this research project was to test that if the mixture of 50% cotton and 50% hemp 

is used, then absorption will increase because the weave of the different fabrics will together 

catch more water. One control and three experimental groups were used. The three 

experimental groups were 100% cotton maxi pads, 100% hemp maxi pads, and 50% cotton and 

50% hemp maxi pads. 70 mL of water was poured on each maxi pad for 15 seconds. The pads 

were left to dry for 4 days and then tested again in a total of 15 trials. The control absorbed the 

most with a measure of 45.8 mL. The 100% cotton maxi pad absorbed the most out of the 

experimental trials with an average of 42.5 mL. The 50% cotton and 50% hemp absorbed the 

middle amount with a mean of 35.9 mL. The 100% hemp absorbed the least with an average of 

2.90 mL. The hypothesis was not supported because the 100% cotton maxi pad absorbed the 

most water. This may be due to the weave of the cotton fabric. It could have also been affected 

by the way the cotton is made. 
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Gaoat, Andrea Mei 

Wakefield High School 

 

The Efficiency of Concave Paraboloidal Solar Reflectors 

This project was conducted to simulate the harvesting of direct solar radiation on a smaller 

scale. Some background knowledge of essential algebra, physics, and engineering concepts 

are incorporated into the experiment. In this study, the parabola is the main application. Based 

upon facts of rising energy consumption, over-reliance on non-renewable carbon-based fuels, 

global warming, and pollution, resources of clean energy are increasingly necessary. Solar 

energy could be a promising solution to problems like this. Practical applications of the 

paraboloid shape include satellite dishes, automobile headlights, and electric heaters.  

This project was conducted to simulate the harnessing of solar radiation on a smaller scale. 

Background knowledge of essential algebra, physics, and engineering concepts are 

incorporated into the experiment. In this study, the parabola is the main application. Based upon 

facts of rising energy consumption, over-reliance on non-renewable carbon-based fuels, global 

warming, and pollution, resources of clean energy are increasingly necessary. Solar energy is a 

promising solution to problems like this. Practical applications of the paraboloid shape include 

satellite dishes, automobile headlights, and electric heaters, to name a few.  

In the project, four parabolic mirrors were tested, with varying concavities, correlating to thermal 

concentration (F). In Geometric Optics, parabolas have a property that, if they’re made of 

reflective material, light rays parallel to the axis of symmetry, striking its concave side, reflects to 

its focus, regardless where it reflects. It was hypothesized that the closer the focal point, the 

higher the intensity of light rays and heat are concentrated; the distance of  
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Kambhampaty, Adi 

Washington-Lee High School 

 

The Effect of Cold End Design on Conversion Efficiency in a 

Thermoelectric Generator 

Thermoelectric generators (TEG) are used in many industries as an alternate source of power 

and as a way to reclaim waste heat in industrial settings. A TEG relies on the difference in 

temperature to generate the flow of electrons across two conductors or semiconductors. The 

purpose of the experiment was to observe the effects of various heatsink designs fixed to the 

cold end of a TEG, on the output voltage of the generator. The hypothesis of the experiment 

was that the Zalman heatsink, with the most surface area, would output the highest voltage 

because it could dissipate the most heat to keep the cold end temperature of the generator the 

lowest. The hypothesis was supported as the Zalman heatsink had the highest mean output 

voltage of the designs tested. From highest mean output voltage to lowest, the designs ranked: 

1) the Zalman design, 2) the Intel design, 3) the Asus design and 4) ambient air which served as 

the control. The results were most likely caused by the material of the heatsinks as well as the 

surface area of each of the heatsinks. The Zalman heatsink has made of copper which is more 

conductive than aluminum, the material that both of the other heatsink designs were made of. 

As stated before, The Zalman heatsinks high surface area also contributed to its performance. 

This experiment could have been improved if the conversion efficiency for each of the designs 

was calculated by finding the current produced by the generator as well as   
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Miller, Eric 

Washington-Lee High School 

 

The Effect of Temperature of a Solar Cell on the Electrical Output of the 

Solar Cell 

The purpose of this experiment was to find the mathematical relationship between the 

temperature of a solar cell and its power output. Knowing the relationship between power and 

temperature could be used to better calculate exactly how much power a solar cell could 

generate in specific conditions. The hypothesis was that the lowest temperature cell would have 

the highest power output. Two types of solar cells were tested, a crystalline solar cell and a thin 

film solar cell, across three different sets of temperature, which were around 0ºC, 25ºC, and 

50ºC. The solar cells were placed in a Crockpot with an ice pack to reach 0ºC, and the Crockpot 

was turned on at low and high heat to reach 25ºC and 50ºC, respectively. Voltage and current 

were measured with a multimeter and power was calculated by multiplying voltage times 

current. Regression results revealed that the voltages for both the crystalline and thin film solar 

cells changed significantly with temperatures, while the current did not change significantly. This 

was in line with the research done prior to the experiment. The null hypothesis was rejected with 

the data, as temperature did have an effect on power. The data supported the hypothesis 

because the voltage of both cells decreased as temperature increased. 
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Saeed, Imron 

Wakefield High School 

 

The Effect of the Location of the Egg Whites in the Microwave on How 

Thoroughly the Egg Whites are cooked 

This experiment is not relevant to the people who get up super early who have an hour to sit 

around and make the most elegant of breakfastses, this is most beneficial to those who tend to 

get up a little late or right on time and don't have time to eat a healthy breakfast. This 

experiment is for the late risers who want to eat a healthy breakfast (egg whites in this case) so 

they can have a most productive day. This experiment will show where you should put food you 

are cooking in the microwave so it will cook the fastest and you can get out of the house. 

Everyone knows that breakfast is the most important meal of the day but not many why that is 

or what some of them are. The reason why breakfast is so important is because when you are 

asleep you are using the glucose (sugar) you have consumed the day before when you are 

sleeping, the next morning if you don't eat your breakfast your bodies energy levels are low (due 

to lack of carbs and glucose in your metabolism) and will begin to use partially oxidized fatty 

acid which will cause low energy levels. The benefits of eating breakfast are Improved grades, 

increased concentration, and weight maintenance. There are many more but these would be my 

top three for the everyday worker/school-goer.  
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Stocks, Allison 

Yorktown High School 

 

The Effect of Tuned Liquid Column Damper Valve Opening On Building 

Damping Ratio 

Prior studies have shown TLCD valve opening can be used to positively impact a building’s 

damping ratio during earthquakes or wind events. To explore the impact of different TLCD valve 

openings, an experiment was conducted. The purpose was to determine the effect of TLCD 

valve opening on damping ratio. A building made of aluminum and wood was constructed with a 

TLCD attached on top. The TLCD was made of clear PVC pipe and filled with water. Ten trials 

were conducted for each level closing the valve opening incrementally from 100% to 0% open. 

To determine damping ratio, an accelerometer was attached to the building. Building excitement 

was imposed by pulling the top of the building back to a predetermined spot and letting go. The 

damping ratio was lowest with 50% TLCD valve opening. From best to worst damping ratio, the 

valve openings were 50%, 25%, 75%, 100%, and 0%, respectively. Data analysis using a t-test 

showed the p-value was <.0001. The results indicate that as the TLCD valve opening increased, 

the damping ratio decreased until 50% open. Then, as the TLCD valve opening increased, the 

damping ratio increased as well. This can be explained because the correct amount of mass 

(water) was engaged to counteract the natural frequency of the building and most effectively 

dampen building movement. The experiment confirmed that correctly adjusted TLCD valve 

opening can help to lower the damping ratio of a building. As an improvement, one could vary 

TLCD measurements to determine the most effective arrangement. 
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Cambridge, Gavriel; Khan, Noah 

T.C. Williams High School 

 

The Effect of River Sinuosity on the Distribution of Buoyant Plastics 

The purpose of the project was to determine if there was a significant relationship between trash 

found in rivers and the sinuosity of the river. Sinuosity is defined as the variance of a river from 

its straightest path of travel. Sinuosity affects the deposition and erosion of silt, which we believe 

is similar to the distribution of buoyant plastics. Using a local waterway, we chose five sites with 

varying sinuosity as calculated using a geographic imaging software. It was hypothesized that 

the site with the highest sinuosity, the site with the greatest deviation from the straight 

downvalley length, would have the most amount of trash collected. Initially, all five sites were 

cleared of any trash accumulated prior to the experiment. For the next three consecutive days, 

trash was collected at the same time of day, allowing for a full cycling of the tides to ensure tidal 

factors were kept constant. After collecting the data, the analysis showed a general upward 

trend, with the notable exception being the site with the highest sinuosity. We believe this was 

caused by a close proximity to a trash can, allowing people to throw garbage into the dustbin, 

rather than the river. Using the data collected, a one way Analysis of Variance (ANOVA) test 

was performed, confirming that the relationship between river sinuosity and the distribution of 

trash was significant. In the future, a two way ANOVA test would be performed to see if 

proximity to a trash can was statistically significant on trash distribution. 
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Thomas, Tariq; Rhomari, Rayan 

Arlington Tech and Career Center 

 

The Effect of Transparent Shielding Material on Surface Erosion after 

Sandblasting 

This study examined the effect of altering the type of material used for the transparent shielding 

of photovoltaic arrays on the amount of energy produced after exposure to weathering 

simulated by use of a sandblaster. The aim was to determine the optimal transparent shielding 

for use on solar panels in areas that experience erosive events, such as sand and dust storms. 

It was hypothesised that of polycarbonate, acrylic, Optiwhite float glass, and Opticlear float 

glass, the greatest voltage generated by a PV panel directly underneath the transparent 

shielding post sandblasting would be achieved by Opticlear float glass. Additionally, it was 

hypothesised that the choice of material would not significantly impact the performance of the 

pre-sandblasted panels due to the fact that the amount of light reflected or refracted by a 

material decreases with thickness, and the instruments used to measure the difference between 

various materials’ transparency (Wavetek Meterman DM7 multimeter measuring the voltage 

generated by a Decdeal 4.2W 18V Polycrystalline Silicon Solar Panel) margin of error would be 

similar to any measured variations. The data did not support either hypothesis, with testing 

revealing that Optiwhite float glass generated the highest voltages of the materials tested both 

pre and post sandblasting. It was also shown that polycarbonate generated the lowest voltages 

of the materials tested in both pre and post sandblasting. 
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Barrett, Gabriel 

Yorktown High School 

 

Designing an Shake Table to Simulate Earthquakes 

Over the past 10 years, around 350,000 people have lost their lives from earthquakes. Deaths 

from earthquakes are often the result of building collapses due to poor design. Computer 

simulations can help earthquake engineers find weak points in buildings and improve their 

structural integrity. However, physical testing on shake tables provides students or engineers a 

clear way to see the effects of an earthquake. The purpose of this project was to design a shake 

table that is both relatively inexpensive to manufacture and is durable. The basic design of the 

shake table involves using an electric motor with an attached spinning rod coupled to another 

rod that is connected to a table that can move back and forth. The table rod can be joined to the 

motor rod in three different locations providing three different amplitudes. The electric motor can 

take anywhere between zero and twelve volts of direct current, allowing for the speed and 

frequency of the table to be altered. The total cost of materials for the shake table was less than 

$80, well within the price range of any classroom wishing to simulate earthquakes. This 

inexpensive table opens up the opportunity for experimentation for those wanting to test 

possible earthquake-resistant building designs. 
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Brennan, Liam 

Yorktown High School 

 

Propeller Air Channeling as a Method for a Practical Suction System 

The purpose of this project was to create a working suction cup system with a motorized 

propeller, and to analyze the system variables. A motorized propeller cup is more practical, in 

some situations, than a vacuum-type cup, as a propeller cup can move horizontally on a surface 

while sustaining its suction. To test my variables, I built 4 different cups (levels) with varying 

widths (at the base of the cup) and heights. I modeled and printed the cups using 3D modeling 

software and a 3D printer, and then assembled them together with a motor and propeller.  I also 

tested two sets of levels: the control (the propeller turned off) and experimental levels. I then 

built a pulley system that allowed me to obtain the amount of force needed to pry the cup off a 

surface (the ground). I used the control data to find an average “weight” of the cup within my 

system, and then compared that value to my experimental data to calculate a percent increase 

(efficiency) of my cups in order remove the influence of mass on my data. My results show that 

short cups are most effective, especially short cups with skinny bases. However, the taller a cup 

is built, the more efficient wider cups become compared to skinny cups, as the center of gravity 

becomes proportionally higher. Moreover, the success of these cups, even with rudimentary 

parts, as suction devices signals that this type of system can be applied into real world 

situations. 
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Kennedy, Aidan 

Yorktown High School 

 

Exploring the Use of Computers on Solar Power 

The project I conducted involved using computers to track the location of a light source, and find 

out where that light source was the most powerful.  This project has applications that are quite 

practical for solar panels.  Using an Arduino microcontroller kit, I was able to construct a system 

that moved a light sensor to exact positions and measured the intensity of light at that position, 

this data helped answer the question of how important a well calibrated solar panel is, and 

whether or not this work could be done automatically, without manual positioning. The project 

was quite enlightening on the importance of calibrating solar panels and I was able to determine 

the relationship between the direct intensity of light and the power output. 
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Lepak, Joseph 

T.C. Williams High School 

 

The Effectiveness of Armored Vehicles in the 21st Century 

The Main Battle Tank (MBT) has been the main focus of many of the world’s militaries since the 

end of the Second World War. However, in the 21st century the advance of technology and 

change in modern tactics may make the MBT obsolete. In this project the MBT was the M1A2 

Abrams, which is the MBT of the US Army, with the hypothesis being that the MBT was 

outdated, and a limitation. In order to do so this project was based on data analysis, the 

subjects to be analyzed were congressional reports, battlefield reports, and interviews 

conducted with military personnel. The project was then organized into a strategic section 

focused on how armoured units fit into war strategy. The second section was the tactical 

section, which was on how the MBT fights on the battlefield. The least section was 

psychological, how does the MBT affect enemy and friendly soldiers. The first two sections were 

completed mostly by the congressional reports and battlefield reports, while the last section was 

done with personal interviews. The initial results of this project are that the concept of the Main 

Battle Tank, or having one, is not outdated, the Abrams is. The Abrams is old vehicle and 

cannot handle the rigors of modern war. The conclusion of this project is that a creation of a 

new MBT for the army is the best solution, rather than abandoning the concept, or redesigning 

the Abrams. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 140 

 

(EN) ENGINEERING 

11 EN 540 

 

Teodorescu, Radu 

Yorktown High School 

 

An Assistive Autonomous Raspberry Pi Robot for Object Identification and 

Retrieval 

This project presents the work related to designing and building an autonomous LEGO robot 

based off Raspberry Pi modules and Brick Pi attachments. The robot is controlled by a program 

written in Python Version 2.7.3 and it is able to detect, grasp, and transport an object of a color 

pre-programmed by the user. It can assist people with limited mobility to visualize and handle 

out-of-reach objects. Additionally, it can remotely perform these operations in conditions 

dangerous to humans. The robot has three main parts – the body, the arm, and the camera. 

The body holds all the components and can move forwards, backwards, left and right. The arm 

can rotate by approximately 270 degrees, and can grasp light objects with the incorporated 

claws. The Pi camera collects images of the objects that the LEGO ultrasonic sensors detect. 

Additionally, the robot is equipped with: two Raspberry Pi units, two Brick Pi interfaces, six 

LEGO NXT Mindstorms motors, two LEGO NXT Mindstorms ultrasonic sensors, and one 

Raspberry Pi camera. It can operate in two modes: a user-controlled mode in which the user 

commands the movements of the body and the arm, and an autonomous mode in which the 

robot controls the movement of the body and the arm. In the autonomous mode, the robot 

probes its surroundings until it detects an object with the same color that the user specified, it 

then grabs and carries this object. I will present the robot and demonstrate its functionality. 
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Love, Kathleen; Jones, Sydney 

Yorktown High School 

 

Prototype of a Filter-less Water Purification System Using CO2 

Developing effective and inexpensive water purification systems is crucial to increasing the 

world’s access to clean water. Many current systems involve microfiltration to remove 

suspended particles; however, filters may become fouled, necessitating repeated replacement. 

Recently, a promising method of filter-less water purification on a microfluidics scale was 

published in an article titled “Membraneless Water Filtration Using CO2” by Shin, et al (2017). 

This engineering project is a larger-scale variation of the above method. It is an attempt to 

design and construct a filter-less water purification system prototype that utilizes carbon dioxide. 

The CO2 is dissolved into a water stream contaminated with a colloidal suspension of charged 

particles. The CO2 and water form carbonic acid, which dissociates and creates an ion 

concentration gradient transverse to the direction of water flow. This ion gradient induces 

transverse migration of charged colloidal particles in the water stream via diffusiophoresis, 

resulting in separate outflow streams of waste water and purified water. 

Upon analyzing the outflow streams, concentrations of the contaminant particles within the 

purification channel appeared to change in response to the CO2-induced ion concentration 

gradient. In some trials, a statistically significant difference was detected between contaminant 

concentrations. However, the direction of particle migration was opposite to the hypothesized 

direction. The purification channel will be refined to generate more conclusive results. 

This project has a large potential societal impact. Because CO2 is plentiful, accessible and safe 

in this application, this concept can potentially be applied to industry-scale water purification as 

an inexpensive, low-energy process. 
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Schlachter, Katharine 

Wakefield High School 

 

The Effect of Different Types of Voltage Generation on the Effectiveness of 

a Smoke Precipitator: A Pollution Solution 

The purpose of this experiment was to determine if the creation of a self sustaining smoke 

precipitator powered by thermoelectric generators was feasible. The further development of this 

kind of filtration technology has the potential to contribute to decreasing air and chemical 

pollution levels. The scientist’s interest in this topic stems from her concern for the health and 

life span of our planet and the wish to help preserve the diversity of life that still exists on it. To 

conduct this experiment, the scientist designed three different smoke precipitator models and 

two different types of voltage generation, a Wimshurst machine and Peltier cells, to power said 

models. The data generated by the first model powered by the Wimshurst machine showed that 

low levels of voltage output were sufficient to power a simple smoke precipitator. In addition, the 

data demonstrated to the scientist that if similar voltage could be generated, a more efficient 

generator could be implemented. The Peltier cells were then tested to see how many would be 

needed to replicate the voltage output of the Wimshurst Machine and the second model was 

then altered to allow testing with the Peltier cells. This third model was then tested and proved 

that the concept of a self sustaining smoke precipitator powered by thermoelectric generators is 

feasible. This kind of self-sustaining technology seems very promising but more research will 

need to be conducted on how to replicate it for much larger, industrial use. 
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Nickelsburg, Justin; Fisher, Drew; Ipsen, William 

T.C. Williams High School 

 

Developing a drone capable of autonomous flight via Simultaneous 

Localization and Mapping (SLAM) 

The purpose of this research is to develop an autonomous UAV capable of navigating through a 

foreign, unmapped environment, primarily by using two-dimensional LiDAR scans coupled with 

ground sonar detection. The drone options currently commercially available are prohibitively 

expensive and lack options for customization. To solve this issue, a base drone platform was 

created, designed to have sufficient flight time and sensor capability to meet basic requirements 

for testing software. Hardware was optimized to meet an estimated ten minute hover flight time, 

and is made almost entirely of commercial off the shelf parts, acquired with a total cost below 

$1000. This constraint ensures that reference hardware is accessible, making the project 

reproducible. Due to mounting constraints, custom parts were modeled and stress tested in 

SolidWorks, then 3D printed. The drone’s electrical connections were mapped out in AutoCad 

and soldered together once parts were mounted to the drone frame. Onboard the drone, a 

Raspberry Pi handles the bulk of processing the LiDAR data, and estimates position via SLAM. 

The drone is now hardware complete, with the capability to maintain autonomous flight once 

software is also completed. The next steps for this project are to continue developing software 

for the coprocessor, and working to better integrate scan data with control algorithms. Through 

this, it will be closer to achieving full autonomous flight. 
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Artiedamarin, Nicholas 

Mary Ellen Henderson Middle School 

 

Modifying pH of Water With Different Purification Methods 

Pollution increases the acidic levels of water found in rivers and lakes. Acidic water harms 

plants and animals, and cause various health problems in humans. In contrast, neutral levels of 

potential Hydrogen scale (pH) in water is harmless. Therefore, it is important to find methods to 

reduce acidity in water. 

The experimenter wanted to find out what purification method was more effective to reduce the 

acidity (or to get the pH level as close to neutral) of water and coffee mixture. The mixture was 

subjected to four purification methods: (1) boiling, (2) homemade grass-rock-charcoal-sand 

filter, (3) homemade rock-charcoal filter, and (4) BRITA water filter. A pH meter was used to 

measure the acidity of the final product. 

The data collected in the experiment demonstrated that the homemade grass-rock-charcoal-

sand filter was the most effective way to reduce the mixture’s acidity level. When this filter was 

used, the mixture’s pH was just 0.1 pH away from being neutral, the filter reduced the acidity in 

1.1 pH. On the other hand, boiling the mixture increased the acidity 0.9 pH. When the 

homemade rock-charcoal filter was used, the filter reduced the acidity in 0.4 pH.. When the Brita 

filter was used, the mixture increased the acidity 0.6 pH. 

The results of the experiment showed that using the homemade grass-rock-charcoal-sand filter 

to reduce the acidity in the mixture was the most effective way to neutralize pH of the water; 

while the least effective way was boiling it. 

  

 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 145 

 

(EV) ENVIRONMENTAL AND EARTH SCIENCES 

7 EV 601 

 

Brennan, Anam 

Kenmore Middle School 

 

The Effect Of Nanosilver On The Growth of Algae 

This science fair project is the Effect of Nanosilver on the Growth of Algae. Nanosilver is a 

microscopic form of silver, found in products such as band aids, dietary supplements, & face 

washes. Companies use nanosilver to market their goods as antibacterial, but there have been 

controversies about whether or not nanosilver is good for human health and the environment. In 

a study where scientist gave mice water containing high amount of nanosilver for 5 days and 

found the mice had damage to DNA blood cells, bone marrow cells, and tissues from 

developing embryos. Also when silver reacts with moisture in the air it sheds ions and those 

ions can damage cell membranes. Scientist suspect that nanosilver will probably show up as a 

big problem in the environment. Since the silver particles are so small they can flow long 

distances in water and get picked up by organisms and roots. In many water sources there is 

algae which is and important factor for a water environment because it produces oxygen and 

nutrients for animals and with nanosilver being used a lot these days in products, sometimes 

those products go down the drain and get into local streams, rivers, and lakes. I wanted to know 

if nanosilver can affect algae in anyway, because there is such a high probability that nanosilver 

will get into water sources containing algae. So I hypothesized that a group of algae that doesn't 

contain any nanosilver will grow more than a group of algae with the   
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Fado, Elizabeth 

Thomas Jefferson Middle School 

 

The effects of phosphate of brine shrimp growth 

The purpose of this study is to study the effects of phosphates on the welfare of Brine Shrimp. 

The independent variable is the amount of Phosphate,  (none,0.5, 0.10 and 0.20 mg/l.) The 

control group is no phosphate.  The constants are the type of containers, amount of water, the 

pH of the water and the amount of Brine Shrimp.  The dependent variable is how healthy the 

Brine Shrimp are. The hypothesis is:  If I use 0.5 mg/l of phosphate then the Brine Shrimp will 

thrive the most.  The study is important because phosphates can easily get into water and make 

plants grow so much that marine life can not live there anymore. In this experiment I combined 

distilled water with sea salt and the different amounts of standard phosphate solution. I put in 20 

mL of each concoction into the 16 Petri dishes with ⅛ of a teaspoon of Brine Shrimp eggs. The 

data shows that Brine shrimp are very resilient and can withstand 0.2 mg/l of phosphate which 

is equivalent to a wastewater. My hypothesis was manly not supported but somewhat supported 

because my hypothesis was that 0.05 mg/l of phosphate would do the best but it did the same 

as the rest of the levels. In conclusion I learned that brine shrimp are very resilient and can 

survive levels of phosphate that are wastewaters. Some other studies that could be done is if 

someone added more phosphate or how animals higher up on the food chain react to the  
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Folliard, Reilly 

Williamsburg Middle School 

 

The Effect of Different Filters on the Cleanliness of Street Runoff Water 

Contaminated street runoff water flows into our sewers harming plants and aquatic animals on a 

daily basis.  My project tests filters of sand, cloth, dirt and pebbles (independent variables) that 

could be used to clean and improve the pH and alkalinity levels (dependent variables) of street 

runoff water before it flows into streams and fields. 

The hypothesis tested stated the cloth filter would be most effective because cloth has small 

holes that would only let water through.   

Five trials were conducted to measure pH and alkalinity of street runoff water after it was poured 

through the four filters and control (no filter).  Only pebbles improved pH, while all other filters 

worsened it.  All filters produced acceptable levels of alkalinity.   

The hypothesis was rejected because the cloth filter was not the most effective filter used to 

clean the water based on tests of pH and alkalinity.  Instead, pebbles were the best filter 

because they probably contained the correct type of minerals needed to neutralize the acidic 

rain water. 

As streets and sidewalks are created, it would be helpful to determine a cost-effective and 

efficient filter that could be used everywhere to prevent contamination.  While the pebbles were 

the most effective filter, they were the most expensive of the filters used.  Finding a less 

expensive yet high mineral content pebble for future studies would be beneficial. 
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Goldstein, Catherine 

George Washington Middle School 

 

Nature Interrupted:  How Man-made Barriers Effect Seed Dispersal 

Habitat fragmentation resulting from human activity is common in our world, with countless 

detrimental effects on an already vulnerable environment. After learning that President Trump 

planned to build a massive barrier wall between the United States and Mexico, I wondered how 

such a barrier would affect plant populations in particular.  The purpose of this experiment is to 

determine how man-made barriers effect seed dispersal (via wind) in a fragmented habitat.  I 

hypothesized that if non-solid barrier walls are placed in a habitat, then the distance seeds 

disperse will increase because there is more open space within the barriers for seeds to move 

through.  I built a model habitat and used fifteen model seeds, dropped one by one in front of a 

fan fixed at a constant speed.  The distance each seed traveled through the habitat was 

measured in centimeters.  The experiment was repeated four more times (five trials in all).  The 

experiment was conducted first with no barrier (the control).  Then, three different types of man-

made barriers were interchanged within the habitat; including a solid wall, a barbed wire fence, 

and a raised oil-pipeline.  The average distance the seeds traveled for each barrier was 

recorded.  Results indicated that the control (no barrier) allowed seeds to disperse the greatest 

distances (121 cm to 151 cm).  The solid wall had the most negative effect on seed dispersal 

(average distance seeds traveled of only 75.8 cm).  The barbed wire fence and oil pipeline had 

similar moderate effects.  The trends observed support my hypothesis. 
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Henning, Maxwell 

Williamsburg Middle School 

 

The Effects of Type of Substrates on the Amount of Water that Drains 

Through 

The Effect of Type of Substrate on the Amount of Water That Drains Through is an experiment 

determining the permeability of different substrates.This project is important to understand in the 

event that water and other liquids, potentially toxic, overwhelm the earth’s surface. These 

substrates are clay, gravel, mulch, sand, and topsoil. We measured permeability by discerning 

how many milliliters of water drained through each substrate. If we know the permeability of a 

variety of substrates, we will be able to use it to absorb water from runoff, flooding, and 

hurricanes. 

Understanding permeability will help in future city planning so that concrete jungles, like 

Houston, may be altered after its most recent catastrophe, Hurricane Harvey. If there was a 

more permeable substrate on the ground during a hurricane, it could absorb water and reduce 

the impact of flooding and prevent further disasters like Harvey and those in Florida and Puerto 

Rico. 
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Leland, Erin 

Thomas Jefferson Middle School 

 

The Effect of the Species of Plant on Length and Mass of Roots 

The study’s purpose is to test the effect of selected garden plants on erosion control potential, 

based on the average root length and mass. The independent variable is the type of plant. 

There is no control group. Constants are type of soil, conditions plants are grown in, amount of 

time plants are grown before measuring, number of plants grown per species, number of plant 

roots measured, type of liquid used to water, tester, and location. Dependent variables are 

length (cm) and mass(g) of the roots. The hypothesis: Among five species of plants, Phlox 

subulata will have the longest roots that hold onto soil the best, and the roots will have most 

mass. This study is important because it could change how people see gardening.  This 

experiment may help people who want to know how to control erosion choose plants that both 

look good and control erosion. Five plant species were put in a controlled environment and 

grown for three weeks. After three weeks, the plants were uprooted and the roots’ lengths 

measured along with the mass of the roots. The data show that the plants of the species’ Carex 

oshimensis showed the most potential for erosion control. My hypothesis was rejected. In 

conclusion, the results suggest that just because a plant is not native to an area, like Carex 

oshimensis, does not mean they are not suited to the non-native environment. It also suggests 

that if you want to regulate erosion one good plant to use is Carex oshimensis. 
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Morrison, Aidan 

Gunston Middle School 

 

The Effect of Soil Management Techniques on the Amount of Soil Erosion 

This experiment was designed to show the effect of soil management techniques on the amount 

of soil erosion and water runoff. The hypothesis was if sod is placed on topsoil then there will be 

the least amount of soil erosion and water runoff because the roots will hold the soil in place. 

The independent variable was the type of soil treatment which were netting, sod, and river rock. 

The control group was the topsoil with no soil treatment. The experiment was run in a large 

plastic bin that was divided into two parts. One side was for the soil mound which was at a 30 

degree slope and the treatment type. The other side was where the soil and water runoff was 

collected. Precipitation was simulated using a small plastic bin with 12 drilled holes on the 

bottom. 3,000 mL of water was added to the precipitation bin for each trial. Soil erosion was 

measured in grams after it was dried. Water runoff was measured in mL. The experiment 

conducted 3 trials of each treatment type including the control. The sod treatment resulted in no 

soil or water runoff. The river rock treatment resulted in no soil erosion and an average of 

353.33 mL of water runoff. The netting treatment resulted in an average of 1.0 g of soil erosion 

and an average of 385.0 mL of water runoff. The data supported the hypothesis because sod 

had the least amount of soil erosion and water runoff. 
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Pinkowski, Shota 

George Washington Middle School 

 

Fantastic Plastics 

The focus of my project is developing a biodegradable plastic to help address the global 

problem of plastic waste. Biodegradable plastics would take only months to biodegrade 

compared to the hundreds of years it take for regular plastics. The procedure for creating 

bioplastics takes only a few simple steps. First, create a mixture using the specific ingredients. 

Next, melt down this mixture. After this, spread the mixture onto a cooking sheet. Then, let it dry 

for a few days  and finally test its strength using the apparatus. Bioplastics are easy, fun, and 

cheap to create, and they help change the world! 
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Tnaib, Benjamin; Judson, Kenneth 

H-B Woodlawn Secondary Program 

 

How does the temperature of a magnet affect its magnetism? 

The name of our project is “How does the temperature of a magnet affect its magnetism?”. The 

purpose of this experiment was to test how the temperature of a magnet affected its magnetism. 

Before performing the experiment, we were planning on using three temperatures: Freezing (-

17.7 degrees Celsius), boiling (100 degrees Celsius), and room temperature (19.4 degrees 

Celsius). We also did thorough background research, thus, shaping our hypothesis. Our 

hypothesis was, “If the temperature of a magnet is changed, the freezing magnet would show 

stronger magnetism, and the boiling would show weaker magnetism”. When performing our 

experiment, we tested the magnetism of the magnets by putting them in bowls of paper clips, 

and testing how many they picked up. To prepare, we put the magnets that we intended on 

freezing in the freezer for 20 hours, we boiled the magnets in water for three minutes, and kept 

the room temperature magnets as they were. After the experiment, the data was surprisingly 

consistent. The room temperature magnets always picked up more paper clips than both the 

boiling and freezing magnets, while the freezing magnets always showed slightly less 

magnetism than the boiling. In conclusion, the hypothesis was wrong. We think that the reason 

why the hypothesis was wrong was because our temperatures weren't extreme enough. The 

results of this experiment could be important to society because magnets are used in many 

places (such as computers, MRI machines, data storage, and even some vehicles), and put 

through extreme temperatures. It would be  
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Cooper, Helen 

George Washington Middle School 

 

Cookin' With Color: The Effect of Different Colors of a Solar Oven on the 

Amount of Thermal Energy Absorbed 

Renewable resources are very important in today’s society.  With the knowledge that 

nonrenewable resources are slowly running out and recognizing the fact that they create a large 

amount of pollution, we must find more efficient ways to provide energy for the world.  This 

project investigates which colors of a solar oven absorbs the most thermal energy.  Six different 

colored solar ovens (independent variable) were made and then tested to measure the 

temperature and power output that each solar oven produced.  The hypothesis for the 

experiment is if the solar oven is darker than brown, it would absorb more thermal energy. The 

experimental results supported the hypothesis by showing that as the color of the solar oven 

became darker, the temperatures and thermal energy increased. The experiment also showed 

that the solar oven that was the color white stayed almost exactly the same as its starting 

temperature, which results from lighter colors reflecting wavelengths instead of absorbing them. 

Solar energy is Eco-friendly and a great renewable energy source.  By making solar energy 

more efficient, we can keep our Earth healthy and clean. 
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Kallat, Priya 

H-B Woodlawn Secondary Program 

 

Where in the Tri-State Area is There the Least Light Pollution 

The purpose of this experiment was to determine the areas least impacted by light pollution in 

the tri-state area of Virginia, Maryland, and the District of Columbia. Light pollution is defined as 

misused, artificial light. Too much artificial light in the atmosphere can make it difficult or 

impossible for people to see stars. It was hypothesized that the farther west the testing site was 

located, the less light pollution would be detected. The testing required a square to be cut out 

from a piece of cardboard. At each testing site, the piece of cardboard was held up to the sky 

two feet from the observer’s face, and the number of visible stars within the square was 

counted. The testing site with the highest number of stars recorded was determined to be the 

location with the lowest amount of light pollution. Three trials were conducted for each of the six 

locations tested. The results supported the initial hypothesis (with one exception) since the 

farther west the tests were conducted, the more stars were visible. The results also indicate that 

areas with less dense populations tend to have less light pollution. Test sites with higher rates of 

light pollution should focus on cutting down on light usage to help prevent problems that could 

arise environmentally or in communities. These problems include disturbing the human body 

clock, increasing obesity rates, and damaging the ecosystem. 
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Keish, McCarley 

Kenmore Middle School 

 

The Effect of Polyethene Shade Balls on Evaporation 

Saving water is not as hard as you think. You can save more water using shade balls than 

without using shade balls.  The question this experiment was trying to answer was can 

polyethene balls help stop the evaporation process from occuring. First two containers were 

each filled with 60 liters of water.  Then the shade balls were added to cover the surface of one 

container.  The containers were put in sunlight for two weeks to see if shade balls worked. The 

amount of evaporation was measured in centimeters every other day. The hypothesis was if you 

add polyethene shade balls to a supply of water, then the amount of evaporation will decrease.  

The container without the shade balls had less water by 1.4 cm. Therefore, the hypothesis was 

supported by the data.   
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Khemka, Anuj 

Thomas Jefferson Middle School 

 

How Does Air Pollution Affect the Environment in Areas that Differ in 

Topography? 

The purpose of this study was to determine whether the topography of a location could be used 

to predict environmental damage due to pollution. The independent variable was the area in 

which the presence of different epiphytic lichen types was observed: two areas in valleys (Four 

Mile Run Valley, Donaldson Run Stream Valley) and two areas on plains (Lacey Woods Park, 

Tuckahoe Park). The dependent variable was the amount of growth of different lichen types. 

The hypothesis was that areas situated in valleys (Bluemont Park, Donaldson Run Stream 

Valley) would see less growth of both crustose and foliose lichen compared to locations on flat 

land. Within each area, 45 trees were observed for growth of different types of epiphytic lichen. 

Once each tree was observed, growth was recorded using ratings on a scale (0-none 

whatsoever, 1-minimal levels, 2-medium levels, 3-high levels). Concerning crustose lichen 

growth in all locations, the results showed that Tuckahoe Park and Lacey Woods Park (both on 

flat land) had the highest levels of growth, supporting that part of the hypothesis. For foliose 

lichen however, the hypothesis that areas on flat land would see the most growth was rejected 

as Bluemont Park had the most growth. In conclusion, the results appear to be non-informative. 

Due to two severe errors (not keeping urban emissions constant and collecting data in a valley 

not suitable for surface temperature inversions), the data were seriously affected to the point 

that no reliable conclusion can be made. 
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Mellon, Emerson 

Mary Ellen Henderson Middle School 

 

The Effects of Temperature on the Biodegradation Rates of Bioplastics 

In the experiment, the scientist tested to see which types of bioplastics biodegraded the fastest 

under thirty and seventy-two degrees fahrenheit. The scientist made the starch, gelatin and 

casein bioplastics and placed them in plastic cups filled with soil. The scientists hypothesized 

the starch based bioplastic would biodegrade the fastest because of the reactions between the 

starch and the soil nutrients.  Each plastic had a starting weight of five grams and was 

monitored over a span of five days to test which bioplastic biodegraded the most. The scientist 

chose to test five gram samples because there was a time constraint, which meant that a larger 

sample could not be tested. With more time, the scientist would prefer to use larger samples. By 

the end of the experiment, the scientist concluded that the gelatin bioplastic biodegraded the 

most, specifically in the seventy-two degree temperature.The mean mass of the starch 

bioplastic in the seventy-two degree temperature was 2.92 grams. The casein bioplastic 

biodegraded the slowest and least compared to the other two bioplastic, only having 

biodegraded 0.56 grams on day 5 of the experiment in the thirty degree temperature to a mass 

of 4.44 grams. After performing the experiment, the scientist learned how the chemical 

compositions of bioplastics affected how fast the bioplastics biodegraded. For the next 

experiment, the scientist will test different types of plastics, both biodegradable and non-

biodegradable types. The scientist will also test the plastics in different temperatures with other 

light sources besides the sun.  

 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 159 

 

(EV) ENVIRONMENTAL AND EARTH SCIENCES 

8 EV 615 

 

Odenwelder, Lily 

Swanson Middle School 

 

Wi-Fi Radiation 

The purpose of this project was to test the effect Wi-Fi radiation has on how tall bean plants 

grow. Boxes were made which surrounded three groups of ten plants, made with one layer of 

Mylar (which is said to protect against the Wi-Fi), two layers of Mylar, and paper (control). The 

paper box was painted the same silver the Mylar was colored to eliminate all variability by 

making sure all plants had the same environment. This project was chosen because of how 

common Wi-Fi is in this world. The hypothesis was: if two layers of Mylar are used to make the 

box, then the plant will grow the tallest, because the Mylar film will block the radio waves the Wi-

Fi router sends out, (electricsense.com). The hypothesis was supported because this research 

proves that Wi-Fi radiation affects the height of plants, which could indicate that it might affect 

humans as well. The plants in the two layers of Mylar box had a substaintially greater height 

average, compared to the other two levels. The no Mylar plants grew just a little taller than the 

one layer of Mylar plants, but if there is a hole in the one layer of Mylar box, the radiation can be 

amplified, causing more damage. In a future experiment, one could change the material of the 

paper box to that of something more like the Mylar, or change the type of plant used, because 

different plants might react differently to the radiation. 
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Wakeman, Nicolas 

Swanson Middle School 

 

Testing of Air Pollution Masks For Their Ability To Filter Harmful Particulate 

The purpose of my experiment was to test various air pollution masks’ ability to filter harmful 

particulate matter in the air. In today’s world, air pollution is a widespread problem. In my 

experiment, I tested how well five brands of masks prevented particulate matter at or under 2.5 

micrometers (P.M. 2.5) (a common form of air pollution) from passing through them. 

To test the effectiveness of each mask, I constructed an airtight chamber and divided it into two 

sections. With a hair dryer attached to the side, I blew cornstarch in one section towards a mask 

covering an entrance to the other section. I used cornstarch, because of its particle size of 0.8 

micrometers, to simulate P.M. 2.5. In the other section, I placed a monitor to track how much 

P.M. 2.5 had passed through. 

I found that using no mask was the least effective at filtering P.M. 2.5, with an average increase 

in P.M. 2.5 of 413.6 micrograms/m^3. The mask that functioned the best, the Vogmask N99, 

saw an average increase of only 170.8 micrograms/m^3. 

In my experiment, I found that a standard doctor’s office issue mask only functions marginally 

better than using no mask at all. Specialized high-end masks performed the best, while being 

cost ineffective. Standard particulate respirators that can be bought in bulk are the most cost 

effective, while being within 30 micrograms/m^3 above higher-end masks. 
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Westfall, Caroline 

Gunston Middle School 

 

The Effect of Different Dish Soaps on The Oil Mass of a Feather 

Different dish soaps advertise that theirs is most effective, but is that true, and do they have the 

same effect when it comes to birds feathers? This project looks at which dish soap is most 

effective in cleaning motor oil off of a feather. The work in this experiment is important because 

it shows the effect of oil on birds feathers, and it also shows how chemical substances effect the 

environment and different species. The dish soaps tested were Dawn, Palmolive, Ivory, Ajax, 

and a generic brand. 20 feathers were dipped in motor oil and soaked for 10 minutes, the 

feathers were then taken out and set to dry for two days. The mass of the feathers were 

recorded. 2 teaspoons of each dish soap was placed in 5 different cups of water. They were 

then soaked for two days. Feathers were taken out of the water and soap mixtures, and set to 

dry for two days. The feathers mass were recorded. The hypothesis was that the generic brand 

dish soap would be least effective out of all the dish soaps tested. The results do not support 

the hypothesis, the least effective dish soap was Ajax with an average of 0.825 grams. Dawn 

dish soap was most effective in cleaning the oil off of a feather with an average mass of 0.575 

grams This project contributes to environmental science by showing what a chemical substance 

(the motor oil) does to birds. Objectives for the experiment were met. 
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Wilcox, Kate 

Kenmore Middle School 

 

The Effect Of Population On PM2.5 Levels 

There are six air pollutants that the EPA (Environmental Protection Agency) has deemed 

dangerous enough that they have official standards for them. By far the most dangerous 

pollutant is PM2.5, or fine sized particles that are less than 2.5 micrometers in diameter. For this 

research project, I will be studying the effect population density has on the amount of PM2.5 in 

the air. I chose six locations (both urban and rural) for my project, including my backyard, where 

I installed a purpleair.com sensor. I will use purpleair.com to find my backyard data along with 

the amount of PM2.5 in the other five locations. My hypothesis is that the cities with the largest 

population will have the most PM2.5. This is because people cause pollution. Therefore, when 

there are more people, there will be more PM2.5. 

Last year, 2016, I conducted a similar experiment. The experiment was titled, The Effect of 

Location on the Amount of Particulate Matter in the Air. This project was based on locations 

within one square mile in Arlington, VA. The project was comparing particulate matter based on 

distance from major roadways. For my previous experiment, I used a homemade method of 

collecting and measuring PM. For this year’s I used a purpleair.com sensor. This project 

compelled me to continue with this subject matter. I decided to expand my project into 

something that involved locations all across the United States. Thus, this year’s project 

evaluates the amount of PM2.5 at five different locations based on population. 
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Brennan, Sarah; Peace, Gwendolyn 

Jefferson-Houston School 

 

Rocks Rock! 

This experiment tested the brittless of rocks after they had undergone a series of sequential 

freezing and thawing in water. The hypothesis stated that the brittleness of sedimentary rocks 

would increase the most after being frozen and thawed in water three times. The control group 

of rocks, which had not been frozen or thawed, were first tested. They were placed inside of a 

piece of foam, which was put in between two sponges. A metal plate was then placed on top of 

this setup and a 4.54kg weight was dropped on the rocks from a height of 0.91m. 

It was believed that the sedimentary rock would be the most brittle, both before and after the 

freezing, due to the porous nature of the rock. The hypothesis proved to be rejected as the 

marble rock broke to a greater extent than the sedimentary rock in comparison the the original 

brittleness of the rocks before they were frozen. The marble rock specimen was more porous 

and lighter than the more common household countertop variety. The marble sample broke into 

a dust like substance due to the aerated nature of the rock. 

The experiment shows building construction engineers and structural scientists that marble 

should not be used when constructing with rock and a more ideal substance to build with is 

obsidian, as it is less porous. To further test the brittleness of rocks, more specimens of each 

type of rock would need to be collected. 
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Cooper, Reina 

Wakefield High School 

 

The Effect of Acid on Different Plastic Pipes 

The experiment was conducted to test the effects of acid on different types of plastic piping. The 

independent variable was the different kinds of plastic piping (PEX, PVC) and the dependent 

variable was the mass of the pipes before and after being exposed to the acid (vinegar). The 

hypothesis was that the acid would have a greater effect on the mass of the PEX pipes because 

PEX pipes are lighter and less dense and theoretically would be easier to corrode. The pipes 

were submerged in vinegar for 24 hours and the mass before and after being submerged was 

recorded and compared. There was no change in mass in any of the pipes after being exposed 

to the acid. The hypothesis was rejected. However, future testing could be focused on longer 

duration and stronger acids. 
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David, Ethan 

Washington-Lee High School 

 

The Effect of Latitude, Longitude, Weather, and Elevation on Cosmic 

Background Radiatio. 

Background radiation is radiation that originates from natural and man-made sources. The 

purpose of this experiment was to discover whether latitude, longitude, altitude, and weather 

had an effect on cosmic background radiation at Earth’s surface. The hypothesis was that if the 

latitude, longitude, weather, or altitude is changed, then altitude will have the greatest effect on 

background radiation counts per minute (CPM) because there will be less atmospheric 

shielding. The experiment was performed at 63 locations across the United States and Canada. 

The Geiger counter was held facing the sky and the data was recorded. The data was then 

corrected to remove terrestrial background radiation. A correlation coefficient was found for 

each independent variable on CPM.  The correlation coefficient between latitude, longitude, and 

altitude vs. CPM were 0.587, -0.59, and 0.285 respectively. There was insufficient data for 

weather to conclude if it has an effect on CPM. Latitude and longitude showed the greatest 

effect on CPM than altitude which showed a smaller correlation. This showed that the location 

on the planet has a greater effect on CPM than altitude. 
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Donahue, Catherine 

Yorktown High School 

 

The Effect of Ocean Acidification on Shells 

This project tests the effect of ocean acidification on mussel shells. The ocean absorbs about 

30% of CO2 emission caused by humans. This is lowering the pH level of the ocean, meaning 

less calcium carbonate, which is a major component of shells.  

This experiment is carried out by filling five mason jars per level of IV with ocean water that has 

different pH. The three levels of IV measured in pH are, 8.1, 7.5, and 7. Thirty grams of mussel 

shell fragments are placed in each jar. The jars sit for thirty days, and then the mass of the 

shells in each jar is remeasured. The data collected is quantitative. The statistical test 

performed are mean, median, mode, range, and ANOVA P-Value.  

The results show that when the water had a pH of 8.1, the average mass was 29.58. When the 

pH was 7.5, the average mass was 29.56. When the pH was 7, the average mass was 28.44. 

The p-value of this data was 0.033837, supporting that the pH of the water had a significant 

effect on the mass of the mussel shells. Through the results it can be determined that the pH of 

the ocean water does have an effect on the mass of the shells. This is due to the decrease of 

calcium carbonate in the water, causing the shells to break down and their mass to decrease. 
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Fugle, Sebastian 

Yorktown High School 

 

The Effect of the Type of Shade on the Lux Measured 

The night sky is truly a wonder of nature. However, the pollution spewing from light sources is 

clouding the eyes and skies of those across the globe. The goal of the experiment is to find the 

optimal shape of shade at preventing light pollution. Five shades were tested: cylindrical, 

scalene, four-sided pyramid, three-sided pyramid, and translucent shade, with no shade as the 

control. The hypothesis stated that the Scalene shade would prevent light the most light 

pollution. A 1335 lumen lightbulb was measured with three probes, collected lux at the 

sensitivity range 0-150,00. The process was repeated 25 times, with each shade and the control 

at each probe being recorded. Quite concerningly, for the initial cylindrical trials, the probes 

measured no light, showing probe insensitivity. After troubleshooting, the sensitivity of 0-600 

was concluded to be the best. The trials were redone for the 0-600 range. For both sensitivity 

ranges, the Cylinder had extraordinary results, with the Scalene doing well on the upper probe 

tests. This showed that the larger the surface area of the shade, the better it is at preventing 

light pollution projected upwards, while the angle of the 3 sided equilateral pyramid showed that 

the steepness of the angle prevented downwards projected light pollution. The Cylinder is 

considered optimal, as it outputs light in only the intended light range, shown as an intended 

result in during research. In the future, the experiment would test the angle of the shade, with 

equal dimensions to ensure more accurate data. 
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Licato, James 

Washington-Lee High School 

 

The Effect of Pharmaceutical Presence of Denitrification 

Today, the effects of pharmaceuticals on the environment and living organisms are largely 

unknown, primarily due to lack of studies in the lab and field. Additionally, there is no standard 

for testing or removal of pharmaceuticals from wastewater or the environment. Denitrification is 

a crucial process necessary for ecosystems to thrive and for wastewater treatment. If this 

process is affected by pharmaceuticals, the consequences could be significant. The experiment 

was designed to observe the effects that commonly used anti-hypertensives (nebivolol, 

diltiazem) and oral analgesics (acetaminophen) have on denitrification inside simulated 

Bardenpho reactors. Model Bardenpho reactors were constructed, and 15 L treated test water 

was cycled through the reactors at a rate of 13.25 L per hour. The nitrate level was adjusted to 

approximately 25 mg/L. A therapeutic dose of the selected pharmaceutical was added to begin 

each trial. Denitrifying bacteria mixtures were added to the main denitrification stages of the 

reactors. Nitrate level was measured using an ISE probe. Of the three medications used, only 

nebivolol had an observed effect on denitrification. The average rate of change for the control 

was 2.56 mg/L, compared to 1.95 mg/L for nebivolol, showing a 23.8% decrease in average rate 

of denitrification. An ANOVA test was conducted, with a calculated p-value of 0.00076. With the 

aging population and rising prescription rates, the presence of pharmaceutical ingredients will 

increase in the environment. The implications of this experiment shows that further research 

must be conducted to evaluate the possible effects that pharmaceuticals have on denitrification. 
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Mendelsohn, Alexandra 

Yorktown High School 

 

The Effect of Amount of Fertilizer Added on Algae Growth 

This experiment was performed to determine how adding fertilizer to algae affects its growth, 

and could shed light on the impact of nitrates and phosphates in runoff and formation of dead 

zones. The experiment was conducted by adding 15 milliliters of Spirogyra to 20 1-liter bottles of 

distilled water, then adding liquid fertilizer. Five bottles were given 5 mL, five bottles were given 

10 mL, and the remaining five bottles received 15 mL. Five control bottles received no fertilizer. 

After a three-week growth period, a spectrophotometer calculated the amount of algae growth. It 

was hypothesized that the algae’s growth would increase as the amount of fertilizer increased; 

the data supported this. The samples without fertilizer served as the control; their transmittance 

was set to 100% for comparison. The samples with 5 mL of fertilizer had an average 

transmittance of 98.2%, the 10 mL samples 94.72%, and the 15 mL samples 83.92%. Nitrogen 

and phosphorus help photosynthetic organisms grow by aiding photosynthesis and the transfer 

of energy. The samples with more fertilizer had higher quantities of these nutrients, hence 

higher growth rates. An ANOVA proved the statistical significance: the p value recorded was 

4.874 × 10-6, rejecting the null hypothesis. But the p values between the levels of independent 

variable showed the major difference was found comparing the 15 mL samples to the others. 

Additional experimentation might determine what made the 10 mL samples different from the 15 

mL samples, and to run tests with more fertilizer. 
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Portner, Noah 

Washington-Lee High School 

 

The Effect of Hypoxia on Snail Behevior 

Hypoxia is a problem in watersheds across the world that has intensified greatly over the past 

few decades. Unfortunately organisms killed by hypoxia also has economic ramifications as 

millions of dollars are lost annually in the US. Several species of organisms have evolved 

resistances to hypoxia including, more efficient hemoglobin, advanced glycolysis and 

conserving strength. This experiment tested Golden Inca snails. 

The hypothesis was that the higher the level of hypoxia, the faster the snails will respond by 

moving towards areas with higher levels of oxygen. This experiment tested their behavior and 

made the amount of DO the independent variable. The hypothesis was disproven over the 

course of the experiment.  

It is important to note that this experiment did not test to see if the snails are oxyconfomers (an 

organism that significantly alters its metabolism when confronted with low DO). One explanation 

for the snail’s behavior is that they do increase in amount moved due to low DO. However an 

ANOVA test suggested that there was no discernable trend in the data gathered (even though 

there was a visible trend it may be the product of coincidence). The ANOVA test would suggest 

two outcomes. Either this species of snail has adapted a resistance not uncovered in this 

experiment. Another bleeker conclusion is that the snails have no major evolutionary response 

to the stimulus of hypoxia. Which would make sense due to hypoxia being a modern epidemic 

and perhaps not prevalent in the snails indigenous habitat. 
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von Eckartsberg, Rose 

Yorktown High School 

 

The Effect of Different Types of Oil on the Amount Left After the 

Bioremediation Process Using NavalKleen 

Oil spills have become a problem all over the world. With runoff and oil rigs exploding there is a 

need for an easier and faster way to clean up oil spills. This experiment was designed to find out 

which type of oil NavalKleen works best on and to find a better way to clean up oil spills. 

NavalKleen is a industrial use bioremediation product made of naturally occurring 

microorganisms. It is used to clean the oil from the bilge of ships. The hypothesis for this 

experiment was if bioremediation using NavalKleen is used on refined oil then the amount of oil 

left over after the degradation will be the least compared to the unrefined crude oils because 

NavalKleen is specifically made to get rid of refined oil. This experiment compared three types 

of oil: motor oil, light crude and dark crude. The amount of oil left over after a seven day process 

was measured by pouring the left over oil into a graduated cylinder. Then the volume was 

measured. But the dark crude oil turned into a thin gel. Then the oil was weighed than converted 

into volume. The hypothesis was rejected. The motor oil had the most remaining, then dark 

crude, then light crude with the least. The reason for this was the microorganisms had an easier 

time breaking down the unrefined oils because they had no added chemicals and they were 

unrefined where the motor oil was refined. 
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Brown, Elizabeth; Cloe, Ellie 

H-B Woodlawn Secondary Program 

 

The Effect of Water Acidity on Plant Growth 

Acid rain visibly destroys buildings and has been a prominent news item in recent times, but 

how does it affect the base food sources that the entire world requires? This experiment aimed 

to test whether the addition of carbonic acid, a common weak acid found in acid rain, would 

affect plant growth and general welfare. Plants were tested over a period of four weeks, 

measured six times and watered in regular intervals. They were split up into three groups, a 

control which received no acid and two experimental groups with a lower and higher 

concentration of acid.  

The hypothesis was that the lower pH each plant was watered with, the less healthy and shorter 

they would be. Experimental results somewhat supported this hypothesis, as the plants that 

were watered with the stronger acid were the shortest by a fair margin. However, the plants that 

received weak acid performed nearly as well as the control group, though they displayed some 

unhealthy visual characteristics. Overall, the experimental data did support the hypothesis, 

though further testing would be required to affirm these results. 
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Bahl, Anika 

Washington-Lee High School 

 

The Effect of the Distance from A City on Skyglow 

The purpose of this experiment was the see the effect of a location’s distance from a city on the 

level of skyglow at that location, as well as the way that the data changed as distance from a 

city increased. After research relating to how skyglow is created and spreads well as how 

weather affects skyglow, a hypothesis was constructed. The hypothesis stated that if a location 

was over 40km away from a city, then it the city’s skyglow would not affect the sky at the 

location, because skyglow is spread through clouds, and the average cloud is less than 40km 

long.  

The experiment involved travelling to locations at 7 different distances from the city. 3 different 

locations were tested at each distance. 5 pictures were taken of the zenith of the night sky at 

each location. For each picture, pixel gray value was calculated. The data of the experiment, 

which was statistically significant, had pixel gray values going down as distance from the city 

increased, which indicated that as distance from the city increased, skyglow decreased. 

Because of this, the null hypothesis was rejected. 

However, because the data didn’t ever plateau at a particular pixel gray value at 40km away 

from the city, the hypothesis was not supported and a location that had absolutely no skyglow 

hadn’t yet been reached. After doing some research, this was proved right. Because of the east 

coast’s abundance of cities, there are virtually no areas that have no skyglow at all. 
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Phillips, Thomas 

Yorktown High School 

 

Effect of Surface Type on Amount of Light Reflected 

The relationship between color and light reflection has been researched and understood. The 

purpose of this experiment was to discover the extent to which changes in surface color affect 

the amount of light reflected, which can help explain environmental changes, such as the 

melting of the polar ice caps. 

Six surface types were chosen to emulate common Earth surfaces: asphalt, slate, quartzite, 

water, leaves, and ice. These were put under a lamp, and their reflectivity was measured using 

a light meter. The hypothesis was that if the surface was ice, the amount of light reflected would 

be drastically (at least two times more) greater than the amount of light reflected off of rocks 

(asphalt, quartzite and slate), because their molecular structures are drastically different.  

A strong, direct relationship existed between the independent and dependent variables: as the 

surfaces became lighter, more light was reflected. The p-value was 0; the null hypothesis was 

rejected. There was a massive decrease in light reflected as the surface became darker. The 

mean light reflected off of ice was over seven times greater than the mean light reflected off of 

water, which shows the extent to which climate change could affect our planet. 

This alarming trend calls for further experimentation. One could experiment with more varied 

surface types and conduct research on the exact hue of the rock or grass that lay below the ice 

caps; another experiment could look at the reflectivity of water being struck by the sun from 

certain angles. 
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Sample, Ethan 

T.C. Williams High School 

 

The Effect of Chlorella Vulgaris Algae on the Bioremediation of Lead 

Nitrate Content in Water 

The purpose of the research was to determine if a 60 mL culture of Chlorella Vulgaris algae had 

the capability to remove a 0.1 molar concentration solution of lead nitrate in water, when 5 mL of 

this solution was added to the culture. A master culture of Chlorella Vulgaris algae was 

prepared and split into 30 cultures for the experimental group, each 60 mL. A solution of lead 

nitrate with 0.1 molar concentration was prepared, with 60 mL of the solution being removed to 

be later used as a control. The algae and lead nitrate were mixed and left to sit for 48 hours, 

and then three drops of a 0.1 molar concentration solution of potassium iodide was added to 

each trial to serve as an indicator test. In experimental trials the indicator test revealed there to 

be no remaining lead nitrate, and in the control group there was remaining lead nitrate. 

Therefore, it was concluded the lead nitrate was absent, agreeing with the hypothesis, however 

because of additional observations made immediately after the combining of the lead nitrate and 

algae, it is unlikely the algae played a significant role. The solution turned white immediately, 

and the most likely explanation is that some of the salts used to grow the algae, notably sodium 

phosphate, had likely reacted with the lead nitrate, a circumstance unanticipated when 

designing the experiment. Hence, the indicator test did not work and it was unlikely the algae 

was able to absorb the lead. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

10 EV 632 

 

Barefoot, Carla; Gokcigdem, Ela 

Wakefield High School 

 

The Effect of Pollution on Chemical Properties and Habitability of Water 

We chose this experiment because we wanted to have an idea of how much our country 

regulates the runoffs that have the capability to affect our lives drastically. The problem we want 

to solve is the ignorance people have when it comes to pollution, and how little they think it 

really affects our lives. While we investigated the effects of pollution on the chemical properties 

and habitability of water, we tested our hypothesis: the water sources that are located near 

heavily populated areas are exposed to higher levels of pollution, so that would mean there 

would be a lower variety of microorganisms and varying levels of turbidity and pH compared to 

fresh spring water. The major findings include all of the water sources having an above 

acceptable range for dissolved oxygen(4/5/6 ppm) and the water from Doctors Run had the 

lowest JTU levels, it was the most polluted water source in our experiment. This experiment 

allowed us to discover the actual pollution levels in our local water sources which allowed us to 

meet our objectives. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

10 EV 633 

 

Cohen Suarez, Emile; Munir, Ayesha 

T.C. Williams High School 

 

Combating Climate Change: Living Shorelines 

The purpose of this research was to determine if the living shoreline criteria established is 

applied to the living shorelines: tree branch structure, marshland, revetment, and bulkhead, then 

marshland’s total will be the lowest, concluding it is the most optimal living shoreline. There 

were five groups tested in the experiment: tree branch structure, marshland, revetment, 

bulkhead, and no shoreline (control). Each group was exposed to a established criteria looking 

at factors that would help determine the most optimal living shoreline. Some factors were cost, 

durability, sea level rise, and ecological impact. Each factor of the criteria was scaled on a range 

of 1-5, one being the most optimal, five being the least, establishing that the shoreline with the 

lowest total score would be the most optimal. The data was collected over several weeks, using 

a folder from Dr. Gittman containing papers relating to living shorelines. While reading these 

papers, information and data relating to the criteria were compiled. The marshland ended up 

scoring the lowest with a score of 10, with the other shorelines got scores of 21, 20, and 18. In 

conclusion, the hypothesis was supported because marshland scored the lowest score on the 

established criteria, confirming it as the most optimal shoreline. Marshland scored the lowest 

because it got the lowest score in almost all of the factors, especially, in sea level rise, erosion, 

and ecological impact. Tree branch structures and bulkheads scored the highest scores, being 

21, establishing them as the least optimal living shorelines. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

10 EV 634 

 

Fisher, Mia; Branch, Jacqueline 

Wakefield High School 

 

The effect of different materials on the amount of UV radiation that 

penetrates through 

The purpose of this experiment was to discover which shirt deflects the most UV rays. The 

hypothesis for the experiment was that the black shirt would deflect the most rays. This 

hypothesis was supported by the data. This experiment is helpful because UV rays can be 

harmful to your skin and cause skin damage.The experiment found out the effect of the different 

types of shirts on the amount of UV rays that went through it. It was found out that the black 

shirt deflected the most UV rays. The procedure for the experiment was to take different kinds of 

shirts and using a UV monitor, measure the amount of UV rays that go through the shirt. Do this 

by holding the monitor in between the two layers of the shirt. Take around 10 readings for each 

shirt. The average measurement with no shirt against the sun was 115.9. The pink and white 

shirt let through the most amount of rays with an average of 28.5. Next was the white shirt with 

an average of 12.5. The first black shirt averaged 6.1 and didn’t let a lot of rays through. Lastly 

the other black shirt didn’t let through any UV rays. In conclusion, the darker the shirt and the 

less transparent the shirt the more the shirt blocked the sun. 
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11 EV 635 

 

Byers, Jessica 

Washington-Lee High School 

 

What is the Effect of Different Levels of pH on the Filtration of Crassostrea 

virginica 

Carbon emissions are not only polluting the atmosphere, but it is also causing detrimental side 

effects to the water in marine ecosystems. When the carbon dioxide is dissolved into the water, 

it produces carbonic acid, bicarbonate, carbonate, and excess hydrogen cations. These ions 

enter the calcifying space of the oyster, the area where the organisms form their shells. The 

hydrogen cations have a tendency to bond with the carbonate in the water, reducing the 

quantity available for the oysters. To prevent this bonding, the oysters pump the excess 

hydrogen ions out of the calcifying space. This requires additional energy that could otherwise 

be used for filtering the water. The purpose of this experiment is the study the effects of different 

pH levels on the filtration of Crassostrea virginica. Based on the research, the hypothesis ‘If 

different levels of pH are tested, then the water with a more acidic pH will be filtered slowest’ 

can be drawn. 5 oysters were timed to determine how long it took to filter 5 gallons of water at 

the pH levels of 8, 7, 6, and 5. The results indicate that lower pH levels causes oysters to use 

more time to filter water. An ANOVA statistical test verifies that the data is significant, thus 

rejecting the null hypothesis. Further research is needed to show a definitive correlation 

between pH and filtration. This experiment, however, is a good indicator of the negative impact 

of carbon emissions on water quality within the Chesapeake Bay. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

11 EV 636 

 

Christino, Martha 

T.C. Williams High School 

 

Diagnosing and Predicting the Eyewall Replacement Cycle: Learning from 

Hurricane Irma 

The 2017 Atlantic hurricane season was historic, in both the number and intensity of hurricanes. 

The intensity of a hurricane is closely linked to the strength of its eyewall. When the eyewall 

strength fluctuates during the naturally occuring Eyewall Replacement Cycle (ERC), the 

potential damage can change by a factor of five. Because of limitations in available data, 

NOAA’s National Hurricane Center has not been able to predict the timing of ERCs. The 

purpose of this project is to determine how machine learning techniques can be used to 

diagnose and predict the ERC. Two machine learning programs were created using a single 

decision tree algorithm, one for diagnosis and one for prediction. The two programs were 

trained based on data from Hurricane Irma and tested based on Hurricanes Harvey, Jose and 

Maria. The diagnostic program achieved 83% accuracy in determining if an ERC was occuring 

at that moment based on 24 hours of previous data. The prediction program achieved 78% 

accuracy in determining if an ERC would occur in the next six hours based on 18 hours of 

previous data. These results show that machine learning is a viable method of ERC prediction 

and can be used in order to better forecast hurricane intensity, which will allow governments 

and private citizens to better protect lives and property. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

11 EV 637 

 

Cogley, Grace 

Washington-Lee High School 

 

The effect of location on nitrate concentration 

The purpose of this experiment is to find if there is a correlation between the site of collection 

and the levels of nitrates found in the water. The hypothesis was that if water was collected from 

around a farm than the highest level of nitrates will be present. The hypothesis was not 

supported by that data and one of the collection locations surpassed the farm by fair amount. 

The nitrate concentration levels for the different samples of water were measured using test 

strips for 15 trials and then 1 trial for colorimeter tests. The colorimeters were used because the 

uncertainty was so high. The site that had the highest average nitrate level was a collection site 

in a valley of two hills, its mean value is 17 mg/L. The farm collection location’s mean value was 

11 mg/L. After running an ANOVA to see whether the data was statistically significant or not, the 

p-value came out to be 9.17562332353435E-12, which is lower than the critical value of 0.05. 

This means that the null hypothesis was rejected and the data was regarded as statistically 

significant. Some limitations of this experiment was the error by the test strips. For future 

experiments, more accessibility to higher powered nitrate detectors. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

11 EV 638 

 

Fugle, Chloe 

H-B Woodlawn Secondary Program 

 

The Effect of Sea Level Rise on the Ranges of Species of Chesapeake Bay 

Marsh Grasses 

As part of the Chesapeake Bay Watershed Agreement, the Chesapeake Bay Program and 

some of its partners committed to creating 85,000 acres and rebuilding another 150,000 acres 

of wetlands in Virginia by 2025. However, wetlands are greatly affected by sea level rise, as 

they are the first buffer between the rising sea level and the higher land. Different species of 

marsh grasses tolerate different levels of seawater, different salinities, and have different 

tolerances for tide levels. This experiment used arcGIS to predict the current and future habitat 

ranges of three marsh grasses in the Chesapeake Bay area: Spartina alterniflora, Spartina 

patens, and Distichlis spicata. Preliminary data support the hypothesis: that marsh grasses will 

migrate up the tide line until no longer possible, and, if the sea level rise is too high, would be 

unable to survive in certain areas of the Bay. The results predict the future habitat ranges of 

marsh grasses in the Chesapeake Bay so that wetland restoration projects can be better 

informed about what species of marsh grass will tolerate their future wetland conditions as the 

sea level rises. 
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(EV) ENVIRONMENTAL AND EARTH SCIENCES 

11 EV 639 

 

Gogal, James 

George Mason High School 

 

The Effect of Ground Cover Plants on Soil Nutrients 

There is an opportunity to reduce the amount of added fertilizer needed in vineyards if the 

ground cover between the rows could provide nutrients needed by the vines. This approach to 

fertilizing the vines might be able to make vineyard operations more cost effective, more 

sustainable and produces less environmental impact. Research shows that the important 

nutrients for vineyards are divided into macronutrients of nitrogen (N), phosphorus (P), 

potassium (K), calcium (Ca), magnesium (Mg), and sulfur (S) and micronutrients of  iron (Fe), 

zinc (Zn), manganese (Mn), copper (Cu), boron (B), molybdenum (Mo), and chlorine (Cl).  My 

experiment tests changes in the soil nutrients for different types of ground cover to determine 

the effect of ground cover plants on soil nutrients. In the experiment, test plots of fescue, clover 

and comfrey were grown, mowed and mulched back into the soil. The soil nutrient content of the 

plots was compared to the existing soil. The results show that ground cover mulched back into 

the soil can increase the presence of needed nutrients and reduce the need for added fertilizer. 
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Fiske, Sassan 

Thomas Jefferson Middle School 

 

Analysis of Soccer Goal Save Rate vs Keeper Position 

In this controlled study, I analysed the 'save rate' of a goalie based upon the locations/he started 

from (measured distance in front of the goal line).  All shots and keeper positions were centered 

in order to simplify variables.   The study found no meaningful difference in save rates between 

a keeper start location of 0 yards and 5 yards, but an appreciably lower save rate at 10 and 15 

yards off the line. 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 
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Graf, William 

Williamsburg Middle School 

 

Thrown for a Loop:  Chaos Theory in Neurological Activity 

Unexpected changes in music can throw you for a loop.  Can mathematical chaos theory prove 

this concept true?  Can unanticipated auditory stimuli trigger a chaotic response in neurological 

activity?  The ability of music to affect people is used by musicians and others to influence 

behavior.  The effect of music on the brain finds application in treatment design for neurological 

disorders such as epilepsy and even can help predict consumer preferences.  This research 

uses data from the Music-BCI study from the Technische Universität Berlin with raw brain 

waves (electroencephalogram or “EEG”) and additional data for details of the music clips and 

the timing of events during each experimental run.  This analysis splits the EEG data into time 

segments based on the timing of unexpected events in each clip.  Each time segment is tested 

for chaotic behavior using the Gottwald-Melbourne test for chaos. This research study used 

regression analysis and t-tests to find statistical significance in support of each hypothesis.  A 

higher number of unexpected events was associated with a higher likelihood of chaotic 

neurological response during music stimulus. That is, a person is cumulatively more likely to be 

“thrown for a loop.”  Further, participants became desensitized to unexpected changes as the 

overall likelihood of chaotic behavior decreased as the testing progressed. Finally, both 

“SynthPop” and multi-instrument music styles were each associated with higher likelihoods of 

chaos.  It is believed that these results are because synthetically created tones and multiple 

simultaneous instruments are more likely to affect neurological activity. 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 

9 MC 702 

 

Brown, Joel 

Washington-Lee High School 

 

The Effect of Type of Scale and Degree of Scale on Difference in Pitch 

The purpose of this experiment was to see which scale tuned to equal temperament was the 

closest to the tuning in just intonation. Equal temperament is the most common type of tuning in 

the Western world because of its ability to sound the same in different keys. Just intonation is 

the most accurate type of tuning, but only in one key at a time. The hypothesis was that the 1st 

degree of a major (the most common) scale would have the least difference in pitch. The 

experiment calculated the difference in pitch for both types of tuning for three types of scales 

(major, melodic minor, harmonic minor) and all degrees of scales. The equation for difference in 

pitch was the absolute value of the difference between an equal temperament pitch and the 

relative just intonation pitch. For each type of scale, the 7th degree had the greatest difference 

in pitch, meaning it was the most out of tune. The 1st degree harmonic minor scale had the 

least difference in pitch, making it the most in tune. This only partially supported the hypothesis 

because only one of the variables (degree of scale) was correct. However, out of all degrees, 

the 1st degree of all types of scales had the lowest combined difference in pitch, and all degrees 

of major scales had the lowest combined difference in pitch compared to the other two types of 

scales. Therefore, the trends in the data supported the hypothesis, but the individual means did 

not.  
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(MC) MATHEMATICS AND COMPUTER SCIENCES 
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Gould-Schult, Rafa 

Arlington Tech and Career Center 

 

The Effect of the amount of training Atari Breakout neural network will 

undergo on how high it will score. 

Machine learning is at the center of most online interaction. However, there is only so much a 

computer can learn. The goal of this experiment is to observe where that plateau occurs. This is 

accomplished by using a simple game, Atari Breakout, to observe where the computer’s 

progress in the game would plateau, where it stopped learning. The results are accomplished by 

having the machine play consecutive games of Atari Breakout learning from the game before. 

The hypothesis is that if the neural network trains itself on Atari Breakout the more games it 

plays the better it will get; it’s progress in Atari Breakout will grow exponentially to about 500 

games where the score will plateau. This proved to not necessarily correct, where the computer 

plateaued at around 390th round. 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 

9 MC 704 

 

Tantillo, Joshua 

T.C. Williams High School 

 

Burning Aero 

If a car has a smaller engine and efficient aerodynamics, then the car’s fuel economy will 

increase, and the car will use the fuel more efficiently and have an increased range on a single 

tank of fuel. This connects to trends by justifying the recent influx in the car world of powerful, 

small displacement engines and shining a light on the need for more research in the field as fuel 

more scare on the planet. 

With no control group, I hopped straight into number crunching using various sources for each 

vehicle to ensure the numbers were legitimate, then converted them to metric scale. After this I 

started to organize the numbers into the a handful of charts, then into graphs. The measures 

were on the vehicle weight, engine size by cylinder and displacement, drag coefficient and 

finally by the distance covered. 

The Porsche 911 GT2RS had the longest distance traveled on a single liter of fuel at 8.1km. 

The McLaren was close behind at 7.7km traveled. Then the Lamborghini Huracan scored a 6.8 

and bringing up the tail end was the Pagani Huayra at 5.5km traveled.  

Aerodynamics don't mean everything, in fact it primarily depends on the engine's cylinder count, 

the more cylinders, the more fuel consumed, which fits half of my hypothesis, that smaller 

engines would benefit from better fuel consumption rates, which leaves me to reject half of my 

hypothesis, specifically “efficient aerodynamics, which will lead to the car’s fuel economy 

increasing.” 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 

10 MC 705 

 

Bloom, Ryan 

Washington-Lee High School 

 

The Effect of Weight Transfer on Image Recognition Accuracy in 

Convolutional Neural Networks 

This experiment investigated the effect that transfer learning has on the performance of a 

convolutional neural network (CNN) in classifying images. It was hypothesized that test 

accuracy would increase with each additional layer of weights transferred, with the exception of 

the last layer, as the last layer’s weights are specific to each task. An 8-layer network was 

created to classify images into 1 of 3 categories. It was first trained for 10 epochs on 24,000 

images of plants and fungi. Weights from 0 to 8 of the layers were then transferred to a 

randomly initialized network, and fine-tuned over 10 epochs of re-training to classify 24,000 

images of animals. A trial consisted of re-training 9 networks, each with a different number of 

layers transferred. 

By performing an ANOVA test on accuracy data from 5 trials, it was determined that a 

statistically significant performance difference existed between the 9 groups of networks. The 

lowest average accuracy was 66.1%, obtained by networks with 0 transferred layers, and the 

highest average accuracy was 70.0%, obtained by networks with 8 transferred layers. However, 

there was not a sufficiently large difference between networks with 7 and 8 transferred layers to 

entirely support the research hypothesis. The results from this experiment confirm the utility of 

transfer learning, a widely used technique in training CNNs. Based on these results, transfer 

learning is likely to improve training time even if the source task is specialized rather than 

general. 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 

10 MC 706 

 

Cardwell, Owen 

T.C. Williams High School 

 

Embedding Neural Networks to Optimize Training Efficiency 

In machine learning neural networks have become the primary form of intelligence as they can 

train to extremely accurate approximations. This project is attempting to increase the training 

efficiency of neural networks in order to lower the amount of data needed to train. In the project 

a neural network was embedded into a larger one and they were given the same input data and 

trained for 10,000 iterations. The larger outside network trained to return values for sizing of the 

internal network. This structure was then designed to optimize the training speed of the internal 

network for 1,000 iterations. To test the ability of this network structure it was tested for 15 

random python seeds. Error was returned for each training iteration and the last 100 error 

values were averaged to judge the success of the design. The design went through 4 iterations 

in the cost function with the last iteration returning the lowest error. The error suggests that the 

structure worked as compared to the constant network of random values. This research is 

beneficial because it provides a possible method for using small amounts of data to produce 

useful output that would traditionally require more data. 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 
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Chen, Yiming 

Yorktown High School 

 

An Investigation of Password Composition Its Security 

Cybersecurity is a topic of increasing concern due to severe economic damage caused by 

hacking. For many, passwords are the sole protection for their personal information. However, 

people tend to use passwords that are easy to memorize, rendering them more vulnerable to 

attack. This sparked my investigation of password security using a Python program that 

performs five methods of guessing. It was hypothesized that password security increases with 

length, type of characters, and entropy. The aforementioned guessing methods include a brute 

force attack with numbers, a brute force attack with the capitalized and lowercase alphabet 

combined with numbers, a search of passwords based on a list of the most common passwords 

and their variations, a search of combinations of the most common passwords plus the 

incorporation of punctuation, as well as a personal information attack with names and birthdays. 

The experiment involved the guessing of twenty-five preset passwords as provided by my 

peers. The time took to guess each password was calculated, with longer times reflecting 

greater security. The results supported my hypothesis. They demonstrated that even though the 

program was capable of guessing many passwords using the tailored methods, the ones that 

were longer and more randomized had an indisputable advantage in terms of security. Without 

using this program, it would be even harder to correctly guess the passwords. With this 

knowledge, people will feel the urge to improve the security of their passwords through 

optimizing their length, type of characters involved, and entropy. 
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(MC) MATHEMATICS AND COMPUTER SCIENCES 

10 MC 708 

 

Day, David 

Yorktown High School 

 

Algorithmic Music Generator with Parameterized Evolutionary Approach 

An ongoing challenge in the artificial intelligence industry is to effectively generate music by 

incorporating machine learning. Recent attempts at computer-generated-music resulted in 

compositions that were either overly entropic, unreasonably brief in duration, or unpleasant 

blends of ill-assorted tunes. Accordingly, this project strives to develop a user-friendly Java 

application capable of generating realistic music by first analyzing and learning from human-

composed pieces of music. It was determined that a frequency-distributed parameter-based 

evolutionary approach would yield the most desirable results. Over one hundred pieces of 

baroque, classical, and boogie-woogie blues music were analyzed using the application to 

establish characteristics of the different composers and genres. User input allows for certain 

aspects to be favored over others, resulting in an evolution of the generated music toward what 

sounds most appealing. Incorporating the equations formulated in this project, the application 

computes the similarity of and relationships between different parts and variables in music, 

analyses musical entropy, and is able to distinguish between genres. The music generated is 

stored as sheet music in a MusicXML file and output with MIDI channels at the same time. The 

application may be improved by putting it on an online website and increasing the database of 

human-composed pieces with the help of crowd-sourcing. This project is applicable to 

musicians who wish to gain inspiration or to practice sight-reading, to further advancing AI 

technology and computer algorithms, and to aid in musical analysis, mental concentration, films 

video games, and research in musical preference and patterns in music. 
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(ME) MEDICAL AND HEALTH SCIENCES 

7 ME 800 

 

Felker, Kara 

Thomas Jefferson Middle School 

 

The Effect of Frequency of Vibration on Bacteria Growth 

The purpose of this study was to determine if bacteria growth is affected by the frequency of a 

vibration. The independent variable was the frequency of the sound (1600 hz, 800 hz, 100 hz). 

The control group was 0 hz or no sound. The dependent variable was the number of bacterial 

colonies that grew over a 96 hour period.  The hypothesis was:  If bacteria are exposed to 0 hz, 

then more colonies will grow after a 96 hour period.  Bacteria were collected from a phone case 

with a cotton swab and applied to the agar in 16 petri dishes. Four petri dishes were left to grow 

for 96 hour without any added vibrations and the other 12 were divided into groups of four and 

exposed to three different frequencies of vibrations. After 96 hours, the number of colonies in 

each petri dish was counted and recorded. The results showed that bacteria exposed to higher 

frequencies grew more than bacteria exposed to lower frequencies and no sound. These results 

reject the hypothesis. In conclusion, the results of this study suggest that there may be a way to 

lessen bacteria growth on household surfaces that vibrate frequently, such as dishwashers or 

washing machines and their surrounding areas, by stopping or inhibiting their vibrations. 
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(ME) MEDICAL AND HEALTH SCIENCES 

7 ME 801 

 

Gruver, Winston 

Williamsburg Middle School 

 

The Effect of the Method of Cleaning Teeth on the Density of Bacterial 

Growth. 

This project is to study if brushing, flossing, and/or mouthwash best cleans teeth. The human 

mouth has bacteria and other organisms. This is the oral microbiome. Many bacteria do not 

cause harm, but some bacteria erode tooth enamel and cause cavities. This project studied 

which method(s) get rid of the most bacteria. The methods used were brushing(B), flossing(F), 

mouthwash(M), and combinations. Using a sterile cotton swab, samples were plated on agar 

petri dishes. A control was without swabbing. Samples before any cleaning were taken to 

compare the methods to baseline. Using the school incubator, they were incubated for 72 hours 

with images taken each day of their growth. The density of the growth was determined using 

ImageJ software. Statistical analysis included ANOVA to compare the densities. Six methods 

were tested. The average density (dots per inch) prior to cleaning (baseline) was 179,065, after 

B: 232,688, after F 88,108, after M 101,846, after B+F 251,356, after F+M 111,940, and after 

B+F+M 38,891. Brushing alone and B+F had the highest densities, suggesting the highest 

amount of bacteria. Brushing, flossing, and mouthwash had the lowest density, suggesting the 

least bacteria.  The baseline had the highest density as might be expected since it was prior to 

cleansing.  Using ANOVA, a statistical test found that the P value is <0.0001 suggesting that the 

data is significantly different and not due to chance. In conclusion, brushing, flossing, and 

mouthwash resulted in the lowest density of bacteria and brushing alone had the least effect at 

cleaning teeth. 
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(ME) MEDICAL AND HEALTH SCIENCES 

7 ME 802 

 

Jones, Amelia 

George Washington Middle School 

 

Find an Ally in the Fight Against Dry Skin 

In this project, the experiment was to find out which moisturizer was the most effective. In 

today's world, many people struggle with dry skin. They cannot find an effective solution to the 

problem.  Instead, they spend so much more money than they need to trying to find the most 

successful moisturizer. My hypothesis in this experiment was if we experiment on all of the 

ingredients, then petroleum will be the most effective because it is used for heavy burns. 

In this experiment, Jell-O was used as a model for skin.  Five common ingredients used in 

moisturizers were identified as levels of the independent variables.  Two tablespoons of each 

moisturizer were added to petri dishes of Jell-O.  I used three trials for each moisturizer and 

three petri dishes did not get any moisturizers and served as controls.  Measurements and 

observations were taken over a two week period.  The Jell-O’s structure, the dependent 

variable, changed over time.   

The results were very diverse. The moisturizer that had glycerin second lost almost half of its 

mass. However, the moisturizer with glycerin fourth lost about ⅓ of its mass. The moisturizer 

with mineral oil first or second only lost a few grams and the moisturizer with 100% petroleum 

jelly only lost a couple grams. The moisturizer with triethanolamine as an ingredient lost more 

than ¾ of its mass.  
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Van Hoey, Olivia; Brodsky, Julia 

H-B Woodlawn Secondary Program 

 

My Heart Will Go On: How Music Affects the Heart and Brain 

Music is extremely relevant in our world today. It is played in grocery stores and restaurants, 

and people often listen to it as they work or exercise. Music is also proven to affect the emotion 

of individuals (Koelsch and Janke, 2012). This experiment tested the ability of different musical 

genres to affect heart rate. It also tested how listening to calm music---considered the genre of 

music that kept each participant's heart rate the lowest---affected scores on a sudoku puzzle. 

The hypotheses for this experiment were that classical music would keep heart rates the lowest 

and that participants would score better on the sudoku puzzle while listening to calm music 

versus without music. Ten participants volunteered for this experiment. Each participant's heart 

rate was taken while they listened to three different genres of music: classical, jazz, and pop. 

Volunteers had five minutes to work on a sudoku puzzle while listening to calm music. Then, 

they had another five minutes to work on another sudoku puzzle of the same difficulty without 

music. Puzzles were scored numerically: Each correct entry earned one point. The results of 

this experiment were conclusive. Eighty percent of participants had classical as their calmest 

music. Only one participant had jazz as their calmest music, and one had pop. In comparing 

sudoku scores for each individual, only one participant’s score increased without music. The 

experiment could be improved by eliminating variables such as different ages or using a 

different logic test. Multiple participants in this experiment needed   
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The effect of different moisturizers on the mass and height of Jell-O 

Our project is about the effect of different moisturizers on the mass and height of Jello. For this 

project, we assumed that loss of mass or height of the Jello was due to the loss of water 

therefore indicating loss of moisture. We had four levels: no moisturizer (control), Aveeno, 

Palmer's Coconut Oil body lotion, and baby oil. To set up our experiment we poured 50 mL of 

Jello into a Petri dish then covered the Jello with a moisturizer. We then left the Petri dishes for 

15 days measuring every three. We had ten trials for each type of moisturizer giving us 40 trials 

total. Our hypothesis was that baby oil would do the best because it contains mineral oil which 

classifies as all three main types of moisturizer. Our hypothesis was supported by our data. 

Some of the problems we ran into while conducting this experiment were that because baby oil 

is a liquid, it splashed out of the Petri dishes. Also, originally we were going to use Vaseline 

instead of baby oil but it wouldn’t spread so we switched, this left us with some Petri dishes with 

chunks of the Jello missing from where the Vaseline had been. We also had a Petri dish with a 

crack in it but we had no extras so it had to be used for the experiment. This experiment is 

helpful to someone because it help them know what moisturizer to use for those battling with dry 

skin. 
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The Effect of Beverages on Teeth Staining 

In this experiment, four different beverages were tested on teeth staining. Eight ounces of each 

beverage were placed in twenty different containers that included lids, and twenty empty egg 

shells were placed in the beverages, one for each liquid filled container. Each individual 

beverage was checked every two days, and the amount of staining was recorded by a teeth 

staining scale.  

This experiment can apply to other aspects of science because there was a good amount of 

background research done for examining the products in the liquids. The type of data that was 

collected was both quantitative and qualitative because it was based off of the visuals of the 

eggs, but it was also rated by a numbered scale. The type of analysis done on the data were 

calculating the averages, mean, median, mode and range. The statistical test used was the 

ANOVA test. The P value of this experiment is .0001 which concludes that the independent 

variable did have a effect on the dependent variable. The null hypothesis was rejected because 

there is a significance in all the groups compared to the control. 

 Coca-Cola was the beverage that stained the most, which is practical since Coca-Cola is one of 

the beverages that has the most tannin. If this experiment was done differently, there would be 

greater amounts of each beverage, a larger number scale, and a stronger control. To improve 

and expand this experiment, more variables such as weather or light could have been put in 

affect. 
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The Effect Of Antibiotic On Bacteria Growth 

The purpose of this experiment was to determine what type of antibiotic would be the best to kill 

E.coli bacteria.  E.coli is a common cause of urinary tract infections otherwise known as UTI’s 

but there are other forms of it.  

The hypothesis of this experiment was that when the antibiotic Ampicillin is used it will have a 

better effect on the E.coli bacteria compared to the other antibiotics tested and it would kill it 

better because Ampicillin can treat urinary tract infections.   

In conclusion, the hypothesis was correct and the antibiotic Ampicillin was the most effective in 

killing E.coli.  

The antibiotics that were used in this experiment were Mupirocin, Azithromycin, Ampicillin. 

Penicillin, and the control was the bacteria that did not receive the antibiotics. To obtain the 

results, the aloe had to be measured with a ruler from the diameter in centimeters. The 

independent variable was the type of antibiotic used and the dependent variable was the growth 

of the aloe after the antibiotic was used. 
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The Effect of the pH Level on How Quickly the Advil Medication Starts 

Dispersing 

What is the effect of the pH level on how quickly Advil™ medication starts dispersing? Advil™ is 

one of the most well-known brands of medication that provides pain relief. The acidity of one's 

stomach is crucial to how quickly the drug starts acting to relieve pain. Stomach acid ranges 

from pH levels  1-5. In this experiment, it was predicted that the three types of Advil™ tested, 

salt tablets, coated tablets, and gel capsules would disperse medication the fastest in pH three 

because it is right in the middle of the stomach acidity range.  

The pH levels had to be created by diluting hydrochloric acid (pH 1) with water. After, nine vials 

were set up, 3 for each pill type. 10 milliliters of pH one was poured into each container. The 

pills were dropped in simultaneously, and the timers were started. This was done four more 

times for the rest of the pH levels.  

The data rejected the hypothesis because the gel capsules dispersed medicine the fastest at pH 

2, coated tablets at pH 4, and the salt tablets at pH 5. Out of all the types of Advil™ the gel 

capsules took the longest, making them the outlier in this experiment. 

The data gathered in this experiment can be applied to the real world, so individuals know which 

type of Advil™ takes the longest to disperse medicine as well as the rate of stomach acid the 

pills perform the best. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 201 

 

(ME) MEDICAL AND HEALTH SCIENCES 

10 ME 808 

 

Alleyne, Kristen 

Washington-Lee High School 

 

The Effect of pH on Trypsin and Enteropeptidase's ability to digest different 

types of protein 

The human body goes through many pH changes during the digestion process. Trypsin is an 

enzyme in the duodenum that is tasked with the digestion of protein. Trypsin cannot perform 

optimally in acidic pH’s and needs to be present in alkaline environments. Many pH changes are 

necessary for digestion but in some cases, pH imbalances occur and hinder digestion. In the US 

200,000 people, a year are diagnosed with Ulcerative Colitis (UC), an inflammatory bowel 

disease of the digestive tract. Sufferers have acidic intestines and experience flare-ups when 

there is a pH imbalance in their intestines. The purpose of this experiment is to investigate the 

effect of different pH levels on Trypsin’s ability to digest different types of proteins. This is 

important as sufferers of UC may be unaware of the alkaline pH for digestion of proteins and for 

reduction of discomfort. Two sets of experiments were conducted using 25 test tubes each. The 

conditions of the duodenum were simulated using five pH’s (pH 6, pH 6.5, pH 7, pH 7.5 and pH 

8) in both sets of test tubes. The two protein isolates, whey, and casein were added to the 

various test tubes and the enzyme trypsin was added to the test tubes to complete the 

simulation of the duodenum. Both sets of 25 test tubes were placed in an incubator at 37°C for 6 

hours. The contents of each test tube were analyzed using the test strips and a diagram 

indicating the amount of protein present in solutions. 
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The Effect of the Stress Relief Method on Heart Rate 

The purpose for this experiment was to find which common stress relief tool is most effective. 

The hypothesis was that the most effective coping mechanism would be calm music because it 

would cause the heart rate of the subject to be at its lowest. The hypothesis was then tested. 

The procedures were as follows; the subject watched ASMR videos (producing stress) and then 

utilized the stress relief mechanism, which the subject’s pulse being taken before and after. 

The results of this experiment proved the hypothesis. Calm music had a greater effect on the 

reduction of the participant’s pulse than the other stress relievers. Mindfulness breathing 

exercises did lower the participant’s pulse, but not as much as calm music. The least effective 

stress reliever was a fidget spinner. Overall, the purpose for this experiment was fulfilled 

because the most effective common stress relief tool was found. 
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Investigating the Antibacterial Properties of Nanomaterials 

The purpose of this project was to investigate the antibacterial properties of nanoparticles. 

There are applications for nanoparticles in the medical field due to their size (<100nm), large 

surface area, and specific physicochemical properties. Aqueous solutions with concentrations of 

10 ppm nanoparticles were studied: nanocopper, nanogold, nanosilver, and nanozinc. Their 

antibacterial properties were tested on Micrococcus luteus, a bacterium found on mammalian 

skin. It was hypothesized that the nanosilver solution would kill the most bacteria because 

oxidized nanosilver releases Ag+ ions, which is deadly to bacteria. In the procedure, the M. 

luteus culture was swiped over the surface of nutrient agar in a petri dish. Filter paper discs 

dipped in each nanoparticle solution were placed over the bacteria, and the dishes were 

incubated for 48 hours. The zones of inhibition (region in the petri dish where bacteria were 

killed) were measured in mm across three directions. The bacteria treated with nanosilver had 

the largest average zone of inhibition (15.82 mm) and the largest standard deviation (+/- 5.89). 

The nanocopper, nanogold, and nanozinc performed similarly to each other, with diameters of 

9.45 mm, 10.08 mm, and 10.13 mm, respectively. An ANOVA test was conducted to determine 

the data’s significance. The resulting p-value was less than the critical value of 0.05, so the null 

hypothesis was rejected. T-tests were run between each group and the tests with significant 

results all included the nanosilver group. Data analysis strengthens the conclusion that 

nanosilver was the most effective nanoparticle tested in killing M. luteus. 
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A Machine Learning Algorithm for Asthma Exacerbation Risk Prediction 

Asthma is a chronic respiratory illness characterized by excessive coughing, shortness of breath 

and a predisposition for respiratory infections and illnesses. Asthma’s various environmental 

triggers are often difficult to isolate. Although the mechanisms of these individual triggers are 

understood, the aggregated correlative relationship between such factors and asthma 

exacerbation risk in many environments is less well understood. To address this, research has 

been undertaken to understand the relationship between environmental data demographic and 

asthma attacks (exacerbations); often these methods rely on surveys and are thus quite 

subjective. In the first iteration of this project, a multivariate regression model was used to 

establish correlations between five demographic and environmental risk factors and asthma-

related Emergency Department visit rate data in the 7 urban counties of California. The 

accuracy of these coefficients were then assessed using data from California’s 7 other urban 

counties. Error in the analysis resulted in some factors shown by clinical research to cause a 

asthma exacerbations being negatively correlated to asthma exacerbation rates.This error 

probably resulted from the analysis’s only locating risk prediction to a county, and not a smaller 

geographic unit. In the future, I would like to use ArcGIS to incorporate more geographically 

precise data into the analysis, as well as the Washington DC asthma data repository, which 

provides zip code and neighborhood localized asthma and exacerbation trigger data. To 

account for prior likelihoods and dispositions in the subject cohort, I plan to incorporate 

Bayesian statistics into future analyses. 
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The Influence of the Glycoprotein Ratio on the Influenza Vaccine 

Effectiveness 

Influenza is a highly contagious and deadly virus. Influenza vaccine effectiveness fluctuates, 

and a higher vaccine effectiveness typically results in less influenza cases. In the influenza virus 

there are hemagglutinin and neuraminidase glycoproteins, each with a unique immunogenic 

function. Currently, only the amount of the hemagglutinin glycoprotein is standardized in the 

vaccine; therefore, the amount of neuraminidase is unquantified and variable. The influence of 

the glycoprotein ratio on the influenza vaccine effectiveness was studied. The glycoprotein 

ratios studied were: hemagglutinin accuracy greater than neuraminidase accuracy, 

hemagglutinin accuracy equal to neuraminidase accuracy, and hemagglutinin accuracy lower 

than neuraminidase accuracy. 

Data was collected using BLASTp. An ANOVA test resulted in a statistically significant p-value 

of .026. The glycoprotein ratio where the hemagglutinin glycoprotein’s accuracy was equal to 

the neuraminidase glycoprotein’s accuracy was most advantageous, with the highest mean 

vaccine effectiveness and lowest standard deviation. A vaccine effectiveness equation was 

created to calculate the vaccine effectiveness for an influenza season using the glycoproteins’ 

accuracies that could be applied countries without quality influenza surveillance. 

The importance of this research is twofold. First, this novel data-analysis experiment supports 

neuraminidase standardization, as an equal glycoprotein ratio was most beneficial. Second, the 

percentage of A H3N2 influenza strains subtyped, which the vaccine offers the least protection 

against, decreases with an equal glycoprotein ratio. Thus, the results suggest that the 

neuraminidase standardization would increase the influenza vaccine effectiveness and result in 

less influenza cases worldwide. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 206 

 

(ME) MEDICAL AND HEALTH SCIENCES 

10 ME 813 

 

Goodell, Megan 

Washington-Lee High School 

 

The Effect of Decongestants on the Heart Rate of Daphnia manga 

There are many studies showing Pseudoephedrine, a common ingredient in decongestants, 

increases the heart rate so an alternative, Phenylephrine, was introduced, but is this alternative 

actually safer for people with heart issues? This experiment tested the effects of two common 

decongestants- Pseudoephedrine and Phenylephrine – on the heart rate of Daphnia magna. 

Daphnia magna is a small crustacean that lives in fresh water. It is an ideal subject for heart rate 

experiments because it is translucent, so when placed under a microscope, its heartbeat can be 

counted. One, two, and three pills of each decongestant were dissolved in 100 mL of water 

containing Daphnia manga. After ten minutes in the dissolved decongestant solution, the 

Daphnia manga’s heart rate was tested. The research hypothesis was that both decongestants 

would increase the heart rate of Daphnia magna. 

Pseudoephedrine initially increased the heart rate of the Daphnia magna but then suppressed it, 

more so with each pill added. Phenylephedrine increased the heart rate and the rate was 

consistently higher than the control with each increasing dose. Published studies show that 

Pseudoephedrine increases the heart rate of humans. Because this experiment found the 

opposite, it is possible the dose was too high and the Daphnia magna started dying, resulting in 

the slower heart rate. There are few studies examining Phenylephedrine on heart rate, however 

some studies found it increased the heart rate while keeping the rhythm steady. The research 

hypothesis was supported for Phenylephedrine but not Pseudoephedrine. 
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The Effect of Different Types of Carbs on Blood Sugar Rise 

This experiment explores the rise of blood sugar and the effect of food types. This project can 

benefit people with both type 1 and type 2 diabetes. This helps people understand how their 

body reacts to certain foods and plan their insulin delivery accordingly. It is also helpful to know 

the reasons behind your blood sugar rise and what affects your diet has on your sugar. I 

answered the question of which food would increase blood sugar the most effectively. I was 

correct in hypothesizing skittles would do this. To perform this experience I woke up in the 

morning and tested my blood sugar. I would then eat 15 carbs of either skittles, goldfish, or milk. 

Next I would wait 15 minutes record the data, wait another 15 and record the number again. I 

did this three times for each food. My original data varied and did not show great trends. I then 

calculated averages and the difference between them to see the average raise. Fat and fiber 

delay the absorption on carbs/sugar in the blood stream. This explains the order of effectivity, 

skittles have virtually no fat or fiber and rose my blood sugar the most effectively, 2 percent milk 

has some but most fat has been taken out to make it 2 percent so this was in the middle, the 

goldfish has both fiber and fat and therefore proved to be the least effective. 
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The Effect of the Angle of the Subtalar Joint on the Amount of Strain on 

Different Muscles 

This experiment tested how the angle of the subtalar joint effects the force put on various 

muscles; therefore, putting more strain on those muscles and possibly leading to pain. When 

the angle of the subtalar joint changes it changes the alignment of the body and often 

compensates for other body parts’ restrictions, such as inflexibility, leading to further issues. 

This could happen when the ankle rolls inward, pronation (producing a negative angle), and 

when the ankle rolls outward, supination (producing a positive angle). The hypothesis was that 

as the absolute value of the angle increased, as it increased in either direction, the force put on 

the muscle will increase because the joint is straying further from the normal. In order to test this 

hypothesis, a computer simulation was used to model the subtalar angle and calculate the total 

force of the muscle. Each muscle was tested with the range from -90° to 90°. The program did 

not provide numerical data; therefore, no statistical analysis could be performed. Data produced 

by each muscle was analyzed individually, in groups based on location of the muscle, and in 

comparison to all of the muscles as a whole. With the information given there is no one perfect 

angle which correlates in the minimum amount of strain for each muscle. However, this 

experiment only showed force on the muscles. A future experiment should test how different 

subtalar angles leads to physical pain and other issues throughout the body. 
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The Amount of Saturated and Unsaturated Fats in Assorted Nuts 

The experiment was done to test the amounts of saturated and unsaturated fat in different types 

of nuts. In order to perform this experiment, crushed up nuts were put in a jar. Acetone was 

added to dissolve fat and the extracted fat was separated from the rest of the sample. The jars 

were left outside overnight with the tops on in order to separate the fat from the acetone. The fat 

samples were then passed through a separatory funnel. Then, the fat samples were brought to 

room temperature and the liquid unsaturated fat was separated from the solid saturated fat. The 

masses of the fat samples were compared. The general trend that the macadamia nuts had the 

most saturated fat was supported. On average, the cashews had the most unsaturated fat and 

the most total fat. This result is very important, because even though cashews had the most 

total fat, they also have a large amount of unsaturated fat, which has many health benefits. In 

addition, almonds had the highest ratio of unsaturated fat to saturated fat, so it is another 

healthy choice, since a small saturated fat intake comes with a large unsaturated fat intake. Fat 

often has a negative connotation, but if a person is able to distinguish between the healthy fats 

and the unhealthy fats, they are able to better manage their health. 
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The Effect of Varying Forces on the Intensity of Brain Trauma 

It is important to research and understand concussions due to the likelihood of long term effects. 

The experiment examines and quantifies the effects of brain trauma at various impact forces. 

The hypothesis was that as the force of the skull’s impact with the force plate increases, the 

level of injury to the brain will increase. To test the hypothesis, brains were made using gelatin 

and placed into ‘skulls’. These skulls were dropped from varying heights onto a force plate, then 

placed in a dye to illuminate the area of impact so that the diameter of the injury could be 

measured in millimeters.  

Based on the data, it was found that the p-value is <.01, a significant difference: meaning that 

the null hypothesis, that the impact force has no effect on the size of brain injury, is rejected. 

Based on the data and statistical analysis, it can be concluded that as height increases, the 

force at which the brain impacted increases, and as the force increases, the size of the brain 

injury increases in an approximately linear relationship. With this correlation between force and 

size of brain trauma, neurologists would be able to estimate the amount of brain damage in a 

patient when given an estimated force of impact. This understanding may save lives as doctors 

could begin basic treatments prior to taking scans and receiving test results. Moreover, this 

information could be used to better engineer vehicles to protect passengers in the event of a 

crash. 
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The Effect of How Long Food is on the Floor on How Much Bacteria Grows. 

To examine the effect of the amount of time food is on the floor on how much bacteria grows, 

uniform slices of bologna were exposed to the floor for various lengths of time. The slices were 

swabbed individually, and then streaked onto nutrient agar plates. The plates were incubated at 

37 °C for 48 h and examined for bacterial growth. The hypothesis was that bologna exposed to 

the floor for greater amounts of time would yield more bacterial growth.  Bacterial growth was 

minimal in the control (0 s), and greatest after 60 seconds exposure to the floor. Bacterial 

growth was also minimal at the longest time point of 300 seconds. Based on these results, the 

hypothesis was rejected. Studies examining food contamination are important for learning about 

food safety and consumption. 
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Berry molds 

I found an article that said aloe vera juice helps strawberries stay fresher longer. I wondered if 

aloe vera juice would help blueberries and raspberries too. So I took the three berries and 

soaked them in half a cup of aloe vera juice for about 3 hours. Since I did ten trials I took all 40 

berries (including the control) and put them on paper towels in a dusty bathroom in the 

basement for 5 days. After the 5 days I carefully cut off the mold from each berry and measured 

it by how many squares it took up on graph paper. Each square was ½ of a centimeter. My 

results showed that the aloe did not keep the berries fresher because the control, which was 

strawberries not soaked in anything, had the least mold. The results also did not support my 

hypothesis. I thought since blueberries don't have much moisture that it would be hard for mold 

to grow. I think the reason for this was because the liquid caused more moisture so all the 

berries that were soaked had a better environment for mold to grow in. 
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The Effect of the Five Second Rule on the Number of Bacterial Colonies 

The five second rule is a common urban legend to decide if your food is safe to eat, so I thought 

it would be interesting to see if it is a viable way to decide if your food is safe to eat. My 

hypothesis was that if a substance is more wet/moist, then that substance would collect more 

colonies of bacteria, because bacteria is attracted to wet surfaces. To carry out the experiment, 

I would drop one of the substances on the ground and wait five seconds. Then I would pick up 

the substance and take a culture of the side of the substance that was facing the ground. Later 

on, I put the petri dishes in an incubator and waited three days.  

The order from most colonies to least amount of colonies were: Apples, Cheese, Bread, Gum 

(Chewed), Crackers, and finally Cookies. My hypothesis came true with one exception. I was 

surprised at how the gum was comparable to the crackers, though it could have been an error in 

experimentation. Some errors in my experiment could be the exact amount of time the 

substance was left on the ground, the small differences in the surface, and the complete 

freshness of the food. Further studies can include trying different locations, or seeing if the 

amount of time a substance was left on the ground makes a difference. 
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The Effect of Bacteria and Number of Origami Star Points on Amount of 

Electricity Conducted 

The experiment’s purpose was to determine which bacteria would generate and which origami 

would hold the most electricity. The first hypothesis was if two types of bacteria are isolated in 

microbial fuel cells, then Acetobacter Aceti will produce more electricity than Enterobacter 

cloacae because it uses glucose as the sole electron donor for electron acceptors during 

aerobic respiration. The second hypothesis was if four variations of origami stars (three, four, 

five, and eight point) are all charging for equal times, and at the same microbial fuel cell, then 

the eight point will conduct the most electricity because it has the most conduction points. The 

first experiment isolated Acetobacter aceti, Enterobacter cloacae, and a mix of both in microbial 

fuel cells. The bacteria were fed sugar solution, then the milliVolts produced were recorded. 

Acetobacter aceti produced the highest electricity concentration at 186.6mV; the bacteria 

combined produced 31.5mV; and Enterobacter cloacae produced 11.8mV.  In the second 

experiment, four types of origami stars charged at Acetobacter aceti's microbial fuel cell. After 

five minutes, the origami were attached to voltmeters and the milliVolts produced were 

recorded. The eight point held the most electricity at 37.6mV, the five point held 24.8mV, the 

four point held 18.5mV, and the three point held 11.3mV. The data sets had small ranges which 

proved reliable. In conclusion, Acetobacter aceti is the most efficient at producing electricity and 

the eight point star is the greatest conductor. The hypotheses were supported by the 

experiment. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 215 

 

(MI) MICROBIOLOGY 

8 MI 904 

 

LesStrang, Michael; Nelson, Anders 

Swanson Middle School 

 

The effect of water moisture on mold growth 

After our school experienced a pipe leak, the affected ceiling tiles grew mold. This was 

shocking, as the ratio of the surface area to the amount of water that had leaked should have 

been an insignificant amount as to the means of mold growth. The ceiling tiles that had been 

exposed to water visually exposed many splotches of mold. This sparked the idea for our 

project, 'The effect of water moisture on mold growth'. However, in preparing for the experiment 

we found that the expenses of actual ceiling tiles were too costly. We resorted to a smaller scale 

substance of 4x5 centimeter bread rectangles. We divided our data into two sets, one with 40 

pieces of white bread and one with 40 pieces of whole wheat bread. Within both sets, four 

different amounts of water were exposed to the bread in ziplock bags within groups of 10. The 

four amounts of water tested on the bread ranged in increments of 25 mL starting from 0 mL, up 

to 75mL (0 mL, 25 mL, 50 mL, 75 mL.)  We hypothesized that “If more moisture is present, then 

mold will grow faster.” We waited 20 days, checking the bread each day, recording the amount 

of days until mold first appeared within a singular bag. After the 20 days, the results had 

contradicted our hypothesis- none of the bags significantly grew mold except for the 25 mL 

group. This means that small amounts of water moisture have the most significance regarding 

mold growth. 
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The Effect Of The Amount Of Time Spent On The Ground On The Bacterial 

Growth Of Food 

Many have been faced with the situation of dropping food on the ground unintentionally. Is it 

sanitary to eat what was just seconds ago lying on a potential minefield of bacteria? Enter the 

five second rule, a method of justification. The basis of the rule is that, when food is dropped on 

the ground, it becomes taboo to eat only after five seconds. This experiment is to find evidence 

as to whether food would become contaminated by bacteria as seconds pass. To test this 

theory, pieces of cheese were dropped onto the floor in intervals of five, eight, twelve, fifteen, 

and twenty seconds, as well as the control, zero seconds. The food was then swabbed onto an 

agar-filled Petri dish. Six repetitions were performed, and afterwards placed in an incubator. 

After 72 hours, bacteria colonies had grown. The mean of the total bacterial colonies for the 

control was 0.16, a stark contrast from twenty seconds, with 9.83 average colonies. The rest of 

the data showed the same: five seconds had an average of 2.16 colonies, eight seconds had 4, 

twelve seconds with 7.16, and fifteen seconds saw an average of 8.83 bacterial colonies. The 

pattern was clear: the longer the food spent on the ground, the more bacterial colonies were 

recorded. Even five seconds was enough time for bacteria to accumulate. As appetizing as food 

is, next time you stoop to salvage dropped food, think to yourself, “is it worth it?” 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 217 

 

(MI) MICROBIOLOGY 

9 MI 906 

 

Baker-Rosenberg, Raynie 

Washington-Lee High School 

 

A Virginia Body Farm: helping forensic scientists gather data on rates of 

decomposition in different terrains 

The purpose of this experiment was to measure the rate of decomposition of raw meat in 

different terrains and conditions found in the state of Virginia. The hypothesis was that meat 

specimens buried in a soil terrain will begin to decompose at the fastest rate. The experiment 

was conducted using three terrains: rocks, sand and soil. Twenty numbered meat specimens 

were placed: on the surface of each terrain; inside each terrain; on the surface under leaves; 

and on the surface and periodically sprinkled with water. The meat specimens were inspected 

periodically and the experiment ended when all specimens had shown signs of decomposition, 

specifically graying of the meat. As specimens turned grey, they were removed and the time 

noted on a data table. The independent variables were the different terrains of sand, soil, and 

rocks, and the conditions above ground, below ground, buried in leaves, or sprinkled 

periodically with water. The dependent variable was the speed of decomposition. The control 

was 20 meat specimens in a freezer set at 7 degrees Celsius. The fastest rate of decomposition 

occurred in specimens placed on the surface of the sand periodically sprinkled with water, with 

a mean rate of 8.65 hours. The slowest rate occurred in the specimens buried in the sand, with 

a mean rate of 10.25 hours. The mean rate for the specimens buried in the soil was 9.45 hours. 

This result was unexpected but useful because it showed that clay content in Virginia soil slows 

decomposition. 
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(MI) MICROBIOLOGY 

9 MI 907 

 

Little, Katherine 

Yorktown High School 

 

The Effect of Class Bacilli Species on Protein Structure in Relation to 

Streptococcus Pyogenes 

The purpose of this experiment was to create an accurate phylogenetic tree of the Class Bacilli 

species  by analyzing the average similarity between the proteins of the species being 

compared and those of Streptococcus pyogenes in addition to the unique structure, function of 

each protein. This was completed with the utilization of the online database UniProt, the multiple 

sequence alignment server TCoffee, and the program ESpript. 

During the experiment, data on sequence similarity was collected; this data was analyzed for 

the species’ affect on its protein similarity to the proteins of S. pyogenes, including each 

species’ mean, median, and range of similarity, as well as a t-test. It was found that the species 

belonging to the order of Lactobacillales were genetically more similar to S. pyogenes than the 

species belonging to the order of Bacillales, though the t-value of 0.2465 and p-value of 0.8151 

comparing the results of the Lactobacillales and Bacillales found by the t-test dispute the 

statistical significance of these results. The outcome of the experiment can be explained by the 

taxonomy of S. pyogenes and the quick rate of evolution in bacteria. 

To preserve the single independent variable in the experiment, each species was tested and 

results interpreted in relation to S. pyogenes, making one species the central focus around 

which the resulting phylogenetic tree was centered, something that vastly simplifies and 

inaccurately portrays the course of evolution; however, it was improved upon with additional 

knowledge of the role each genetic structure played within each organism. 
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(MI) MICROBIOLOGY 

9 MI 908 

 

Thoman, Julie 

Wakefield High School 

 

What is the effect of essential oils on the growth of E.coli K-12? 

The purpose of this experiment was to test and assess the effectiveness of essential oils’ 

antibacterial ability.  The three essential oils chosen to test were cinnamon, peppermint, and 

ginger.  Agar plates were coated with E.coli K-12.  Filter disks were soaked in the various 

essential oils and placed onto the agar plates along with filter disks containing water (the 

negative control) and the anti-bacterial amoxicillin (the positive control).  Data was collected by 

measuring the diameter of the zone of inhibition.  

It was hypothesized that cinnamon oil would be the best combatant of the bacteria and would 

produce the largest zone of inhibition of the three essential oils.  The hypothesis was confirmed 

by the data.  The diameter of the zone of inhibition of cinnamon was on average about 28 

millimeters, peppermint 18 millimeters, and ginger showing no antibacterial activity.  As 

expected, water also displayed no antibacterial activity and amoxicillin had a zone of inhibition 

on average of 24 millimeters, very similar to cinnamon’s.  It can therefore be concluded that 

cinnamon is the best of the selected essential oils and could even be a natural replacement of 

antibacterial medicines such as amoxicillin. 
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(MI) MICROBIOLOGY 

9 MI 909 

 

Watson, Meghan 

Yorktown High School 

 

The effect of Water Disinfectants on Bacteria 

Bodies of water, specifically in the Potomac River, contain many harmful organisms such as 

Cryptosporidium, Escherichia coli, and Giardia. The purpose of this experiment was to take 

water from the Potomac River and test Chlorine dioxide tablets, Iodine tablets, 8.25% bleach 

and Hydrogen peroxide to see if these methods would produce safe and effective drinking 

water. 

To start, water was collected from the Potomac River. Then, a liter of water was added in each 

of five bottles. Additionally, the Independent variables were added to the water. Next, the Petri 

dishes were inoculated with the control and treated water, then incubated at 30℃ for twenty-four 

hours. After recording data, the water treated with Hydrogen peroxide and untreated water 

(control) were the only variables that grew bacteria. 

An ANOVA test was run on the data, as well as a hoc-analysis which showed significant groups 

from the ANOVA. The null hypothesis in this experiment was rejected and the p-value of 1.44E-

16 shows the data statistically significant. From the results it can be proven that Chlorine dioxide 

tablets, bleach, and iodine tablets, in this experiment, are 100% effective because there were no 

signs of bacterial growth. The two variables that grew had trials that had to many colonies to 

count, so a set number of 300 was used. In the future this experiment can test more variables 

and would give more accurate results with more trials. Also, in future experiments, water from 

different locations and different methods could be tested. 
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(MI) MICROBIOLOGY 

10 MI 910 

 

Newman, Emily 

Washington-Lee High School 

 

The Effect of Fountain Water in Coffee Shops on Bacteria Growth 

The purpose of this experiment was to test the effect of a coffee shop chain on bacterial growth 

of its fountain water given free to customers and used to make coffee. The hypothesis was that 

if water samples were taken from Starbucks, Peet’s Coffee, Dunkin’ Donuts, and distilled water, 

then Starbucks water would grow the most bacteria. As part of a 9th grade science project, the 

Starbucks location was found to have had traces of coliform bacteria and research provided that 

Starbucks would be most likely to support bacteria growth. The hypothesis was rejected. 

Measurement showed the highest mean area of bacteria growth was 660 mm for Dunkin’ 

Donuts, Starbucks had a mean of 414 mm, and Peet’s had nothing. A T-test was performed to 

determine significance and it was found that the p value of 0.004 was significant and less than 

the critical value of 0.05.  

This experiment will be useful in helping to inform coffee drinkers about the potentially harmful 

water served and used by these coffee shops. All three coffee shops were within 2 miles of 

each other, therefore the inspection process in the specific area should be improved so that 

contaminated beverages are not given out. Bacteria type was unknown, however the control, 

distilled water, had no growth meaning bacteria grown was not pure and came from the shop 

itself. Future tests could be taken over a period of time to ensure consistent data, as this 

experiment only took samples in one day. 
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(MI) MICROBIOLOGY 

10 MI 911 

 

Shafiq, Hamna 

Washington-Lee High School 

 

The effect of pH levels of Hydrochloric acid on probiotic growth 

Probiotics are a supplement which contains multiple different strains of beneficial bacteria to aid 

the microflora in the gastrointestinal tract. Historically, the source of probiotics has been 

fermented foods, but now they are available as pills or capsules. There is not much known 

information about the specific benefits of each strain. This experiment was conducted to add to 

the research done on this topic. 

A new bottle of probiotics was purchased and nutrient broth was made. Then the hydrochloric 

acid was added in to the broth to get it to the right pH and then 1 probiotic capsule was added to 

each 40 mL of nutrient broth. The solution was incubated for 41 hours at 37 oC. After 

incubation, a colorimeter was used to measure the absorbance of light as a measure of bacteria 

growth. Overall, the bacteria grew the most in pH 1 and 3, and less in pH 5 and 7. The results 

were statistically significant based on the ANOVA and most of the T-tests. The results were 

most likely affected by the growth of mainly the Lactobacillus Acidophilus. There were about 50 

billion strains per capsule, indicating that some grow well in an acidic environment. The 

experimental data shows that  probiotics are able to grow at all pH levels less than 7. Further 

DNA testing could be done to identify the strains of bacteria that did grow and officially conclude 

which strains grow best at low pH’s. 
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(MI) MICROBIOLOGY 

10 MI 912 

 

Holladay, Mariana; Golkin, Bess 

Washington-Lee High School 

 

The Effect of Type and Concentration of Antibacterial Cleaner of Zone of 

Inhibition of Staphylococcus Epidermis 

This experiment was designed to determine the effects of different types and concentrations of 

multipurpose cleaners on stopping the growth of Staphylococcus Epidermis. The cleaners 

tested were Lysol, Method, and Vinegar. Each one was tested at one hundred, fifty,  and twenty 

five percent concentration. The hypothesis was that if these cleaners are applied to petri dishes 

infected with the bacterium,  Lysol at 100% concentration will produce the largest zone of inhibit. 

This is because Lysol is the only cleaner that specifically claims to kill Staphylococcus 

Epidermis. 

The data collected supported the hypothesis, the Lysol at one hundred percent concentration 

created the largest zone of inhibition. Vinegar at a twenty five percent concentration produced 

the smallest zone of inhibition but overall Method performed the worst of the cleaners. There 

was a statistically significant difference between the data  as a whole but when t tests were 

performed between  fifty percent method and one hundred percent method and fifty percent 

vinegar and one hundred percent vinegar there was no significant difference. 

These results could have been affected by human error when the plates were infected with the 

bacteria and when detergent was applied to each plate. Also, human errors could have been 

made when the diameters were measured of each zone of inhibition. This experiment could be 

improved by testing different products with the same active ingredient. For instance, several 

different types of vinegar could be tested.. Also, the same products and concentrations could be 

tested but on different types of bacteria. 
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(MI) MICROBIOLOGY 

10 MI 913 

 

Keough, Savannah; Walsh, Rebecca 

T.C. Williams High School 

 

Mean Green No Longer Seen: Algae Biofuel 

The purpose of this research was to determine if chlorella, a type of algae, would produce the 

most oil that could be turned into biofuel. This experiment was completed to explore a more 

efficient way to make fuel other than using fossil fuels,  such as gasoline, to power our 

transportation. To complete this experiment we collected six different algae species and placed 

them in separate growing containers and allowed the species to bloom for five weeks. After the 

five week growing period, we attempted to extract the oil from the algae by firmly pressing it with 

a garlic press, and then eventually turned to a mortar and pestle. Once both methods had been 

attempted, we determined that the oil could not be extracted and turned into biofuel using these 

strategies. After our experiment finished, we concluded that our hypothesis was not supported 

by the data because there were no results to determine which type of algae produced the most 

biofuel. As a result, we could not conclude that the chlorella species produced the most oil and 

biofuel because there was no oil produced by any of the six species. The results of our 

experiment could have resulted as they did because while the algae was exposed to constant 

artificial light and temperature, it was not exposed to the pollutants and conditions of the 

outdoors which would have further stimulated the algae growth.  
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(MI) MICROBIOLOGY 

11 MI 914 

 

Khwaja, Ayma 

George Mason High School 

 

Withaferin A Extract's Exhibition of Cell Motility in E. Coli 

Withaferin A is a steroidal lactone extracted from the Ayurvedic plant, ashwagandha. It is 

medically associated with having the following properties: anti-inflammatory, anti-tumor, anti-

angiogenesis, immunosuppressive, and cell motility. Within the experiment, the response of the 

E. Coli colony growth to varying levels of Withaferin A extract was tested. The Kirby–Bauer 

antibiotic testing method was used in order examine the effectiveness of Withaferin A as serving 

as a potent inhibitor of E. Coli cell growth. The larger the zone of inhibition, or the clear area 

around the filter disk, the more effective the Withaferin A extract was. To achieve a higher 

variation of data, different dilutions of Withaferin A extract and distilled water were used, 

approximating 25%, 50%, and 75%. The results of the experiment reveal that higher 

concentrations of Withaferin A, 75%, led to a larger inhibition of E. Coli cellular growth. 
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(MI) MICROBIOLOGY 

11 MI 915 

 

Tadesse, Mignote 

Washington-Lee High School 

 

The Effect of Essential Oils on the Inhibition of E. coli Growth 

The issue of antibiotic and antimicrobial drug resistant bacteria has been growing over the past 

years. The purpose of this experiment was to find the most ideal method to fight E. coli as it 

continues to affect over 200,000 people a year, partly due to its resistance towards antibiotics. It 

was hypothesized that if four essential oils were tested, the plates with cinnamon essential oil 

will have the largest zones of inhibition, due to the components found in cinnamon. Seventeen 

petri dishes with nutrient agar were set up, four for each independent variable and one for the 

control. The plates were labeled with their appropriate level and each plate was divided into four 

quadrants to represent four separate trials. An E. coli solution was swabbed on all plates. Then, 

paper discs were dipped into the essential oils and placed onto the center of each quadrant. 

After a 48 hour incubation period, the diameter of the zone of inhibition on the petri dishes were 

measured. The average zone of inhibition for clove bud essential oil was 2.9 cm, 0.9 cm for 

eucalyptus oil, 3.2 for tea tree oil, and 4.6 cm for cinnamon. The results allow the hypothesis to 

be accepted. In conclusion, the cinnamon essential oil had a zone of inhibition that covered the 

whole petri dish; it had inhibited the most E. coli. Cinnamon oil contains bioactive properties 

such as cinnamaldehyde which disrupts the bacterial membrane of E. coli and further stops its 

growth. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1000 

 

Allabban, Mohammad 

Thomas Jefferson Middle School 

 

The effect of different methods of pulling apart legos on how quickly you 

can pull apart legos 

The researcher conducted this experiment in order to find out the effect of different methods of 

pulling Legos apart on how quickly you can pull Legos apart. The independent variable was 

different methods of pulling Legos apart. The dependent variable was how quickly you can pull 

Legos apart. There was no control group. The constants were one type of lego, same timer, 

same person, and same brick separator. The hypothesis was if the Legos were pulled apart 

using the brick separator piece then Legos would pull apart faster. The researcher picked this 

hypothesis because the tool is most likely faster than pulling Legos manually. The researcher 

learned that Lego pieces are melted in a temperature of 230 degrees celsius and cooled into 

plastic. The Lego decorations and detail are printed to pieces and or/both stickers that you can 

stick. The materials used were LEGO brick separator, LEGO bricks, stop watch, and paper & 

pencil. The results were that the fastest way to pull Lego apart is by using brick separator from 

the front side as it got a mean time of 2.155 seconds. Then, pulling Lego apart by using hands 

only (manually) as it got a mean time of 4.89 seconds. Then, the slowest way to pull Lego apart 

is by using brick separator from the back side as it got a mean of 5.355 seconds. In conclusion, 

using the Brick separator from the front side to pull Lego apart is faster than pulling Lego bricks 

manually. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1001 

 

Bradley, Lauren 

H-B Woodlawn Secondary Program 

 

What's Your Angle? 

If you build a house in an area with frequent hurricanes, would you want your house to 

withstand the storms? This experiment tried to determine if roof angle would minimize the 

impact of hurricane strength winds on buildings. The hypothesis was that the roof with the 

lowest angle would get the least force by the wind causing the least amount of destructive 

pressure on the structure. The experiment was conducted by setting up a leaf blower to 

simulate 140 mph hurricane strength winds in front of a model house with detachable roofs of  

different angles. The leaf blower was turned on for ten seconds for each trial. The distance the 

house was pushed back was recorded and plotted on a graph.  The measured distance was the 

force on the house from the hurricane strength wind. The results were interesting because they 

showed that as the angle of the roof increased, the force did not go up proportionally, but 

instead had an exponential increase.  As the hypothesis predicted, the smaller roof angle 

always moved the least.  Using the physics equation, pressure equals force divided by area, the 

results of the experiment can be used to determine the pressure on a house of any roof angle. 

The conclusion was houses with lower angled roofs minimize the destructive pressure of 

hurricane winds.  This experiment met the objective by showing how roof angle impacts 

pressure on buildings during hurricanes. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1002 

 

Goodrich, Elizabeth 

Jefferson-Houston School 

 

The Effect of Air Pressure on a Soccer Ball 

With the United States having 24.4 million people playing soccer on an organized team, 

cheating can happen. The players could bribe other players or even referees, they could change 

the length of the field to their advantage, or change the ball pressure. In this experiment the shift 

in the air pressure is the focal point. A bike pump was used to change the air pressure in a size 

5 soccer ball. It was kicked at the same force to see how the air pressure affected the distance 

the ball rolled. This is relevant because I was curious to see if the the pressure in a soccer ball 

would change the outcome of a match. This also relates to the science on how pressure could 

affect a soccer ball and other fully round objects. The result of this experiment was as the air 

pressure increased so did the distance. The data gained can be used to show how air pressure 

can affect the distance a soccer ball travels. This is valuable because this topic could cause lots 

of controversy and backlash if a team was even suspected that they messed with the air 

pressure in the ball. Being such an important topic this data is essential to players and coaches. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1003 

 

Huddleston, Joshua 

H-B Woodlawn Secondary Program 

 

How Gear Ratio Affects the Speed of a Bike 

This experiment is about gear ratios, and their impact on the velocity of a bicycle. The 

hypothesis was that a higher gear ratio would result in a higher average speed. The experiment 

was done by riding back and forth on a road with different gears, while recording the speed at 

certain points with the application Ride With GPS. The whole time, there was a constant 

cadence of 60 revolutions per minute, or one revolution per second. This cadence was kept by  

pedaling to the beat of a metronome on the Garageband application. The bike was pedaled to 

the end of the road, then pedaled back, completing a run. Three runs were completed for each 

gear, and when the ¼, ½, and ¾ points on the road were crossed, a speed measurement was 

taken.  

The results proved the hypothesis to be correct, save a few outliers. The highest speed 

recorded in gear one was higher than all of the speeds in gear two. This is odd because on 

average, gear two is faster than gear one. Also, the highest range of speeds within a gear was 

in gear one, and the lowest was in gear two and five. Overall, the experiment proved that higher 

gear ratios result in higher average speeds. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1004 

 

McNally, Ella 

Thomas Jefferson Middle School 

 

The Effect of Different Colored Houses on Internal Temperature Before and 

After Heat. 

The purpose of this study was to determine if the hue of a color affects the internal temperature 

of a house after heating and cooling. The independent variable was the color of the house (cool 

colors [gray, blue, green], warm colors [red, yellow], white, brown, and black). The control group 

was the white colored house. The dependent variable was the difference in internal temperature 

of the house before and after heating/cooling. The hypothesis was: If I expose different color 

houses to the same amount of light energy, then the cool colors will absorb more heat than the 

warm colors. Eight colored houses were exposed to the same amount of heat (warm day) and 

coolness (cool day). The internal temperature of the house was recorded before and after 

exposure to the heat or cold. The results showed that dark colored houses would be more ideal 

for colder climates and brighter colors would be more ideal for hotter climates.  These results 

rejected the hypothesis, although part of the hypothesis was accepted because one of the cool 

colors (gray) was the third highest color to take in heat from the light. In conclusion, the results 

suggest that having gray, brown, and black houses would be good for climates that are cold. 

Also, having blue and white colored houses would be good for hot climates. Finally, red, yellow 

and green colored houses would be for climates in the middle. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1005 

 

Sherlick, Maya Luna 

Thomas Jefferson Middle School 

 

Do The Dew 

The purpose of this study was to find out which of five materials collects the most condensation 

or dew.  The independent variable was type of material (glass, fake grass, grass, fake plant, 

cloth). There was no control group. The dependent variable was the amount of dew collected. 

The hypothesis was:  If different materials are set outside at night, then glass will collect the 

most dew. The researcher found the dry weight of the five materials and then placed all of the 

materials outside overnight. In the morning, the researcher weighed the materials and found the 

difference between the original weight and the weight after being outside all night. Nine trials 

were conducted for each material.  Based on the results, the hypothesis was rejected because 

the cloth had the largest difference in weight.  In conclusion, the results suggest that 

researchers in areas with drought might be wise to study different fabrics that can help their 

countries to collect the dew. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1006 

 

Weiser, Brian 

Kenmore Middle School 

 

The effect of temperature on the strength of magnets 

The project is called “The effect of temperature on the strength of magnets”. Magnets are 

important because they are used in our everyday lives and we should know whether or not 

temperature affects them.  According to the research the effect that temperature has on 

magnets is that the hotter the magnet becomes the less strength it has. The objective of this 

project is to test if the strength of a magnet is affected by temperature. The independent 

variable in this experiment is the temperature of the magnet. The dependent variable is the 

strength of the magnet. The way that the dependent variable will be measured is by holding the 

magnet 1 inch over a pile of 1000 paper clips and then measuring the mass of the paper clips 

picked up by the magnet. Some controls in this experiment are: the magnet that will be used, 

the kind of paper clips, the digital thermometer used to measure the temperature of the magnet 

and the digital scale used to weigh the paper clips. 

  



NORTHERN VIRGINIA REGIONAL SCIENCE AND ENGINEERING FAIR 2018 234 

 

(PH) PHYSICS AND ASTRONOMY 

7 PH 1007 

 

Altarazi, Rani; Vollen, Viktor 

Mary Ellen Henderson Middle School 

 

Which type of metal conducts electricity the best 

The purpose of the project was to discover which metal,(independent variable) copper, steel, 

and aluminum, conducts the most DC volts of electricity(dependent variable) through salt water. 

A multimeter was used to figure out the amount of conductivity of each metal. The experiment 

was conducted by using an aluminum can with two separators around it to avoid the metals 

touching which would lead to them short circuiting. After that, one of the metal sheets was rolled 

around the aluminum can and placed into a liter of saltwater. The two alligator clips were 

connected from the multimeter, one in in the positive outlet, and one in the negative outlet. Then 

the positive alligator clip was connected to the metal sheet, and the negative clip to the 

aluminum can. After that, the multimeter was turned on, and the salt water was stirred a bit. The 

amount of voltage each metal produced was recorded and measured three times. The 

aluminum conducted the largest amount of DC volts, with an average of 0.67 DC volts. The 

steel had an average of 0.52 DC volts, and the copper had an average of 0.21 DC volts. From 

the results it was concluded that copper is a weaker conductor than aluminum, however, this 

was not consistent with the research, which suggested that copper should be a the best 

conductor out of the metals tested. This discrepancy was possibly the result of design and 

procedural errors. 
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(PH) PHYSICS AND ASTRONOMY 

7 PH 1008 

 

Black, Kyle; Behrens, Aleksander 

H-B Woodlawn Secondary Program 

 

How Does the Height of a Golf Tee Affect the Driving Distance for Three 

Different Clubs? 

Any average golfer struggles with finding the ideal tee height for each club they use when teeing 

off, including us.   So our experiment asked “How does the Height of a Golf Tee Affect the 

Driving Distance for Three Different Clubs?”   We tested three of the most commonly used clubs 

when teeing off, a driver, a 3-wood and a 7-iron, hitting them from tee heights of 1 inch, 1 ½ 

inches and 2 inches, all of which fell under a 1-2 inch range that was recommended in our 

research.   We tested this by going to a driving range and recording the distance of ten balls for 

each tee height and its three clubs.   We averaged the hits between the two of us first, 

averaging the ten hits for each tee height next and then finally averaging the three averages for 

each club to find the ideal tee height for each club.   Our hypothesis was that the 1 ½ inch tee 

would have the best average distance among the other two tees and three different clubs 

because it was the average height among all three tees.   Our experiment proved that the 1 ½ 

inch tee worked the best, but was only ideal for the 7-iron and the 3-wood, while the 2 inch tee 

was best for the driver.   Our experiment will now go on to aid us and others as golfers, knowing 

the ideal tee height so that we can have consistent and successful tee shots. 
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(PH) PHYSICS AND ASTRONOMY 

8 PH 1009 

 

Fall, Alexandra 

Swanson Middle School 

 

Radiation Electrification! 

Radiation often has a very negative connotation.  This is a world where a radioactive element, 

turned into a bomb, can level a city in an instant. The purpose of the experiment “Radiation 

Electrification!” was to test the effects of different types of radiation, along with different amounts 

of electricity, on the amount of radiation that could penetrate charged mesh. Electricity was 

chosen due to the radioactive decay being charged. The radiation types tested were alpha, 

beta, and gamma. The voltages of electricity tested were 0, 1.5, and 9. The hypotheses were 

that the alpha radiation would be the best blocked type of radiation, and that the 9v battery 

would block the best overall. The first hypothesis was supported by the data. The alpha 

radiation was the best blocked, and dropped from a mean of 1.63 CPM to 0.1 CPM with 1.5v of 

electricity, then to 0.09 CPM with 9v. The beta was statistically unaffected. The gamma radiation 

dropped from a mean 2.27 CPM to 1.91 CPM with 1.5v of electricity, and then to 0.96 CPM with 

9v. The second hypothesis was partially supported by the data. The alpha radiation, seen 

above, was best blocked by the 9v charge. The same occurred with the gamma. However, the 

beta radiation was best blocked by the 1.5v battery. Seeing how the beta was relatively 

unaffected, only dropping .2 CPM at the most, this is statistically insignificant. 
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(PH) PHYSICS AND ASTRONOMY 

8 PH 1010 

 

Gent, Grace 

Swanson Middle School 

 

Rocket Woman 

America loves rockets. We send them to space, weaponize them, or use them to destroy 

pumpkins. But no matter what, people always try to make rockets faster. This experiment was 

created to test the effect of the number of fins on a rocket has on a rocket’s speed. 140 match-

head rockets were created. The rockets had either 4, 3, 2 or 0 triangular tail fins. Based on 

articles about friction drag, the design of most modern rockets, and basic aerodynamics, the 

hypothesis was the rockets without fins would travel the fastest. The rockets were launched 

indoors, and every rocket was positioned at the same angle, and then launched. The time until 

landing was measured with a stopwatch, and the distance between the launch pad and the 

rocket was subsequently measured with a measuring tape in meters. By dividing the distance 

the rocket traveled by the rocket’s time until landing, the speed of the rocket was found in terms 

of meters per second. Many rockets malfunctioned, either failing to launch, catching on fire, or 

exploding. Eventually, usable data was achieved, and the averages of every set of rockets 

disproved the hypothesis. In actuality, the 4 finned rockets traveled the fastest, over 3 meters 

per second faster than the rockets without fins. In this experiment, there was a positive 

correlation between the number of fins on a rocket and the rocket’s speed. This trend is unlikely 

to continue, due to the increased weight and surface area of the rockets that comes with 
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How High Can a Rocket Fly? 

Since the early 1900s, rocketry has been a highly experimental field. It wasn’t until the 1950s 

when rocketry came to the forefront of scientific research, and as a result Sputnik 1 was 

launched into space. There is a lot to be learned from model rocketry and this experiment is 

designed to test new ideas. This experiment’s purpose finding out how the diameter of the hole 

in the nozzle affects top speed, apogee, and acceleration. The nozzle consisted of pennies with 

different sized holes (7/64”, 1/8”, and 9/64”) that were attached to the rocket engine via heat 

resistant glue. The control group was a normal rocket with a penny in the payload to replicate 

the weight of the nozzle from the experimental groups. 

During this experiment one main oddity was noticed.  The control group performed better than 

all the other nozzles verifying that the nozzles provided no benefit. This conclusion could be 

inaccurate because most of the pennies slightly melted which resulted in an enlarged hole. The 

pennies that didn’t melt were blown off by the internal pressure in the ejection blast. To improve 

this experiment and have more accurate results, pure copper pennies (pennies made before 

1982) make better nozzles than copper plated zinc pennies which melt at lower temperatures 

(787°f). Pure copper pennies wouldn’t melt under the intense heat (800-1200°f) of the rocket 

engine and enlarge the hole. Another improvement is to use a stronger glue that would adhere 

the penny to the engine better. 
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Bottle Rockets are a Blast! 

Scientists always wonder what makes a rocket launch? The answer to that is very simple: fuel. 

However, there are different types of fuel that are used for launching bottle rockets. So, how 

does the different type of fuel affect how long a rocket stay in the air? If the researcher launched 

a rocket with 250 milliliters of water, another rocket with 15 milliliters of baking soda and 250 

milliliters of vinegar, and another rocket with 250 milliliters of water and 15 milliliters of baking 

soda, then the rocket with baking soda and vinegar would stay in the air because the acetic acid 

in vinegar allows increased acid accumulation. First, the researcher made the bottle rocket itself 

then prepared the bottle rocket for launch. Finally, he launched the rocket. Both the baking soda 

and vinegar mixed together and the water caused the rocket to stay in the air for 4 seconds. 

Baking soda and water caused the rocket to stay in the air for 3 seconds. This experiment 

relates to the real world because launching rockets into space is about trial and error, similar to 

launching bottle rockets. This is important to know because people who launch rockets into 

space don’t always know if the rocket will stay in the air or if the rocket will crash. So, when 

launching a bottle rocket, the rocket might not stay in the air for that long. 
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The Effect of Different Gases on Power Absorption 

My problem statement is the effect of the the type of gas used on the number of microwatts 

remaining will be greatest with air. I hypothesized if the gases used in my homemade, semi-

airtight chamber changed, then the microwatts lost from a 503.5 microwatts laser will be 

greatest with air because it had the most aerosols and had the greatest gas variety. Using a 2-

inch tube, I pumped helium and hydrogen into my chamber. My control, ambient air, I tested 

without pumping any gas into the chamber. I reflected a 503.5 microwatt laser 9 times, which 

then reflected onto my laser power meter, traveling 170.5 centimeters. After recording the initial 

value on my meter, I waited 5 seconds to record my next number. The average microwatts 

remaining for air, propane, and helium, were 45.66, 49.28, and 47.12 microwatts, respectively. I 

later found my plane mirrors had an approximate reflectivity of 77%, to find my true numbers, I 

had to divide my numbers by 0.77, 9 times. I also found that my sensor reads at 633 

nanometers, since my laser is 650 nanometers, I had to multiply my numbers by 0.95 to 

calculate my final values. My calculated average for air, propane, and helium were 455.872, 

492.014, and 470.449 microwatts, respectively. 
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The Effect of Color on the Amount of Photons Absorbed and Re-emitted 

The purpose of this project is to test how variation in color affects the amount of photons 

absorbed and re-emitted. Radiant energy is the energy of electromagnetic waves, carried in 

photons, that an object absorbs and radiates back. This has importance in the fields of heating 

and lighting ranging from kitchen appliances such as toasters, ovens, and microwaves, to whole 

fields of science such as radiometry and pyrometry.  It was hypothesized that if a color is darker, 

then it will absorb and re-emit more photons because darker colors absorb more wavelengths of 

light than lighter colors.  The experiment was conducted by cutting out five squares of 

construction paper in the colors of white, yellow, red, blue, and black. The initial temperature of 

each square was recorded.  An incandescent light bulb was used as the energy source. After 

waiting 2-3 minutes for the temperatures to stabilize, the final temperature was recorded. Using 

the starting and ending temperatures, the power, in watts, that each square was radiating was 

determined by inputting the values into the Stefan-Boltzmann equation. The power was 

converted from watts to joules to electron volts to photons by using the process of dimensional 

analysis. The results of this experiment support the hypothesis because as the colors got darker 

across the electromagnetic spectrum, they absorbed and re-emitted more energy. Some 

extensions of this project include testing if physical properties, like luster or density, affect the 

amount of radiant energy absorbed and re-emitted, and adding more colors from the 

electromagnetic spectrum. 
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The effect of mass and aerodynamic shape on velocity 

The purpose of my experiment was to separately test the effect of mass and aerodynamic drag 

on the velocity of a matchbox car. My hypothesis was that if there was more mass added, then 

the car would go slower. For the aerodynamic drag experiment, my hypothesis was that the 

cardboard box on top of the car would slow down the velocity. To do this experiment, I found the 

speed at which the car completed a loop after accelerating down a ramp. My hypothesis was 

not supported on the mass experiment or aerodynamic drag one. The car with the most mass 

actually went the fastest, which was caused by the momentum outweighing the friction force. 

The results for testing aerodynamic drag were surprising because the car with nothing on top 

went the slowest. The results of the experiment could be helpful for car designers to produce 

the most effective car. 
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The Effect of Airfoil Shape on Lift Creation 

The purpose of this experiment was to test the effect of airfoil shape on the lift created by the 

aforementioned airfoils. Lift here is defined as an upward force created by differences in air 

pressure in streamlines of air over a lifting plate (airfoil). All airfoils in this experiment are 

commonly used in aircraft. A key concept in this experiment was that airfoils with flat-bottomed 

and semi-symmetrical airfoils only create lift on one side, whereas under-cambered airfoils 

create lift on two sides. It was hypothesized that because of this fact, the semi-symmetrical 

airfoil would create the most lift. In this experiment, the three airfoils mentioned above and a 

small wind tunnel were created. Each was tested at two different airspeeds three times, and the 

results were read in centimeters marked on the wires that the airfoils slid on when the airflow 

was initiated. The under-cambered airfoil indeed created the most lift, followed by the semi-

symmetrical and finally flat-bottomed. Interestingly, the flat-bottomed and semi-symmetrical 

created the same amount of lift at low speed, but the semi-symmetrical airfoil created more lift at 

high speed. The results of this experiment my be useful for low speed aircraft or aircraft 

requiring high lift. If this experiment were to be repeated, it may be useful to measure drag or 

conduct it a larger scale, due to the scaling of aerodynamics. 
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Measured effects of voltage on an antigravity lifter 

Dr Alfred Biefeld was born 1867 and lived to 1943. He's remembered as the man who 

discovered anti gravity in the 1920s by experimenting with high voltage capacitors. One of his 

students, Townsend Brown, conducted tests and research on the subject during his school 

studies at the time. The result of their combined work is known today as the Biefeld-Brown 

effect. 

Although the actual explanation is a little more complicated, simply put, their work suggests that 

when two poles are separated by a dielectric electrode, with one pole having a positive charge 

and the other with a negative charge, and the voltage between them is more than a few 

kilovolts, there will be a tendency towards the positive pole. With the positive pole above a 

negative pole in what is nicknamed a lifter, the system will create an electromagnetic field where 

as the lifter will float. This experiment is testing the ability of flight through an electromagnetic 

field. 
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The Effect of the Amount of Velocity Applied on the Breaking of Wood 

Boards 

The purpose of this experiment was to find the minimum amount of velocity needed to break a 

1.8 centimeter thick board with a palm strike.  This experiment also tested the accuracy of the 

equation for theoretical velocity to break such a board:  V = 2Eb(M1+M2)(M1M2).  The 

hypothesis of this experiment was, “If the calculated amount of velocity needed to break a 1.8 

centimeter thick board is 18.8 meters per second, then any amount over that threshold will 

break the board and any amount under will not.”   

To perform this experiment, a high speed camera recorded the breaker and the holder of the 

board for every attempt of breaking. For every trial and board, a new board was used.  Each 

recorded video was processed in ‘Logger Pro’ to obtain a plot of distance versus time, and the 

slope (velocity), and the at impact was recorded.  

The execution of this experiment proved that the calculation for theoretical velocity (18.8 meters 

per second) was incorrect - therefore the equation for theoretical velocity was incorrect -  and 

the minimum amount of velocity needed to break the board was between 0.684 and 0.676 

meters per second.  In particular, in Trial 2, Board 6, the board was broken at 0.684 meters per 

second, and in Trial 8, Board 22, the board was not broken at 0.676 meters per second. 
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The Effect of Differently Pigmented Solutions on the Intensity of Light Using 

a Spectrophotometer 

Every day, humans’ eyes detect an amazing amount of colors (ranging from 390 to 700 

nanometers). How does the human eye see colors? How does the eye process that 

information? This experiment tested different colored solutions and determined which colors 

were absorbed into the solution. By doing this, the experiment essentially tested the eye 

perception of color. The experiment conducted was performed to provide a basis on 

spectroscopy, the basics of visible light, and absorption, to hopefully, in the near future, conduct 

experiments that will build on this knowledge. After the research was conducted, the hypothesis 

was that if the color of different solutions is changed and measured using a spectrophotometer, 

then the light will absorb a part of the white light color spectrum depending on which color is 

being in use.  

In the experiment a spectrophotometer was built, and different samples were tested and put 

through an analyzing software. The results, although parts failed and were time consuming, 

gave a clear idea of what happens when the human eye perceives a certain color, and why that 

color is shown. There were many problems which occurred throughout the experiment. The 

main one was that some of the samples were not suitable for the experiment and were not 

prepared as well as they could have been. Therefore, some samples’ results were not included 

when drawing conclusions from the data. Nevertheless, the data received showed that the 

hypothesis was true and did, in fact, give a good basis on the absorption of  
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The effects of time on distance sunspots move 

The purpose of the experiment was to learn how sunspots form and travel across the sun’s 

surface. The hypothesis was, if the time changed in a given day, then the sunspots will move 

fully across the surface of the sun in approximately 29 to 30-days because this equals the sun 

rotational period. The materials included binoculars and a website to compare results. The 

methods for the experiment were to draw the outline of the sun and any sunspots at 3:30 pm 

and to take a photo of the NASA Sunspot Tracker website every day and compare the distance 

the sunspots traveled. These methods were conducted over 15 days. Most days the sunspots 

couldn’t be drawn on the paper because there was cloud cover blocking the sun's visibility. The 

final results of the experiment confirmed the sun is at the minimum of the eleven-year cycle 

causing low amounts of sunspot activity. The phenomenon of multiple sunspots happens when 

the magnetic fields on the sun get tangled up. With the sun at its minimum, sunspots rarely were 

observed because of low magnetic field activity. To conclude there was not enough data to 

support or disprove this experiment because there were very few sunspots observed and 

attempts to measure their distance traveled across the sun was unable to be accomplished. 

With no data to prove or disprove the hypothesis other sources like NASA were researched to 

confirm the hypothesis. 
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The Effect of Aerodynamics on Speed 

Cycling is becoming a more popular sport through the years. With the amount of racers rising, it 

would be beneficial to know how to get faster without having to reach a certain level of fitness. 

The goal of the project was to find the effect of different bike saddle positions on the speed. 

Eight minute trials were conducted for each position, noting the amount of speed, power, drag, 

and heart-rate. The saddle positions, were the lowest, the highest, and the middle of the seating 

range. The hypothesis was that the low position would be the fastest, out of all the positions, 

because it is the most aerodynamic, which may overwhelm the need for power. The 

experimental results did not support the hypothesis by showing that the fastest position was the 

middle position with a speed of 25.08 mph, beating low position by 0.17 mph. In conclusion, one 

could expect more racers to be more open to newer approaches to speed. 
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The Effect of the Height of a Building on its Stability 

The purpose of the experiment was to study the effects of the height of a building on its stability. 

The goal of the experiment was for the building to stay upright for as long as it could as it was 

being oscillated as if in an earthquake. The independent variable was the height of the building; 

a building with the height of 30 centimeters and a building with the height of 16 centimeters. The 

dependent variable was the number of seconds the building took to collapse. The hypothesis 

was: if a building with the height of 30 cm was shaken, then it would stay standing longer than 

the shorter building with the height of 16 cm. 

An earthquake shake table was made with 4 tennis balls put in between two sheets of plywood 

wrapped in place by two rubber bands. A ruler was taped to the edge of the plywood to serve as 

a handle to pull on while shaking the table. Then each building was built using Mathlink cubes 

and was placed on the earthquake shake table as it was timed until it collapsed. The hypothesis 

of the experiment was that the taller building with a height of 30 centimeters would stay upright 

for the most number of seconds. The hypothesis was rejected. The taller building collapsed at a 

mean of 22.05 seconds while the shorter one collapsed at a mean of 42.31 seconds. In 

conclusion, a short building is more stable than a tall one. 
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How Does Color Affect Heat by Absorption of Light? 

Testing the effect of color on heat absorption. We found colors closer in relation to black absorb 

heat quicker. This can apply to clothes or hair color. 

How Does Color Affect Heat by Absorption of Light? 

Hypothesis: If the color is a darker tone, then it will absorb more heat. As the color gets darker, 

it gets closer to black, absorbs all wavelengths of light, converting them into heat, making the 

objects heat quicker. 

Drill a hole in the lid of jar.  
Wrap jar with different colored paper 
Fill with water. 
Cover jar with the lid containing drilled hole. 
Put the thermometer in the hole so bulb is in water.  
Use clay to hold thermometer in place.  
Note starting temperature for each jar. 
Set up your heat lamp so it shines directly at side of jar, one foot away. 
Leave jar in front of lamp for 2 hours. Check temperature when time has elapsed. 
Repeat until all of the jars are tested. 
No safety risks. 
Run each trial three times, averaging the the change in temperature. 
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The Magnus Effect as a Method of Propulsion 

The Magnus Effect, or Magnus force, is a force that acts on spinning objects that are moving 

through fluids. The Magnus effect is most commonly seen in sports. This is due to the fact that 

sport balls rotate through the air and create a difference in air pressure around themselves. This 

difference in pressure is what creates a one-sided net force.  

Expanding upon the principles of Bernoulli and Magnus, this project aims to assess the viability 

of rotating cylinders as methods of propulsion by comparing diameter and surface area to the 

net forces achieved. The end results show little practical promise, with the largest cylinders only 

producing about 7.5 newtons of force. While the Magnus Effect may not be the most viable way 

to propel large aircraft, it is possible that it could be used on a smaller scale for drones or 

remote-controlled craft if done under optimal conditions. 
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Finding Exoplanets by Assessing the Dynamical Packing of Kepler Three- 

and Four-Candidate Systems 

The purpose of this investigation was to identify systems capable of hosting additional 

intermediate planets, characterize the underlying architecture of Kepler multiplanetary systems, 

and test the Packed Planetary System (PPS) hypothesis. PPS postulates that the process of 

planetary formation is highly efficient, resulting in planetary systems that are dynamically 

packed and cannot fit another planet. I calculated the dynamical packing of Kepler three-and 

four-planet candidate systems in mutual Hill radii and determined the size of planets that would 

fit in the gaps between adjacent planet pairs.  43% of planet pairs in three-planet systems were 

capable of hosting an additional Earth-massed planet as compared to only 19% of pairs in four-

planet systems. The pairs in three-planet systems also demonstrated a much wider distribution 

of dynamical spacing with a mean spacing of 22.17 mutual Hill radii and a standard deviation of 

15.22 as compared to a mean for four-planet systems of 18.68 mutual Hill radii and a standard 

deviation of 9.33. These results show that four-planet systems are indeed more packed than 

three-planet systems, suggesting that systems tend towards dynamical packing, supporting 

PPS. They also suggest that three-planet systems are likely to host additional planets. There 

could be as many as 180 unidentified intermediate Earth-massed planets in Kepler three- and 

four-planet systems. Next steps include creating a metric to determine the probability that a 

planet pair contains an intermediate planet and confirming predictions with n-body simulations. 
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The Effect of Mesh Size on Radio Interference 

The purpose of the project is to study how radio waves change when they pass through 

obstructions such as metal mesh. The experiment is set up with a radio transmitter and an 

antenna hooked up to an oscilloscope. All of this is inside a tinfoil box to prevent other radio 

waves from affecting the data. Covering the antenna with the different cages affects the wave 

that is seen on the oscilloscope. The hypothesis is that if multiple sizes of mesh are tested, then 

the mesh with the largest area of opening will                                                                                   

allow radio waves to pass through with the most amplitude retained. According to the statistical 

tests, the null hypothesis can be rejected and the data supported the hypothesis. Some 

experimental error was present. With the radio transmitter off and the tinfoil box closed, there 

was still a small wave present on the screen of the oscilloscope. The amplitude of this stray 

wave was subtracted from all data points. 
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Harmonic Resonance of Musical Notes 

My project is called “Harmonic Resonance of Musical Notes.” The following questions that were 

asked: What vibrations occur when a string is played on a guitar? What sympathetic vibrations 

occur where, and at what frequency?  

On a guitar, each of its strings were played to see what sympathetic vibrations were produced. 

The string that resonated and the frequency at which it resonated were recorded. The “Plot 

Spectrum” feature (a Fast Fourier transform (FFT) graph) on Audacity was used to determine 

the frequency of the strings that resonated. An online tone generator was also used to find the 

most accurate frequency on the FFT graph. 

My hypothesis was: if a note/string is played then muted, then the string that sympathetically 

vibrates will vibrate at a multiple of 1, 2, 3, and/or 4 (Hertz), of the fundamental frequency of the 

original string. 
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The Effect of Violin String Core on Overtone Capability 

In practice, catgut strings tend to have lower tension and consistent instability of pitch, due to 

the organic material used in their manufacturing. Another result of this is their high sensitivity to 

changes in temperature and humidity. However, catgut strings are favored for their warm sound 

and overtones (any resonant frequency above the fundamental frequency (Nave, 2016)). Steel 

core strings were made due to the disadvantages of catgut core strings for ease of practicing. 

Their sound has few overtones and they are mainly made for beginning players who do not 

desire the warm or complex sound that is usually heard from catgut strings. Nylon core strings 

were made as an alternative to catgut strings. 

The purpose of this experiment was to determine the effect of different violin string cores on 

their respective capabilities to produce resonant frequencies, or overtones, over the base 

frequency. The experiment was conducted using an oscilloscope program and recorded the 

number of resonant frequencies above 440 Hz that different string types were able to produce. 

The hypothesis, that a gut string tuned to 440 Hz (tuning A) will produce more resonant 

frequencies when bowed than nylon core or steel core strings due to the low tension of the 

organic material used in gut strings as opposed to the higher tension needed to tune synthetic 

or metal strings, was supported. The data was found to be significant through ANOVA and T-

Testing. 
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The Effect of the Heat of an Object on the Ratio of Red to Green Light 

Passing through a Filter 

This project used Schlieren Photography to measure the effect of the temperature of an object 

on the variations of air density around it. As air heats up, in decreases in density, which in turn 

lowers its refractive index. This can be measured using schlieren photography, which makes the 

small differences in the image of a heated object caused by this phenomenon noticeable. Light 

that would go through one side of a colored filter instead goes through the other, and thus 

appears a different color. This difference was measured as the ratio between red and green 

light in an image, using an image and a script that counted different colored pixels of the image. 

Since most of the control image (room temperature) was measured as red light, decreased 

density showed up as more green light and thus a lower ratio between red and green.  

As the amount of green relative to red increases, the image deviates further from the control 

image and indicates lower air density. Since the ratio of red to green in the images decreases 

as heat increases, supporting the original hypothesis, it can be concluded that the heat of an 

object lowers the average air density around it. However, as shown by the images collected, it 

does not do this uniformly, but instead forms air currents that produce the effect in the images. 
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The Movement of Galaxies Through the Universe 

Though the NASA/IPAC Extragalactic Database (NED) defines the prevailing Hubble constant 

as 73 km/s/Mpc, there is slight variation in the value suggesting that objects travel at different 

speeds through the universe. To study the Hubble constant, my research focused on galaxies of 

varying physical structures. Redshift was analyzed through spectroscopy results provided by 

NED, allowing me to determine the Hubble constant specific to each classification of galaxy. 

Redshifts were inserted in the Doppler effect formula to find the luminosity distance of galaxies. 

Distance was then compared to the galaxies’ heliocentric velocities, redshifts, major diameters, 

and minor diameters. The slope of the velocity vs. distance graph displays the average Hubble 

constant value for the individual galaxy types, a relationship supported by Hubble’s Law. 

Galaxies were classified in accordance with the Hubble-de Vaucouleurs galaxy morphology 

diagram. Elliptical and irregular galaxies have lower Hubble constants than lenticular galaxies, 

while spiral and barred spiral galaxies have the highest Hubble constants. The correlation found 

between the classification of a galaxy and its recessional velocity suggests an inconstant force 

in the universe. The effects of dark matter and dark energy may play a role in causing the 

variation in the Hubble constant. 
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Wi-Fi vs. Plants 

I decided upon this topic, because Wi-Fi has worked its way into our lives. Human activity highly 

depends on Wi-Fi, and I was curious if these radio frequency waves affect the plants in our 

home. So, what is the effect of Wi-Fi on a plant’s growth? The experiment was to put 10 pinto 

beans in each of the three pots that were placed at different distances from the Wi-Fi source. 

Each pot was placed under a box with a flashlight for each plant to receive the same amount of 

light. The independent variable was the degree of Wi-Fi frequency that each plant received. The 

dependent variable was the measurement of the plant’s growth. The constants were the amount 

of water, light, soil, and size of the pot, all of which remained the same.  After two weeks, the 

plants were measured and the data was analyzed. There was no specific increase or decrease 

in the data. Therefore, in conclusion Wi-Fi does not affect the growth of plants. That said, the 

experiment could be modified for a more in depth analysis of the relationship between Wi-Fi and 

plant growth.  This could be achieved by collecting the data daily. Increasing the light and 

regulating the frequency of water would be beneficial as well. 
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The Effect of Acid Rain on Bean Plant Growth 

The purpose of this experiment was to show how pollution, or acid rain, affects the health and 

growth of plants. Acid rain starts affecting crops if the acidity increases past their tolerance. The 

hypothesis was: if the level of pH is 3 then none of the plants will grow because that much 

acidity would overwhelm and prevent the plants from growing. Five casserole pans were set in a 

window with soil and bean seeds. Each pan was watered with 100 mL of acid rain for four 

weeks. After one week, all the plants in each pan were measured and then the mean was 

found. Although they were given the same amount of water, the pH level was different for each 

pan with a range of 3 to 7. The pH 7 grew 28 plants, pH 6 grew 29 plants, pH 5 grew 30 plants, 

pH 4 grew 27 plants, and pH 3 grew 3 plants. After the second week, the sprouts in pH 3 began 

decreasing in height due to exposure to an excessive amount of acidity for a long period of time. 

There were 150 beans planted total, but only 117 grew. This evidence suggests that acid rain 

does negatively affect the growth and health of bean plants. This work contributes to the data 

showing how pollution can stress and eventually kill plants over time. 
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Colucia, Caroline 

Thomas Jefferson Middle School 

 

What is the effect of tree species type on the amount of chlorophyll present 

in their foliage? 

The purpose of this study was to determine the amount of chlorophyll present in different leaves’ 

foliage. The independent variable was the type of leaf used in the experiment (Nandina, Schip 

Laurel). There was no control group in this experiment. The constants included where the 

experiment was conducted, where the leaves were collected, how long the leaves were kept in 

isopropyl alcohol, and the type of paper used. The dependent variable was the distance the 

chlorophyll traveled up the paper. The hypothesis was if the Schip Laurel plant is put into 

isopropyl alcohol, the chlorophyll will travel farther then when the Nandina plant is put into 

isopropyl alcohol. This study is necessary because using chromatography, you can determine 

the amount of chlorophyll in plants. Chlorophyll is important because it absorbs light during 

photosynthesis, which provides clean air for humans. For the experiment, four cut up leaves 

were put into a glass to sit for thirty minutes. Then, a strip of paper was lowered into each glass, 

and those were left for sixty minutes. After sixty minutes, the paper was taken out of the 

glasses, and using a pencil the highest travel distance was marked. The data showed that the 

Nandina plant had more chlorophyll in its leaves. The hypothesis was rejected. In conclusion, 

the Nandina plant has more chlorophyll in its leaves than the Schip Laurel plant. Other studies 

that should be done based on these findings would be to use this same procedure, but using 

trees native to Virginia. 
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(PS) PLANT SCIENCES 
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Goeke, Madison 

Swanson Middle School 

 

Radiated Radishes 

Can radishes grow faster when exposed to radiation? The experiment titled, “Radiated 

Radishes”, investigates a process that could potentially allow plants to grow faster. The purpose 

of the experiment is to discover the effect of radiation on the growth of radishes. The hypothesis 

was that if radish seeds were radiated, then the radish seeds that had the most radiation would 

grow the most over the course of two weeks, because the radiation would help to break down 

the seed coat. To conduct the experiment, four sets of ten seeds were radiated for either zero, 

five, fifteen, or thirty seconds. The seeds were then placed in separate seed pods, which were 

held inside of trays. The trays were placed under a grow light and the plants were measured 

every day for their height. The hypothesis was supported by the data.  It was discovered that 30 

seconds of radiation performed the best, causing the radishes to grow an average of 8.525 

centimeters. The control radishes that were not radiated show the worst results with a mean of 

4.725 centimeters. 15 seconds and 5 seconds came in second and third with means of 7.225 

centimeters and 5.725 centimeters, respectively. The reason for this difference is because 

before germination, environmental conditions must trigger the seed to grow.  These conditions 

include moist soil and warm temperatures.  The radiation from a microwave was able to 

replicate those qualities, causing the seeds to go into germination sooner. 
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(PS) PLANT SCIENCES 

7 PS 1104 

 

Gookin, Ellie 

Thomas Jefferson Middle School 

 

The Effect of Insecticides on the Growth of Bush Bean Plants 

The purpose of this study was to test whether the type of insecticide used has an effect on the 

growth of bush bean plants. The independent variable was the insecticide (Captain Jack’s 

Deadbug Brew, which is organic, and GardenTech Sevin, which is synthetic). The control group 

was the beans with no insecticide. The dependent variables were how tall the bean plants grew 

and how many leaves they produced. The hypothesis was: If bush beans are grown with 

organic and synthetic insecticide, then they won't grow as tall as beans with no insecticide. 

Bush beans were planted in moist soil and watered every time the soil was dry. The plants were 

then left in a sunny area. Once leaves could be seen on the plants, insecticide was applied. 

After 34 days, the height of the plants was measured. The data showed that synthetic 

insecticide was best for plants, and organic insecticide was the worst. These results rejected the 

hypothesis. In conclusion, the results suggest that synthetic insecticide should be used so that 

plants will grow higher and have more leaves. 
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(PS) PLANT SCIENCES 

7 PS 1105 

 

Jones, Maya 

Thomas Jefferson Middle School 

 

The Effect of Fertilizer Level on the Growth of Hydroponically Grown 

Raphanus Sativus Plants 

The purpose of this study was to test the effect of amount of fertilizer on hydroponic radish 

(Raphanus raphanistrum subsp. sativus) plant growth. The independent variable was the 

amount of fertilizer (full suggested amount, 5 ml; 66.7% of suggested amount; 33.3% of 

suggested amount). The control group was no fertilizer.  The dependent variable was the growth 

and development of the hydroponically grown plants. The hypothesis was: The plants grown 

with 66.7% of fertilizer and the plants with 33.3% will grow just as tall, heavy, and have the 

same amount of leaves as the plants with the full fertilizer. Radish seeds were planted in 

rockwool cubes and placed in a bin to grow for 10 days. After 10 days, the solutions were 

mixed, and the plants were put into the system. The results showed that the plants grown with 

66.7% nutrient strength had the highest average height. Plants given full doses of nutrients had 

greater mass. These results rejected the hypothesis. In conclusion, the results suggest that full 

nutrients are needed to support radish growth, and even 33.3% less of those nutrients given to 

radishes is not enough for them to grow into healthy, full grown, radishes. Plants may even 

need more than 5 ml (the suggested amount of fertilizer per 3.78 liters) of the three fertilizers. 
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(PS) PLANT SCIENCES 

7 PS 1106 

 

Kant, Abigail 

Thomas Jefferson Middle School 

 

The Effect of Acid Rain on the Growth of Radishes 

The purpose of this study was to find the effect of acid precipitation on the growth of radishes. 

The independent variable was the pH level of the water given to the radishes (4.0, 7.0).  There 

was no control group.  The dependent variable was the height of the plants and the germination 

rate. The hypothesis was: If you water radishes with water containing different pH  levels, then 

the plants given neutral water will grow the tallest.  Ninety ml of neutral water (7 pH) was added 

to 25 clear watering dishes. Ninety ml of acidic water (4 pH) was added to the other 25 clear 

watering dishes. Fifty pots were added to every clear watering dish, with 30 ml of soil and two 

seeds placed in each. The pots were placed in the center of the 2 trays with a grow light 

between the trays.  The height of the radishes was recorded when the seeds were planted and 

again daily for the next 7 days. The results showed that the radishes given neutral water grew 

the tallest and radishes receiving acidic water grew considerably less. Therefore, these results 

did support the hypothesis. In conclusion, the results suggest that the pH of the water given to 

plants does affect the amount of growth. 
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(PS) PLANT SCIENCES 

7 PS 1107 

 

Kral, Max 

H-B Woodlawn Secondary Program 

 

Leaf Chromatography with Tulip Poplar Leaves 

The hypothesis for Leaf Chromatography with Tulip Poplar Leaves was to test whether 

pigments other than chlorophyll exist in green tulip poplar leaves. The experiment consisted of 

twelve trials testing two sets of different colored leaves (one green and the other a variety of 

colors). I chose to test the color-varying leaves to see if chlorophyll exists in leaves that did not 

appear to be green. Six of the trials were conducted with strips of coffee filter immersed in a 

mixture of leaves and rubbing alcohol for five minutes; for the other six trials, the strips were left 

in for ten minutes. 

The hypothesis was proven wrong when all of the trials with green leaves only contained 

chlorophyll. However, in the other six trials, some of the leaves did contain more than just 

chlorophyll. The majority of the alternate pigments were tannins, but some carotenoids (beta-

carotene) were visible in other trials. The clarity of the pigments during the ten-minute trials was 

slightly better than that of the five-minute trials.  

In conclusion, the hypothesis was correct in some ways but not in others; the results reflected 

that the green leaves only contained chlorophyll, but those with varied colors contained other 

pigments. This experiment could be improved by leaving the filter strip in the mixture for a 

longer period of time, improving clarity. Also, experiments could be performed on days with 

different types of weather to test if the nutrients in the leaves adapt to the weather.  
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7 PS 1108 

 

Savarino, Taylin 

Thomas Jefferson Middle School 

 

The effect of Helianthus annuus seed placement and proximity on the 

Growth of Radish Plants 

The purpose of this study is to figure out a whether or not sunflowers are useful at generating 

plant growth. The experiment used non-germinated sunflower seeds as well as non-germinated 

radish seeds as the test subjects.  The independent variable was the location or proximity of the 

sunflower seed to the experimental seed group and the levels included 5 cm, 0 cm and 2cm 

distance apart from the radish seed.   The control group was the radish seed that did not have 

sunflower exposure.  The constants included the amount of water, the sunflower ,and the 

growing medium.  The dependent variable was the rate of germination as well as the potential of 

the radish seed. The hypothesis was based on the positive effects that sunflowers have at 

removing pollutants and stated that the radish seeds closest to the sunflowers would have the 

greatest success rates.   The study is valid because it demonstrates another aspect which 

sunflowers can be beneficial. I calculated the distances on a coffee filter. watered them 

everyday and calculated the amount every two days. The results show that the control took the 

longest to sprout. First  was the two centimeter apart then the five centimeters apart. Then the 

0.25 of a centimeter apart. Finally the control with no sunflower. These results accepts the 

hypothesis. In conclusion, the results suggest that Helianthus annuus give off a positive 

allelopathic germination effect on other seeds. Other studies that should be done are how 

farmers are now using sunflowers to improve growth rate of  
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(PS) PLANT SCIENCES 

7 PS 1109 

 

Moment, Joy; Kanu, Fatima 

Hammond Middle School 

 

Hyper plants 

Our project is called Hyper Plants. We added coffee to the soil of Lima beans plants to make it 

acidic. Lima beans don't like to grow in acidic soil but no website that we looked at said that they 

couldn't grow in it. Fatima and I wanted to figure out if Lima beans were capable of growing in 

acidic soil. We found out that there is a very slim chance of a Lima bean growing in acidic soil. 
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(PS) PLANT SCIENCES 

8 PS 1110 

 

Ardaiz, Alexander 

Swanson Middle School 

 

The Effect of Colored Light on Plant Growth 

Light is an essential part of a plant’s growth. The objective of the experiment was to test the 

effect of different colors of light on plant growth. Based upon prior research, it was hypothesized 

that red light would produce plants with the greatest heights and largest number of leaves. Ten 

plants upon germination were exposed to each color of light for two weeks with a control group 

exposed to white light. Light and humidity were applied equally to all subjects with lighting 

applied for twelve hours per day, and water according to the recommendations of the seed 

supplier. Measurements were taken at the end of the fourteenth day of exposure. Following 

exclusion of plants which did not germinate or produce at least one leaf, the lighting (or lack, 

thereof) that produced the greatest mean height was as follows. Blue (43.75 cm, SD = 1.49), no 

light (41.3 cm, SD = 7.39), yellow (37.88 cm, SD = 6.69), red (34.78 cm, SD = 7.57), white 

(29.80 cm, SD = 2.53). The lighting that produced the largest mean number of leaves was as 

follows. Red (4.125 leaves, SD = 1.46), white (4.1 leaves, SD = 1.52), yellow (4 leaves, SD = 

1.07), blue (2 leaves, SD = 0), no light (1.4 leaves, SD = 0.70). In conclusion, light is more 

influential on plant leaf production than height during the first fourteen days and longer 

wavelengths of visible light are more beneficial to leaf production. 
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(PS) PLANT SCIENCES 

8 PS 1111 

 

Audi, Julie 

Thomas Jefferson Middle School 

 

The Effect of Natural and Artificial Fertilizers on Plant Growth 

The purpose of this experiment was to investigate the effect of natural and artificial fertilizers on 

plant growth. This experiment was chosen to show that there is a use for the millions of dried 

leaves gone to waste every year. In this experiment, the independent variable was the different 

fertilizers. The dependent variable was the plant growth, measured by centimeters. The control 

was a plant without any fertilizer. 
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(PS) PLANT SCIENCES 

8 PS 1112 

 

Dick, Krishna 

Swanson Middle School 

 

Plants and Soil Conductivity 

The objective of my experiment was to measure the effect of different plants on conductivity of 

the soil. We did this by measuring soil resistance with a multimeter (in MOhms). 

In the setup, we had ten each of three different types of plants as well as ten pots with soil 

without a plant. Since conductivity can be impacted by pH and moisture, we ensured that there 

was no difference in moisture or pH demonstrated with measurements from five different 

sections of each pot. We found that all pots with plants had higher soil resistance than soil 

without a plant. However, while Bucephalandra Gurindam Sekadau and Coffea Canephora were 

not significantly different from each other, Peperomia had substantially higher resistance than 

the other two plants tested.   

We used the results to assess the viability of using technology to draw energy from the soil 

created by naturally occurring soil bacteria eating excess glucose produced as waste by 

photosynthesis, and producing electrons. It is possible that the thicker roots of Peperomia 

caused the higher resistance, however further experimentation is required to confirm this.  
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(PS) PLANT SCIENCES 

8 PS 1113 

 

Garrett, Egypt 

George Washington Middle School 

 

I Wet My Plants 

The purpose of this experiment is to see how caffeine affects the growth of mung beans. This 

study is important because caffeine is known to have negative effects on an organism’s growth. 

My hypothesis was if the plant is given no caffeine then, the plant will grow the most out of all 

four of the plants I used in the experiment. My approach for investigating this problem was 

taking four pots, labeling them alphabetically, and putting 10 mung bean seeds in each. 

Afterwards, every other day I watered each pot with different amounts of caffeine (pure caffeine 

dissolving tablets) in the watering solutions, with the Plant labeled A receiving no caffeine and 

the Plant labeled D received the most caffeine. My independent variable is how much caffeine 

the plant received and the dependent variable is how much the plant grew. At the end of the 

experiment I measured in centimeters the height of the plants. Based off the data I obtained, I 

accepted my hypothesis. My studies contributed to my area of work by showing what 

substances can enhance or deteriorate plants in our environment. 
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(PS) PLANT SCIENCES 

8 PS 1114 

 

Lis, Joseph 

Kenmore Middle School 

 

How Does Water pH Affect Plant Growth? 

The purpose of my experiment was to test how water pH affects the growth of basil plants. I 

hypothesized that out of the four waters I had selected, the waters with a pH between 5.5 and 7 

would produce the tallest basil plants, and waters with pH above or below this should grow less. 

I decided to conduct this experiment because if plants can't respond well to high or low pH 

waters, then why should we drink them as humans? To conduct the experiment, I used a 

greenhouse and planters to grow the basil seeds. I then watered the basil with the same amount 

of water for each of the types of water. The 4 waters I chose were Voss water (pH of 4), Smart 

Water (pH of 5), tap water (pH of 8), and Diamond Creek Water (pH of 9). After watering the 

plants for 12 days, I was able to draw a conclusion. Basil plants that were watered with 

Diamond Creek Water (pH 9) grew the tallest, an average of 2.9 cm, while Voss water, Smart 

Water, and tap water averaged heights of 2.5 to 2.7 cm. I was able to conclude that my 

hypothesis was rejected, as Diamond Creek Water is outside the 5.5-7 pH ideal growth range. 

Overall, the growth curves were very similar, and there was no major difference between them. 
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(PS) PLANT SCIENCES 
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Weintritt, Berkley 

George Washington Middle School 

 

Acetaldehyde vs Dieffenbachia 

Plants with Cancer? At first this statement sounds obscure and completely out of the ordinary. 

However, for my science fair study, I decided to experiment the effects of acetaldehyde on 

Dieffenbachia plants to observe the similarities between this carcinogens effect on plants and 

humans. Plant and human cells, although very different, also have similarities. For example, the 

way that their mitosis cycles react to certain factors. I am interested in the compatibility between 

elements of biology, and with this project I hoped to show that both could have deadly reactions 

to deadly outside agents. I completed this experiment by exposing the Dieffenbachia plants to 

soils with different concentration levels of kombucha tea. The tea was my source of 

acetaldehyde, because it includes the largest amount of acetaldehyde that I was legally able to 

obtain. Each plant’s pot would have a set ratio of kombucha to water, that would slightly differ 

from the others. However, every plant would get the same total amount of liquid every day. After 

the 10 day experimentation period, my goal was to show that higher levels of exposure were 

more dangerous. In comparison, the more a person drinks, a higher risk exists for long term 

impact. My hypothesis was that the plant would show signs of developing tumors, death or 

decay. What I found was that my source of acetaldehyde included a chemical that already 

existed in the Dieffenbachia plants. Conversely, the results included skyrocket growth and an 

immense decrease in dead leaves. 
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LaPointe, Zachary; Clark, Syre 

Gunston Middle School 

 

The effect of different type of environment and plant on the height of the 

plant 

This experiment was chosen because it was a topic they were interested in and it was 

something that people would find interesting.  .In this experiment there are different types of 

environments tested on 4 different plants.  The length of this experiment was around 2 months.  

For the different types of environments it was a recyclable greenhouse and uncontrolled 

environment.  What made this interesting is they used recyclable water bottles and coat 

hangers, plastic covering, clear silicon the entire thing was recyclable.  What made this 

experiment remarkable was the fact that the greenhouse was completely recyclable so you can 

grow plants using only plastic and silicon.  The plants that were used was Lettuce, radish, 

spinach . It would be great to see how this experiment will do against other people's 

experiments. 
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Zarraf, Fatima; Brook, Mena 

Gunston Middle School 

 

The Effect of the Amount of Salinity on Plant Growth 

Freshwater is used to water plants, but what if saltwater was used to water plants? This project 

was chosen because the researchers wanted to know if saltwater would have better results, 

than plants that were watered with freshwater. The hypothesis for this project was if 12g of salt 

and 100 mL of water were stirred together and added to the plant, then the plant will not grow 

because the amount of salt added will stress the plant’s ability to grow. The hypothesis was 

supported because none of the plants that were watered with saltwater grew. The way the 

experiment was conducted was by putting 5 radish seeds in each of the red cups which were 

filled with 2 cups of soil. Cup one was the control so that certain cup was the only one that was 

watered with freshwater. The rest of the cups were watered with saltwater, but each cup had a 

certain amount of salinity. Cup two had 3 grams of salt, cup three had 6 grams of salt, cup four 

had 9 grams of salt and cup five had 12 grams of salt. Every cup also had 100 mL of water 

added. Plants that were watered with saltwater did not grow,  3 plants did however grow and 

they were watered with freshwater. One plant grew 2 cm, and the other two grew 1 cm. The 

experiment did not turn out as expected, but we did figure out that if plants were watered with 

saltwater they wouldn't grow. 
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(PS) PLANT SCIENCES 
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Hill, Anna 

T.C. Williams High School 

 

The Effect of Rising CO2 Levels on Radish Plants 

The purpose of this project is to determine whether or not different carbon dioxide levels affect 

the size, carbon, and nitrogen levels of radish plants. Furthermore, the goal is to explore the 

theory that climate change and rising atmospheric carbon dioxide levels are affecting crops. The 

expected outcome of this experiment is that plants exposed to 400 ppm of CO2, compared to 

plants grown in 300 ppm, will have a larger size and amount of carbon, but will have less 

nitrogen than the 300 ppm plants. The testing of this project was carried out in controlled 

chambers where CO2, light, and temperature levels were monitored. The overall findings show 

that the 400 ppm plants were greater in size, but the differences between the 300 ppm and 400 

ppm in carbon and nitrogen content were not significant. 
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(PS) PLANT SCIENCES 

9 PS 1119 

 

Tarter, Matthew 

George Mason High School 

 

Mars: The Green Planet? 

As earth’s population grows greater and greater over time, eventually humanity will look towards 

other planets for colonization. Mars seems to be earth’s best option, due to its close proximity. 

For another planet to successfully harbour a human population though, it would first need to be 

able to harbour certain human necessities. Perhaps the most important of these necessities 

would be food. This experiment was designed in order to test humanity’s ability to grow crops on 

mars, and the steps necessary to complete this achievement. In order to test this, grass seed 

was grown in pots with varying soil types. Using a mars simulant soil mixed with traditional soil, 

soil with various concentrations of organic matter was created. The effect of the concentration of 

this organic matter present in the soil was then tested to reveal the effect of the red planet’s 

sand-like soil on earth's nutrient loving crops, showing the ability for crops to be grown on mars. 
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Yokitis, Grace 

T.C. Williams High School 

 

Plant Power 

Fertilizing plants can contribute to better crop yields, which in turn help to alleviate global 

hunger. This project explored whether organic or chemical fertilizer yielded the most growth in 

broccoli plants. To evaluate this, broccoli plants were grown, fertilized with either organic or 

chemical fertilizer and measured for growth after a period of two months. In the end, it was 

concluded that chemical and organic fertilizers spurred the plants to grow at the same rate. 

Although the hypothesis was proven wrong in that chemical fertilizer would result in higher 

growth, the project was still successful. The results demonstrated that with regard to broccoli 

plants, the choice of fertilizer makes little difference on their growth. 
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Dillner, Alena; Sassin, Danielle 

Wakefield High School 

 

The Effect of Various Types of Plants over Plant Growth using Aquaponics 

The purpose of this experiment was to determine whether the growth of plants using 

aquaponics would be effective. The scientists hope to share this information with others in order 

to help third world countries that do not have fertile soil with agriculture. The hypothesis of the 

experiment was if the radish seeds are used, then the plants will grow tallest within the 35 days. 

In order to fulfill the necessities of an aquaponics environment, a fish tank was filled with water 

and 11 fish were placed inside in order to fertilize the plants. A piece of styrofoam was cut to fit 

on top of the fish tank, and dime-sized holes were ut in the styrofoam. Small pieces of paper 

towel were placed inside of the holes and the seeds were placed in the paper towel dugouts. 

The same procedure was done for the control except for the fish. The results supported the 

hypothesis to a certain degree. The radish plants in the control grew slightly taller than those in 

the aquaponics environment. The pak choi and the spinach plants, however demonstrated a 

significant difference in height from the control though. This experiment showed that aquaponics 

can be very beneficial. 
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Glover, Angela 

Yorktown High School 

 

An Investigation of the Effectiveness of Different Types of Growing 

Mediums on Cat Grass in Hydroponic Systems 

Hydroponic systems are a way to grow plants without soil; basically a mechanical system where 

the roots are exposed to nutrient solution. Most kinds of hydroponic systems need a growing 

medium to assist this. Between coco coir and expanded clay pellets, it is my goal to find out 

which one is more effective. My hypothesis was that clay pellets would be better because they 

were cleaner than coco coir. Knowing the type of growing medium that is most effective to use 

would aid hydroponic gardeners by adding to the knowledge on the subject. For this experiment, 

I constructed a hydroponic system with pvc pipes, some duct tape, and totes. I first planted the 

cat grass in dirt. When they sprouted, they were taken out and transplanted into the system for 

coco coir or the system for clay pellets. They were watered once a day by hand pump, as 

somebody held the system over the tote and I pumped water through the pipes. I had to mix 

nutrients into the water, and I also had to check and alter the pH to make sure it was the same 

in both systems. Every day, after watering, I measured the height of the tallest stalk of grass. 

The results are conclusive; with a P value of a decimal with an exponent of -15 to prove it, the 

coco coir is more effective than clay pellets. This disproves my hypothesis, mostly because the 

coco coir retains water extraordinarily well compared to the clay pellets. 
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10 PS 1123 

 

Howder, Nathaniel 

Washington-Lee High School 

 

The Effect of Laundry Greywater on the Germination of Grass Seeds 

The purpose of this experiment was to test the effect of greywater on Tall Fescue (Festuca 

arundinacea) grass seed germination. The hypothesis was that water that was a 50% mix of tap 

water and greywater would produce the highest percent germination. Three groups of 25 seeds 

were tested, each with a different type of water. Group 1 was tap water, Group 2 was a 50/50 

mix of tap and greywater, and Group 3 was watered with only greywater. Greywater was 

obtained by a drain in a laundry machine following a load of laundry. The 25 seeds were put in 

bags of 5, on a moist paper towel soaked with the correct type of water. They were then closed 

inside a cardboard box, and the number germinated was counted each day. At the end of 10 

days, their roots were also measured. 

The results found there to be no group with germination significantly higher or lower than the 

others. As such, the null hypothesis could not be rejected. This was also found with the 

measurements of final root length. In conclusion, the greywater percent did not seem to affect 

Tall Fescue germination. This is potentially important, as it could mean that grass lawns, and 

potentially crops such as wheat could be watered with grey water without harming them, 

allowing for the reuse of greywater. This is important, as there is a shortage of clean water 

worldwide, and this is one way to reuse dirty water. 
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Patil, Bodhi 

Wakefield High School 

 

The Effect of Essential Oils on Water's Alkalinity 

Essential oils, the finest & highest quality oils on the planet have a huge significance in my life. I 

have been fascinated by their unique ability to heal & cure all types of sickness & disease. 

“Essential Oils are steamed & distilled from leaves, flowers, roots & bark. They have strong 

powerful odors and are not greasy. They are lighter than water, they float & evaporate easily. 

Essential oils are complex mosaics of hundreds of aromatic molecules.” (Gary Young, 246). 

Because pH is a measure of the hydrogen ion concentration in an aqueous solution (water). 

Essential oils will sit on top of the alkaline water. There will be no effect on the water’s alkalinity. 

However, despite this I hypothesize that clove oil will have the greatest effect on water’s ph 

because during my initial research it was discovered that the chemical properties of clove were 

extremely anti-bacterial, along with other key properties. 

Control; Regular alkaline water: pH. Independent Variable; Type of Oil. Dependant Variable; pH 

& Total Alkalinity of mixture. Some materials include; Essential Oils, Alkaline Water, pH test 

Strips, Water holders. The procedure consists as follows; Alkaline water is evenly distributed 

among water holders. 3 drops of essential oils from each of the 6 oils are dropped into each of 

the water holders. Stir mixture rapidly for 3 seconds, to distribute oils across water. Alkalinity is 

measured 30 seconds after oils are dropped into water holders. Furthermore I am passionate 

about continuing to investigate essential oils healing properties 
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Effect of Probiotics on Plant Growth 

My project is the effect of modern over-the counter probiotics on the growth of seeds.  I tried to 

see if the Lactobacillus study, which applied to tomatoes could help other plants for third world 

countries with scarce resources.  I conducted an experiment with 16 of the same plants.  4 

plants had the same amount of probiotics with 3 different amounts spread throughout each 

group.  I concluded that there was an increase within plants that had more probiotics. 
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Photosynthesis rate in different pigments 

Plants have the ability to capture light energy and transform it to produce oxygen and sugar 

through a process called photosynthesis. In photosynthesis, light energy is converted into 

chemical energy by photosynthetic organisms, which contain light-absorbing molecules known 

as pigments. Those pigments only absorb certain specific wavelength of visible light, while 

reflecting others. In most of the the plants, chlorophyll molecules are the main photosynthetic 

pigments. They efficiently absorb blue (400-500nm) and red (600-700nm)  wavelength. 

However, some plants contain anthocyanin molecules in their leaves which make them appear 

purple or red. Anthocyanin is an expert at absorbing green light (500-550 nm), but less skilled at 

absorbing other light. Moreover, anthocyanin molecules are believed to reduce the risks of 

photo-oxidative damage to leaf cells. In this research, green Perilla frutescens and purple Perilla 

frutescens will be used in order to compare their oxygen production under different light intensity 

and UV-light. Thus, we will be able to know the evolutionary advantages of different types of 

pigments in plants and to know the suitable light conditions that can apply to plant tissue 

culturing labs. We also be able to maximize the production of oxygen in plants to fight back 

global warming and other environmental issues. This research is also essential for several 

systems such as aquaponics or plant-microbial fuel cells. 
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Gravitropism in Snow Pea Plants 

Plants have an inherent response to gravity that keeps them growing upward called 

gravitropism. When rotated away from vertical, they should always turn back to grow directly 

away from the gravitational vector; therefore, the angle created in the plant should always be 

equal to the angle at which it was rotated. This research experiment sought to determine the 

effect of plant rotation upon the angle and final height of the Pisum sativum var. saccharatum, or 

Snow Pea, plants. To aid in this determination, two modifications to the physical environment 

were made. The first modification was a plant stand, which held a total of ten plants at five 

different angles, and the second was a light box, constructed to ensure that there would be an 

equal intensity of light coming from all directions.  

The resultant findings show that the P. s. var. saccharatum plants did not grow straight upward 

against the gravitational vector. In fact, the amount the angle deviated from vertical increased as 

the angle of rotation increased. Additionally, plant rotation has no effect on the final height of the 

plants. These outcomes are most likely the result of either resistance to gravitropic change 

inherent in the plant tissue itself or a tipping point mechanism in the stems, where the auxin 

gradient becomes symmetric before the plant is at vertical. 

 


