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Projects for the 2010 Loudoun County Regional Science & Engineering Fair 
 
Last Name, First Name Project No. Project Title 

Adler, Daniel 
 

301L12 The Effects of Ultraviolet Radiation on Bacteria Remaining After Washing Hands with 
Isopropyl Alcohol Vs. Generic Hand Soap and Evaluation of Antibiotic Resistance

Agrawal, Sugandha 1701B10 The Effect of Allelochemicals Released by Sunflower on the Growth of Sweet Basil 

Aiken, Nicholas 
 

1001H10 How Does the Position of a Winglet on the Tip of an Aircraft Wing Affect the Reduction 
of Wingtip Vortices?

Alexander, Anita 1101B12 Waste Products as Growth Media for the Accumulation of PHAs 

Alkhairo, Hasan 1201C10 The Affect of Native trees vs Non Native Trees on Macro-Invertebrate Communities 

Anderson, Christopher 101C10 The Effects of Varying Temperatures on Cricket Activity 

Armstrong, Mary 
 

201D12 The Effect of United States Mining Lease Money on Native American Health, 
Education, and Socioeconomic Status

Arnold, Hannah 1101B12 Waste Products as Growth Media for the Accumulation of PHAs 

Arnold, Juliette 1601B10 The Effect of a 200mW Laser Through Colored Gels on Rise in Temperature 

Arrington, Jessica 501L10 The Effect of Mordants on Dye Fastness 

Avdellas, William 302H09 How Does Freezing Vegetables Affect Vitamin C Content? 

Avery, Emily 202L10 Auditory vs. Visual Learning Styles 

Bailey, Jacqueline 1202P10 Good-Buy Paper 

Banda, Sowmya 
 

502F12 Determining an Appropriate Chitosan Derivative as a Potential Biomedical Metal Ion 
Chelator

Barker, Cailey 203V10 Common Sense 

Bayles, Rachel 1401W10 The Effect of Playing Sports on Reflexes 

Beamish, Ashley 303S10 The Effect of Different Cooking Methods on the Amount of Vitamin C in Kale 

Brooks, Khalil 1501V10 Are our Schools Clean Enough to Keep our Students Safe and Healthy? 

Bucci, Ciara 1602L10 What Factors Affect Red-Eye 

Buennemeyer, Devin 1002L10 Going Green at Home 

Burkett, Sara 102S10 Sugar Preference of Aedes albopictus (Asian Tiger Mosquito) 

Carrico, Peter 1003S10 The Effect of a Wing’s Shape on How Much Lift It Produces 

Chea, Leesun 1402V09 A Minty Shield for Teeth 

Cheney, Corinne 204W12 The Effect of Age and Gender on Visual Short-Term Memory in Elementary-Aged 
Children

Cho, Anna 1102C09 Snap It: the Use of Near Infrared Photography to Detect Plant Damage 

Codde, John 1603C10 The Effects of Camber on Wing Effectiveness 

Cook, Caitlin 701L10 The Effects of Salinity on Sonar Transmission 

Corso, Andrew 
 

801H09 The Relationship between Monofilament, Fluorocarbon, and Braided Fishing Lines 
and Their Individual Deterioration Due to Exposure to UV-B 

Crooks, Aurora 1403C10 The Effect of Hair Dye on Hair Strength 

Crosser, Kara 401D12 Anti-Interleukin-12 as a Treatment for Nerve Paralysis 

Cummings, Rebekah 1004C10 How Can the Fuel Efficiency Of Trucks Economically be Improved? 

Daczkowski, Victoria 1203P09 Gravity’s Affect On Flowering Plants 

Daitzman, Robert 1502D12 Investigating the Antimicrobial Properties of the Flatulence and Hemolymph of 
Drosophila melanogaster 
 

Daly, Eric 1604F10 The Effect of Temperature on Electromagnetic Strength (Gauss) 



Projects for the 2010 Loudoun County Regional Science & Engineering Fair 
 
Daly, Jacklyn 
 

1503F12 The Relationship Between Sulfur-Based Roots and Eugenol Based Spices and Their 
Effectiveness on Inhibiting the Growth of Escherichia coli (E. coli).

Dann, Emily 1702H10 The Effects of Hydroponics on Soybean Plant Growth 

Dawson, Lucy 
 

702L12 Mathematical Relationships on Mars and Earth: Comparing Volcanoes’ Caldera Size 
and Lava Viscosity

Dayal, Manik 1301B09 Using Statistical Average in collective Wisdom To Solve Complex Problems 

Dewar, Thomas 
 

1404D12 N-acetyl-l-tryptophanamide Blocking P2X7 Receptors to Cure Paralysis in Spinal Cord 
Injuries

Diniega, Rachael 1302P12 Mathematically Modeling C. elegans’ Locomotion 

Divi, Pranathi 304S09 The Effect of Riboflavin on the Neutralization of Free Radicals in Yeast Cells 

Donehoo, Mark 1703C09 The Effect of Plant Orientation of Radishes (Raphanus sativus var. longipinnatus) on 
Stem Length Change and Root Growth

Dufour, Sara 
 

601D12 The Use of Global Information Systems (GIS) and Kernel Density Calculations to 
Project the Spread of H1N1 Influenza

Dutterer, Victoria 1204L10 The Effects of Urbanization on Water Purity 

Dyce, Vanessa 205W10 The Effect of Different Types of Fruit on the Attraction of Fruit Flies 

Engel, Casey 305F09 How Do Whole Grains Affect Carbohydrate, Protein, and Lipid Levels Compared To 
Refined Grains?

Esoda, Kevin 602L12 Cryptanalysis of a Chaos Based Encryption Scheme 

Fadeley, Megan 1205C10 Cleaners and Their Ability To Remove Stains 

Faliskie, David 
 

802C10 The Effect of Temperature/ Climate with Elmer’s® and Gorilla® Glue on the Strength 
of a Joint

Fass, Radoubice 1303B10 The Relationship Between Eye color and governmental Position 

Faulkner, Ryan 1405W12 How does the color of an object affect retina fatigue and after-image duration? 

Fisher, Michaela 206I09 How do Visuals, Repetition, Mnemonics, and Note-taking Improve Memory? 

Frattali, August 1704W12 Comparing Earth Based Seeds to Space Based Seeds 

Frazer, Anna 1605H10 The Effect of Color of Light on Picture Resolution 

Geyer, Emily 503P09 Boiled Broccoli vs. Steamed Broccoli 

Gil, Daniel 1504P09 Spoiling Rate of Bread 

Gilmore, Mitchell 1705F10 Effects of Biochar on Raphanus raphanustrum Growth and Development 

Gomez, Elizabeth 703W10 The Relationship of Soil’s PH Levels from Different Depths in the A-Horizon 

Goodwin, Cori 901H10 The Effect of Different Knitting Stitches on the Weight They Hold 

Gore, Caitlin 1005L10 Different Blade Degrees to Increase Energy 

Greiner, Mary 1206F10 The Effect of Particulate Matter on Diurnal Temperature Range 

Griffin, Julie 207P10 The Effect Music Has On Memory and Comprehension 

Guidry, Joanne 
 

1502D12 Investigating the Antimicrobial Properties of the Flatulence and Hemolymph of 
Drosophila melanogaster

Gulla, Lindsey 
 

1706D12 Analysis of Photosynthetic Rate in Spinacea oleracea via Addition of Phenazine-
producing Bacteria to Soil

Gutierrez, Claudia 
 

502F12 Determining an Appropriate Chitosan Derivative as a Potential Biomedical Metal Ion 
Chelator

Gutierrez, Monika 704H10 Affect of Magnetism on Sugar Crystal Growth 

Gwartney, Hayley 
 

1406L10 Comparison of transfection methods and levels of GFP 

Ha, Ye 
 

1606B09 The Effect of Electromagnetic Wave (EMF) Shielding Materials and the Amount of 
Exposure It Shields.
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Hale, Merritt 504L10 Efficacy of Wood Sealers 

Halterman, Courtney 
 

1707L10 The Effect of Colored Tinted glass affecting the growth of Cyanobacteria in Aquatic 
Environments

Hamade, Brianna 306S10 The Relationship Between Types of Orange Juice and Amount of Vitamin C 

Hanzel, Carlyn 1607P10 Which Fastpitch Softball Bat has the Best Sweet Spot? 

Herter, Paige 803C10 How Ski Wax Affects the Speed of Skis 

Hicks, Natalie 208H10 The Effect of the Full Moon on the Number of Offences in Secondary Schools 

Higginson, Aubrey 1103S12 Quantifying the Economic and Ecologic Benefits of Tree Cover 

Himmelberger, Kylie 505V10 Are Permanent Markers Really Permanent? 

Hood, Kaitlyn 209P10 The Relationship Between Scent and Memory and if Age Affects it 

Horin, Jonathan 902S09 A Faraday Generator that Harnesses the Energy from Walking 

Hornyak, Keira 
 

1207I09 How Does Runoff Affect the Nitrate and Phosphate Levels in Stream Water as it Flows 
from Origin to Destination

Huffman, William 1608L12 Frequency and Energy of Dark Matter Annihilations 

Iqbal, Raya 
 

1104F09 The Effect of Ferric Hydroxide Filtration on the Removal of Sodium Arsenate in 
Drinking Water

Iszard, Anna 1006V10 Are we cold yet? 

Itkin, Brianna 1208S09 The Effect of Peanut Shells on the Removal of Copper Pollution from Water 

Jacobs, Taylor 
 

903C10 The Effects of Blade design on The Electrical Output of a Vertical Axis Wind Turbine 

Karim, Mardeen 210P10 Simple Or Too Confusing? 

Kassiri, Borna 1708H10 The Effect of Earthworms on Plant Growth 

Keenan, Robert 1505V10 Mold, to Spore or Not to Spore 

Kefela, Timnit 
 

1709H12 The Sustainability Of Genetically Modified (Bt Gene) Maize in Comparison to Organic 
Maize in Varying Climatic Environments

Kenepp, Lindsay 506V10 The Effect of Temperature on the Formation of Rust on Metals 

Kennedy, Eavan 211L10 Ska and Blood Pressure 

Kim, Dongwook 1209P09 Electronic Pollution 

Kochubeevsky, Michael 
 

1210W09 Energy Consumption and Environmental Impact of the Usage of Hand Dryers VS 
Paper Towels

Koczorowski, Wiktor 904B10 Water Balanced Wheels 

Kopparam, Lakshmi 
 

905W09 The Effect of the Configuration of the Motor on the Amount of Electricity Produced 
Using Wind Energy

Koranteng, Philip 
 

1105D12 Hydroxylmethylfurfural (HMF) Production from Sawdust as a Platform Chemical in 
Biodegrable Plastic Creation

Kovalenko, Andrew 1007B10 Effect of Windmill Blade on the Amount of Energy Produced 

Kraft, Eric 1506P10 Reducing Bacteria on Sports Equipment – Reducing Possibility of MRSA 

Krumpe, Molly 1407L11 The Effect of an Electromagnetic Machine versus Antibiotics on Escherichia coli 

Kuhn, Gretchen 1609W10 The Effect of the Type of Light on the Amount of Current Produced by a Solar Cell 

Latka, Seth 
 

1211C09 How do Lumbricus terrestris and Eisenia foetida Affect the Growing Quality of 
Compost?

Lazatin, Anna 507V10 Tensile Strength with Mousse 

Le, Bao-Nghi 
 

1408F10 How does the constancy of applied Penicillin discs affect Bacillus Cereus 
var.mycoides’ growth of inhibition?

Lepp, Nicholas 
 

1212B10 The Amount of Dissolved Nitrates in Different Spots of Water and Interstitial Water in a 
pond
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Leuck, Lauren 1710I09 The Effect of Different Combinations of Compost on the Growth of Plants 

Levesque, Paul 508C10 Performance of Compact Fluorescent Lights over Temperature 

Lewis, Timothy 1507F10 How Does Escherichia coli React to Different Natural and Manmade Antibiotics 

Lewkovich, Kristen 1106H09 The Effect of Lime on Decomposing Grass Clippings 

Longosky, Justin 906L10 The Efficient Propeller Design 

Lucus, Paige 
 

509H10 The Effect of Polyvinylpyrrolidone and Vinyl Acetate (PVP/VA) on Hair that is 
Humidified

Luehr, Luke 907B10 The Affect of an Insulator’s Density on its Ability to Absorb High-Frequency Sound 

Majdi, Arash 
 

510P12 Effect of Electromagnetic Fields on the Luminosity of Luminol Solution with the 
Presence of Potassium Ferricyanide Solution

Martin, Thomas 
 

1008F09 The Relationship between Dirty Vegetable Oil and Clean Vegetable Oil on How 
Quickly the Fuel Burns

Maza, Lloyd 
 

1409F10 The Effects of Varying Levels of Ultrasound on the Viability of Escherichia Coli K12 
against Streptomycin

McDaniel, Kelly 
 

804S09 A Comparison Between High Density Foam Padding, Silicon Gel Padding, and 
McDavid HexPad on the Reduction of Force

McGlone, Emily 402D12 Dependence of the Optomotor Response to Wavelength in Culex sp 

Memon, Rmaah 307W09 The Effect of Different Ionic Compounds of Micronutrients on Seed Germination 

Miller, Christopher 805I09 "Going Green": How Green Roofs Affect a Building's Temperature? 

Mistry, Shivangi 1213B09 The Relationship Between Liquid Pollution and Topsoil 

Mitchell, Trever 511H10 The Relationship between the Time of Harvesting Cabernet Franc Red Wine Grapes 
and the Quality of the Wine

Moezzi, Sunauz 
 

103S09 The Effect of Aspirin on the Growth of Rabdotus alternatus and Its Correlation to 
Salicylic Acid Production in Plants

Murphy, Devhan 
 

1711S10 The Effect of Plant Growth Regulator on Reversion of Thermoinhibition and Seed 
Germination

Murphy, Mary 908B10 The Effect of Household Appliances on Wireless Internet Connection 

Namana, Damini 
 

1508F09 The Relationship between Allium Roots and Their Inhibition on Escherichia coli 
Growth As Measured In Zone Of Inhibition (mm) 

Nandigam, Ramya 
 

1509S09 The Effect of Grape Seed Extract on UV light exposed Saccharomyces cerevisiae 
Cells

Nations, Spencer 
 

705D12 The Use of Global Information Systems (GIS) to Determine Possible Areas of 
Archaeological Significance

O`Toole, Kate 1107S10 The Effect of Aeration on the Amount of Nitrogen in Compost Piles 

Okpaleke, Danika 
 

308W10 The Effect of Different Temperatures on the Activity of the Enzyme Bromelain Found 
in Pineapple Fruit

Oliva, Megan 212P09 Eye Dominance Relationship to Gender 

Page, Steven 1009W12 The Effect of the Aspects of a Windbelt on Its Energy Output 

Palmer, Katie 1712P10 The Effects of Various Substances in Cut Flowers Water. 

Pan, Judy 
 

603B09 The Effect of Archive File Type on the Amount of File Compression and Compression 
Time on Various Types of Files

Pantleay, Jasmeen 1610V10 Relation of Pitch with Loudness 

Pappano, Jessica 213D12 An Analysis of Values Perception in Artwork of Rural and Urban Adolescents 

Pappano, Madison 1510V09 Washed Up 

Pascal, Bronwyn 1410P12 Investigating the Effect of Common Herbs on Adipose Tissue 

Petruzzo, Alexandra 104C10 Which Bird Seed Attracts Which Birds? 

Pfohl, James 
 

1010L12 The Morphing Wing: A Prototype Wing Utilizing the Shape Memory Properties of 
Nickel Titanium Alloys to Morph the control Surfaces, Allowing for More Efficient Flight
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Portillo, Erik 1511V10 How Do I Store It? 

Pothen, Mary 
 

309W11 In Search of a Predictive Virulence Marker:  Examining Phylogenetic Long-term 
Trends and Characteristics in the Evolution of the Hemmaglutinin Surface Proteins in 
Human Influenza Type A

Poudel, Agrima 1214F09 The Effect of Pesticides on Gryllus assimilis Death Rate 

Quante, Heather 706L12 Modeling Populations of Organisms on Titan 

Ramsey, Amanda 
 

1215F09 How Does the Difference in the City and the Country Affect the Levels of pH, Nitrogen, 
Potassium, and Phosphorus in the Soil of the South River in Waynesboro, VA?

Reid, Alexandra 1304L10 Home vs. Away Game Advantage 

Reyes, Glelia 1512H10 The Effect of Toothbrush Bristle Arrangements on Bacterial Growth 

Reynolds, Dayna 1713I09 Do Different Poles of a Magnet Affect the Growth of Raphanus Sativus 

Ricciardi, Michele 
 

1513F10 What is the Effect of Different Sanitation Methods of Cotton Swabs on E. coli 
Population Growth

Rios, Gabriela 1611V09 The Effect of Different Fabrics on Static Electricity 

Rizzo, Alexa 105D12 Analysis of Otolith Composition to Determine Fish Migratory Routes 

Rombach, Shelby 1714C10 Effects of Annual Rainfall on Annual Tree Ring Growth 

Rothacker, Eric 
 

1011W09 The Relationship Between the Airfoil Design of a Small Windturbine Blade and the 
Electrical Output as Measured in Volts

Rowane, Aaron 1411P12 Using GIS to Show the Most Common Places for Disease Spread in Washington D.C 

Saikumar, Adithya 1012W09 Nano-Tech Powering the Green Movement 

Saini, Mansukh 1612F10 The Relationship between the Design Of Fins and the Altitude of the Rocket 

Sami, Kayla 214W09 Memorization Techniques: Music vs. Non-Music 

Sanchez Concha, Lyon`S 1216V10 Which Root Grasps Soil Best? 

Sarathy, Danyas 
 

1305F09 Comparative Metabolomics:  Construction and Analysis of Eukaryotic and Prokaryotic 
Metabolomes

Saunders, Alicia 1514P10 Comparing and Contrasting Tap, Bottled, and Home Filtered Water 

Schmid, Jennifer 1217P10 The Effect Location Has on the Water Quality of Streams 

Schmid, Sarah 1613F10 The Effect of the Length of the Rocket Body Tube on its Apogee 

Schott, Elisabeth 106C10 The Effect of Visual and Olfactory Stimuli on Memory in Acheta domesticus 

Selick-Bottos, Austin 1306W12 Mathematically Modeling the Spread of Influenza and the Effect of Vaccination 

Sharma, Shashwat 1614B10 The Effect of Core Material on Electromagnet Strength 

Sharp, Nicholas 
 

512D12 Investigating the Growth and Nucleation Process of C[60] Fullerene Nanowhiskers via 
Formation Structures

Shastry, Nairuti 1715B09 The Effect of Different Types of Deicers on Phaseolus vulgaris 

Shibla, Devyn 310B10 The Effects of Chlorine on the Germination of Grass 

Singh, Mohini 1218P09 Helping Hair 

Stallings, Sean 
 

1515D12 The Employment of Quorum Sensing in Bacteria in Surviving Hostile Antibacterial 
Environments

Stone, Monica 403C12 Could a Sea Urchin Save Your Life? 

Strei, Hannah 1219S10 The Effect of the Amount of Acid Precipitation on the Size and Mass of Lichen 

Stulga, Steven 1220I09 The Affect of Phosphate and Nitrate Levels on Stream Health and Quality 

Swanson, Amanda 
 

1307B09 Proving that the Area of an Equilateral Triangle is Equal to the Areas of the Triangles 
that Follow It in a Spidron Arm

Tacci, Rachel 107D12 The Effects of Nicotine Concentration in Nicotiana Species on Pollinator Behavior 
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Talbot, Austin 
 

1308C11 Using the Grade of Membership Model for Exploratory Data Analysis on the Youth 
Risk Behavior Surveillance System Data Set

Taylor, Capwell 909L10 The Human Generator 

Thurston, Jonathan 1516V10 The Amount of Bacteria Located Around the School 

Tillman, Trent 1108H12 Where to Start Micro-Hydro Electric Projects in the Philippines? 

Titus, Katelyn 513H10 The Effect of Polydimethylsiloxane on the Tensile Strength of Hair 

Tobias, Brittany 
 

1716C12 Can Algal Allelopathy against Red Tide Algae be Effective across Multiple Algal 
Species?

Tracy, Meaghan 1221S10 A Lighter Roof Can Mean A Lighter Energy Bill 

Tran, Christine 
 

1517S09 How Long Does it Take for UV-C Light to Kill Approximately 100% of S. Epidermidis 
Cells

Trein, Barbara 1222P10 Using Biodegradable Materials to create Useful and Practical Packaging 

Trump, Jacob 
 

1717L10 The effects of aeroponics and hydroponics on the amount of fruit produced by a cherry 
tomato plant

Tucker, Matthew 
 

1013D12 The Implementation of Organismal Morphology Patterns in Creating More Efficient 
Solar Cells

Turner, Cameron 1718V10 Flower Power 

Ubilla, Gabriella 1223D12 Acidity’s Effect on Sonar Speed in Aquatic Environments 

Varma, Nina 
 

1518S09 The Effect of Anti-Oxidizing Agent Catechin Hydrate in Protecing Saccharomyces 
cerevisiae Cells from Oxidative Damage caused by Hydrogen peroxide (oxidizing 
agent)

Velaga, Sravani 
 

108F09 The Effects of Ethanol on Planarian (Dugesioa Tigrina) Regeneration and 
Photoreceptor Response

Vigilar, Maria Veronica Clare 1412W12 Diet-Related Risks for Cancer 

Villar, Marcelo 1309D12 The Application of Benford’s Law to Natural Occurrences 

Voellinger, Tamara 215V10 Color Fun 

Von Erden, Jennifer 
 

1109D12 Phytoremediation of Selenium via Cynodon sp (Bermuda grass) and Lolium sp (Rye 
Grass)

Wallace, Colin 1615L12 A Linear Propelled Train Utilizing Solenoids and Linear Magnets for Propulsion 

Wang, Matthew 514B09 The Effect of Hydrogen Peroxide on the Burning of Ethanol 

Wassenberg, Alexandra 1616P12 Star Formation and Luminosity Relation in High-z Galaxies 

Watson, Evan 1014W10 Propeller Design vs. Efficiency of Generating Electricity 

Weight, Brandon 806W12 The Effect of Varying Colored Buildings on Heat Reflection 

White, Allison 216C10 The Effects of Age and Gender on Inattentional Blindness 

Whitsett, Katharina 
 

515C10 How Topcoat, Ingredients (Brand) and External Factors Affect Chipping in Nail Polish 

Whitwell, Joshua 1110B10 The Effect of Sunlight on Water Desilation 

Williams, Cheyenne 516V10 A Comparative Study on the Surface Tension of Various Liquids 

Williams, Tanner 1413V10 Effects of Different Footwear on Running Time. 

Woodford, Andrew 1617H10 Effect of Elevation of a Stadium on the Number of Homeruns Hit 

Xiao, Roy 1015D12 Harnessing Botanic Voltage to Illuminate LED Sources 

Yorde, Rebecca 1519D12 A Survey of Thermophilic Bacteria in Industrial Locations 

Zinovik, Alexandra 
 

404S10 The Detection of Antibodies of Brucella abortus in Bovine Milk Samples Using Brucella 
abortus Antigen
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Project No. Last Name, First Name Title

101C10 Anderson, Christopher The Effects of Varying Temperatures on Cricket Activity

102S10 Burkett, Sara Sugar Preference of Aedes albopictus (Asian Tiger 
Mosquito)

103S09 Moezzi, Sunauz The Effect of Aspirin on the Growth of Rabdotus alternatus 
and Its Correlation to Salicylic Acid Production in Plants

104C10 Petruzzo, Alexandra Which Bird Seed Attracts Which Birds?

105D12 Rizzo, Alexa Analysis of Otolith Composition to Determine Fish Migratory 
Routes

106C10 Schott, Elisabeth The Effect of Visual and Olfactory Stimuli on Memory in 
Acheta domesticus

107D12 Tacci, Rachel The Effects of Nicotine Concentration in Nicotiana Species 
on Pollinator Behavior

108F09 Velaga, Sravani The Effects of Ethanol on Planarian (Dugesioa Tigrina) 
Regeneration and Photoreceptor Response
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The Effects of Varying Temperatures on Cricket Activity

Christopher Anderson

Loudoun County High School (LCH)

Cricket breeding is an important part of the pet industry, as crickets serve as food for 
many reptilian pets. The investigation was about how differing temperatures affect 
cricket movement and activity. The results are advantageous to cricket breeders and 
cricket/pet owners who would benefit from knowing at what temperature to keep their 
crickets, to ensure that they are healthy and long living. Based on thorough background 
research, a hypothesis was formed: If a group of crickets’ activity is measured when 
subjected to varying temperatures for a certain amount of time, then the crickets’ activity 
levels will show a significant difference between the differing temperatures.  Data was 
collected through experimentation by observing groups of crickets on how far they 
moved in mm during a 60-second period, in 3 trials of 3 observation methods of 3 
groups of crickets held in separate sections of an empty and sealed aquarium. Each 
section had a different temperature, one low, one room temp, the final high. The 
observation methods included watching the crickets move freely, observing them while 
exposing them to bright light, and observing them after they had been stimulated. 
Received results showed that generally, cricket activity does rise when the temperature 
they are exposed to also increases. The results of the Anova: Single Factor statistical 
test used show that there was a significant difference in cricket activity level in differing 
temperatures. Therefore, the experimental results support the hypothesis of this 
investigation.

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

101C10
Animal Sciences

100
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Sugar Preference of Aedes albopictus (Asian Tiger Mosquito)

Sara Burkett

Stone Bridge High School (SBH)

Wild mosquitoes feed on both blood for egg development and sugar as fuel for flight.  
Much less is known about mosquitoes sugar feeding biology.  The purpose of this 
experiment was to determine whether or not starved mosquitoes had a feeding 
preference for a particular sugars / sweeteners when compared to a water control. 
Fructose, sucrose, aspartame and erythrol (independent variables) were evaluated with 
fructose and sucrose being commonly found in flower nectars.  The starved adult 
mosquitoes were placed into a testing arena where they could fly free and choose to 
feed on any of the sugar / sweetener solutions.  Tiger mosquitoes landing on each of 
the sweetener choices was recorded for a period of 10 minutes.  Results show that the 
feeding preferences for each of the sugars solutions was statistically significantly 
different (p < 0.0000002, ÿ = 0.05).  When put in order from most chosen to least 
chosen mosquitoes fed on fructose > sucrose > water > erythrtol > aspartame.  The 
number of mosquitoes feeding on fructose and sucrose was statistically higher than 
mosquitoes feeding on aspartame, erythrol and water (P < 0.002, ÿ = 0.05).   The 
results indicate that the Asian tiger mosquito preferred the sugars / sweeteners most 
likely to be found in nature (fructose and sucrose).  The results make sense, because 
the preferred solutions were those most likely to be found in nature in the tiger 
mosquito’s natural habitat where the mosquitoes presumably get needed nutrition and 
perhaps a competitive advantage.  To take this experiment further, additional tests 
could be run using a wider range of sugars likely to be found in nature and test the 
response of other mosquito species.   These results could be used to improve mosquito 
trapping or control measures.

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

102S10
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2010



The Effect of Aspirin on the Growth of Rabdotus alternatus and Its Correlation to Salicylic 
Acid Production in Plants

Sunauz Moezzi

Stone Bridge High School (SBH)

For decades, scientists worldwide  have been working to find a way to deter hardy crop 
pests that cost farmers everywhere millions of dollars in damages without harming the 
environment itself by using harsh chemical pesticides. Acetylsalicylic acid--a form of the 
natural plant defense chemical, salicylic acid--is found in generic aspirin tablets and a 
solution made using aspirin and water could be tested to gauge its effectiveness in 
deterring a common garden pest, the striped rabdotus snail (Rabdotus alternatus).
       For the purpose of this experiment, such a solution was sprayed daily onto the 
experimental group of 15 striped rabdotus snails to compare its effect on snail masses 
to those of the control group, which received pure water only. 
     After statistical analysis, the results indicated that the t value (1.082) was too little to 
be of any real significance, and the null hypothesis was supported while the original was 
refuted. However the final mean of the masses of the experimental group (1.62 g) was 
somewhat lower than the final mean mass of the control group (1.9 g). 
     In conclusion, this might indicate that the aspirin solution did have something of a 
negative effect on the snails, however enough evidence is not present to make a 
concrete assumption. Further research should be conducted to determine the true effect 
of an aspirin solution on snails. The species of snail, dosage/concentration of aspirin, 
and live plants could possibly be altered in continuations to better gauge the effect of 
aspirin on crop pests.

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

103S09
Animal Sciences

100

LCPS RSEF OFFICIAL ABSTRACT - 2010



Which Bird Seed Attracts Which Birds?

Alexandra Petruzzo

Loudoun County High School (LCH)

If various types of bird food is introduced to the common Northern Virginia backyard, 
then different species of birds will be attracted to those feeders. The birds could choose 
from sunflower seed, thistle, cracked corn, mixed seed, and safflower seed. The 
amount of birds that visit the feeders and the species were recorded. The following was 
also recorded: date, time of day, feeder number, number of birds, and species. Each 
tray is nailed to the top of the fence with a cup of food. The feeders were cleaned 
regularly and the amount of food left in the trays were recorded. All of the necessary 
information including the temperature and the weather that day was recorded. The 
sunflower seed was the most popular type of bird food, and the house finch visited the 
feeders the most. The goldfinch did not even visit some of the feeders. The results 
showed differences in the amount of bird food taken in by the different species of birds. 
The sunflower seed was the most taken in because it had the highest level of fat in the 
kernel. Since the experiment was conducted in the early wintertime, the birds were 
trying to find enough food to last the winter. The sunflower seed is the type of seed that 
would help with that. The house finch was also the most common bird that visited the 
feeders because there is a large population of house finches in Northern Virginia.
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Analysis of Otolith Composition to Determine Fish Migratory Routes

Alexa Rizzo

Dominion High School (DMH)

Fish otoliths (ear bones) are formed as fish grow through their lifetime. Chemicals 
present in the water in which the fish swim are incorporated into otolith layers as they 
develop. The purpose of this research was to determine whether or not there was a 
difference in otolith composition of rockfish, an anadromous migratory species found in 
the Chesapeake Bay. 
Otoliths from ten rockfish were dissolved in 6.0M hydrochloric acid for 24 hours and 
analyzed for chemical composition using a gas chromatograph. Results indicated that of 
the ten fish, a group of four fish had developed in the same geographic area of water, 
as did a group of two other rockfish. The remaining four had all developed in four 
different areas of water. Thus the hypothesis, that the composition of fish otoliths would 
not be indicative of fish migration, was refuted. 
The implications of these results are that the location of fish development and 
movement can be identified by otolith analysis. Therefore governmental regulations 
regarding fishing restrictions may need to be revised based upon the analysis of fish 
migration via otolith analysis. Otoliths may indicate fish presence in areas where they 
are not originally thought to be found. This research is valuable in establishing stability 
of the fishing industry by using this novel technique to track migration so that these 
animals are not overfished.
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The Effect of Visual and Olfactory Stimuli on Memory in Acheta domesticus

Elisabeth Schott

Loudoun County High School (LCH)

Visual and olfactory stimuli were used to test memory and speed of learning in house 
crickets (Acheta domesticus). The project compared both stimuli and also investigated 
the outcome when stimuli were combined. Four courses were constructed containing no 
stimuli, visual, olfactory and visual and olfactory combination stimuli. Each course was 
constructed of wood walls and one partition with wood screws and braces. Four groups 
of thirty house crickets each were used in designated courses. Amount of time to reach 
end of courses and whether house crickets initially chose correct route were recorded. 
Significant statistical differences were found between control group and all other groups 
and between combination group and all other groups in both time amounts and initial 
selections of correct routes. No significant statistical difference was found between 
visual and olfactory groups in both time amount and initial selections of correct routes. 
The control group performed most poorly and combination did the best. No statistical 
difference was found between visual and olfactory groups. The hypothesis was 
accepted since combination data showed the best outcome. Findings show that best 
learning form for house crickets when pertaining to memory should include combination 
of visual and olfactory stimuli. The experiment could be improved by making course 
walls out of material that house crickets cannot climb. Further experimentation could 
include the study of the effect of stimuli on memory in younger house crickets and also 
could include an investigation of stimuli on house cricket memory over an entire lifetime 
and how memory is maintained over a longer period of time.
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The Effects of Nicotine Concentration in Nicotiana Species on Pollinator Behavior

Rachel Tacci

Dominion High School (DMH)

Without pollinators, much of the genetic variation in plants seen today would not exist. 
Animals that pollinate plants transfer pollen from one plant to another 90% of the time. 
Plants have undergone many evolutionary changes in order to attract pollinators. The 
chemical nicotine in tobacco plants is attractive enough to pollinators that it will keep 
them coming back to the plant, even though the substance itself is potent enough to kill 
them.
 The purpose of this research was to determine whether the concentration of nicotine 
within tobacco plants would have an effect on the number of times a pollinator visited 
the plant. Three different species of Nicotiana were grown. Ladybugs were introduced to 
the plants and the number of times each ladybug touched a plant was recorded.
 Statistical analysis via a t-test was conducted and the null hypothesis, that there would 
be no difference in the amount of times a pollinator visited any plant of any nicotine 
concentration, was supported. However, in each instance the pollinators behaved 
differently in the presence of the different tobacco species. Though the plants were 
visited approximately the same number of times by ladybugs, they seemed to linger and 
explore the plants with the higher concentrations of nicotine. Further research would be 
conducted using different pollinators, such as moths, bees, and butterflies, and possibly 
at different stages in the Nicotiana life cycle. This research could provide valuable 
information about nicotine addiction – a growing concern worldwide.
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The Effects of Ethanol on Planarian (Dugesioa Tigrina) Regeneration and Photoreceptor 
Response

Sravani Velaga

Freedom High School (FHS)

Planarians are a type of flatworms, which can regenerate. This project tests the effects 
of ethanol on cell regeneration and photoreceptor response by using the planarian as a 
model.  In this project, the independent variable is the different ethanol concentrations 
(0.1%, 0.75% and 1.5%) on the cell regeneration, measured in mm, with and without 
light on photoreceptor response of planarian, compared to the control group (spring 
water). The photoreceptor response was measured by the time it takes the planarians to 
get excited, and time to settle down, when they are exposed to the 3 watt flashlight. 
Planaria, exposed to greater concentrations of ethanol (1.5%), exhibited a slower cell 
regeneration rate and higher abnormalities in photoreceptor development with a greater 
mean percent of change (0.168%) than planaria with 0.1% of ethanol (0.034%) and 
control (0.104%). The uncorrelated t test was used to test the null hypothesis at the 
0.05 level of significance: The mean percent of change of planaria with higher 
concentrations of ethanol was significantly different from the lower concentrations of 
ethanol. The experimental results supported the hypothesis of the plaranian treated with 
higher concentrations of ethanol had a slower cell regeneration rate and abnormalities 
in photoreceptor development when compared to the control group. The reason might 
be that ethanol suppresses the mitotic activity of the stem cells called neoblasts which 
are responsible for contributing to cell division at the site of injury. Further investigation 
is needed to learn details about how ethanol suppresses the mitotic activity of the 
neoblasts.
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The Effect of United States Mining Lease Money on Native American Health, Education, 
and Socioeconomic Status

Mary Armstrong

Dominion High School (DMH)

Native American tribes lease reservation lands containing minerals and oil to the federal 
government for extraction. In return, these tribes receive varying amounts of monetary 
compensation to spend as they see fit. Unfortunately, Native Americans to exhibit the 
highest rates of serious health issues as well as lack of education in the nation. They 
are also some of the poorest in the nation. The purpose of this research was to analyze 
the amount of money tribal nations received and how it was allocated towards the 
betterment of the tribe as a whole with regards to education and health. 
It was determined that many tribes participate in mineral leasing. The Hopi Tribe 
receives $14,000,000 annually from mineral leases. Of this, $730,000 is put into the 
reservation’s education department. The Ute Tribe receives $70,064.48 through mineral 
leases while the Navajo Nation receives $180 million in royalties from the oil 
companies, including $60 million to the Utah Navajo Trust Fund. The Hopi and Navajo 
Nation receive $9 million in annual coal royalties.  Monies received may go to the tribe 
as an entirety to be spent on social programs, to the individual that owns the tribal land 
upon which minerals are found or payments may be split among all tribe members. It 
was determined that mineral lease monies are spent per tribal council decisions and 
that perhaps the method by which monies are allocated to health and education should 
be reexamined to better the life of tribal members.
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Auditory vs. Visual Learning Styles

Emily Avery

Loudoun Valley High School (LVH)

The purpose of this experiment was to test whether the majority of people are visual or 
auditory learners.  The hypothesis stated that given information by both auditory and 
visual means, the majority of people will remember the visual information better.  This 
experiment was very practical because it took very little time and was organized and 
efficient.  The procedure consisted of making ten flashcards for the visual test and ten 
words for the auditory test.  Once the cards had been shown, the subject was to write 
down as many words/pictures as remembered and once all words had been spoken, the 
subject was to repeat as many words as remembered.  Once both scores were 
recorded, the higher number indicated which type of learner the subject was.  Although 
the overall hypothesis was supported, the t-stat value (1.694) was not significantly 
different from the t-critical value (1.661).  Therefore there was very little difference in the 
2 groups (auditory words remembered vs. visual words remembered).  However, the 
overall hypothesis was supported because 62 percent were visual learners, 22 percent 
were auditory learners, and 18 percent were “equal” learners. To improve this 
experiment, there could be a test to see if the subject is a kinesthetic learner and 
therefore could have been put under a more specific category. There also could have 
been multiple tests for determining whether the subject was a visual or auditory learner, 
giving a more accurate conclusion.
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Common Sense

Cailey Barker

Park View High School (PVH)

Does everyone have Common Sense and do activities affect the way the mind works? 
The purpose of this experiment is to analyze, test, and see if different activities affect 
how one thinks. The project contained an independent variable, the different activities, 
dependent variable, how different activities affect how one thinks, and the control group, 
the group doing nothing for a particular amount of time. The number tested for this 
experiment concluded to be fifty test subjects, ranging from ages 17 and younger to 18 
years and older. First the test subject signed in, read and signed the consent form. 
Then the test subject(s) take a five minute timed questionnaire containing various 
questions, five minutes pass, and the test subject(s) are split into a Non-Active (control 
group) and/or Active group to do a specific task for twenty minutes. After, twenty 
minutes the test subject(s) take another five minute questionnaire and once finished 
then they have completed the experiment. Importantly the project data showed that the 
activities did not affect the test scores. The statistical test was a t-test to compare both 
tests. The alternative hypothesis was if a person is active then there will be a negative 
impact on how fast they think. The mean showed that the experiment had neither a 
positive or negative improvement. The independent variable did impact the dependent 
variable because some kind of activity did (shown in results) make a difference in my 
test results. Little errors were shown. Further research could explore on human 
relationships with one another.
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The Effect of Age and Gender on Visual Short-Term Memory in Elementary-Aged 
Children

Corinne Cheney

Briar Woods High School (BWH)

The purpose of this experiment is to see how age and gender affect visual short-term 
memory within the elementary aged children. The independent variables are the age 
and gender of the subjects. The dependent variable is how the independent variables 
affect the visual short-term memory. This experiment used 90 subjects, 45 boys and 45 
girls. The boys and girls both were broken up into three subgroups: six to seven, eight 
to nine, and ten to eleven. A subject was required to look at a tray of twenty items for 
one minute. After that minute was up the subject was then asked to relay what they 
remembered from the tray, for one minute. The comparisons between the six/seven to 
the eight/nine and the six/seven to the ten/eleven groupings, with both boys and girls, 
was found to be all statistically significant, with nearly all <0.01 for the “P” value. These 
comparisons were made within the individual t-test, with this the mean of the individual 
t-tests are as follows: 9 for six/seven, 11 for eight/nine, and 12 for ten/eleven girls and 9 
for six/seven, 12 for eight/nine, and 11 for ten/eleven boys. As age increases so will the 
visual short-term memory in children; the ten/eleven girls will retain more. The 
alternative experiment was supported. The independent variable influenced the 
dependent variable. Further research could explore specifically whether eight or nine 
year olds retain more in their visual short-term memory.
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The Effect of Different Types of Fruit on the Attraction of Fruit Flies

Vanessa Dyce

Briar Woods High School (BWH)

The purpose of this experiment is to test which of the fruits; banana, peach, or orange, 
attracts the most fruit flies. This project could potentially help farmers who have fruit 
crops as they deal with the infestation of fruit flies every year. In this experiment, the 
independent variables are the three fruits; the banana, peach, and orange. The 
dependent variable is the attraction of fruit flies to each fruit. The control group is the 
meal that is already provided to the fruit flies. The procedure starts with placing fruit in 
enclosed containers, the fruit flies are given five minute intervals to gravitate to a fruit. 
Once the five minutes are done, the amount of fruit flies at each fruit are calculated. 
There are fifteen intervals in this lab. The average amount of flies at each variable, the 
control, banana, peach, orange were 15.2, 7.6, 12.5, and 4.7 respectively. A T-Test was 
calculated and the data was significant. The alternative hypothesis was disproved in this 
experiment, the fruit flies weren't mostly attracted to the orange but rather the peach. 
The results showed that the dependent variable, the attraction of fruit flies were affected 
by the independent variables, the types of fruits. The results ultimately contradicted the 
study of this experiment. It was stated that the farmers of the citrus crops were 
struggling the most, but the results showed how the peach was more attracted. Further 
research could explore the attraction of peaches on fruit flies.
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How do Visuals, Repetition, Mnemonics, and Note-taking Improve Memory?

Michaela Fisher

Harmony Intermediate School (HRM)

Is it sometimes difficult for you to remember information?  Students struggle to recall 
facts during exams, while adults struggle to recall names or grocery items to purchase.  
The purpose of this experiment is to find a memory technique with high potential to help 
people, regardless of age, improve their memory.   The independent variable is the 
technique (visual aid, repetition, mnemonic, and note-taking) used to increase a 
person's recall.  The dependent variable is the number of items a person remembers 
using each technique.  The control is the number of items a person recalls one minute 
after receiving a verbal list.  Two age groups (10 to 20 year olds and 40 to 50 year olds) 
participated.  Each subject was first tested using the control technique and 
subsequently tested using the four memory improvement techniques in a random order. 
 The data collected supports that the visual technique has the highest potential to 
improve memory. Combining the data for both age groups, the average percentage of 
improvement for the visual technique compared to the control technique is 56.5%. The 
alternative hypothesis, that is if visual aids, repetition, and note-taking all increase a 
person’s recall ability then creating a mnemonic will be the most effective tool to 
increase a person’s recall ability, was not supported by the data.   The visual technique 
improved recall just over 30% better than the mnemonic technique.  Further research 
could expand to additional age groups or examine the data to see if results varied 
significantly between males and females.
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The Effect Music Has On Memory and Comprehension

Julie Griffin

Potomac Falls High School (PFH)

The purpose of this experiment was to conclude which type of music has the most effect 
on memory and comprehension. In the experiment the type of music being played, 
either slow tempo, fast tempo, or no music, was the independent variable. The ability to 
memorize and comprehend is the dependent variable. According to the data gathered, 
subjects exposed to slow tempo music had the highest average of 15.4 words 
remembered out of 50. Group two who was subjected to fast tempo music had an 
average of 9.55 words remembered out of 50. Lastly, subjects who were not exposed to 
any music had an average of 13.2 words remembered out of 50. Those who were 
exposed to slow tempo music again had the highest average of 5.95 correct answers 
out of 7 while fast tempo subjects got an average of 5.3 correct answers out of 7, and 
the group in the silent environment got an average of 5.7 correct answers out of 7. The 
results found supported my hypothesis that slow tempo music helped memorization and 
comprehension the most. Fast tempo music proved to be a distraction while 
concentrating.
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The Effect of the Full Moon on the Number of Offences in Secondary Schools

Natalie Hicks

Heritage High School (HTH)

This project studied how the full moon affects student behavior based on how many 
offences occurred on days with or without a full moon.  Its purpose was to discover 
whether or not the full moon actually impacted student behavior.  The independent 
variable in the experiment was the moon phases, the dependent variable was the 
number of offences, and the controls were average dates that did not have a full moon 
or a new moon, but were in between.  For full moon dates, the mean, when statistics 
were calculated, was 52.77.  The mean of dates with all other moon phases, including 
the new moon, which was not taken out before calculating statistics, was 50.057.  The 
hypothesis for this experiment was “If the full moon affects student behavior, then more 
offences will be made on days when there is a full moon.”  This hypothesis was not 
supported by the statistical tests, therefore, the independent variable did not 
significantly influence the dependent variable.  Further research on this subject could 
explore whether or not the full moon affects other human behaviors, such as in mental 
health centers, murder or crime rates, and birth rates.
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The Relationship Between Scent and Memory and if Age Affects it

Kaitlyn Hood

Potomac Falls High School (PFH)

The purpose of this experiment was to see whether or not there was a relationship 
between a female's age and memory and to see if scent will affect it. 40 test subjects 
(20 under the age of 20 and 20 over the age of 20) were asked individually to look at a 
list of ten words for 30 seconds and memorize it. The list was then taken away and the 
test subject had a minute to write down as many words as possible. The process was 
then repeated again, but with a different list of words and a lavender piece of paper to 
write on. The data showed that, on average, women ages 20 and under remembered 
7.1 words on plain paper and 6.7 words on lavender paper. Women ages 20 and over, 
on average, remembered 6.3 words on plain paper and 6.6 words on lavender paper. 
These results confirmed the hypothesis, which stated that women in the 20 and under 
group would remember the most words on the plain paper test.
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Simple Or Too Confusing?

Mardeen Karim

Potomac Falls High School (PFH)

Voters enter the voting process desiring to participate in making decisions for the 
government, but when voters go vote on ballot questions, many are confused with the 
ballot’s wording and that it may favor the question it is asking. This project focuses on 
characteristics of ballot questions and how they impact the voter’s choice because of 
strong wording and chances that it might support the subject. Six ballot questions were 
put on a survey and beneath each question came a set of yes or no questions asking if 
the question was confusing and favorable to the question in which it asked about. The 
questions were the independent variable while the answers received were dependent 
variable. The experiment showed that half the questions were considered confusing and 
four out of six questions were favorable. Fifty three percent of the voters agreed they 
were confusing and favorable to the subject. The hypothesis was if the ballot proposal 
questions are less favorable to the question it is asking and is not lengthy with confusing 
words, then the voting process will receive more accurate answers to the ballot 
questions. These results supported my hypothesis because out of 208 voters, 110 
voted that the questions were confusing and, 111 voted it was favorable. Males 
dominantly agreed questions were confusing while female’s dominated on favorable 
questions. This experiment can extend further. If ballot questions are confusing how can 
one tell if it is favorable or not and how does someone’s level of education affect the 
outcome?
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Ska and Blood Pressure

Eavan Kennedy

Loudoun Valley High School (LVH)

The purpose of this experiment was to see what effects a type of music called “Ska” 
would have on the blood pressure of teenagers. While this test may have no immediate 
effect on society, all tests having to do with music and health may one day be able to 
benefit society medically. The experiment was performed by seating a volunteer subject 
in a quiet and controlled environment. The subject would first fill out the pre-music part 
of a survey and then have their blood pressure taken. After those numbers were 
recorded, a timer was set and the subject would listen to ten consecutive minutes of 
Ska music. Immediately with the expiration of the ten minutes, the subject’s blood 
pressure would be taken again (those numbers being recorded) and the post-music part 
of the survey would be filled out. The original hypothesis stated that after listening to 
Ska music for ten minutes, teenagers would experience a significant rise in blood 
pressure. However, the information gathered through the testing did not support the 
hypothesis, in that 69% of the subjects tested experienced a drop in blood pressure, 
15% experienced a rise in blood pressure, and 15% experience no change. T-tests run 
on the statistics show, due to the fact the t-Stat value (2.38) was greater than the 
t-Critical value (2.18) that there was a noticeable overall decrease in blood pressure. 
Possible changes for accuracy would be: more people of a wider age range to test, as 
well as teenagers from different schools.
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Eye Dominance Relationship to Gender

Megan Oliva

Potomac Falls High School (PFH)

Just like a person is left or right handed, they are also left or right-eyed dominant.   
Thirty males and thirty females were involved in an experiment to test the relationship 
between eye dominance and gender.  The purpose was to see whether more men or 
women were left or right-eyed dominant.  The independent variable in this experiment 
was the participant’s gender and the dependent variable was whether they were 
right-eye or left-eye dominant. 

Results of this experiment were: 12 males were left-eyed, 18 males were right eyed, 8 
females were left eyed and 22 females were right eyed.  The conclusion of the 
experiment was that more men are left-eye dominant than women, but in comparison to 
both genders both men and women were more right eye dominant.  This supported the 
hypothesis because the hypothesis was:  “If 30 males and 30 females are tested for 
their eye dominance through the Camera and Dolman Tests, then more males will be 
left eyed than females.”  The hypothesis was supported because more males were 
left-eye dominant in this experiment in comparison to women, although, overall in both 
genders more subjects were right eyed.  

Further research suggestions in this area would be to look into whether or not age plays 
a factor in eye dominance or whether a subject’s dominant hand has any influence on 
eye dominance.  Both areas could be captivating because the area is unexplored and 
may yield some interesting results.
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An Analysis of Values Perception in Artwork of Rural and Urban Adolescents

Jessica Pappano

Dominion High School (DMH)

Values are those things that have relative worth, merit or importance often learned in 
places such as the home, church, synagogue, and school. Many times values are 
formed from contact with other people throughout one’s life time. The purpose of this 
research was to determine whether the values of individuals would differ based on the 
geographic location in which they lived. 
Students from a rural middle school and an urban middle school were asked to draw 
pictures which represented things of value to them. These pictures were then grouped 
in to one of five categories: altruistic behavior, nature, hobbies/activities, 
family/community, and material items. The hypothesis, that values would not differ in 
adolescents living in different geographic area was supported and refuted. Adolescents 
living in both urban and rural areas valued family/community the most and altruistic 
behavior the least. However, rural adolescents valued hobbies and nature more than 
their peers. These results indicate that adolescent values can be analyzed by their art 
work and that values can vary geographically. Additional analysis such as this can 
assist in psychological studies exploring trends in values formation in different 
geographic locations of the United States as well as the world.
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Memorization Techniques: Music vs. Non-Music

Kayla Sami

Briar Woods High School (BWH)

The experiment was conducted to further reach into the connection between music and 
memory.  The idea stemmed from the observation of children learning the alphabet with 
a rhyme.  The hypothesis was if students learn a series of numbers with a song then 
they will be remembered better than if learned without a song. Children ages eight to 
nine participated in this study. Half were in the control group, which memorized without 
a song and the other half were in the test group and listened to a song while looking at 
the numbers. Both groups had the objective to memorize a series of numbers.  The 
results were collected and analyzed with the average amount of numbers memorized at 
54.36% in the control group, and 38.87% in the test group and a T-test with results of 
1.82%.   These tests disprove the experimental hypothesis.  This is surprising because 
when memories are forming, they can be recalled better if they have auditory and 
visuals in the memory.  Some possible errors in this study were that the children 
seemed more distracted by the music than helped.  The song may have been interfering 
with the subjects own memorization method.  But interestingly, in the control group the 
children who memorized all of the numbers were humming and tapping their feet. This 
study may not have been successful, with a few variables changed and more 
participants, this study could gain new light and many discoveries could be made.
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Color Fun

Tamara Voellinger

Park View High School (PVH)

The main purpose of this experiment was to determine if the Stroop Effect increased or 
reduced when participants look at shapes instead of words. Stroop Effect is normally 
measured when looking at words. This project had a different approach by looking at 
shapes instead. In this experiment, the participants had to identify shapes or colors on a 
piece of poster board. The control group was when the participants read the card where 
the words were matched up with the color or shape. The independent variable is the 
way the words are presented. The dependent variable is the time it takes for the 
participants to read the colors. The independent variable influenced the dependent 
variable because when the words and colors or shapes were mixed up the participants 
were slower at identifying the color or shape. A t-test was used to evaluate the data 
gathered from this experiment. The P-values were P<0.0001 for all the groups. The 
most important finding was that there was an increase in time when the participants 
read the cards with the shapes. An error in the project might have been the presentation 
of the words, maybe if the words were on a regular piece of paper the results might 
have come out better. Further research could explore how age affects Stroop Effect.
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The Effects of Age and Gender on Inattentional Blindness

Allison White

Loudoun County High School (LCH)

The purpose of this experiment was to test if age and gender affect inattentional 
blindness. The hypothesis was that age would affect inattentional blindness and gender 
would affect it at certain ages. The ways in which the participants were grouped (by age 
and by gender) caused how many saw the gorilla in the video based on those 
groupings. The Surprising Studies of Visual Awareness DVD was shown to 151 
different test subjects who were told to count basketball passes between a team 
wearing white t-shirts while a team wearing black t-shirts passed a basketball as well. 
During the video a gorilla walks on screen and exits. After the video was over, 
participants filled out a questionnaire where one question asked if they saw anything 
unusual in the video. If they said no, they watched the video again without counting 
passes and filled out another questionnaire with the same question. In the 9 and under 
age category, 37.5% of females and 66.6% of males experienced inattentional 
blindness. In the 66 and over age category, 100.0% of females and 83.3% of males 
experienced inattentional blindness. The 40-65 and 66 and over age categories 
experienced a significantly higher percentage of inattentional blindness than the 
younger three age categories. Based on statistical analysis, the results about the effects 
of gender on inattentional blindness were insignificant, but the results about the effects 
of age on inattentional blindness were meaningful.
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The Effects of Ultraviolet Radiation on Bacteria Remaining After Washing Hands with 
Isopropyl Alcohol Vs. Generic Hand Soap and Evaluation of Antibiotic Resistance

Daniel Adler

Loudoun Valley High School (LVH)

What if we were creating resistant bacteria every time we washed our hands with liquid 
hand sanitizer?  This product which has recently been sweeping the country with claims 
of “99.9% bacteria killed”; what about that .1%?  This study is purposed to determine 
whether the use of liquid hand sanitizer (main ingredient isopropyl alcohol) is causing 
that .1% of resistant bacteria to replicate in higher than usual concentrations due to no 
competition.  The project is composed of medium growth tests on Petri dishes collected 
from the experimenter’s hands to observe the colony growth of the bacteria under the 
different independent variables.  This colony count is what will be utilized for the 
statistical analysis.  The independent variable in this experiment will be the variance 
between hands washed with isopropyl alcohol and with generic hand soap.  The 
dependent variable is the number of bacterial colonies which remain after washing with 
isopropyl alcohol or generic hand soap, submission to ultraviolet radiation and the 
evaluation of antibiotic resistance which is measured by visual colony count in each 
culture.  The control group is a sampling from unwashed hands.  Samples are swabbed 
from the experimenter’s hands and cultured onto Petri dishes then the dependent 
variables are tested on these cultures of bacteria.  Then after a colony count the results 
are calculated in statistical analysis.  Data is being collected at this time.  Further 
research could be done to explore the effect of higher concentrations of alcohol in hand 
sanitizer.
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How Does Freezing Vegetables Affect Vitamin C Content?

William Avdellas

Heritage High School (HTH)

The purpose of this experiment was to determine if frozen vegetables have more or less 
Vitamin C content than fresh vegetables.  This experiment measured the Vitamin C 
levels in frozen and fresh broccoli, carrots, and peas. This question is scientifically 
important because various studies on this topic have had conflicted results. The 
procedures of this experiment involved liquefying fresh and frozen vegetables in a 
blender with distilled water and straining the mixture. A Vitamin C test strip was then 
used to measure the Vitamin C content. The dependent variable was the Vitamin C 
content and the dependent variable was how the vegetable was stored.  The data 
collected was quantitative and statistics were calculated using a T-test. The calculated 
T value for broccoli was -3.5. The critical T value was 2 and the P value was .001654 
for broccoli. The calculated T value for carrots was -2.5 while the critical T value was 
2.1 and the P value was .021. Peas had a calculated T value of 0, a critical T value 2.1, 
and the P value was 1.  There was no statistical significant difference in Vitamin C 
levels of the fresh vs. frozen broccoli, carrots, or peas. The conclusions of this 
experiment suggest that Vitamin C levels in frozen vegetables are comparable to fresh 
vegetables in the case of broccoli, carrots and peas. This research could be furthered 
by testing different vegetables or by testing vegetables that are stored in a different way 
such as those that are canned.
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The Effect of Different Cooking Methods on the Amount of Vitamin C in Kale

Ashley Beamish

Stone Bridge High School (SBH)

To be able to cook vegetables so that they retain and gain maximum amount of 
vitamins is necessary for acquiring vitamins that the body needs. This experiment 
compared different cooking methods to decide which one retains the maximum amount 
of vitamin C from kale.  Kale is a vegetable that contains high amounts of ascorbic acid 
(vitamin C). However, vitamin C is thermolabile, meaning when cooked at high 
temperatures for extended durations of time, vitamin C is destroyed. Hence, the method 
used to cook kale may alter the amount of vitamin C retained. Idometric titration method 
was used to find the amount of ascorbic acid in raw kale (control), and boiled and 
steamed kale (independent variables). In the procedure, ascorbic acid is oxidized and 
the remaining iodine reacts with starch turning a blue-black color (the endpoint). The 
amount of iodine used (mL) was the dependent variable and helped calculate the 
amount of ascorbic acid present (mg/mL) in the sample. The results showed raw kale 
contained 5.65 mg of vitamin C in 1 gram of kale, boiled kale contained 1.92 mg of 
Vitamin C in 1 gram of kale, and steamed kale contained 2.11 mg of Vitamin C in 1gram 
of kale. Although Vitamin C retained in steamed kale is slightly higher than boiled kale, 
the statistical t-test does not show a statistically significant difference between the 
experimental groups (P value >0.05), thus the alternative hypothesis was refuted and 
the null hypothesis was accepted. To further research this topic, difference between 
organic and regular kale can be tested, the quantity of different vitamins or minerals in 
kale can be found, and other cooking methods could be used to compare retention of 
Vitamin C.
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The Effect of Riboflavin on the Neutralization of Free Radicals in Yeast Cells

Pranathi Divi

Stone Bridge High School (SBH)

Free radicals can cause serious damage to the cells in our bodies.  When the cells are 
put under oxidative stress, it can have an adverse effect on our health.  Riboflavin, or 
vitamin B2, is known to have many benefits to the health.  One of them is that riboflavin 
helps to reduce oxidative stress.  Riboflavin is an integral component in the coenzyme 
flavin adenine dinucleotid (FAD), which is a flavocoenzyme.  Glutathione reductase, 
which is an enzyme that is dependant on FAD, is essential for protecting the body from 
reactive oxygen species.  This enzyme requires FAD to restore two molecules of 
reduced glutathione from the oxidized glutathione.  
The purpose of this experiment was to add various levels of riboflavin to yeast cells and 
then put them under oxidative stress with H2O2, and then count the colonies to 
determine cell survival rates.  Yeast cells were incubated in YED broth with varying 
levels of riboflavin, and then plated on YED agar, containing the same riboflavin levels; 
surviving colonies were counted. Groups without H2O2 for each riboflavin level acted as 
a positive control.  
An ANOVA test and t-tests found no significance between groups (P>0.05).  The 
riboflavin did not have any effect in protecting the yeast cells from oxidative stress. It 
appeared from the groups without H2O2, that the survival rate was greater for groups 
with less riboflavin, although this trend was not supported statistically. The riboflavin 
levels used in this experiment were determined from the average levels of human blood 
concentration. 
This experiment could be repeated using lower levels of riboflavin and higher numbers 
of yeast cells.  In the future, using laboratory-grade riboflavin, unavailable to the 
researcher in the time of this project, would isolate the effects of riboflavin.
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How Do Whole Grains Affect Carbohydrate, Protein, and Lipid Levels Compared To 
Refined Grains?

Casey Engel

Freedom High School (FHS)

Many people eat whole grains, thinking they are healthier, especially for diabetics due to 
the reduced carbohydrates. But are they really? The purpose of this experiment is to 
determine if whole grains are really healthier and better for diabetics than refined grains 
by testing carbohydrate, protein, and lipid levels. To test complex carbohydrates, 
perform Iodine test. To test for simple sugar carbohydrates, perform Benedict’s test. To 
test for proteins, perform Biuret test. To test for lipids, perform spot test. Repeat these 
tests fifteen times per food type. In this experiment, the independent variables were the 
different types of foods. The dependent variables were the levels of carbohydrates, 
proteins, and lipids in the food samples. The control was the distilled water. The whole 
wheat foods had lower carbohydrate and higher protein levels than the white, or refined 
foods. Due to the nature of this qualitative data, there are no appropriate statistical tests 
to be performed. However, color trends were analyzed and discussed. The original 
hypothesis for this experiment was that if the components of whole grains and refined 
grains are broken down, then whole grains will be found to have healthier ratios of 
carbohydrates, proteins, and lipids that won’t affect diabetes as much as refined grains. 
This is supported, because most of the whole grains had lower carbohydrate amounts, 
and higher protein amounts, which is better for a diabetic. The type of food influenced 
the macromolecule level. However, it seemed whole and refined grains had the same 
lipid amount. Further research could explore why this is, or if all whole wheat foods are 
lower in carbohydrates and higher in proteins.
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The Relationship Between Types of Orange Juice and Amount of Vitamin C

Brianna Hamade

Stone Bridge High School (SBH)

Ascorbic acid (Vitamin C) is believed to protect human cells from oxidation by free 
radicals. Oranges are one of the most popular sources of Vitamin C, a good source of 
antioxidant that keeps the immune system healthy. Different brands of orange juice 
contain different amounts of Vitamin C. The experiment determines which, “from 
concentrate” or “not from concentrate” orange juice, has the greater amount of Vitamin 
C. Idometric titration was performed to find the amount of ascorbic acid in (Simply 
Orange and Tropicana) independent variables and (home-squeezed orange juice) 
control. When Iodine (titration solution) and ascorbic acid are combined in a solution, a 
redox reaction takes place where the ascorbic acid molecule loses electrons and gets 
oxidized, the iodine molecule is reduced and the excess iodine reacts with the starch 
indicator which turns blue-black (the endpoint). The amount of iodine used up (mL) was 
the dependent variable and was used to calculate the amount of ascorbic acid present 
(mg/mL) in the sample. The results of this experiment showed Simply Orange contained 
0.99  mg/mL of vitamin C with a variance of 0.57, Tropicana contained 0.52 mg/mL with 
a variance of 0.54, and home-squeezed contained 0.63 mg/mL with a variance of 0.63. 
The t-test shows statistically significant difference between amount of vitamin C present 
in Home-Squeezed (Control) & Tropicana (P<0.05) thus supporting the alternative 
hypothesis and not a significant difference in Home-Squeezed (Control) & Simply 
Orange (p>0.05) thus refuting the alternative hypothesis. Simply Orange has the 
greatest amount of Vitamin C present; possibly a result of additional Vitamin C being 
added to the product. Further studies could determine which type of citrus fruit contains 
the highest amount of Vitamin C.
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The Effect of Different Ionic Compounds of Micronutrients on Seed Germination

Rmaah Memon

Briar Woods High School (BWH)

This experiment was conducted to see which micronutrient would help seeds germinate 
the most in a specific time period. This experiment will help influence fertilizers currently 
given to plants. The hypothesis was, If the pinto bean receives zinc sulfate, then it will 
germinate the most in twenty days. The independent variable was the ionic compounds 
added to the plants. The dependent variable was the height of the plants taken with a 
metric ruler in centimeters. The ionic compounds were added to one liter bottles of 
water, each having a different amount of grams that was measured on an electronic 
scale based on the millimolar of each. The pinto beans were put into six groups of 
fifteen. Each group was given a different ionic compound. One group received distilled 
water with no ionic compounds - this was the control. The results concluded that zinc 
sulfate did effect seed germination the most in a positive way, which supports the 
alternative hypothesis. The average height for the zinc sulfate group was 50 cm 
compared to the control group’s average of 24 cm. Copper sulfate received an average 
of 36 cm, manganese sulfate received an average of 39, sodium chloride had an 
average of 39, and iron sulfate had an average of 37. A way to expand on this project is 
to test each micronutrient with the same amount in grams given to each group, instead 
of basing it on the millimolar of each one.
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The Effect of Different Temperatures on the Activity of the Enzyme Bromelain Found in 
Pineapple Fruit

Danika Okpaleke

Briar Woods High School (BWH)

The purpose of this project is to see at what temperature the enzyme Bromelain in 
pineapple denatures, meaning becomes ineffective. The project is a Chemistry study, 
pertaining to enzymes and different temperatures. The Independent Variable in this 
experiment is the different temperatures, while the Dependent Variable is the activity of 
the enzyme Bromelain on the Jell-O. Room temperature (20 degrees Celsius) was used 
as the control. In this experiment, pineapple was heated to various temperatures, and 
placed in the Jell-O, to determine which temperature deactivates the enzyme 
Bromelain. When not heated to a certain temperature, the enzyme dissolves 
substances. 
 The average results for project(using a scale of 1(completely liquid) to 5(completely 
solid) was Room temperature(control): 4, 40°C: 3, 60°C: 3, 80°C: 1, 100°C: 1. A Chi 
Square was done with the experiment, giving a result of 0.949527391. The alternative 
hypothesis; “If the enzyme bromelain is heated to the boiling point of water (100 
degrees Celsius), it denatures, not affecting the Jell-O”, was not supported by the data. 
Results were the opposite of the hypothesis; the temperature (IV) and activity (DV) had 
a reverse effect, the cooler pineapple was ineffective towards the Jell-O, but warmer 
pineapple liquefied it. Further research could explore How exactly does the enzyme 
release itself? How high is the temperature used for canning?, or Does time affect the 
results?
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In Search of a Predictive Virulence Marker:  Examining Phylogenetic Long-term Trends 
and Characteristics in the Evolution of the Hemmaglutinin Surface Proteins in Human 
Influenza Type A

Mary Pothen

Briar Woods High School (BWH)

Historical records show that the flu can cause a pandemic one year and relatively mild 
symptoms the next.  Can we predict when the next pandemic will occur?  The goal of 
my research is to identify critical markers for virulence by analysis of the evolution of the 
viral coat protein hemagglutinin’s (HA) sequences in human influenza type A.  Viruses 
mutate randomly at high frequencies, but evolve in a pattern dictated by immune 
selection. This evolutionary process selects for the influenza virus with HA surface 
proteins that can elude host cell antibodies but still bind to the host cell’s surface 
receptors and infect the cell.  HA sequences have been collected for virulent and 
non-virulent years and consensus sequences have been determined.  The consensus 
sequences have been aligned and all changes are being analyzed at the nucleotide and 
protein level.  Any patterns or trends in the virus phylogeny that correlate with virulence 
will be mapped onto the HA structure to determine their positions on the protein.  The 
identification of these important trends in the viruses’ evolutionary history and their 
consequent effect on hemmaglutinin protein structure may be predictive of strain 
epidemic potential and may be even pivotal in isolating the progenitor of future 
generations of epidemic viruses.
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The Effects of Chlorine on the Germination of Grass

Devyn Shibla

Broad Run High School (BRH)

The purpose of this experiment was to determine the effects of chlorine on the 
germination and growth of common grass. First step was to create water with the proper 
concentration of chlorine (using bleach with a 6.14% concentration of chlorine). The 
concentrations were 1, 2, 3, and 4 percent. Also used in the experiment was tap water 
which is, on average .00028% annually as well as many other additives. The control 
was a plant that was given pure distilled water. Each plant was given 5mL of their 
respective water. Measurements were conducted on the 1st, 4th, and 10th days after 
germination occurred. The result were that the tap water with an average of 12.431cm 
surpassed the control with an average of 10.431cm. None of the plants given water with 
a percentage of pure chlorine-water germinated. This experiment proves that pure 
chlorine-water is incredibly deadly to plants bu also damaging to the soil (as it corroded 
from the chlorine-water) but in very small percentages as well as other additives from 
tap water such as Barium, Flouride, nitrates, and Organic Carbon, in more beneficial to 
plants then pure water.
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Anti-Interleukin-12 as a Treatment for Nerve Paralysis

Kara Crosser

Dominion High School (DMH)

In many autoimmune diseases, interleukin-12 production is overactive which in turn 
stimulates the production of immune cells that attack the body’s neurons. This can lead 
to debilitating paralysis and human autoimmune diseases such as Guillian Barré 
syndrome and multiple sclerosis.  The purpose of this research was to determine 
whether a treatment could be created to reverse paralysis. 
Interleukin-12 was added to 5 cultures of Caenorhabditis elegans to stimulate 
autoimmune attacks. This caused paralysis. Worm cultures were dosed with 40, 50, 60 
and 70 microliters anti-interleukin-12 respectively in all but one culture and the reversal 
of paralysis analyzed by measuring the distance moved by the worms over ten second 
periods. Statistical analysis via t-test was conducted and the null hypothesis, that there 
would be no difference in muscle function in the worms due to Interleukin-12 
treatments, was refuted. A 50 µl solution of anti-mouse Interleukin-12 determined to be 
the optimal treatment. Continued research with anti-interleukin-12 and other cytokine 
antibodies may show that they are a viable treatment for autoimmune nervous diseases 
in humans. It could mean a restoration of lost nerve and muscle functions to patients 
who suffer from such diseases.
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Dependence of the Optomotor Response to Wavelength in Culex sp

Emily Mcglone

Dominion High School (DMH)

Understanding how neurons work together to generate behavior remains one of the 
most difficult mysteries for researchers to probe. The reason, primarily, is that one 
cannot see whole neural circuits in action. Historical approaches have allowed the 
probing of one or two neurons with electrodes which reveals only a small part of the full 
picture of how the brain works.
 This research employed the use of optogenetics, where optical and genetic techniques 
are used to probe neural circuits, to determine whether light would influence genetic 
signaling in Culex sp. (mosquito) larvae. Larvae were subjected to light wavelengths of 
475, 510 and 650 nm and the number of tail flicks which are genetically controlled were 
counted for 30 seconds. Control mosquitoes were exposed to ambient conditions and 
tail flicks were counted. Statistical analysis via a t-test determined that the null 
hypothesis, that differing wavelengths of light would play no role in genetic signaling in 
mosquitoes, was refuted. Larvae exhibited more tail flicks when subjected to light of 650
 nm wavelength.
 This supports the idea that the movement gene may be switched on when larvae are 
exposed to light of 650 nm in wavelength hence containing a photoreceptive protein. 
This inference suggests that this protein, if compatible with humans, could possibly be 
used in gene therapy utilizing phototherapy to manipulate certain unwanted symptoms 
of neuromuscular diseases. This would allow one to deduce how brain circuits function. 
Further research would entail similar research with mammals that more closely mimic 
human neuromusculature workings.
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Could a Sea Urchin Save Your Life?

Monica Stone

Loudoun County High School (LCH)

The SpC3 protein is part of the complement system of Strongylocentrotus purpuratus, 
the purple sea urchin.  Previous research has indicated that this protein acts as an 
opsonin, marking invaders for phagocytosis, and SpC3 has been proven to directly bind 
to yeast cells.  The purpose of this experiment is to determine if SpC3 has the potential 
to act as an antibiotic by binding to E. coli bacteria.  SpC3 production is stimulated by 
injecting sea urchins with lipopolysacchride (LPS).  Coelomic fluid is then extracted from 
individual sea urchins pre- and post-LPS injection and mixed with E. coli bacteria.  
SpC3 binding is detected by using an antibody sandwich: rabbit anti-SpC3 antibodies 
bound to anti-rabbit IgG conjugated to an enzyme that produces a blue color. The 
binding assay includes numerous controls to detect non-specific antibody binding and 
includes a parallel sample set with yeast in place of E. coli as a positive control.  The 
complete assay has been run one time and the controls indicated that the anti-SpC3 
antibody had a high level of non-specific binding.  The wash procedure for this step in 
the assay is being revised and the experiment will be repeated to determine if SpC3 
could be a new antibiotic against E. coli.
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The Detection of Antibodies of Brucella abortus in Bovine Milk Samples Using Brucella 
abortus Antigen

Alexandra Zinovik

Stone Bridge High School (SBH)

Brucellosis is an infectious disease caused by the bacteria of the genus Brucella for 
which there is no vaccine available for humans. Humans become infected by coming in 
contact with an infected animal or contaminated animal product (such as raw milk, and 
unpasteurized dairy products). Symptoms of this disease are fever, chills, excessive 
sweating, weight loss, fatigue, headache, abdominal pain, back pain, loss of appetite, 
and joint pain. The experiment will determine if samples of commercially available 
organic milk and raw bovine milk (independent variable) are contaminated with Brucella 
abortus (presence of B. abortus antibody - dependent variable) to confirm that milk/dairy 
products are pasteurized and are safe for consumption. The data was obtained by 
subtracting the results (optical density at 405 nm) of the negative control from the 
results (optical density at 405 nm) positive control for each dilution. Many tests are used 
to identify this pathogen in the blood & urine of animals/ humans. The ELISA has not 
commonly been used for detecting an antibody in contaminated dairy products. The 
purpose of doing this experiment is to look for an alternative test (non invasive) using 
milk samples to find out if local dairy products are contaminated with Brucella. The 
positive control is the positive Brucella Mouse sera and the negative control is the 
bovine sera Albumin. Buffers, time, and temperature were constant. Chi squared equals 
35.100 with 1 degrees of freedom.   The two-tailed P value is less than 0.0001. Chi-test 
shows that there is statistically significant difference between control (positive mouse 
sera) and experimental group (raw bovine milk, commercially available milk) (with P < 
0.05). The results concluded to be negative for presence of antibody. The alternative 
hypothesis was supported, confirming that the milk is safe for consumption.
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The Effect of Mordants on Dye Fastness

Jessica Arrington

Loudoun Valley High School (LVH)

This experiment shows effects of mordants on dye fastness.  The hypothesis states that 
by using a mordant when dyeing fibers it will increase the fastness of the dye by at least 
fifty percent and each mordant will have different results with different dyes and fibers.  
The experiment shows that mordants have an effect on dye fastness, and each mordant 
has a different effect. However, the percent change did not equal fifty percent or more.  
The dependent variable is the fastness of the dye.  Controls are the amount of dye, the 
size of the groups used for testing, the amount of groups, the temperature of the dyeing 
water, and the types of soap.  For the first wash test, there was a 58% change from non 
mordanted fibers to copper.  There was a 50% change from non mordanted fibers to 
alum and an 8% change from no mordant to iron however; there was only a 39% 
average change.  For the light tests, there was only a 32% average change from non 
mordanted fibers to the mordanted fibers.  This experiment did not support the 
hypothesis because it states that the change would be at least fifty percent. However, 
there was a slightly different percent change between each mordant, as stated in the 
hypothesis.  Several parts of this project needed improvement.  There are more tests 
needed, not only to more accurately model the life of a dye in a fabric.
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Determining an Appropriate Chitosan Derivative as a Potential Biomedical Metal Ion 
Chelator

Sowmya Banda

Freedom High School (FHS)

Claudia Gutierrez

Stone Bridge High School (SBH)

The justification for the research is to chemically modify chitosan to enhance its 
chelation ability in order to provide an alternative, effective, and safe chelation treatment 
for patients suffering from excess metal ions within their bodies. More specifically, the 
research applies to Wilson’s disease patients who suffer from an accumulation of 
copper and patients with lead poisoning.  It also applies to patients with iron overload 
due to frequent blood transfusions necessitated by a number of blood disorders, such 
as Thalassemia, and patients with Atheromatous plaques containing a calcium build-up 
in the arteries due to Atherosclerosis.   
 The three derivatives O-Carboxymethyl, N-Carboxymethyl, and N,O-carboxymethyl 
chitosan (CMC) were synthesized and characterized using Fourier Transform Infrared 
Spectroscopy.  Samples of the control and derivatives were tested on lead, copper, iron, 
and calcium ion solutions and absorbance values were obtained using a 
spectrophotometer.  These absorbance values were converted to concentrations 
values, which were used to determine the amount of metal ions chelated per gram of 
control or derivative.  Body conditions were simulated by maintaining the solutions at a 
pH of 7.4, temperature of 37°C, and metal ion concentrations that would be toxic in the 
body.  Statistical analysis was conducted with t-tests and Fathom Software to determine 
if the chitosan derivatives were statistically significantly better than the control at 
chelation.  Trials and statistical analysis are ongoing.
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Boiled Broccoli vs. Steamed Broccoli

Emily Geyer

Potomac Falls High School (PFH)

The main idea of this project was to find out whether the cooking method of boiling or 
steaming produces healthier broccoli. The experiment's focus became the comparison 
in the quantities of Vitamin C left in steamed and boiled broccoli. The separate pulps of 
steamed broccoli, boiled broccoli, and raw broccoli (control) were added drop-by-drop to 
a set amount of liquid chemical indophenol. While broccoli juice was dropped into the 
indophenol solution, the same type of broccoli juice was added to an equal amount of 
water. Because Vitamin C turns clear in the presence of indophenol, the type of broccoli 
containing the most Vitamin C required the least amount of drops to be added to the 
indophenol, so that the indophenol substance turned the same color as the water that 
simultaneously had the broccoli juice added to it. The raw broccoli juice contained the 
most Vitamin C. The boiled broccoli had the least amount of Vitamin C left in the pulp; 
the steamed broccoli was in between the raw and the boiled Vitamin C content. 
Because the boiled broccoli was in direct contact with the water, while the steamed 
broccoli was cooked from the water's steam, the boiled broccoli had more of its Vitamin 
C leached out of the broccoli, into the cooking water that the boiled broccoli was directly 
touching. The statistically significant data supports the hypothesis that an amount of 
steamed broccoli would contain more Vitamin C than the same amount of boiled 
broccoli.
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Efficacy of Wood Sealers

Merritt Hale

Loudoun Valley High School (LVH)

The goal of this experiment is to learn which product best protects wood from water 
damage and more importantly, why.  The experiment tested five wood sealers and a 
control group, which was the wood that was not covered in wood sealer.  The wood 
sealers were applied to nearly identical pieces of wood, which were then submersed 
under water.  The amount of water retained by the wood was calculated at different 
times and then the average amount of water gained by the wood was found.  The 
independent variable was the wood sealer and dependent variable was the amount of 
water absorbed by the wood.  

The five sealers used in the experiment were: Thompson’s Water Sealer Clear, Cabot 
Sealer Water Repentant, BEHR fence sealer, Olympic Waterproofing Sealant, and 
Minwax Stain and Wood Sealer.  For this experiment BEHR protected the wood from 
water absorption the best.  The original hypothesis stated that the control group, which 
did not get covered in wood sealer, would absorb more water than the other groups, 
which was supported.  However, the hypothesis also stated BEHR would protect the 
wood the best.  For the experiment that turned out to be true after twenty four hours, but 
not previous to that.  

This experiment has sparked questions which can lead to other experiments and new 
findings.  For example, it can be asked, why did the efficiency of the sealer wear off 
after a certain point and how can the efficacy be improved?  Hopefully this experiment 
produced important results and can lead to further learning.
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Are Permanent Markers Really Permanent?

Kylie Himmelberger

Park View High School (PVH)

Ever wanted to know how to remove an unwanted stain from a permanent marker, but 
just didn’t know how?   The purpose of this project was to find a solvent that was able to 
remove the stains that permanent markers leave behind. In this project the independent 
variables were vinegar, rubbing alcohol, and a Mr. Clean Magic Eraser. The dependent 
variable was how much ink was removed. The control solution used was water. In this 
experiment the word “dog” was written on ceramic tiles in five different kinds of 
permanent markers, then the inks were attempted to be removed with the different 
solvents. The means for this experiment were 1 for Black Sharpie, 1.125 for Red 
Sharpie, 1.1 for Blue Sharpie, 2.325 for Black Bic Marker, and 1.25 for the Red Bic 
Marker. The hypothesis, if the original black Sharpie marker is really the most 
permanent marker, then the ink from that marker will not be removed by any of the 
solvents, was rejected because the value of P was greater than .05.  The Chi Test was 
used to find the value of P. Further research on this subject could explore if the time that 
the ink sits will affect how much ink is removed.
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The Effect of Temperature on the Formation of Rust on Metals

Lindsay Kenepp

Park View High School (PVH)

The purpose of this experiment is to see if pH has an effect on rust formation on metals. 
In this experiment the independent variable was the different liquids, the dependent 
variable was the time it took for the rust to form, and the control was tap water. To begin 
the experiment, liquids with varying pHs and a variety of metals were obtained. Each 
metal was then exposed to each liquid at room temperature and the observations 
recorded every day for one month. What was found to be the most important 
observation was how fast the rust formed on each metal in the different liquids. Some 
liquids did not cause rust formation on some metals such as the penny in the coke.  The 
average rust formation for each liquid was significantly different. Out of 240 bottles of 
coke only half of the metals formed rust, however out of 240 bottles of lemon juice 
about 223 of the different metals formed rust. The other liquids had about the same 
amount of rust formation; distilled water had 170 bottles form rust while vinegar had 185 
bottles form rust. The experiment is qualitative and required a chi-square test for 
statistical analysis. It showed that the data is non significant and the hypothesis was not 
supported. The independent variable did influence the dependent variable because 
each liquid caused the rust to form at differing rates. An error that occurred was that in 
one of the liquids the needle completely dissolved not allowing for further observation.
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Tensile Strength with Mousse

Anna Lazatin

Park View High School (PVH)

The purpose of the project was to see if price defines the quality in a product. The 
dependent variable in this experiment was the pennies and tape, which was used to test 
the hair’s durability. The control was the regular strands of hair. The independent 
variable was the strands of hair, one being soaked in store brand mousse, and the other 
being soaked in salon brand mousse. In the experiment the researcher tested out the 
different tensile strength using the weights of the pennies and tape. The pennies would 
be taped on the strand of hair till the hair broke; once it was broken the weights would 
be calculated. The outcomes were the mean for hair without mousse was 65.468g, hair 
with mousse was 74.328g, and hair with premium mousse was 110.212. Hair with 
professional mousse vs. the control resulted in a value of 6.7962E-11 using a t-test and 
the hair with regular mousse reached a value of 0.010542. The original hypothesis was 
that the cost wouldn’t make a difference upon the tensile strength. The hypothesis was 
not supported. Also, this experiment raised a few questions. The Suave mousse had 
more scent to it, which could possible mean more chemicals were used in the product. 
Is that a reason why it wasn’t as strong as the Redken® mousse?
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Performance of Compact Fluorescent Lights over Temperature

Paul Levesque

Loudoun County High School (LCH)

Compact Fluorescent Lights (CFLs) have become a popular replacement for 
incandescent light bulbs in the home. They help lower a homeowner’s electric bill and 
reduce carbon emissions. CFLs have some disadvantages including mercury content, 
poor brightness at low temperatures, and slow warm-up time. This study investigates 
the amount of time (sec) it takes a CFL to reach full brightness (warm-up time) versus 
temperature.  It also studies the variation in maximum illuminance (lx) over temperature. 
 A stopwatch and lux meter were used to determine CFL warm-up time and maximum 
illuminance at cold, room, and hot temperatures. An ANOVA test was done to 
determine the P value. The data showed a longer warm-up time at cold temperatures 
and higher lux at hot temperatures. In this experiment the results supported the 
hypotheses that the warm-up time decreases with temperature and that the maximum 
illuminance increases with temperature. For further study additional brands and 
wattages of CFLs should be evaluated.
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The Effect of Polyvinylpyrrolidone and Vinyl Acetate (PVP/VA) on Hair that is Humidified

Paige Lucus

Heritage High School (HTH)

The objective of this experiment is solving which chemical in hairspray works the best to 
hold curled hair the longest when exposed to humidity.

This experiment is tested by curling hair samples and spraying them with four different 
hairsprays, which is the independent variable, and one group without hairspray, this is 
the control.  Then hang hair samples in an empty aquarium that is attached to a 
humidifier.  While the humidity is pumping in the tank, record the new length of the hair 
every five minutes.

The means of the lengths of hair for each different hairspray are placed from greatest 
amount of growth to the least amount of growth:  Hir product with methacryloyl ethyl 
betaine/methacrylat copolymer (6.7 cm.), Control with no hair product (6.5 cm.), hair 
product with PVP/VA (5.6 cm.), hair product with Acrylates/hydrolysters acrylates 
copolymer (5.5 cm.), and the hair product with PVM/MA (4.8 cm.).

The alternative hypothesis was if a hairspray containing the chemicals 
polyvinylpyrrolidone and vinyl acetate (PVP/VA) combined, then the hairspray will hold a 
curl longer without straightening when exposed to humidity.  This hypothesis was not 
supported.  However, the discovered information shows that the hair product with the 
chemicals with ethyl ester of Polyvinylmethylether maleic anhydride (PVM/MA) 
copolymer had the least amount of change in length when humidified.  

Further research could explore the chemical composition of PVM/MA to conclude why it 
holds hair intact the best in humidity.
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Effect of Electromagnetic Fields on the Luminosity of Luminol Solution with the Presence 
of Potassium Ferricyanide Solution

Arash Majdi

Potomac Falls High School (PFH)

Luminol is mainly used in forensics investigations by illuminating when exposed to iron 
present in the hemoglobin in the red blood cells. It also reacts when exposed to certain 
other metals. The following research is conducted to study the effect of electromagnetic 
fields on the luminosity of this organic compound.
The hypothesis states that if the luminol solution is exposed to a negative/positive pole 
of an electromagnet while reacting with potassium ferricyanide with the presence of 
hydrogen peroxide and sodium hydroxide, then the luminosity of the reaction will be 
increased/decreased due to the alteration of bond energies and intra molecular forces. 
In this experiment the photons are liberated by the decay of the unpaired electron in the 
oxygen atoms. This project works in a way that it gives more/reduces electron energies 
resulted from the creation of the unstable peroxide and molecular nitrogen by exposing 
the reaction to the positive and negative poles of the electromagnet. The magnet’s 
strength will be variable by changing the current flowing in the wire. The constant would 
be the concentration of the organic/inorganic solutions and the placement of the 
luminosity meter.
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The Relationship between the Time of Harvesting Cabernet Franc Red Wine Grapes and 
the Quality of the Wine

Trever Mitchell

Heritage High School (HTH)

The study relates to the agricultural study of grapes and the production of wine.  The 
purpose for the study was to see if harvesting Cabernet Franc grapes at different times 
had an effect on the quality of the wine, measured by the change in TA.   The first step 
was to crush the grapes.  The juices were tested and then put into a container to 
ferment.  Next came the pressing and wracking of the wine.  Then the wine was tested 
for the final results. The tests done were TA, pH, and sugar content.    

A t-test was used to analyze the difference in TA between the juices of the pre-optimal 
and optimal harvest.  The means for pre-optimal and optimal wines were 2.781 g/L and 
-.4 g/L.  The standard deviations were 0.02 and 0.09, respectively.  Additionally, an 
ANOVA test was conducted to analyze the significance of TA between the pre-optimal, 
optimal, and a standard shelf wine.  The means were 8.59, 5.50, and 5.54.  The 
standard deviations were 0.01, 0.09, and 0.01. 

The alternative hypothesis in the experiment was the pre-optimal grapes would have a 
higher quality of wine.  The t-test and the ANOVA statistical analysis did not support this 
prediction, but demonstrated a statistical significance that the optimal grapes have 
higher quality than the pre-optimal harvest grapes.  

Further research could be focused on testing a post-optimal harvest in comparison to 
the pre-optimal and optimal grapes.  Additionally, other dependent variables, such as 
sugar content (brix) could be used to measure the quality of wine.
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Investigating the Growth and Nucleation Process of C[60] Fullerene Nanowhiskers via 
Formation Structures

Nicholas Sharp

Dominion High School (DMH)

Fullerene nanowhiskers are composed of fullerene molecules bonded by Van der Waals 
forces into a wire-like crystalline structure, having diameters on the nanometer or 
micrometer scale and lengths from a few micrometers to several millimeters. Fullerene 
nanowhiskers are most effectively formed by the liquid-liquid interfacial precipitation 
method (LLIP).
In this research the growth of fullerene nanowhiskers via the LLIP method was 
investigated. First, the growth of nanowhiskers in an ambient temperature with a C[60] 
fullerene-saturated toluene-isopropyl alcohol interface was measured. Growth during 
the initial stages of development was found to be modeled by the equation L = 
5.7171ln(t) + 6.8268 with an R2 value of 0.8987, where L is length in µm and t time is in 
hours. The growth became increasingly erratic after 24 hours had passed.
In observation of nanowhiskers growth, several previously undocumented structures 
were observed. Small quantities of “macrowhiskers” would occasionally form; these 
crystals were dramatically larger than others in the sample. Clearly defined “stars” were 
observed, in which many similar nanowhiskers radiated from a single point. Also, 
exceedingly dense “mats” of nanowhiskers were observed.
 It is postulated that fullerene nanowhiskers only nucleate at a liquid-liquid interface for 
the first several hours after its establishment. After this point, the growth occurs at 
nucleation sites on the other fullerene deposits present, nanowhiskers and bulk 
fullerene precipitates.  This method explains the formation of “macrowhisker”, “star”, 
and “mat” structures, along with observations that the dispersion of the interface after 
the first 24 hours does not negatively affect nanowhiskers growth.
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The Effect of Polydimethylsiloxane on the Tensile Strength of Hair

Katelyn Titus

Heritage High School (HTH)

The purpose of this experiment was to determine whether polydimethylsiloxane is the 
key ingredient in hair-strengthening products that increases hair tensile strength when 
applied directly.  This entailed submerging three hair samples into an aminofunctional 
polydimethylsiloxane, and liquid water for two minutes. The independent variables 
tested were the hair sample type, which varied according to thickness, and whether they 
were submerged in the emulsion or pure water, with the latter being the control group. 
After submersion, the hairs were taken out, tied onto the hook of a spring scale, and 
pulled on until breakage occurred. The dependent variable tested was the point of hair 
breakage, measured in Newtons. The data collected was analyzed using the Analysis of 
Variance statistical test. The means of the 3 control groups were: 0.686666667 N, 
0.486666667 N, and 0.46 N, while the means of the 3 experimental groups were: 
0.653333333 N, 0.766666667 N, and 0.666666667 N respectively. But, perhaps one of 
the most interesting findings produced was that the hairs submerged in the solution had 
greater tensile strength than the control groups. These results indicate that the 
alternative hypothesis was supported in that, if different hair samples are subjected to a 
mixture of an aminofunctional polydimethylsiloxane and liquid water, then their tensile 
strength will increase. Thus, this experiment validates the conception that 
polydimethylsiloxane is what helps give hair strengthening products their properties. 
However, further research could explore the possibility of other chemicals that may 
augment hair strength, or perhaps the effect of polydimethylsiloxane on other fibers.
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The Effect of Hydrogen Peroxide on the Burning of Ethanol

Matthew Wang

Broad Run High School (BRH)

This experiment was conducted in order to determine whether or not hydrogen
peroxide had an effect on the burning of Ethanol in the areas of energy
released and burn rate. The hypothesis was developed based on the knowledge
of hydrogen peroxides decomposition into Oxygen and the necessity for oxygen
in the required oxidation of combustible materials. (Ethanol) Ethanol, a
combustible material, was burned in a spirit burner in combination with
concentrations of 0%-50% Hydrogen peroxide which, when subjected to heat,
decomposes into oxygen and water.

    The independent variable in this experiment was the amount of Hydrogen
peroxide. The dependant variables were the burn time and the end
temperature.  In order to conduct this experiment, a steel tripod stand was
used. A Trianga spirit burner was placed under the stand on an adjustable
burn plate.  To determine the energy released, the top of the stand held a
500mL Erlenmeyer flask which held 300mL of distilled water at 16°C
containing a thermometer. To determine the burn rate, a stopwatch was used
to time burning. The burner was filled with Ethanol or an Ethanol solution,
which was measured with a dropper into a 10mL graduated cylinder, then
lighted with match tied to a stick.

    The results supported the hypothesis because at 16.66% concentration of
Hydrogen Peroxide to 83.33% concentration of ethanol, there was an average
11% increase in burn time (A difference of 4:37 to 4:04) and average 1%
increase in temperature. (A difference of 53.88°C to 51.11°C)
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How Topcoat, Ingredients (Brand) and External Factors Affect Chipping in Nail Polish

Katharina Whitsett

Loudoun County High School (LCH)

Several days after nail polish is applied, it begins to chip. Chipping occurs from external 
circumstances the nail goes through, use of topcoat, and the chemicals (brand) in the 
polish. In this economy, people cannot afford to waste money on expensive brands of 
nail polish or topcoat that loose their value days later. It was hypothesized that solid 
materials would cause nail polish to chip the most, topcoat would prevent chipping and 
the more expensive brand of polish will be more resistant to chipping. An expensive 
brand, O.P.I., and an inexpensive brand, N.Y.C., were applied to cow hooves, 
representing fingernails, and put through a series of tests involving hot water and soap, 
metal objects, and wood. The data showed that when using O.P.I., chipping was 
significantly less and with a layer of topcoat, the nail polish was even more resistant to 
chipping. When N.Y.C. was used, the polish was prone to chipping. However, when 
N.Y.C. was used with a layer of topcoat, the results were not significantly different when 
compared to O.P.I. and O.P.I. with topcoat.  Contact with metal caused the most 
chipping. It can be concluded that the ingredients used in specific polishes, prompting a 
difference in the price of the polish, cause either a resistance to chipping or prompt it, 
and the use of topcoat will prevent chipping. The cheapest way to have a chip resistant 
manicure would be to purchase an inexpensive brand of polish and protect it with a 
layer of topcoat.
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A Comparative Study on the Surface Tension of Various Liquids

Cheyenne Williams

Park View High School (PVH)

This experiment was conducted to see the differences in surface tension among liquids 
that possess different chemical characteristics or intermolecular bonds. A better 
understanding of this can aid to advances in the biological and medical sciences. Water 
was the control group and Milk, Isopropyl Alcohol, Cooking Oil, Detergent, and a 50% 
Detergent solution were all tested. The hypothesis states that Milk will have the highest 
surface tension. For this experiment all liquids were tested with a single beam balance 
scale to measure the amount of force necessary to extract a needle from the liquid. The 
scale was constructed and the needle was submerged in each liquid. On the opposite 
end of the scale water droplets were added one at a time. The average weight of each 
droplet was calculated to be .077 grams. 25 trials were conducted. The results were that 
milk had the highest surface tension with a mean of 84.7 dynes/cm. the means for the 
other liquids were as follows: Water 75.468, Cooking Oil 30.492, Isopropyl Alcohol 
20.944, 50 % Detergent 51.744, and the Detergent was 24.024. The experimental 
hypothesis was supported. With a P value for the t-test of less than 0.01the results were 
statistically significant. These results mean that milk has the strongest surface tension 
of the liquids; therefore the hydrogen bond is the strongest of the intermolecular forces. 
Further research could explore the effects of surfactants on the surface tension of 
various liquids to find what reduces surface tension most effectively.
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The Use of Global Information Systems (GIS) and Kernel Density Calculations to Project 
the Spread of H1N1 Influenza

Sara Dufour

Dominion High School (DMH)

Presently, diseases are traveling the world more quickly than ever.  Disease tracking 
mechanisms need to be able to estimate where diseases are going to spread in 
advance if prevention mechanisms are to be effective.  The purpose of this research 
was to determine whether a map could be successfully created that would visualize the 
future spread of H1N1 virus.  The ArcGIS program was used, along with the kernel 
density estimator in Hawth’s analysis tools, to create a map of the United States 
overlaid with a smoothed-over density map of the disease occurrence.  
It was determined that the primary spread and occurrence of H1N1 occurred mostly 
along coastal regions, with little in the Midwest, primarily due to lower populations within 
the counties.  Hence, coupling the ArcGIS program with a kernel density estimator 
provided a more visually accurate estimation of disease spread.  
Further research would entail a more complete map of the disease, including other 
countries’ data.  Continued research on a larger scale could include other variables 
such as comparison to population and transportation centers.  This research is 
important because it can alert disease control centers as to which areas are most at risk 
of being infected.
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Cryptanalysis of a Chaos Based Encryption Scheme

Kevin Esoda

Loudoun Valley High School (LVH)

With the growing accessibility to supercomputers, “secure” cryptosystems are being 
broken with ease. This creates a need for new encryption techniques. One possibility is 
using chaos theory. This is the study of simple processes that produce random looking 
patterns, perfect for use in encryption. In previous research, a cryptosystem was 
created that utilized the properties of Chaos theory, specifically the Julia Set, to encrypt 
information. The encryption algorithm uses the secret key to calculate subkeys and 
starting points. The subkeys are used as constants in the Julia Set equation. These 
functions are iterated and a set of rules decide which values to put in the ciphertext. 
Finally, the numbers are converted to binary and a set of numbers used as a path 
through a binary tree in the process is appended to the end and sent. This year’s 
research resulted in a partial cryptanalysis of the scheme: reducing the number of 
possible keys to the point where a brute force attack may be feasible. This was done 
with a chosen plaintext attack. First, a message of 47 0’s and a 1 is encrypted. Then, 
the binary tree and numerical value are retrieved from the ciphertext. The subkeys and 
starting points are calculated symbolically and used to make 10 functions that calculate 
the value of the ciphertext if that subkey had been used when a possible key is input. 
Values for which any of these functions equal the number from the ciphertext or the 
negative of the number are possible keys.
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The Effect of Archive File Type on the Amount of File Compression and Compression 
Time on Various Types of Files

Judy Pan

Broad Run High School (BRH)

Not only file space, but also time is wasted when one’s computer operated torpidly.  In 
order to create more space in one’s computer so that it will operate faster and consume 
less time, determining the most efficient archive format is vital.  The purpose of this 
experiment is to determine which archive/compression type is the overall best for 
archive different types of files.  In this study, the experimenter first downloads and 
installs two compression programs, Winrar and 7-zip, from their respective websites.  
Winrar is compatible with .zip and .rar.  7-zip is compatible with .BZip2, Gzip, and .7z.  
Next, the following files are prepared:  .txt, .mov, .jpg, .exe, and .mp3.  Starting with the 
text file, the data is retrieved for the .zip archive by first archiving the file with Winrar.  
The archive format “ZIP” is chosen and the compression method is changed to “fastest”. 
 These related steps repeat throughout the experiment but alternate between the files, 
modes, and programs.  The file size after compression in kilobytes and the time it takes 
to compress in seconds are recorded following each procedure.  This study’s results 
show that overall the archive, .rar is more efficient towards file compression whereas in 
the standards of time, Gzip and .zip are more efficient depending on the mode that is 
being used with it.  Gzip is prominent when used with the mode “fastest” and .zip is 
prominent when used with the mode “ultra”.  From this, one can determine the archiver 
that should be used to live a rhythmic lifestyle
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The Effects of Salinity on Sonar Transmission

Caitlin Cook

Loudoun Valley High School (LVH)

The purpose of this experiment was to determine whether whales are affected by sonar 
waves in different ocean salinities. This experiment was practical since real ocean 
salinities were tested in a controlled environment. A box with four channels was 
constructed. Water with no salt, 33 parts per thousand, and 37 parts per thousand 
salinities were mixed in each channel and tested with a transducer/receiver pair. The 
same input amplitude was sent through each channel, and the output amplitude was 
measured. Observation and multiple T-Tests showed that the received data were 
significant. In all but two tests, results demonstrated that all salinities’ output amplitudes 
varied. For the first test, the 37 parts per thousand yielded the highest overall output 
frequency of 1.8 volts, the 0 parts per thousand yielded 1.24 volts. The 33 parts per 
thousand yielded a middle range of 1.52 volts. The hypothesis was partially supported. 
It stated that the output amplitude would be less than the input amplitude, which was 
true. The second part was not supported. Since it was impossible to isolate the 
variables of temperature and frequency, they were unable to be tested. The results 
obtained in the experiment were good for generalizing how acoustic waves travel 
through water, but wouldn’t be able to tell what exactly would happen in the wild since 
variables present in the ocean were lacking in the experiment.
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Mathematical Relationships on Mars and Earth: Comparing Volcanoes’ Caldera Size and 
Lava Viscosity

Lucy Dawson

Loudoun Valley High School (LVH)

This work examines Martian volcanoes by finding a relationship between caldera 
diameter and viscosity.  It is hypothesized that larger caldera diameters correspond with 
less viscous lava.  Extensive background research and technical learning were done, 
including determining how to make mosaics in Adobe Photoshop.  To gather data, 
THEMIS images of Martian calderas and lava flows were collected from ASU's THEMIS 
website and, if needed, were mosaicked in Adobe Photoshop to form a complete image 
of a caldera or a lava flow.  Caldera diameters were measured using Photoshop's Ruler 
tool.  Currently, lava flows, including their heights, widths, and lengths, are being 
measured.  Research for finding the slopes of lava flows is also being completed.  No 
conclusions have been drawn due to the incomplete status of this work.  Once these 
steps have been finished, Microsoft Excel or Wolfram Mathematica will be used to 
mathematically model a relationship between the two variables and extend this model 
for use on terrestrial volcanoes.  A mathematical model would allow the estimation of a 
lava flow’s viscosity and, therefore, the type of lava.  The length of future lava flows 
could be estimated to create warning zones around volcanoes on Earth.
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The Relationship of Soil’s PH Levels from Different Depths in the A-Horizon

Elizabeth Gomez

Briar Woods High School (BWH)

Many wonder if soil depth in the A-horizon is related to fertility. The purpose of this 
project was to test the relationship of the depth of the A-horizon and the soil’s pH level. 
The independent variable in this experiment was the depth of the soil, the dependent 
variable was the pH of the soil, and the control was the topsoil. In order to conduct this 
experiment one used a soil analyzer tool to take the pH of the topsoil and soil at the 
depths of 2 cm, 4 cm, 6 cm, 8 cm, and 10 cm in the A-horizon.
The averages for the soil were: topsoil 6.5, 2 cm deep in the ground 6.48, 4 cm deep in 
the ground 6.15, 6 cm in the ground 6.05, 8 cm in the ground 5.85, and 10 cm in the 
ground 5.475.The data was quantitative, therefore the mean, range, variance, standard 
deviation, and a T-test were conducted. The original hypothesis of this experiment was 
that pH levels would be higher in the soil shallower in the A-horizon, which was 
supported because the pH levels decreased as the depth increased. One’s results were 
significant, since one’s null hypothesis was rejected. One’s results mean that the topsoil 
is more likely to gain more inorganic and organic substances, which contribute to soil’s 
pH levels and often make the pH levels more basic.
Further research could test to see if the conditions of an environment have an effect on 
the soil’s pH level.
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Affect of Magnetism on Sugar Crystal Growth

Monika Gutierrez

Heritage High School (HTH)

Does the sugar you put in your coffee react with a magnet?  The experimental 
hypothesis was: If a growing sugar crystal is exposed to an increased magnetic field 
(dependent variable), then its growth will be reduced, compared to a sugar crystal 
grown in Earth's magnetic field (independent variable). 

A sugar solution was poured into thirty jars with wooden dowels.  Fifteen were each 
placed between two stacks of magnets creating a magnetic field of -1.3 gauss.  This is -
0.7 gauss stronger than Earth's magnetic field.  After seven growing days, the crystals 
that attached to the dowels were removed and weighed.  

The results showed the mean for the crystals grown in Earth's magnetic field was 12.8 
grams.  Surprisingly, the mean for the crystals exposed to an increased magnetic field 
was 10.47 grams.  A T-test was used to validate these results.  However, the P value 
from the T-test indicated that the three gram difference between the means could have 
been due to chance; therefore the experimental hypothesis could not be supported.  

Additional testing is required to verify if the magnetic field actually had an effect on the 
growing sugar crystals.  One observation made was that the crystals grown in the 
increased magnetic field did not cling as strongly to their growing surface and portions 
fell away.  Further research could try to determine if an increased magnetic field 
weakens the hold of a growing crystal on its growing surface.  Perhaps trying and 
comparing other growing surfaces would help answer this question.
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The Use of Global Information Systems (GIS) to Determine Possible Areas of 
Archaeological Significance

Spencer Nations

Dominion High School (DMH)

Archaeology, or the study of prehistoric peoples and their cultures, is very useful in 
helping piece together the history of the world.  Archaeologists often strive to find 
ancient artifacts and ruins which tell stories of the past.  It can take quite a long time to 
find such sites.  However, with the advent of satellite imaging and thermal imaging, 
finding potential archaeological sites could possibly be easier.
The purpose of this research is to test the usefulness of satellite images in finding 
potential archaeological sites.  Google Earth was used to examine geographic areas 
which may possibly indicate archaeological significance.  Ground patterns, river 
existence and land forms that would provide protection for human inhabitation were 
analyzed to determine viability as archaeological sites.
The majority of the possible archaeological areas of interest was located in South 
America due to the plethora of water sources and protected areas.  Desert areas, while 
archaeologically important, were more difficult to assess due to the lack of classic 
indicators that favor human inhabitation.  The implication of this research is that using 
satellite imaging might spare cost and save time that would otherwise be spent 
assessing sites by random exploration
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Modeling Populations of Organisms on Titan

Heather Quante

Loudoun Valley High School (LVH)

Exploration of the solar system has yielded data on many different environments that 
may be hospitable to life, including Titan, one of Saturn’s moons. Some organisms that 
live in extreme environments on Earth, called extremophiles, live in conditions such as 
extreme cold which are similar to those on Titan. The purpose of this project is to use 
mathematical modeling to ascertain whether organisms that had evolved characteristics 
similar to extremophiles would be able to survive in Titan’s environments. Last year, 
data from previous studies of extremophiles were collected to quantify growth rate 
under different environmental conditions, and specific data on Titan’s environments 
were gathered using Cassini-Huygens mission data. These two data collections were 
then used in Excel to create a logistic population model whose equation describes how 
extremophiles would be affected when subjected to an environmental condition, such as 
temperature. This year, the project was moved into the Mathematica program to create 
a logistic model that would simultaneously calculate the effects of changing 
temperature, pressure, and pH on the growth rate of the population. Additionally, the 
model was made more accurate by taking into account the population’s constantly 
changing effects on its environment. In the end, when Titan-like environmental 
conditions were chosen for the model, it could determine whether an extremophile 
population would grow and sustain itself or die out over time. The model’s final results 
predicted that possibilities for life on Titan’s surface are slim, but a small, slow-growing, 
stable population may survive in Titan’s underground ocean environment.
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The Relationship between Monofilament, Fluorocarbon, and Braided Fishing Lines and 
Their Individual Deterioration Due to Exposure to UV-B

Andrew Corso

Heritage High School (HTH)

Fishermen need a durable fishing line.  A factor that weighs in on this choice is how well 
the fishing line stands up to UV-B rays.  This experiment determines which lines will 
stand up best to harmful UV-B rays.  If there are three different fishing line materials 
(Monofilament, Braided, and Fluorocarbon), then Braided will deteriorate the least, 
followed by Fluorocarbon, and Monofilament will deteriorate the most after exposure to 
UV-B rays.  The independent variable is material of the fishing line, the dependent 
variable is the amount of deterioration the fishing line has after 25 days.  One set of 15, 
of each type of fishing line sat in the sun, and other sets of 15 were left in a completely 
dark room.  The UV-B was measured every day with a UV index meter and at the end of 
25 days the breaking strength was tested. The mean breaking strength of the 
Monofilament control was 1.84 kg and Monofilament experimental was 1.1 kg.  The 
mean breaking strength for Fluorocarbon control was 2.5 kg and Fluorocarbon 
experimental was 1.5 kg.  The mean for the Braided control was 2.0 kg Braided 
experimental was 2.1 kg. The ANOVA test was used to determine this.  The hypothesis 
was not supported.  Fluorocarbon deteriorated the most, monofilament the second most 
and braided the least.  For fisherman, the best line to use that will last the longest, is 
Braided line.  Further research could be conducted to determine what color of fishing 
line stands up to UV-B the best.
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The Effect of Temperature/ Climate with Elmer’s® and Gorilla® Glue on the Strength of a 
Joint

David Faliskie

Loudoun County High School (LCH)

The purpose of this project is to test strength of Elmer’s® all purpose white glue against 
Gorilla® wood glue.  Glue strength was tested in both cold and wet climates to 
determine which the strongest adhesive is.  Wooden pieces (5cm X 5cm X2.5m) were 
glued together using different glues to form joints.  A portion of joints were placed in 
water, which would act as a wet climate, while other portions were placed in a freezer 
which would act as cold climate.  The project is determining the effect of temperature/ 
climate with Elmer’s® and Gorilla® glue on the strength of a joint.  The joints were 
broken by adding weights to one side of the joint in 1.1kg (2.5lbs) increments until the 
joint broke.  The results suggest that the Elmer’s® glue was stronger than Gorilla® glue 
in both cold and wet temperatures/ climates, and stronger at room temperature.  Making 
the hypothesis “If Elmer’s® glue is test against Gorilla® glue in cold and wet 
temperatures/ climates, then Gorilla® glue will be stronger in both cold and room 
temperatures and the Elmer’s® glue will be stronger in a wet climate.  In conclusion, 
Gorilla® wood glue, which is designed especially for wood, is not really any better than 
all purpose Elmer’s® white glue, in fact Elmer’s® white glue is most likely the better 
choice.  Further studies might include testing Elmer’s® glue against other types of wood 
glue to see if it is stronger than just Gorilla® or if it is stronger than most wood glues.
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How Ski Wax Affects the Speed of Skis

Paige Herter

Loudoun County High School (LCH)

Many competitive skiers believe waxing skis makes them faster, while others think 
waxing can slow ski speed. For ski racers, this an important issue because races can 
be won or lost by milliseconds. This study tested the effects of two types of ski wax, as 
well as no wax, on ski speed.  A weight stabilizing frame was built to hold skis together 
as they slid down a snow covered hill. Weights were placed on the frame to put 
pressure on the skis. Thirty-five trials were conducted each of the hot wax, quick wax, 
and no wax. It was determined that skis with the hot wax treatments performed faster 
than those with quick wax or no wax. Also, quick wax treatments performed faster than 
no wax treatments. The average time for hot wax trials was 4.51 seconds, for quick wax 
4.78 sec., and no wax 5.13 sec. The study showed ski wax does help the speed of skis 
a significant amount, thus supporting the hypothesis. To further study this idea it would 
be helpful to test the ski wax in different weather conditions or on different terrains.
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A Comparison Between High Density Foam Padding, Silicon Gel Padding, and McDavid 
HexPad on the Reduction of Force

Kelly Mcdaniel

Stone Bridge High School (SBH)

Experiment tests different types of elbow pads to determine which best reduces the 
force of softball impact, and therefore best protects a batter’s elbow from injury.  The 
types of padding tested were high density foam, silicon gel, and McDavid HexPad.  A 
pendulum with a softball attached was dropped from 29.5 centimeters and hit a steel 
bar in front of the force sensor (control group) or the elbow pad attached recording 
measurements in Newtons.  Mean forces included 40.57 (no padding), 27.17 (high 
density foam), 31.69 (silicon gel), and 31.50 (McDavid HexPad).  The hypothesis, if an 
elbow pad is made of high density foam, then it will reduce the force exerted by a 
softball better than a pad made of silicon gel or McDavid HexPad, is supported because 
the high density foam padding’s force reduction was highest.  T-tests conducted 
indicated that the elbow pads did reduce the amount of force significantly; validated by 
P values 9.79 x 10-12 (high density foam), 2.64 x 10-4 (silicon gel), and 4.11 x 10-5 
(McDavid HexPad).  In addition a significant difference was revealed between the high 
density foam and McDavid Hexpad with a P value of 4.5 x 10-2.  However, no 
significant difference transpired between the high density foam and silicon gel padding 
with a P value of 5.83 x 10-2 or between silicon gel and McDavid HexPad with a P value 
of 9.4 x 10-1.  Sources of error included the force sensor because it maxed out at 45 
Newtons, as well as the insecure construction of the pendulum.  Another variation of 
this experiment could test impulse, how long the force occurs indicating how well the 
elbow pads spread out the force over time.
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"Going Green": How Green Roofs Affect a Building's Temperature?

Christopher Miller

Harmony Intermediate School (HRM)

This project was chosen because green roofs are a very interesting, very rapidly 
growing field of science, technology, and economics.  In this project, a model green roof 
was paired up against a model shingle roof in several temperature tests which 
compared how the two model roofs reacted when exposed to prolonged heat.  The 
independent variable was which type of roof model was being tested.  The dependent 
variable was the temperature on the top and underneath each roof model at the end of 
thirty minutes.  The statistical results that followed were quite interesting.  The mean 
average temperature of the green roof was 20-33% cooler than the shingle roof.  This 
translates to about 5-19 degrees Celsius.  My hypothesis was the green roof would 
keep out heat better than the shingle roof.  The type of roof greatly influenced the 
temperature underneath thus leaving a good independent variable and dependent 
variable. To continue this experiment, testing other types of roofs against a green roof 
and not just a shingle roof would provide an interesting, realistic experiment.
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The Effect of Varying Colored Buildings on Heat Reflection

Brandon Weight

Briar Woods High School (BWH)

With this project, the goal is to prove that there is not only a surface
temperature decrease in a house roof painted white as opposed to a control group let
black, but there is also a significant amount of heat reflected off the white rooftop as 
well.
By taking a scaled-down version of households and the sun – by creating a 10x10x10
cm, 20x20x10 cm and a 40x40x10 cm house in both colors, and directing a heat lamp at
each set – this experiment successfully proved that there is a temperature difference in
altering the rooftop color. The means for the white houses were 32.28, 29.16, and 
28.20,
while the means for the black houses were 66.48, 65.89, and 63.60 for the small,
medium, and large houses, respectively. This nearly 30 degree spread resulted in T
values of 37.50, 43.43, and 44.63, as well as probabilities of 6.37 x 10-25, 1.78 x 10-27,
and 1.90 x 10-24 for the small, medium, and large houses, respectively. Therefore, 
since
the T values exceeded the T-table value for 28 degrees of freedom, 2.05, the null
hypothesis was rejected, and the research hypothesis was supported. Due to this 
strong
correlation between a white house and a small surface temperature, additional research
may prove that reflecting the heat of a rooftop may negate the need for excess
insulation, and may, in fact, send heat back into space on a larger scale, thereby
nullifying some of the effects of global warming.
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Engineering: Materials & Bioengineering (900)

Project No. Last Name, First Name Title
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The Effect of Different Knitting Stitches on the Weight They Hold

Cori Goodwin

Heritage High School (HTH)

The purpose of the experiment was to find out what knitting stitches held the most 
weight.  The results would ensure that the strongest stitches were being used when 
knitting material for use.  There were four variables tested.  The first was an all knit 
sample, then an all purl sample, a knit, purl, knit, purl sample, and a knit, knit, purl, purl 
sample.  The different stitches affected the weight held.  Each sample was clamped into 
two clamps.  Weights were added on the ends of a weight lifting bar that suspended 
from two hooks until the sample broke.  It was found that the knit, purl, knit, purl sample 
held the most weight at an average of 39.31 kg.  The knit, knit, purl, purl sample held 
the second largest weight at an average of 34.32 kg.  The all purl sample held the third 
largest weight at an average of 33.86 kg and the all knit sample held the least weight at 
an average of 29.29 kg.  The hypothesis was supported.  The different stitches had an 
effect on the weight each held.  This shows that the stitch density changes effecting the 
strength.  Further research could explore the correlation between the number of rows 
and the strength held.
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A Faraday Generator that Harnesses the Energy from Walking

Jonathan Horin

Stone Bridge High School (SBH)

Today, humans are living in an energy crisis where nonrenewable energy is being used 
up at an ever-increasing rate. In order to change this, alternate sources of renewable 
energy need to be found and utilized. One way to do this is by harnessing the power of 
walking. 
     In this project, multiple steps were used to come up with a design that could work to 
do so. After a proof of concept of running a magnet through a coil induced an electric 
current, more turns were added to the coil to generate a greater current. In order to 
make a sturdy design that could produce electricity by walking, a PVC pipe was used to 
protect the coil from being crushed while letting a magnet move easily through the coil. 
An inner plastic tube that went through the coil was added to create a seamless place 
for the coil to rest between the pipe and the tube, a place for the magnet to run through. 

     The device was taped to the lower leg, and was tested on a treadmill.  Once this 
design was tested, the conclusion was made that walking was not going to supply 
enough back-and-forth movement for the magnet to pass through the coil. In a last 
effort, the movement of walking was studied and the final design was revised. By 
adding a four inch dowel rod that ran perpendicular to the shoe and pipe, it changed the 
angle of the generator to account for the angle at which the foot was at a standing 
position. Doing this made a large difference but the frequency at which the foot was 
moving never resulted in enough to make the generator to produce sufficient electricity.
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The Effects of Blade design on The Electrical Output of a Vertical Axis Wind Turbine

Taylor Jacobs

Loudoun County High School (LCH)

Renewable energy resources, though eco-friendly, are not as effective as traditional 
energy producers.  In the project conducted the goal was to find the most efficient 
design of a vertical axis wind turbine. The experiment observed eighteen blade designs 
and measured the electrical output, in volts. There were four different designs (inside, 
outside, sideways, and eight blades) each having five different widths (except the eight 
blade design having three different widths). The most effective design of all groups was, 
inside blades (20.3cm); least was, inside blades (5.1cm).  The best results for each 
group include designs 5.1 cm of outside blades, 20.3cm of inside blades, 25.4cm and 
20.3cm of sideways blades, and 20.3cm of eight blades. Major conclusions made 
include: as the curve on the blade increases there is less resistance and greater lift; but 
blades close together (due to the size of the curve) begin to experience interference. 
Interference also occurs with the eight blades (because kinetic energy is reduced with 
each blade hit).  The sideways blade designs though are different from the others 
because they catch the air and do not use lift. There is also greater resistance, making 
them the least effective design. These results support the alternative hypothesis (that 
changing the blade design has a significant effect on electrical output) and refute the 
null hypothesis because the inside blades (20.3) were significantly better than the rest 
of the designs.  These experiments only explore eighteen designs and there are many 
other blade designs that can be further studied.
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Water Balanced Wheels

Wiktor Koczorowski

Broad Run High School (BRH)

This project in its present form is the result of an engineering experiment, on the effect 
of water wheel balancing on time of spinning. The purpose of this experiment was to 
find an alternative material for wheel balancing. 
The independent variable was the water balanced wheels. The control group is the 
unbalanced wheels. The dependent variable is the time that both wheels remain 
spinning is one direction, this is measured in seconds.  Volunteers were not needed in 
this experiment. Fifth teen wheels were balanced out using water, and the other fifth 
teen remained unbalanced. Each wheel was tested by spinning it on the axle and timed 
how long they spun.
The results of this experiment show that water can be used as a wheel weight. The 
mean of the balanced wheels was 25.77 seconds and the unbalanced, 19.39. The 
water acted as a good wheel balance and significantly increased the duration of the 
wheel movement. 
The information gathered in this experiment process supported the hypothesis, this 
shows that the hypothesis is correct. The hypothesis states that if a wheel is balanced 
by water than it would spin longer than an unbalanced wheel. The statistical analysis 
supports the hypothesis. The independent variable influenced the dependent variable, 
this compared to the control group by spinning longer.  Major source of error was that 
not all wheels were perfectly even on the sides; this could be fixed by better equipment. 
Can this project apply to tires in vehicles?
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The Effect of the Configuration of the Motor on the Amount of Electricity Produced Using 
Wind Energy

Lakshmi Kopparam

Briar Woods High School (BWH)

The purpose of this experiment was to see if the number of magnets in the configuration 
of the motor has an effect on the amount of electricity produced from a windmill. The 
independent variable was the number of magnets in the motor and the dependent 
variable was the amount of electricity produced. The control of the experiment was 
using just one magnet in the motor. The procedure of the experiment was to remove a 
magnet from the motor after fifteen trials and at each trial to record the amount of 
electricity produced.
The results of the experiment were as follows. The means for each of the experimental 
groups were; for four magnets 1.16 volts, three magnets 0.32 volts, two magnets 0.193 
volts, and for one magnet 0 volts. The statistical test done for this experiment was a 
t-test. The t-test showed that the data gathered from the experiment was significant. 
The alternative or experimental hypothesis was supported based on the statistical test 
performed to show significance. The results of the experiment show that by increasing 
the number of magnets in the motor, the independent variable, the amount of electricity 
produced, the dependent variable, proportionally increases. Further research could 
explore if the strength of the magnet affects the amount of electricity produced.
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The Efficient Propeller Design

Justin Longosky

Loudoun Valley High School (LVH)

From World War I till today, people fly planes with propellers without understanding the 
key factor behind thrust.  By having the perfect pitch angle it allows planes to go faster 
with less gas consumption.  This experiment tested to see what the best pitch angle to 
fly a plane would be.  To test this idea, a device was engineered.

In this experiment a wooden propeller pushed a parachute forward on a metal rod, the 
farther the parachute went, the more efficient the propeller pitch is said to be.  The 
independent variable is the degree of the pitch and the dependent is the distance 
traveled (measured in cm).  The most important finding was that if the pitch is angled 
too high, less thrust was created.  The hypothesis was not supported, because the high 
pitch angle did not produce as much thrust.  The best thrust was produced at a twenty 
degree angle.  With this, the propeller on the plane will give it the best speeds at a lower 
gas rate.  To further test this experiment, the propeller at twenty degree should be 
tested on an actual plane.
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The Affect of an Insulator’s Density on its Ability to Absorb High-Frequency Sound

Luke Luehr

Broad Run High School (BRH)

This specific experiment was designed to test whether or not the density of an insulator 
would affect the amount of high frequency sound that it could absorb in order to 
eliminate ambient noise where it is not wanted. This experiment tests the efficiency of 
four, easily attainable materials in absorbing high-frequency sound.
      In the experiment, four different boxes measuring 60.96 cm x 60.96 cm x 30.48 cm 
were made out of one of the four insulators and were placed around an amplifier. Then 
a               high-frequency sound measuring 103 decibels was emitted. A sound level 
meter was used to record the decibel level of the sound after it had penetrated through 
eh respected insulator.
      The independent variable in this experiment is the density of the insulator, the 
dependent variable is how much sound penetrates through the insulator, and the control 
was the experiment tested without an insulator.
      The hypothesis was supported, due to the more dense materials absorbing 
high-frequency sound more effectively than the less dense materials. An idea for further 
experimentation would be to test the affect of other variables (such as internal structure 
and external surface of the insulator) on how much high-frequency sound they can 
absorb.
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The Effect of Household Appliances on Wireless Internet Connection

Mary Murphy

Broad Run High School (BRH)

This project examines the effect of household appliances on wireless internet 
connection.   
 The independent variables were the household appliances. The dependent variable 
was the signal strength of the wireless network as measured in signal strength bars. 
The control was the signal strength when none of the appliances were in use.  Signal 
strength was measured while none of the appliances were in use and then measured as 
each was turned on.
 The results of this experiment show that the microwave, cordless phone, garage door 
opener, cell phone and baby monitor did interfere with connection. The mean for each 
of these variables in bars was:  microwave 3.93, cordless phone 4, garage door opener 
3.47, cell phone 4, and baby monitor 4.13.  The results show that the refrigerator and 
fan did not have an effect on signal strength. The mean for these variables were: 
refrigerator 4.53 and fan 4.33. The mean for the control was 4.67 bars. Data was 
evaluated using t-test statistical analysis.
 The hypothesis was: If a household appliance is turned on, then the signal strength of 
the wireless connection will be reduced.  Results of the t-test supported the hypothesis 
for the microwave, cordless phone, garage door opener, cell phone and baby monitor. 
The hypothesis was not supported for the refrigerator or fan.  The t-test proved that any 
observed differences in signal strength were not significant.
 Further research could explore the study of radio frequency bands to identify potential 
crowding as the use of wireless technology increases.
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The Human Generator

Capwell Taylor

Loudoun Valley High School (LVH)

Can the human metabolism produce energy more efficiently than conventional 
methods? This experiment will answer this question by exploring the way food impacts 
the power a human can produce. The cost of this food is calculated and compared to 
the amount of power the human produces in order to determine the cost of the power. 
The hypothesis stated that the power produced by a human metabolism from converting 
food into energy via a bicycle generator will be cheaper, more efficient, and more 
environmentally friendly than the power produced by the electrical company using coal 
and oil burning generators. This experiment shows that human-produced power is more 
environmentally friendly and cheaper but not as efficient or as practical as producing 
power with the use of coal or oil-burning generators. It was also found that 
carbohydrates and calories are the best energy producing nutrients that one can eat. 
Carbohydrates had a 74% correlation with the amount of watts produced, while calories 
had a 63%. On the days the test subject consumed a lot of carbohydrates and/or 
calories they produced the most amount of power. Specifically the days on which the 
test subject ate pancakes and maple syrup were the days on which they produced the 
most power. Expansions can be made to see how efficiently the body uses this power 
by measuring the amount of energy which is given off as heat or used to power other 
bodily functions.
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How Does the Position of a Winglet on the Tip of an Aircraft Wing Affect the Reduction of 
Wingtip Vortices?

Nicholas Aiken

Heritage High School (HTH)

How does the position of a winglet on the tip of an aircraft wing affect the reduction of 
wing tip vortices? This experiment is scientifically significant because winglets are a 
new technology and are still being experimented on a larger scale. Winglets reduce 
wing tip vortices. Winglets also increase fuel efficiency, but in this experiment, the use 
of winglets on the reduction of wing tip vortices is being tested. The three types of 
winglet positions were tested, and were also the independent variables, were a winglet 
centered at the end of the wing vertically, a winglet that is translated towards the trailing 
edge, and a winglet that is translated towards the leading edge of the wing. The 
performance of the 3 different winglets, (the dependent variable), was compared to the 
tests run on wings with no winglets. This experiment was run by using a Plexiglas wind 
tunnel, a fog machine to make the streamlines visible, and a vacuum to suck the air 
from the fog chamber through the screen and into the test chamber. The results that 
were found supported the original hypothesis for the experiment; the winglets did 
reduce the size of wing tip vortices because the averages of the raw data for each 
winglet tested was 2 centimeters smaller than that of the wing tested with no winglets. 
However the winglets didn't reduce the vortices as much as expected. The next step to 
further research winglets is to test different types of winglet shapes, such as blended 
winglets and wing tip fences.
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Going Green at Home

Devin Buennemeyer

Loudoun Valley High School (LVH)

Over time homes are becoming more efficient, but because all homes are different, 
there are changes that can be made which would make the house more energy 
efficient. This experiment was done to show that making small changes, such as 
changing light bulbs and reinsulating the home, will make a substantial difference on the 
overall energy efficiency. The procedure involves testing the home with help of a blower 
door, combustion analysis tool, detecting gas leakages and measuring the home’s 
interior pressure. With help of the homes’ energy bills, the amount of CO2 used was 
measured. Home A used 9.4 Metric Tons of CO2 (13099 kWh); House B used 19 Metric 
Tons of CO2 (26457 kWh), and house C used 9.9 Metric Tons of CO2 (13840 kWh) in 
2009. When comparing homes A, B, and C, the t-test showed a t Stat of 3.403296 and 
a t Critical of 1.717144 (between Houses A and B), meaning house B used much more 
energy. Simple changes such as changing one incandescent light bulb can save up to 
188kWh per year when switched to a fluorescent. In this experiment the hypothesis was 
supported, because houses were seen to fluctuate in energy usage, and reinsulating 
the house and/or changing light bulbs can make the home more energy efficient. There 
are also greater changes that can be made, however they take more time to pay for 
themselves, such as geothermal heating for example.
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The Effect of a Wing’s Shape on How Much Lift It Produces

Peter Carrico

Stone Bridge High School (SBH)

The shape of an airplane wing affects its lift-to-drag ratio and its angle of attack (tilt).  
This project tests different combinations of wing shapes and angles of attack to 
determine which combination produces the most efficient lift-to-drag ratio. Six different 
wing shapes (IV) and a positive control were constructed from foam board, shaped with 
a  sander and mounted on a small, sliding base that allowed measurements in lift and 
drag.  Two pairs of holes were drilled to allow a change in the angle of attack.  The 
wings were tested by being placed in a 40 mph wind tunnel to record lift and drag (DV).  
The negative control was the base alone tested in a wind tunnel.  Lift and drag 
measurements were recorded in the wind tunnel’s specific units. The thin airfoil 
produced the highest lift/drag ratio at 1.67 with a variance of 0.14. The standard airfoil 
was expected to have the best ratio.  The thick airfoil was expected to have the most lift, 
but only had it at 15 degrees.  Measured drag at 15 degrees was lower than  measured 
drag at 0 degrees for all wings.  ANOVA for lift and drag at 0 and 15 degrees showed P 
values 1.6E-119, 3.3E-145, 8.2E-195, and 1.5E-202.  T-test show that the control and 
experimental groups have a statistically significant difference (p<0.05), refuting the 
alternative hypothesis.  Apparently the inaccurate drag data at 15 degrees was caused 
by friction on the base. The high ratio of the thin airfoil and low lift of the thick airfoil 
were caused by the tunnel’s wind speed. To improve the test, higher wind speeds, a 
separate base for measuring angles, and a laminar flow wing could be used.

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

1003S10
Energy & Transportation

1000

LCPS RSEF OFFICIAL ABSTRACT - 2010



How Can the Fuel Efficiency Of Trucks Economically be Improved?

Rebekah Cummings

Loudoun County High School (LCH)

This test was to examine effectiveness of four changes that could be made to semi 
trucks to reduce the drag and improve fuel efficiency. Fitting a sleeve between the cab 
and the rear of the truck, adding flaps behind it, and putting a v-shaped wedge 
underneath it were all attempted. In addition, another type of the flaps were examined 
where they were covered in small depressions similar in function to the dimples on a 
golf ball. 
     Each of the additions performed better that the control, The basic model, the control, 
was blown back an average of 7.24 grams. The addition of the cover between the cab 
and the rear of the truck pulled back an average of 5.73 grams. The flaps on the rear of 
the truck were about as effective, with the smooth ones having an average of 5.796 g. 
However, when the “dimples” were added, the drag improved from the smooth by 3.47 
grams, having pulled back an average of 4.326 g. The V on the underside did almost as 
well at 4.816 grams.
     The results supported the hypothesis in that each of the additions to the model 
performed better than the control. This experiment could have been done better in a 
larger scale, so that measurements could have been shown as more constant, although 
with a p value of less than one it was shown that the results were significant.
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Different Blade Degrees to Increase Energy

Caitlin Gore

Loudoun Valley High School (LVH)

The purpose of this project was to explore which blade angle is best to increase the 
energy output of a small wind turbine. The hypothesis states that a 75° angle will 
produce more voltage than any other angle tested. A fan was used as the constant wind 
source for each trial, pushing 3 blades to produce voltage. After every 5 trials a different 
blade angle is used which changed the calculation of volts on the voltmeter. 
The following angles were tested to see which blade angle on the turbine would 
produce the most voltage: 0°, 15°, 30°, 45°, 60°, 75°, and 90°. After analyzing the data, 
the trials for each degree tested do not show consistency in the amount of voltage 
produced. When comparing each segment of trials through the t-stat analysis, the 
average trials were very different. While evaluating each data group with the other data 
groups through a t-test assuming equal variances, the comparison shows that there is 
difference between each angle. For example, when comparing 30° and 75°, the t-stat 
(9.75) and the t-critical two-tail (2.61) indicates that there is a significant difference 
between the voltages produced at each of these angles. The hypothesis is not 
supported because the 30° angle produced most voltage of all blade angles tested.
This experiment could be improved by using a more stable turbine and using actual 
wind. Determining the shape and type of blade that could produce more voltage would 
be an extension of this project.
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Are we cold yet?

Anna Iszard

Park View High School (PVH)

This experiment was conducted to find a good way to make batteries last longer.  The 
main concept of the project was to run down batteries that were being kept at different 
temperatures.  The independent variable was the temperature of the batteries. The 
dependent variable was the time it took for the batteries to die.  The control group was 
the set of batteries that were kept at room temperature.  There were three different 
groups of batteries; Room temperature, refrigerator, and freezer.  First, the temperature 
of each battery group was recorded every day for one month.  A stopwatch was used to 
time how long it took the digital camera to drain the batteries.  The hypothesis was not 
supported.  The means for each group are close in time.  The room temperature group 
took 1 hour, 26 minutes, and 2 seconds.  The refrigerator group took 1 hour, 30 minutes 
and 23 seconds. The freezer group took 1 hour, 28 minutes and 57 seconds.  The t-test 
determined the statistical difference between the data of the three groups.  The line 
graph showed fluctuations in the battery drain time.  The alternative hypothesis was: If 
batteries are stored in the refrigerator and/or freezer, they will last longer.  This was not 
supported.  The temperature did not influence the time that it took for the batteries to 
drain.  Further research could explore the effect that temperature has on batteries and 
the life expectancy of batteries.
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Effect of Windmill Blade on the Amount of Energy Produced

Andrew Kovalenko

Broad Run High School (BRH)

The efficiency of a wind turbine is affected by many factors, so the way the blade is 
designed is very important to the productivity of the wind turbine.  The purpose of this 
experiment was to determine which shape, angle, and material is most effective for the 
blade design on a wind turbine.
For the experiment, different shapes, angles, and materials were tested on a small 
scale wind turbine.  Each type of blade was also tested in a set of 2 and 3.  Results 
were measured on a volt meter, and recorded in a data table.
The main data consisted of the recorded voltage produced by each blade angle in each 
category.
Shape 2 at 15 degrees in the plastic, 3 blade set produced the most electricity, at 8.62 
volts.  Shape 2 also proved to be the most productive shape, producing at least 0.2 
more volts than Shape 1 in every trial, and in some cases, up to a full volt.
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The Relationship between Dirty Vegetable Oil and Clean Vegetable Oil on How Quickly 
the Fuel Burns

Thomas Martin

Freedom High School (FHS)

This project is designed to test fuel efficiency of two biodiesels, clean and dirty 
vegetable oil.  In this project the IV is the type of fuel, the DV is the length the fuel 
burned, and the control is commercial diesel.  To replicate this experiment, first, the 
biodiesels must be made; the dirty biodiesel must be obtained from a restaurant that 
uses vegetable oil.  After making the fuels, put them into tea lights, light and time them.  

Statistics suggested there was an extremely significant difference between the 
biodiesels and commercial diesel; the biodiesels being more fuel efficient.  As for the 
biodiesels, statistics suggested there was not a significant difference. The mean burn 
times in seconds for the fuels were: 307 for commercial diesel, 446.07 for clean 
biodiesel, and 451.6 seconds for the dirty biodiesel. The data collected states that the 
null hypothesis wasn’t rejected at the 0.05 level and 28 degrees of freedom (clean vs. 
dirty t=0.1743<2.048). However, both biodiesels were significantly greater than the 
control (clean vs. control t=8.1457>2.048) (dirty vs. control t=4.7607>2.048).
The hypothesis of, if dirty vegetable oil is used to create biodiesel compared to clean 
vegetable oil then it will have no effect on burn time, was supported by the results.  The 
IV didn’t affect the DV, but was different from the control. One error in the project was 
nothing was used to test the power produced.  This experiment could be further tested 
by running the fuels in a car and recording the RPMs from the fuels.
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The Effect of the Aspects of a Windbelt on Its Energy Output

Steven Page

Briar Woods High School (BWH)

The Windbelt is the first incredibly cost-effective device to use wind power to generate 
electricity on a small scale and be more efficient than a wind turbine. The purpose of 
this experiment is to analyze how the different parts of a Windbelt generator relate to 
the Energy Output given by the Windbelt. For this experiment, six independent variables 
were selected: Speed of the wind source, Position of the wind source from the coils in 
the x direction. Distance from the magnets attached to the belt to the wire coil, the 
gauge of wire used, the number of turns of wire, and the magnet strength. My procedure 
involved building a Windbelt test rig and then testing the voltage using a voltmeter after 
each variable was changed. The results of a multiple regression statistical test produced 
the following formula:

Output Voltage = 0.8338*Fan Speed +15.07*Fan Position -0.1871*Distance from Coil to 
Magnets +0.03746*Coil Type +0.29888*Magnet Strength -8.5278

This formula will calculate the Output voltage given any input of independent variables. 
Some sources of error in this experiment could be a malfunction in the voltmeter, 
accidental changes in testing conditions, not enough of a range of testable independent 
variables, and miscalculations. Further research could be conducted on whether or not 
there will be significance if a more powerful Windbelt is tested or whether or not the 
formula will prove true for all possible combinations of a Windbelt up to infinity or will 
there be a max value at which a Windbelt will become ineffective.
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The Morphing Wing: A Prototype Wing Utilizing the Shape Memory Properties of Nickel 
Titanium Alloys to Morph the control Surfaces, Allowing for More Efficient Flight

James Pfohl

Loudoun Valley High School (LVH)

Just as a bird is able to change the shape of its wings to affect its flight capabilities, the 
ability to morph the control surfaces of fixed-wing micro air vehicles (MAVs) would allow 
increased aerodynamic efficiency under a wider range of flight conditions. Morphing 
control surfaces must utilize materials that are repeatedly able to change shape. The 
purpose of this experiment is to design and build a prototype wing using BioMetal to 
control a morphing flap and compare the drag and lift coefficients to those of a 
conventional mechanical flap. BioMetal, a nickel-titanium artificial muscle fiber, exhibits 
flexible smooth contraction when resistively heated to 70 degrees Celsius, returning to 
its original shape when cooled. The airfoil used in the design is the NACA 2415. The 
wing design allows both morphing and conventional mechanical flaps to be 
interchanged. The morphing flap incorporates BioMetal actuators and pulse width 
modulation to control flap
 deflection. Wind tunnel testing is currently underway. The independent variables are 
wind speed and angle of flap deflection. The dependent variables are lift coefficient and 
drag coefficient. The control is the airfoil with no flap deflection. Data is currently being 
collected.
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The Relationship Between the Airfoil Design of a Small Windturbine Blade and the 
Electrical Output as Measured in Volts

Eric Rothacker

Briar Woods High School (BWH)

In response to the call for U.S. energy independence and an awareness of renewable 
energy sources as options to reduce the global warming footprint, the use of wind 
energy as a renewable energy source could generate significant electricity every year 
and lead to the increased demand for cost effective small wind turbines. In this 
experiment, one aspect of small turbine design, the shape of the airfoil used to construct 
the blades, was examined to determine the most efficient transfer of electrical energy. 
In addition to the control blades, three airfoils, the E 387, FX 63-137, and SD 2030 were 
used to build each set of turbine blades tested with a constant wind source for their 
electrical output transferred from the turbine to the voltmeter. Averages of each airfoil as 
well as the control blade were calculated. When reviewed,  the SD 2030 showed the 
highest mean electrical energy transfer of 15.33 millivolts with the FX 63-137, E 387, 
and control group showing 13.05mV, 8.74mV, and 10.25mV respectively. A t-test was 
performed, confirming significant data and therefore rejecting the null hypothesis. The 
results supported the hypothesis that an airfoil with a higher lift to drag ratio will transfer 
wind energy into electrical energy with a higher voltage output. Additionally, by 
increasing the lift to drag ratio by 1.17 from the FX 63-137 to the SD 2030, the energy 
output increased by approximately 51%. Additional research might focus on the affect of 
optimal angle of attack on a specific airfoil's electrical energy output.
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Nano-Tech Powering the Green Movement

Adithya Saikumar

Briar Woods High School (BWH)

Ever think of driving a car without stopping for gas?  That is possible with hydrogen fuel 
cell powered automobiles. It is the future of renewable energy, but the problem is its 
efficiency.  This experiment focuses on trying to increase the efficiency of such a car.  
Using Silver nano-particles(IV), the experiment tests to increase the time the car 
runs(DV) on a single charge.  The time the car runs without the nano-particles serves as 
the control.  15 trials were taken for both the IV and the Control group.  The time the car 
ran and hydrogen/oxygen produced were recorded.
The control group timing averaged 326.33 seconds.  The IV group averaged 343.33 
seconds.  The amount of hydrogen/oxygen produced for the control and IV groups were 
15.23/11.06mL and 19.06/9.9mL respectively.  The number produced by a T test 
indicated that the results were not significant.
The alternative hypothesis stated, “if one added nano-particles to fuel cells, the 
efficiency will increase.”  Based on the results found, the hypothesis was supported.  
However, the T test reported the results were not significant.  More trials may have 
helped.  The independent variable influenced the dependent; there was a 17 second 
increase in the IV group timing. 
Further research could explore on why nano-particles increased hydrogen production 
but not oxygen production.  This experiment was done in a small scale. It proved that 
nano-particles increase the efficiency.  It could be extended to full size cars.  This 
experiment is a contribution to the future of fuel cells as a source of renewable energy.
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The Implementation of Organismal Morphology Patterns in Creating More Efficient Solar 
Cells

Matthew Tucker

Dominion High School (DMH)

Collecting solar energy to power homes and businesses has grown greatly in past 
decades.  Efficiency percentages of solar cells range from approximately 10 percent 
conversion of light into electric energy to conversion of over 40 percent.  The cells which 
provide higher energy conversion are very expensive and are not used very often.  The 
more commonly used cells provide lower conversion percentages but provide a free and 
clean energy source. 

Solar cells have a similar appearance in that they are all usually constructed in a grid 
pattern.  This may affect the efficiency of the cell.  The purpose of this research was to 
determine if solar panels could be built based on patterns found in nature with the 
hopes of increasing energy conversion efficiency.  Test panels were constructed using 
reflective tape to model cells patterned after diamond and rounded fish scales, snakes 
scales, butterfly wings, honeycomb, and Acetabularia.  These were tested to determine 
which pattern was least reflective and hence best at light absorption.  

The optimal patterns were the honeycomb and the diamond fish scale patterns. Actual 
solar panels were constructed based on these patterns. Using these constructions, 
average energy conversions were 0.25 and 0.44 volts respectively.  Statistical analysis 
via a t-test indicated that the difference between voltage produced by the two patterns 
was significant. The practical implication of this research is that perhaps the current 
model of making solar panels could be more efficient using something other than the 
standard grid cell plans.
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Propeller Design vs. Efficiency of Generating Electricity

Evan Watson

Briar Woods High School (BWH)

This experiment focuses on alternative energy and in particular wind power. Wind 
power is a good alternative to burning fossil fuels because wind is a renewable energy 
source and in some places there as an abundance of it. This project is meant to find the 
best possible design (pitch) of the propeller that goes on wind turbines so that the 
turbines can maximize the amount of electricity being generated. The control used in 
this project is a propeller with 3 blades which is standard on a wind turbine and it has a 
pitch of 4 in. The independent variable in this experiment is the pitch of the prop. The 
dependant variable is the amount of electricity being generated. The propeller that was 
the most efficient was the control. It had the highest average amount of energy 
generated at 0.85106667v. The T-Test was performed on the data and for each variable 
the null hypothesis was accepted. The alternative hypothesis was that the propeller with 
the most pitch would generate the most electricity. The hypothesis was not supported 
because there was no significant change of electricity generated between the 
propellers. The independent variable did influence the dependent variable but not 
significantly which means that the pitch of the propeller of a wind turbine does not have 
a significant affect on the amount of electricity being generated.
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Harnessing Botanic Voltage to Illuminate LED Sources

Roy Xiao

Dominion High School (DMH)

The energy crisis has necessitated the need for the exploration for alternative energy 
sources. Many times, the cost incurred is greater than the savings experienced in the 
use of alternative forms. The purpose of this research, therefore, was twofold: to 
determine whether a voltage could be harnessed from trees that could be used to power 
several LED light panels and to determine if external environmental conditions and/or 
species type influenced voltage production by the tree. 
Copper tubes were inserted into the soil and nails were inserted into trees, and 
measurements of voltage were taken in various environmental conditions. A LED light 
board was constructed with copper wire leads that would connect to the tube and the 
nail. 

It was determined that cherry trees produced the greatest voltage and, that on average, 
voltage production rose as temperature rose.  While voltage was produced by trees, 
amperage was not great enough to light the LED board. Research at this time entails 
using custom-fabricated circuitry composed of an integrated boost converter combined 
with steady amperage in order to pursue the practical application of this voltage. 
Though relatively minor compared to the major energy crisis, the development of small 
applications like this is the first step towards mainstream use of alternative energy 
sources.
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Waste Products as Growth Media for the Accumulation of PHAs

Anita Alexander

Broad Run High School (BRH)

Hannah Arnold

Loudoun County High School (LCH)

Polyhydroxyalkanotes, or PHAs, are biodegradable thermoplastics produced by certain 
bacteria under stressed conditions. However, the production and extraction of this 
polymer is currently an expensive process. The goal of the research is to lower the cost 
and impact on the environment of the process by using waste products for the main 
carbon source. The specific objective of the research was to determine which of several 
waste products is most effective as the carbon source to be used in the fermentation 
medium. Ralstonia eutropha was in grown in a nitrogen-limited fermentation medium 
containing an excess of carbon in the form of varying waste products, such as a dead 
leaf slurry and seeds. The growth of the cells was measured, and the polymer was 
subsequently extracted by first treating the bacteria with methanol, and then adding 
30mL acetone for 24 hours. Comparisons were made between the growth rates of 
bacteria in the different media, as well as between the dry weight of the extracted 
polymer. Slightly lower growth rates have been observed in those trials utilizing a waste 
product as a carbon source, as compared to the control group using fructose. Polymer 
yield in waste product trials has also been lower than in the control group, however the 
final product is comparable and makes use of materials that would otherwise be thrown 
away.  By reducing the overall cost of this process, the economic viability is increased, 
thus giving the product potential as an environmentally beneficial replacement for 
petroleum-based plastics.
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Snap It: the Use of Near Infrared Photography to Detect Plant Damage

Anna Cho

Loudoun County High School (LCH)

Near infrared photography (NIR) was used to detect stress (infestation, excessive 
amount of pesticides, etc) in plants.  A filter that blocks visible light was attached to a 
regular digital camera, Nikon coolpix 950, to be able to photograph using near infrared. 
     Plants naturally reflect white, however if stress is available, specks of black should 
appear.  In color near infrared, foliage shifts the green to red hues due to the reflectance 
of light and is sensitive to blues. The foliage should appear red if healthy, and more 
magenta if unhealthy. If there is an excessive amount of stress, then the near infrared 
photography is able to detect stress through the reflectance of light. 
By knowing the different kinds of added stress and the added results of the 
photographs, the excessive amount of pesticides /infestation show a shift of darker 
hues instead of the regular reflected white (the plant that received normal amount of 
water with excessive pesticide and plant with no water with pesticide). The plant that 
received no pesticide and watered daily, however, reflected white and did not contain 
any “unhealthy behaviors”. Weather patterns hold an importance of the amount of stress
. During the winter it was more visible that there was an added amount of stress due to 
several factors: snow, and less amount of sunshine, meaning harder for plants to 
undertake photosynthesis which is their source of energy. 
    The use of near infrared photography to detect stress in plants is apparent. The more 
stress a plant has, the reflectance of the plant has a darker percent ration.
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Quantifying the Economic and Ecologic Benefits of Tree Cover

Aubrey Higginson

Stone Bridge High School (SBH)

The purpose of this experiment is to quantitatively determine the economic and 
ecological benefits of tree cover. An aerial image of Loudoun County, Virginia was 
obtained and using a software called CITYgreen™ (an extension off ArcGIS), the 
features within each of the ten study areas (high schools) were digitized. Polygons were 
drawn over specific features, and then this vector data was configured into raster data, 
in a process called rasterization. The landcover was the configured to be read by the 
CITYgreen program and with the extension Crystal Reports, an analysis for Freedom 
High School was run. Various problems with the coordinate system prevented an 
accurate analysis to be run, but work is continuing and eventually each study site will 
have an accompanying analysis detailing the various economic and ecologic benefits of 
the treecover on the sites. Judging by research, and the information and maps that I 
have procured, I can judge that trees are a large part of the grounds, and future analysis 
will provide the quantitative data necessary.
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The Effect of Ferric Hydroxide Filtration on the Removal of Sodium Arsenate in Drinking 
Water

Raya Iqbal

Freedom High School (FHS)

This study relates to the area of environmental management. The purpose of this study 
is to provide and investigate an inexpensive, efficient way to remove sodium arsenate 
from drinking water. Sodium arsenate-water samples were filtered through oxidized iron 
nails (ferric hydroxide), and in the process, the sodium arsenate was adsorbed by the 
ferric hydroxide. The conductivity and pH of the samples were measured before and 
after filtration. The trend of sodium arsenate amount after filtration was determined by 
conductivity (measured in microsiemens/cm). The independent variable was the 
presence of ferric hydroxide for adsorption. The dependent variable was the 
conductivity of the sample. The control group used fresh iron nails for filtration. The 
conductivity of the ferric hydroxide filtered samples decreased consistently, indicating 
the reduction of sodium arsenate ions in the water. The mean for the change in 
conductivity was –464.07  mS/cm. A t-test was used to statistically analyze the data. 
The alternative hypothesis stated that if the sodium arsenate comes into contact with 
ferric hydroxide, it will be adsorbed, and thus decreased. The alternative hypothesis 
was accepted because the null hypothesis was rejected (P>0.1).  The presence of ferric 
hydroxide greatly affected the sample conductivity, significantly decreasing the sample 
conductivity. Further research could explore the use of other iron oxides on the 
adsorption of various other arsenic forms for the most efficient adsorbent. Further 
studies could also employ ferric adsorbents with various particle sizes to adsorb 
arsenic, testing for the most efficient adsorbent particle size for arsenic adsorption.
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Hydroxylmethylfurfural (HMF) Production from Sawdust as a Platform Chemical in 
Biodegrable Plastic Creation

Philip Koranteng

Dominion High School (DMH)

Pollution is an ever-increasing problem in today’s world. Of particular concern is 
pollution created in the form of non-biodegradable plastics which can take hundreds of 
years to decompose.  As a result, entire ecosystems can be disrupted. The purpose of 
this research was to determine if cellulose from sawdust, a common waste product of 
woodworking, could be converted into hydroxymethylfurfural (HMF), a platform chemical 
in creating durable bioplastics. 
Reactions which were known to extract HMF from other cellulose sources such as corn 
were run to determine whether they could be utilized to extract HMF from other sources 
such as sawdust. Samples were analyzed using a spectrophotometer and the percent 
absorbance readings per known sample size were compared to a standard curve 
created via analysis of HMF derived from high fructose corn syrup (HFCS). Sawdust 
produced HMF in concentrations that were half that of HFCS indicating that these there 
was applicability in using these reactions with other sources of cellulose. 
Further research indicates the need to maximize yield by changing reactant 
concentrations and to analyze HMF samples for purity using mass spectroscopy. This 
novel source of HMF, a platform chemical in the creation of biodegradable plastics, 
merits further investigation. The creation of biodegradable plastic is essential to 
reducing plastic pollution as a whole.
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The Effect of Lime on Decomposing Grass Clippings

Kristen Lewkovich

Heritage High School (HTH)

The purpose of this experiment was to determine what is the optimal amount of garden 
lime (calcium carbonate) to decompose grass clippings.  When grass clippings are 
dumped into landfills, it emits methane gas that is a greenhouse gas, as well as uses up 
landfill space.  The independent variable is the amount (mass) of lime used.  The 
dependent variable is the volume of the remaining grass clippings.
This experiment was done by adding different amounts of lime, from 0.5gms to 2.0gms 
into grass filled cups with the control being a cup with no lime added.  This experiment 
was performed twenty times simultaneously across ten weeks.  The results of this 
experiment showed that the amount of lime above 1.5gms will not further increase the 
speed of decomposition.  An ANOVA test and T-test were both performed in this 
experiment and both showed the same results.  The alternative hypothesis was if 
various amounts of lime, ranging from 0.5 grams-2.0 grams, are added to the grass 
clippings, then the results will show an amount of lime greater than 1.0 gram will not 
increase the rate of decomposition.  The alternative hypothesis was not supported 
because the mean mass for both rows above 1.0 grams of lime are roughly equal, but 
the difference between 1.0 and 1.5 is distant.  One question raised from this research 
was how the results would change if larger amounts of grass clippings were used as 
they would be in decomposing a whole yard of grass clippings from a weekly lawn 
mowing.
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The Effect of Aeration on the Amount of Nitrogen in Compost Piles

Kate O`Toole

Stone Bridge High School (SBH)

This experiment specifically relates to Recycling and Waste Management. One of the 
main debates about composting is if turning the compost pile allows more or less 
nitrogen to effectively decompose the pile. The purpose of this experiment was to 
determine if the need to turn compost piles is just a myth. 
      By comparing thirty compost bins, one half being the experimental group of turned 
piles and the other half being the control group of compacted piles, the effect of aeration 
on the amount of nitrogen in compost was established. Green wastes containing 
nitrogen, and water were added to the soil in all of the bins periodically. However, the 
turned piles were mixed every three days while the compacted groups were left 
undisturbed.
     The piles that were left compacted demonstrated a greater mean nitrogen level than 
the turned compost. The data rejects the null hypothesis and refutes the research 
hypothesis that the turned piles would have a greater amount of nitrogen. The reason 
the results occurred is that the turned piles released nitrogen from the bin while the 
compacted piles captured nitrogen in the bin. This concludes that if compost piles are 
not turned than the compost will benefit the soil more, because nitrogen is shown to 
help plants grow. The results prove that the need to turn compost is a myth, and to have 
healthier compost it should be left compressed.
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Where to Start Micro-Hydro Electric Projects in the Philippines?

Trent Tillman

Heritage High School (HTH)

One of the biggest problems in the Philippines is overpopulation, especially in the large 
cities.  People move to the cities looking for work, and when they can't find work, they 
become homeless and/or sick from  malnutrition and other diseases as they live on the 
streets.  The best way to fix this problem is by creating a means to allow people to stay 
in their villages.  Currently, most villages do not have electricity, and to extend the grid 
would be costly and involve too many resources.  This project looks to solve this 
problem by locating potential micro-hydro electric generators locations, specifically in 
towns and villages on the island of Mindanao.

Using software developed by ESRI called ArcMap and ArcScene, the user located 
physical data such as digital elevation models and rivers, then created queries and 
manipulated attribute tables to focus on the three criteria needed for optimal placement 
of the micro-hydro electric generators.  These criteria include a 7% elevation slope, a 
minimal distance to a river or stream, and how far a town or village was from the grid.  
The user produced a list of possible locations for the micro-hydro electric generators.  
To continue this project, the user would like to present the findings to electric power 
companies and/or the government of the Philippines to get the generators installed and 
help the people of the Philippines.
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Phytoremediation of Selenium via Cynodon sp (Bermuda grass) and Lolium sp (Rye 
Grass)

Jennifer Von Erden

Dominion High School (DMH)

Phytoremediation is a process used to utilize plants’ natural ability to absorb materials 
from groundwater and soil and use it to either absorb or break down pollutants. 
Pollution due to mining has increasingly caused harm to the environment. One such 
pollutant from mining is selenium.
 The purpose of this research was to determine whether certain grass types could 
absorb the selenium pollution through the process of phytoremediation. Four different 
species of grass used were grown in flats with selenium within the soil. The types of 
grass were buffalo grass, and rye grass. Upon four weeks of growth, samples were 
taken and analyzed via spectrophotometer for selenium uptake.
 Statistical analysis via a t-test determined that that null hypothesis, that grass species 
would not remediate selenium, was supported and refuted. Rye grass significantly 
remediated the selenium while Buffalo grass did not. Further research could reveal 
whether or not other species of plants are as efficient or better at the phytoremediation 
of selenium pollution in soil and ground water systems. Regardless, rye grass appears 
to be more capable of absorbing selenium and should be tested on a large scale.
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The Effect of Sunlight on Water Desilation

Joshua Whitwell

Broad Run High School (BRH)

Our world is covered primarily by water, ironically enough there are still
many parts of the world that don't have clean drinking water. Large
treatment plants require too much energy and money, using boilers and
flash-evaporators. Yet anyone who knows the water-cycle will be able to tell
you that unusable water is instantly purified in the evaporation stage of the
cycle without any human-distributed energy source.
The intent of the experiment was to create a chamber that could contain
saltwater as it evaporated, and collect the purified condensate. The
dependent variable, amount of condensate collected, was affected by the
independent variable, amount of time the chamber was in direct sunlight. The
experiment was conducted by placing the chamber with the saltwater sealed
inside in direct sunlight for variable amount of time based on the trial.
The condensate was then collected and measured. Based on the results it was
concluded that dependent on the amount of sunlight a specific area receives,
a person could receive a large percentage of his daily water need from the
cone. The control directly proved, however, that the cone's efficiency is
completely dependent on location and day-to-day weather conditions.
In conclusion, individual cones could be utilized to provide freshwater to
the world, and with innovation there could be a possibility of the designing
of a large-scale cone capable of being utilized in many locations.
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The Affect of Native trees vs Non Native Trees on Macro-Invertebrate Communities

Hasan Alkhairo

Loudoun County High School (LCH)

The overarching aim of this study is to determine whether certain macro-invertebrates 
will consume non-native species of trees, such as Japanese maple. This study is 
especially significant as the stream-side health can be determined by the types of 
macro-invertebrates that inhabit a particular stream. A previous study by Bernard 
Sweeney shows that deforestation by streams has a negative affect on 
macro-invertebrate communities. While Sweeney’s study focused on deforestation’s 
effect on macro-invertebrates, the research proposed for this project examines whether 
non-native trees that take over native populations, have a negative effect on 
macro-invertebrates. Therefore, to test this problem native and non-native habitats were 
created in a tank and inhabited by caddisflies, macro-invertebrates located in the US 
mid-atlantic region. The initial hypothesis was that caddisfly larvae will not consume 
non-native species of trees and thus starve. A tank was set in two sections in which 
Caddisfly larvae were placed with native (maple) and non-native tree (Japanese maple) 
leaves. After two weeks consumption of leaves was measured and the larvae were 
observed for mortality rates. Consumption of the native tree (maple) was present in the 
first week and no consumption at the end of experimentation. Consumption of the non 
native tree leaf litter was barely measurable and thus insignificant. Mortality was 
undeterminable. The data collected was not sufficient to support or not support the 
hypothesis. The design of the experiment must be revised and experiment repeated for 
more meaningful results.
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Good-Buy Paper

Jacqueline Bailey

Potomac Falls High School (PFH)

The earth’s environment is suffering from many problems that humans have created for 
it; littering is one of them.  This research project explores the misuse of recycling paper 
and the kinds of paper we can use to better help the environment we care about.  Four 
different soil/mulch mediums were used to decompose magazine paper, computer 
paper, and poster board.  The mediums were soil, bark mulch, soil with organisms and 
bark mulch with organisms.  One piece of each different type of paper was placed into 
each environment and buried about an inch deep, and checked on once a week for five 
weeks.  The magazine paper decomposed the fastest in all of the mediums, as it was 
the thinnest paper of the three, and the printer paper trailed quickly behind it.  Poster 
board began its process of decomposition in the last week, but did not have enough 
time to get as far as the other two papers.  Better research could come by learning how 
these papers are made, and what causes the thickness of them to degrade easier.
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Gravity’s Affect On Flowering Plants

Victoria Daczkowski

Potomac Falls High School (PFH)

The purpose of this experiment was to observe if pansies can successfully grow against 
their traditional methods. Pansies were grown in Topsy Turvy Strawberry Planters 
(TTSP or Topsy Turvy) and in 35cm x 35cm flower pots.  The pansies were measured 
weekly in centimeters and compared to the week before in data charts. An initial 
measurement was taken to see a weekly growth.  The independent variable was the 
pansies grown in the Topsy Turvy and the dependant variable was how well the pansies 
grow with gravity. There was twelve pansies planted in each container and were given 
950 mL of water every other day. After experimentation it was observed that gravity has 
no affect on the growth of plants. If flowering plants are grown in a Topsy Turvy (with 
Gravity) then they will grow just as well as in traditional growing methods. The 
hypothesis was proven correct because the pansies in the Topsy Turvy grew just as 
well as the ones in the flower pot. When the experiment was being conducted it was 
observed that the pansies had a phototropism tendency. Phototropism is the tendency 
plants have to grow towards the light. Each week when being measured the curl in the 
stem of the plants in the Topsy Turvy would get more drastic. The average growth of the 
plants in the Topsy Turvy and Flower Pot is only a 0.45cm difference therefore, 
supporting the hypothesis correct.

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

1203P09
Environmental Sciences

1200

LCPS RSEF OFFICIAL ABSTRACT - 2010



The Effects of Urbanization on Water Purity

Victoria Dutterer

Loudoun Valley High School (LVH)

The purpose of this experiment was to determine whether urbanization affects water 
purity. This experiment was practical, because real creek samples were collected and 
tested in a controlled manner. There were a total of eight samples taken from eight 
locations in one creek; Goose Creek. The samples were then taken to Loudoun Water 
and tested for nitrogen dioxide, nitrates, ammonia, and OP levels. On average, all of the 
samples were clean, except for Location #8, whose sample was taken from Clover Hill 
Farm. Location #8, had the highest concentrations of nitrates (1.3 mg/l), and ammonia 
(0.052 mg/l), none of the other samples had two highest levels. Location #8 did not 
have the highest concentration of nitrogen dioxide, Location #6 (Courtlands Farm) did 
with a concentration of (0.260 mg/l), and Location #8 did not have the highest of OP, 
Location #1 (Rosemont Farm) did with (0.104 mg/l). The hypothesis was not supported, 
as the data did not show that the more urbanized locations had less healthy water. On 
the contrary, Location #8, which was the least urbanized of all the locations, had the 
least healthy water. This is because the creek is situated in a cow field. The results 
obtained through the experiment were decent, considering there were only eight 
samples tested. It is impossible to make a conclusion; more locations, and samples, 
should have been tested. To improve on this experiment, more locations, and more 
samples from each location should be taken to prove whether urbanization does affect 
water purity.
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Cleaners and Their Ability To Remove Stains

Megan Fadeley

Loudoun County High School (LCH)

In the past few decades, there has been increasing concern regarding human impact on 
the environment.  Environmental organizations protect natural resources and 
companies are making more environmentally friendly products.  This experiment is to 
determine the cleaning power of Clorox™ Oxi-Magic™ Multi-Purpose Stain Remover, 
Clorox™ Disinfecting Bathroom Cleaner, Nature’s Source™ Natural Stain Remover, 
Nature’s Source™ Natural Bathroom Cleaner, and a homemade solution to clean 
Nestle Nesquik™ Chocolate Syrup off carpet and soap scum off of tiles.  The 
experiment required four mL of chocolate syrup each to be placed on 120 carpet 
squares for one week.  Also, 120 tile squares were streaked with a bar of soap for one 
week.  At the end of the week, each carpet or tile square was cleaned with a Clorox™ 
cleaner, a Nature’s Source™ cleaner, a homemade cleaner, and water as a control.  
The research hypothesis suggests that if a stain is cleaned with a homemade solution, 
then it will be easier to remove.  All cleaner groups, including water, support the null 
hypothesis for cleaning carpet.  Due to this, an additional test is needed to see if one 
cleaner is better than another.  The store-bought cleaners produced the best results, 
refuting the original hypothesis.  All cleaners, except for water, rejected the null 
hypothesis for cleaning tiles.  These results alone do not support the original hypothesis 
but an additional test did suggest that a homemade solution was the best choice.  For 
future studies, more elaborate tests should be run such as the effect on environment 
and long term use of product.
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The Effect of Particulate Matter on Diurnal Temperature Range

Mary Greiner

Freedom High School (FHS)

Could pollution actually be helping the Earth remain cool? A new theory called global 
dimming suggests that man-made emissions, when used as condensation nuclei, reflect 
more light than natural particles, making the Earth cooler. This experiment analyzed 
data from the city of Beijing, China for each day in August 2000-2008. The particulate 
matter count (measured in micrograms per cubic meter) was the independent variable, 
and the diurnal temperature range in degrees Celsius (the highest temperature in 24 
hours minus the lowest temperature) was the dependent variable. The control was the 
average of both variables. A data analysis experiment was conducted to compare the 
two variables by setting up spreadsheets on excel. The average particulate matter count 
was 81.6752248 µg^3m and the average diurnal temperature range was -8.3411666 
degrees Celsius. The results were shown by a t-test and a Pearson-R. In the t-test, the 
t-Stat was bigger than the t-Critical, supporting the alternative hypothesis that there 
would be a negative correlation. However, the Pearson-R, a more specific statistical 
test, showed results of -0.1753274197, which shows a negative correlation, but not a 
very strong one. Because temperature and emissions depend on so many different 
variables, like if it was raining on a certain day, the experiment could have sources of 
error, and this is a major factor in why the Pearson-R was promising but not perfectly 
conclusive. Further research could explore more years in the study, like 2009, or 
different areas (not Beijing, China) in the world.
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How Does Runoff Affect the Nitrate and Phosphate Levels in Stream Water as it Flows 
from Origin to Destination

Keira Hornyak

Harmony Intermediate School (HRM)

The purpose of my experiment is to educate people on how runoff does affect quantities 
of nitrate and phosphate in stream water.  Also, how some fertilizers, weed killers, 
agricultural runoff, etc. affect the aquatic life.  This is going to be very important in our 
society very soon.  Therefore we need to limit our pollution of the earth we live on.  The 
independent variable was the position of the stream, the dependent variable was the 
nitrate and phosphate levels, and the control group is the water that comes out pure and 
unharmed from the headwaters on the Blue Ridge Mountains.  The highlight of my 
findings was the fact that the levels of nitrate and phosphate do build up over distance.  
The means of each group increased from 0 to 1.2 to 1.9 to 3.4.  My hypothesis was 
thoroughly supported by my data.  The independent variable did influence the 
dependent variable.  Further research on this topic could explore ways to help limit the 
toxins from getting in the water.  I can only begin to imagine what the future will bring.
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The Effect of Peanut Shells on the Removal of Copper Pollution from Water

Brianna Itkin

Stone Bridge High School (SBH)

Water pollution is a serious issue in today’s environment. The purpose of this 
experiment was to determine whether adding peanut shells to copper-polluted water 
could reduce the amount of copper pollution in the water after twenty-four hours. This 
was tested with no peanut shells, five grams of peanut shells, and ten grams of peanut 
shells being added to water with a copper concentration of three parts per million. 
The mean value for each experimental group was: 3.0 ppm copper with 0 grams of 
peanut shells; 0.3 ppm copper with 5 grams of peanut shells; and 0.0 ppm copper with 
10 grams of peanut shells.  The peanut shells were effective at removing the copper 
from the water due to the weaved texture and the lignin in the peanut shells. 
The alternative hypotheses for this experiment was supported, and the chi square test 
returned a probability of <0.05. This experiment concluded that adding peanut shells to 
copper-polluted water with a copper concentration of three parts per million, does 
reduce the amount of copper in the water after twenty-four hours. 
This experiment could be taken further by experimenting with different types of shells, 
such as shell fish shells including clam, mussel, or oyster shells. The types of pollutants 
being added to the water could be changed as well.  These different types of pollutants 
could include, lead, sulfur, zinc, nickel and other metals. It would depend on which type 
of shell was being added to the water to determine what type of pollutant to attempt to 
remove because the various shells have different properties which allow them to absorb 
and remove various pollutants.
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Electronic Pollution

Dongwook Kim

Potomac Falls High School (PFH)

There have been long concerns about radiation emitting from electronics we use 
everyday risking health, causing diseases such as cancer and childhood leukemia.  
This project’s purpose was to find out if the electromagnetic field (EMF) affected the 
growth of yeasts (Saccharomyces cerevisiae).
            Active dry yeast were put in water bottles with water and sugar so they could 
grow, and each bottle was covered by latex balloons.  Each yeast container (except for 
the controlled variable) was placed near radiation-emitting electronics: TV, computer, 
radio, refrigerator, and electric clock.  Then they were observed for an hour.  Yeast 
growth was measured by its gas resulting from fermentation.  The gas expanded the 
latex balloons covering the yeast containers, and their size was measured in diameter. 
A total of six trials were conducted. 
            The average balloon diameter of TV, computer, radio, refrigerator, electric clock, 
and the control were 10.9, 10.4, 10.4, 9.6, 10.7, and 10.1, respectively.  Except for the 
one at refrigerator, yeast that grew nearby other electronics had bigger average balloon 
size than the control.  However after analyzing the data with a t-test, each 
EMF-exposed variable had a level of significance no greater than 2.571, meaning the 
results were insignificant.
            The hypothesis, ‘if the yeast is exposed to high electromagnetic radiation, then 
its growth will be disrupted,’ was rejected.  Thus, null hypothesis was supported.  As a 
conclusion, the electromagnetic field did not have any effects on yeast growth.  This 
data suggests that like yeast, humans might also not have any health effects by 
electronic radiations.
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Energy Consumption and Environmental Impact of the Usage of Hand Dryers VS Paper 
Towels

Michael Kochubeevsky

Briar Woods High School (BWH)

The purpose of this experiment was to offer an unbiased, uncomplicated comparative 
analysis of which hand dryer utility, the electric hand dryer or the paper towel, cost less 
and had less impact on the environment from one drying. The project used Carbon 
Dioxide Equivalent (CDE), the global warming potential of gas attributed to that of 
carbon, to assess how much the environment was impacted. Tests were done on five 
different hand dryers and paper towels determining the dependent variables: time of 
hand dryer usage and amount of paper towels. Then, formulas were used to calculate 
the independent variables: average cost and CDE of the two utilities. In the end, the 
hand dryer prevailed, with the cost at one-fourth of a penny and the CDE 19 grams, 
while the paper towels cost two cents and 21 grams of CDE. The alternative hypothesis, 
which predicted that paper towels would win, was not supported. The t-test, however, 
returned significant results which the hand dryer outperformed in. Due to the formulas 
used, there was a direct connection between the DV and the IV, too. Further research 
could be done, especially an increase in testing size and more accurate timing. 
Formulas could be independently developed by scientists in the field, also. The main 
question was whether more types of brands of hand dryers and paper towels used 
would, in diversifying the whole experiment, have improved the project.
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How do Lumbricus terrestris and Eisenia foetida Affect the Growing Quality of Compost?

Seth Latka

Loudoun County High School (LCH)

For hundreds of years, people have been recycling in numerous ways such as 
composting. Vermicomposting is composting using worms. This study determined which 
worm species, Lumbricus terrestris (night crawler) or Eisenia foetida (red wiggler), 
would be best for producing quality compost. It was predicted that the Eisenia foetida 
would produce the best compost. In the experiment the two worm species were in two 
different compost bins starting with the same type of compost. Decomposable materials 
were added every week and a germination test was conducted every two weeks. In the 
germination test, plant heights were measured. An ANOVA test was used to determine 
that the Control Group produced the best compost for growing the Phaseolus vulgaris 
(green bean seeds). However, the Esienia foetida produced better compost than the 
Lumbricus terretris. Further studies may provide a more definite conclusion regarding 
which worm species most improves compost quality.
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The Amount of Dissolved Nitrates in Different Spots of Water and Interstitial Water in a 
pond

Nicholas Lepp

Broad Run High School (BRH)

This experiment was conducted in order to find out the nitrate level of pond
water and compare it to the nitrate level of interstitial water. First,
collect fifteen samples of pond water and interstitial water from different
spots around the pond in a separate clean container for each sample. Second,
test the pond waters' nitrate level. Third, collect the interstitial water
by taking a core sample of the sediments and wringing out the water with a
dry, clean washcloth, or using a coffee filter. Lastly, measure the nitrate
level of the interstitial water. The data shows that the nitrate level of
pond water ranges from 6-8 PPM, while the nitrate level of interstitial
water ranges from 5-12 PPM, meaning that the interstital water generally has
a higher PPM of nitrate than pond water does. Knowing the nitrate level of
water helps determine if it is safe to use. Any nitrate level 45 PPM or
higher should not be used as it could result in dieresis, hemorrhaging of
the spleen or astroglia cancer. Nitrates can convert into N-nitroso
compounds by reacting with food proteins in the stomach, making it
carcinogenic. Exposure to nitrates in infants and animals can cause
methemoglobinemia, causing the organism to have shortness of breath and
blueness of skin in human babies, and chocolate-brown blood in animals.
Death ensues due to asphyxiation caused by nitrates reacting with bacteria
living in the organism's digestive system.
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The Relationship Between Liquid Pollution and Topsoil

Shivangi Mistry

Broad Run High School (BRH)

The purpose of the experiment is to see how liquid pollutants absorb in soil and the 
differences in how they do so. The independent variable was the type of liquid pollutant 
used and the dependent variable was the amount of pollutant absorbed in the soil. The 
experiment contained no control because the experimental groups were compared to 
each other.
 The pollutants used were motor oil and antifreeze. Filters were made with water bottles 
and cheese cloth. There was a layer of gravel, sand, and soil in each filter so the 
pollutant wouldn’t gather at the top. The soil was also saturated before the experiment 
was started to prevent clumping. Fifteen trials were executed and the mean was 
calculated. The amount of motor oil absorbed in soil was greater then the amount of 
antifreeze absorbed in the soil. 
An average of 15.43mL of oil was absorbed and 7.6mL of antifreeze was absorbed. The 
t-test was performed and the data was quantitative and ratio. The p-value calculated 
was 6.5x10-10. The alternative hypothesis was that a greater amount of motor oil than 
antifreeze would be absorbed. This hypothesis was supported according to the p-value 
and results. A systematic error was that in every motor oil trial, not all of the oil could be 
poured into the graduated cylinder because of its thick consistency. The independent 
variable had an effect on the dependent variable, so the kind of pollutant makes a 
difference in how it is absorbed. Further research could explore how different pollutants 
react in different soils. Also, the same pollutants could be tested in water.
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The Effect of Pesticides on Gryllus assimilis Death Rate

Agrima Poudel

Freedom High School (FHS)

Pesticides have caused great controversy around the world. They are deadly to animals 
and also cause diseases in humans. However, pesticides have become a big part of our 
agriculture. Many farmers have now switched over to natural pesticides, which contain 
ingredients from nature and cause less harm to the environment. In this experiment the 
independent variable was the different types of pesticides (natural vs. commercial) and 
the control was spring water. The pesticides were isolated and added to three different 
cricket environments containing 15 crickets, and the dependent variable was the cricket 
death rate. In the control tank only 14/15 crickets survived, in the natural tank 6/15 
crickets survived, and the commercial tank 0/15 crickets survived after 10 days. In 
conclusion, the experimental and null hypothesis, If pesticides are added to cricket 
environment it will have no effect on cricket death rate, was not supported. The t-test 
value for commercial vs. spring was t= .05 < 3.3710, spring vs. natural was t= .05 < 
5.5692, and natural vs. commercial was t= .05 < 8.5915. This experiment shows how 
deadly commercial pesticides are, because all the crickets in the commercial tank died. 
It would be better for our environment if pesticides were banned completely, but since 
they have become such a huge part of our agriculture it is not possible. Instead of using 
commercial pesticides which are made from chemicals, farmers and homeowners can 
use natural pesticides. Further research could explore the effect of different pesticides 
on cricket behavior.
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How Does the Difference in the City and the Country Affect the Levels of pH, Nitrogen, 
Potassium, and Phosphorus in the Soil of the South River in Waynesboro, VA?

Amanda Ramsey

Freedom High School (FHS)

This study relates to soil testing and comparison of one location to another along the 
South River in Waynesboro, VA. The experiment tested the soil from two control 
locations versus five different locations along the South River, for Nitrogen, Phosphorus, 
Potassium, and pH. The different soil locations was the independent variable; the 
outcome for N, P, K, and pH levels was the dependent variable; and two locations 
chosen as the control groups.   81.8% of the locations had lower levels of N than the 
controls, 81.8% of the locations had lower levels of K than the controls, 54.5% of the 
locations had similar pH levels to the controls, and 72.7% of the locations had lower 
levels of P than the controls. The data was quantitative and the statistics were done by 
using a t-test to compare each experimental location to both control locations. The 
experimental hypothesis was, If the soil from the city, country, and in between is tested, 
then, the pH level will become slightly more acidic, the nitrogen levels will decrease, the 
phosphorus levels will remain roughly constant, and potassium levels will decrease, as 
soil is tested in the country going toward the city. Based on the statistical tests 
performed, facets of the experimental hypothesis were supported while others were not. 
The facets of the experimental hypothesis that were supported were nitrogen and 
potassium levels; while the phosphorus and pH levels, however, were not supported. 
This can be concluded from the fact that as the locations get closer to the city, the N, K, 
and P levels start to get lower, while the pH levels stay about the same. Previous 
research states that healthy soil and water samples contain higher levels of N, P, K than 
soil samples collected for this experiment.
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Which Root Grasps Soil Best?

Lyon`S Sanchez Concha

Park View High School (PVH)

This experiment explains whether grass is the best way to prevent a hill from eroding 
and losing its shape. Would using a different plant with different roots make a 
difference? In this experiment fibrous, tuberous and taproots are tested to see which 
best prevents erosion. The independent variable is the type of root and the dependent 
variable is the amount of soil eroded. Allowing plants two weeks to grow, conduct an 
erosion simulation, using a fan, every day for two weeks. Each time, gathering and 
weighing the eroded soil. When the total weights of the eroded soil was compared, the 
results showed that taproots, with an average of 20.7 grams of soil lost, prevented 
erosion better than tuberous roots, with a 25.5 g. average, fibrous roots, with a 26.4 g. 
average, and the control group with a 50.3 g. average. The t-tests that were calculated 
did not support the hypothesis that fibrous roots would prevent soil erosion the best, 
because it was the taproots that did. However, the type of root did make a difference. 
All three roots compared to the control group were statistically significant. The project 
concluded that plants with taproots prevent erosion the best. A major error was the cold 
weather that may have affected the plants growth. To take this experiment further, more 
research can be uncovered about what is the best plant for a certain root type and the 
experiments can be held in the spring or inside a greenhouse.
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The Effect Location Has on the Water Quality of Streams

Jennifer Schmid

Potomac Falls High School (PFH)

It is often questioned whether rural streams really have better water quality than 
suburban streams.  Common thought suggests that streams in rural areas are 
"healthier" than suburban streams.  This experiment tests the hypothesis:  "If a stream 
is located in a rural area then the multimetric index score indicating water quality and 
ecological condition of the overall stream will be slightly higher and less polluted than a 
stream located in a suburban area."  This score can be found through collecting benthic 
macroinvertebrates.  These tiny bottom dwelling insects can be seen without a 
microscope.  The collection, type, and ratio of bugs found determine the multimetric 
index score.  Scores range from zero to twelve and is used to describe the stream's 
water quality.  Higher numbers indicate healthier streams while lower numbers indicate 
poor water quality.  Twenty streams were tested; ten from rural areas and ten from 
suburban areas.  The average multimetric index score for streams located in rural areas 
was 8.7.  The average for suburban streams was 6.3.  After statistical analysis was 
done, the original hypothesis stating that rural streams would be "healthier" than 
suburban streams was supported proving urbanization of communities is a cause of 
pollution of streams.  Though the multimetric index scores of rural streams were 
substantially higher than streams located in suburban areas, many still showed signs of 
pollution.  This leads to question the reliance of relative observations on the quality of 
insect life in streams.  More intricate tests could be done to improve the accuracy of 
benthic macroinvertebrate tests.

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

1217P10
Environmental Sciences

1200

LCPS RSEF OFFICIAL ABSTRACT - 2010



Helping Hair

Mohini Singh

Potomac Falls High School (PFH)

Helping Hair is a project done to observe which color of hair would cling to the most 
quantity of oil. The purpose of this experiment is to see which color hair could take the 
most amount of oil out of the water and save a lot of nature from dying.  When there are 
oil spills in the oceans, companies spend more than 2 billion dollars on cleaning oil out 
of the water.

The diverse types of hair were measured into 30 sections of 0.3 grams of hair, then 
75mL of water and 15 mL of oil were placed into each Styrofoam cup and left for 168 
hours. Afterwards, the water and oil were drained and the hair was re-measured. The 
weight of hair before and after was compared to get the results.

The result of the experiment was the black hair clung the most amount of oil with the 
average of 1.54 grams. That compared to the starting weight is a remarkable change. If 
put into the ocean subsequently it could take out 3 times its weight. In the end it was 
concluded that the color of the hair didn’t matter, the cortex which gives a piece of hair 
its texture. The hypothesis was proven wrong because color didn’t have anything to do 
with the amount of oil the hair clung to.
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The Effect of the Amount of Acid Precipitation on the Size and Mass of Lichen

Hannah Strei

Stone Bridge High School (SBH)

Lichens, an association of algae and fungus can be used as an indicator of air quality. 
Lichens absorb raw materials from air around them. The absorbed pollutants could alter 
their appearance, size and inhibit their growth. Hence Lichen can be used to determine 
the detrimental effects of acid rain on living things. The experiment assesses how the 
size or mass of lichen is affected due to acid rain. Each sample of Lichen was traced on 
a grid to find initial surface area in squared units or weighted to find initial mass. Thirty 
samples (Fruticose, Fruticose Pendent, Foliose, Crustose) were put into separate, clear 
plastic cups, and kept at room temperature for 14 days. All lichen were sprayed with a 
constant amount of water two times a day. The control set was sprayed with distilled 
water, and the experimental set with an acidic solution (pH 4 simulates acid rain - IV). 
The difference in initial and final size and mass of the lichen at the end of 14 days is 
measured. Data shows the surface area of experimental lichen was decreased and 
control set of lichen was increased. The average change in surface area for control 
Fruticose lichen is 2.44 cm² and control Fruticose Pendent is 2.50 cm². For 
experimental Fruticose is -2.07 cm² and for experimental Fruticose Pendent lichen is -
1.00 cm².The average change in mass for control Foliose is 0.13 gm and control 
Crustose lichen is 0.15 gm. For experimental Foliose lichen is -0.28 gm and 
experimental Crustose is -0.53 gm. The t-test showed significant difference in surface 
area/mass of the control and the experimental groups (P<0.05). Further research might 
focus on other living organisms, to find out how pollution and acid rain affects them.

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

1219S10
Environmental Sciences

1200

LCPS RSEF OFFICIAL ABSTRACT - 2010



The Affect of Phosphate and Nitrate Levels on Stream Health and Quality

Steven Stulga

Harmony Intermediate School (HRM)

The purpose of this experiment was to share the affects of nitrates and phosphates on 
stream health so that people can be aware of their affect on ecosystems. The 
independent variable was phosphate and nitrate levels. The dependant variable was the 
health and quality of the stream, which was assessed using the Biotic Index and 
Shannon Wiener Diversity Index. The experimental procedure consisted of taking 
samples of the stream, using testing supplies to find nitrate and phosphate levels in the 
stream, and probing the stream samples for organisms. The control groups were Broad 
Run and Sugarland Run. The experimental stream was Catoctin Creek. The average 
nitrate levels were 0 for each stream. The average phosphate levels were 0.25 for 
Catoctin Creek, 0.25 for Broad run, and 0.2 for Sugarland Run. The average Biotic 
Index was 7.621 for Catoctin Creek, 5.839 for Broad Run, and 5.755 for Sugarland Run. 
The average Shannon Wiener Diversity Index was 0.373, 0.566 for Broad Run, and 
0.228 for Sugarland Run. The data shows that Catoctin Creek was less healthy than the 
control streams, even though it did not have higher phosphate or nitrate levels. The 
experimental  hypothesis was the Catoctin Creek was less healthy than the other two 
streams; could another pollutant be in the stream causing it to be less healthy?
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A Lighter Roof Can Mean A Lighter Energy Bill

Meaghan Tracy

Stone Bridge High School (SBH)

If the color of a roof is changed to a darker color then the roof and house will get hotter. 
If the color of the roof is made lighter, then the roof and house will be cooler.
     During this project, black, brown, and white shingled houses were placed in the sun. 
The houses remained in the sun for seven hours and reported every hour. These steps 
were repeated in a controlled environment under a heat lamp. After both experiments, 
charts were developed along with a final conclusion.
      In both experiments, the dependent variables were the temperatures of the roofs 
and the inside of the three homes. The independent variables were the colors of the 
roofs on the homes. The controls included the home structures and colors, locations in 
the sun, and energy input under a lamp and controlled conditions.  
      In both studies, the mean temperatures of the black roof were higher than the brown 
and white roofs.  In addition, the mean inside temperatures of the darker roofed houses 
were also higher than the lighter.  The null hypothesis was rejected because the 
independent variables had an affect on the dependent variables.  The means of the 
experimental groups were significantly different (P<0.05).  The original hypothesis was 
accepted.
     The hypothesis was accepted because the black roofed house was consistently 
hotter than the brown roofed and white roofed houses during both studies. The 
hypothesis was supported, proving a darker roof causes your house to become hotter, 
resulting in greater energy consumption and higher costs.
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Using Biodegradable Materials to create Useful and Practical Packaging

Barbara Trein

Potomac Falls High School (PFH)

This experiment is about biodegradable packaging. The package is environmentally 
friendly because it is made with natural products, there were no chemicals added. The 
purpose of this project is to show how other non-hazardous packaging can be produced 
and used. This can make people realize the damage that plastic packaging can do the 
environment, and try to convince industries to produce more packages like this. The 
packages were made with the same measurements of products, except for the glycerin. 
Six samples were made with a concentration of 25ml of glycerin, six more were made 
with a concentration of 50ml, and other six samples were made with a concentration of 
75ml of glycerin. They were heated and mixed together in a pan, and then put in molds. 
Then, they were put in the oven for four hours. Three from each group of concentration 
were buried in the same soil, in the same temperature for one week, and the other three 
from each group were buried for two weeks. The results showed that the different 
concentrations of glycerin had no effect in the percentage of decomposition of the 
packages. However, the means were very similar, which supported the null hypothesis. 
This project really did show that biodegradable packages are very environmentally 
friendly. If there is a way to increase the production of these packages, then it would be 
much better for the environment. How can it become more industrialized?
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Acidity’s Effect on Sonar Speed in Aquatic Environments

Gabriella Ubilla

Dominion High School (DMH)

Carbonization of the Earth’s atmosphere directly effects the carbon concentration of the 
world’s oceans. During this process, hydrogen atoms associated with carbon sources 
disassociate in water which in turn makes it more acidic. This drop in pH level increases 
acidity and hence sound is able to move more quickly through the water. These pH 
changes due to carbon pollution could have a significant effect on the way ocean 
mammals, militaries, and ocean travelers use sonar.

The purpose of this research was to determine how significantly water acidification 
affects sonar travel through aquatic environments. A sonar fish finder was tested in 
water of varying acidities and the readings were used to determine how quickly sound 
traveled. The following pH levels were used in water testing: 6.8, 7.3, 7.8, and 8.3.

Statistical analysis via a t-test was conducted and the null hypothesis, that there would 
be no significant difference in the speed of sonar through water of varying acidities, was 
rejected. A significant decrease in sonar travel occurred as it moved through water as 
the pH of the water dropped. Continued research on a larger scale could lead to 
changes in the way that sonar is tested and used in depth measurements in order to not 
injure of impede dolphins during military testing. On a global level this research could 
better protect ocean life and keep ocean travelers safe.
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Using Statistical Average in collective Wisdom To Solve Complex Problems

Manik Dayal

Broad Run High School (BRH)

The Initial Objective was to find out the mathematical correlation between information 
and information sharing when applied to collective wisdom in problems solving. The 
hypothesis is that if a question is asked to a number of people, then the average of all 
the answer will be closest to the right answer. If the amount of information given to the 
subjects is limited, then the average will be off.
Gather supplies and place coins in a jar. Determined the number and value of the coins. 
Covered jar with opaque material. This represents the condition when information is 
limited. Called friends and family on Skype, showed covered jar and asked them the 
amount of coins that they believe are in the jar. Noted down their answer. Called relative 
during a party and asked the same question. They were allowed to discuss the answer. 
Then noted down their answers. Repeated steps 4 and 5, with the covered removed so 
that people could see the coins. Uncovered jar represents when more information is 
available. Placed values on excel and determined mean, mode, and standard deviation. 
Graphed results and looked for correlation.
It was found that when people wre communicating with each other their answers tended 
to lean toward one answer, there wasn’t enough spread. Further research will be done 
on the criteria on how information can be gained from crowds to get the right answer. 
This methodology can be used to find missing children, hidden treasures, sunken 
submarines, and many others.
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Mathematically Modeling C. elegans’ Locomotion

Rachael Diniega

Potomac Falls High School (PFH)

Background research on Caenorhabditis elegans, a 1 millimeter long worm that moves 
in sinusoidal waves, was completed.  Determining C. elegans’ elasticity in relation to the 
viscosity of the liquid agar surrounding it was chosen to be explored.  Mathematical 
modeling in Microsoft Excel 2007 was learned and practiced.  C. elegans were cultured, 
and materials, such as agarose and liquid agar, made.  The procedural techniques of 
moving and gluing worms were practiced.  Experimentation was completed:  worms 
were iced until paralyzed, glued to an agarose pad, pulled back 90 degrees, and 
released.  Six videos were taken of the worms in 0.2%, 0.4%, and 0.6% agar.  The 
times to return to stretch shape were found and the relationship to viscosity was 
graphed.  The worms do take longer to return to stretch shape in higher viscosities than 
lower ones.  Each trial was divided into three stages:  before the pull, pull back, and the 
end at stretch shape.  Using Microsoft Paint, each stage was imaged onto another 
stage of the same trial, and angles between before, pull; pull, end; and end, before were 
found.  Research for possible equations that could be used for the model was 
completed.  Using time to return to stretch shape and the angles of pull back and 
deflection, a mathematical model of C. elegans’ movement will be created in Microsoft 
Excel.

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

1302P12
Mathematical Sciences

1300

LCPS RSEF OFFICIAL ABSTRACT - 2010



The Relationship Between Eye color and governmental Position

Radoubice Fass

Broad Run High School (BRH)

This experiment was a statistical analysis of eye color in humans and its
connection with the likelihood that one would become a governmental
official. To conduct this analysis, data was first collected on the
different eye colors, the genetic determinants for this characteristic, and
the implications of having light irises as opposed to dark. Next,
percentages were calculated of the eye color of specific groups within their
respective social bodies, for example the percentage of green- and blue-
eyed US Presidents in relation to all citizens of the same country. Finally,
the psychological reasons to favoring one eye color over another were
researched. It was discovered that among the 44 US Presidents, 86.4% had
green or blue eyes as opposed to the 22.7% of America's population with eyes
of the same color. Among current leaders of 44 randomly selected countries,
a slightly smaller 54.4% have light eyes among a world population of which
17.5% also have light eyes. The findings of this experiment suggest that on
a global scale, eye color doesn't have much bearing on one's chances of
becoming a high-ranking government official. It appears to have more to do
with the country in which one resides; statistics show that mainly European
countries and countries with predominantly European immigrants have
light-eyed leaders while most other nations are led by officials with brown
eyes. In conclusion, what determines the eye color of governmental officials
is most likely the vision in citizens' minds of an ideal member of their
respective countries.
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Home vs. Away Game Advantage

Alexandra Reid

Loudoun Valley High School (LVH)

This research investigates whether MLB teams have a home field advantage and to 
identify factors that contribute to home field advantage. The hypothesis is that teams 
have a greater probability of winning when they play at home. The practicality of this 
research is that if teams know which factors lead to a home field advantage they may 
be able to increase their winning percentage. 
The number of wins and losses at home were collected for 32 MLB teams in 2005 to 
determine the home winning percentage. Data was collected on factors that might 
impact home field advantage. These factors include, attendance, capacity, humidity, 
temperature, surface type, and open or closed stadium. The relationship between home 
winning percentage and these factors was then examined using scatter plots, 
correlation coefficients, and estimating the best fitting line. It was found that there is a 
moderately strong direct relationship between winning percentage and attendance 
divided by capacity (r=0.484). A direct but weak relationship was found between 
winning percentage and humidity (r=0.319). A very weak relationship was found 
between winning percentage and temperature (r=0.094). No relationship was found 
between home winning percentage and type of surface or stadium. 
Continuing the project by including elevation and other characteristics of the fields and 
teams might be used to explain variations in home win percentages. The hypothesis 
was supported. The data showed that the percentage of home wins in MLB was greater 
than fifty percent. Many characteristics helped explain the variation in home win 
percentages for MLB teams.
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Comparative Metabolomics:  Construction and Analysis of Eukaryotic and Prokaryotic 
Metabolomes

Danyas Sarathy

Freedom High School (FHS)

Metabolomes are comprised of cellular metabolites which are small molecules of 
intermediary metabolism. Biological databases like KEGG, PubChem and Metacyc 
contain information on human, animal, plant and microbial genomes that have been 
sequenced and annotated. Also, information on the functions of gene products, 
particularly on the enzymes of all pathways of intermediary metabolism is also provided 
in these public domain databases. In this study, the reactions catalyzed by the pathway 
enzymes in terms of reactions involving substrate and product molecules were data 
mined. Extraction of these metabolites and compiling them for representative organisms 
allowed comparative analysis of metabolomes within and among the different groups.  A 
defined set of metabolites were found to be present in all metabolomes which could be 
called the core metabolome, containing mostly the basic blocks of amino acids and 
nucleotides for Protein and DNA synthesis. A number of correlations indicated that 
heteotrophs in general possess wider metabolic capabilities than the autotrophs that is 
reflected in the size of the metabolomes. Furthermore, clustering analysis of these 
metabolomes using multi-variate statistical analysis package (MVSP) enabled the 
construction of a tree of life that displayed discrete segregation of diverse organisms 
into groups of animal, plant, fungi, protist, bacteria and archaea. This 
metabolome-based tree of life is a novel and alternative approach to the classical 
phylogenetic construction of tree based on small subunit ribosomal RNAs of diverse 
organisms.
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Mathematically Modeling the Spread of Influenza and the Effect of Vaccination

Austin Selick-Bottos

Briar Woods High School (BWH)

Every year, a new vaccine is developed to combat seasonal influenza.  The flu virus’ 
structure is constantly changing in small ways, rendering previous vaccines ineffective.  
A new type of vaccine being developed hopes to provide immunity against all strains of 
influenza A by attacking parts of the virus that do not change, a so-called “universal flu 
vaccine."  A pandemic is a widespread outbreak of a disease across several continents 
and is usually a result in a strong mutation in the contagion responsible.  For influenza, 
such a mutation would almost certainly render all current vaccines useless, making the 
development and deployment of a universal vaccine not only useful, but imperative.  My 
research studied the potential impact of such a revolutionary vaccine on the spread of 
influenza by analyzing past influenza epidemics.   Using data from the Centers for 
Disease Control on the prevalence of influenza, I corrected for the under ascertainment 
inherent in the method of collection used by the CDC.  I designed my model based on 
the Susceptible-Infected-Recovered model of epidemics and expanded it to include the 
effects of vaccines.  I used a method of numerical nonlinear optimization to find the best 
fit of the system of differential equations that models the data.  Finally, I looked at the 
potential multi-season impact of the universal flu vaccine.
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Proving that the Area of an Equilateral Triangle is Equal to the Areas of the Triangles that 
Follow It in a Spidron Arm

Amanda Swanson

Broad Run High School (BRH)

This project was conducted to prove that the area of an equilateral triangle is equal to 
the areas of the triangles that follow it in a spidron arm.  This was developed based on 
the studies in tiling triangles along a spidron arm in a hexagon. 
The purpose of this project was to test tiling different sized triangles in a hexagon.  To 
determine this, four different equilaterals were chosen along the spidron arm.  Each 
side and height was measured, then the height was proven using the 30 60 90 triangle 
theorem.  Then the area of each triangle was found.  The area of the triangles that 
followed the specific equilateral triangle were added together and compared to the area 
of the equilateral triangle being tested.  
The results proved that in each case the areas were similar.  A spidron arm can go on 
infinitely, but the areas would eventually be too small to accurately measure using 
millimeters.  Also, the triangles areas would be too small to make a significant 
difference in the area.  So because of this, the areas were similar enough to conclude 
that the areas would be equal if the spidron arm were to continue on.
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Using the Grade of Membership Model for Exploratory Data Analysis on the Youth Risk 
Behavior Surveillance System Data Set

Austin Talbot

Loudoun County High School (LCH)

As America’s future, the nation’s youth and their behaviors are of interest to schools, 
parents, and civic leaders. Because of this, every other year the U.S. Centers for 
Disease Control (CDC) conducts a survey called the Youth Risk Behavior Surveillance 
Study (YRBSS). The survey polls thousands of high school students across the country 
on over 100 questions about dangerous behavior, ranging from vegetable consumption, 
alcohol consumption, drug use, to sexual activity. Results are posted online for 
individual use and analysis. 
     This investigation uses the Grade of Membership model (GOM) in exploratory data 
analysis in an attempt to understand the data set and to find patterns with the 
individuals in the survey. Using the GOM algorithm owned by Simplex, LLC. the data 
was processed and multiple trials were conducted clustering the individuals into profiles 
in an attempt to uncover trends and patterns within the data set. Some analysis 
highlights include: females who view themselves as overweight and use extreme 
methods to lose weight are highly susceptible to suicide attempts; lack of physical 
activity has a strong correlation to depression; and heavy use of marijuana is linked with 
carrying weapons and violence. Incomplete responses in the survey were found to skew 
results due to interpretation as a separate category. Due to format responses for 
weight, height and race were unable to be used. It is suggested that driving habits be 
included as well. The next phase of research could include these variables.
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The Application of Benford’s Law to Natural Occurrences

Marcelo Villar

Dominion High School (DMH)

Benford’s Law states that the first digit in numbers of a data set will follow a particular 
pattern that strays from the expected pattern.  Instead of each digit, one through nine, 
appearing 11.11% of the time equally at the beginning of a multi-number data piece, it 
follows a different pattern based on a logarithmic equation that Benford developed: 
logsub10 ((n+1)/n).  

Data sets from swine flu infections and deaths due to earthquakes, tsunamis, and 
volcanoes were analyzed by comparing the leading digits to Benford’s expectations.  
Leading digits one through nine were separated and the percentage of time they 
occurred first in the piece of data was determined by dividing the number of leading 
digits from the separated sets by the total numbers given by the data set.  Volcano, 
tsunami, and earthquake data sets showed a similar pattern to Benford’s Law with 
regards to the percentage of time the number occurred as the first digit in the data set 
while the swine flu data were the least similar to Benford’s Law.  

The results show the natural occurrences such as the ones tested follow Benford’s Law 
and are not random as would be expected.  Swine flu infections data did not follow 
Benford’s Law as directly because of the record keeping manner of other countries and 
the number of people actually diagnosed with the flu around the world.  Benford’s Law 
could be a useful tool in predicting the outcomes of natural disasters and perhaps to 
avoid some of these disasters.
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Medicine & Health Sciences (1400)

Project No. Last Name, First Name Title

1401W10 Bayles, Rachel The Effect of Playing Sports on Reflexes

1402V09 Chea, Leesun A Minty Shield for Teeth

1403C10 Crooks, Aurora The Effect of Hair Dye on Hair Strength

1404D12 Dewar, Thomas N-acetyl-l-tryptophanamide Blocking P2X7 Receptors to 
Cure Paralysis in Spinal Cord Injuries

1405W12 Faulkner, Ryan How does the color of an object affect retina fatigue and 
after-image duration?

1406L10 Gwartney, Hayley Comparison of transfection methods and levels of GFP

1407L11 Krumpe, Molly The Effect of an Electromagnetic Machine versus Antibiotics 
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The Effect of Playing Sports on Reflexes

Rachel Bayles

Briar Woods High School (BWH)

The critical attribute of any athlete is how fast their reflexes are. Most people are 
unaware how fast, or slow, they react. This experiment verifies them of their reflex 
times. Originally, the hypothesis was that when six different high school girls’ teams 
were tested, softball would end with the fastest reflex times. This turned out to be not 
supported; it was not significant, as basketball had the quickest times. Their mean score 
for the basketball was 16.7. This experiment was conducted for 100 females, high 
school freshman through seniors, aged 13-18. Each participant had to catch a ruler that 
was dropped in front of them. The number (in centimeters) they caught the ruler on was 
their “reflex time”. The independent variable was the type of sport: softball; volleyball; 
soccer; basketball; and cheer. The means for these groups were: 17.05; 18.05; 19.52; 
16.64; and 18.06 cm respectively. The dependent variable was their reflex time. The 
control group was girls who did not play sports, whose mean was 17.88. A T-test 
(means of two groups are compared in order to conduct statistical analysis) and 
Standard Deviation were conducted for this project. The independent variable greatly 
influenced the dependent variable because different sports practice different reflex 
strengthening drills. Further research that could be conducted to support this 
experiment would be to test high school boys’ sports team, then compare them with the 
girls’ findings.
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A Minty Shield for Teeth

Leesun Chea

Park View High School (PVH)

The purpose of this experiment was to see whether using dental supplements 
(mouthwash and Vitamin C supplements, independent variable) would protect against 
dental decay (amount in percentage, dependent variable) from Coca-Cola. In the 
experiment the control was water. For each trial the teeth were massed and placed in a 
toothpaste/water solution. Then they were transferred to different solutions (mouthwash, 
a Vitamin C supplement/water solution, and water). Finally they soaked in Coca-Cola for 
24 hours and were massed again. The supplements greatly decreased the amount of 
dental decay, but mouthwash was ineffective. The mean of dental decay of using 
mouthwash was 12.7061 %, Vitamin C 5.7652 %, and the control 16.7743%. The 
experimental hypothesis, if mouthwash and vitamins were used then the vitamins would 
be most effective, but the mouthwash would have half the effect, was supported 
halfway. When t-tests were used for statistical analysis it showed that Vitamin C and the 
control were statistically significant, but mouthwash was not. There was a huge 
difference in percentage of dental decay between Vitamin C and the control, except 
there was not much difference between the mouthwash and the control. It was 
discovered that instead of dental decay dental erosion took place.  A human error in this 
experiment was not acknowledging the massive intake of fluoride by the teeth, which 
ending up hurting the teeth instead of protected them against Coca-Cola. Further 
research could explore the effect of different vitamins on dental erosion or how Vitamin 
C affects dental erosion of different sodas.
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The Effect of Hair Dye on Hair Strength

Aurora Crooks

Loudoun County High School (LCH)

Since its creation, the use of artificial hair dyes has increased considerably within the 
last 100 years, as well as long term damage and female pattern baldness. The purpose 
of this experiment was to determine if there is a testable link between hair dye and 
damage. The experiment used three different colored dyes (L’Oreal Ash Black/Med. 
Blonde and Dark Red) to test how long it took before short-or long term damage set in. 
Hair samples were to dyes and then examined and compared the strength of each hair 
strand compared to control by counting the hair breaks. Major findings suggest that red 
hair dye caused the most damage short term, and the blonde hair dye did the worst 
suggestive damage long term. It was discovered that hair did significantly better (stayed 
static) after it was submerged in dye for over an hour as opposed to 20 or 30 minutes. 
The hypotheses was partially supported, hair dyes do cause damage but not a 
significant amount.  Also, the amount of damage done has to do with which color used, 
and how much ammonia is in the dye, ect. Further research could investigate what 
specific chemicals attribute to hair damage and does existing melanin in the hair shaft 
have anything to do with hair strength.
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N-acetyl-l-tryptophanamide Blocking P2X7 Receptors to Cure Paralysis in Spinal Cord 
Injuries

Thomas Dewar

Dominion High School (DMH)

Spinal cord injuries affect approximately 12,000 Americans every year causing 
irreparable nerve damage, paralysis, and death. Four billion dollars is spent in the 
United States annually on treatments; however, a cure is yet to exist and treatments 
only manage minor symptoms. When the spinal cord is damaged due to an injury, the 
blood-brain barrier is ruptured and ATP floods in. The foreign ATP binding with P2X7 
protein receptors on nerve cells is the root cause of paralysis. Preventing this molecular 
bonding is the most logical way of fighting paralysis.
 The purpose of this research was to determine whether blocking the P2X7 nerve 
receptor from binding with ATP, causing its breakdown, with N-Acetyl-l-tryptophanamide 
would reverse paralysis brought upon by spinal cord injuries. Crayfish were surgically 
paralyzed, administered a solution of N-Acetyl-l-tryptophanamide and monitored for 
signs of movement.
 Observational data clearly showed that 6 weeks following the surgery, 88% of the 
crayfish had regained simple motor skills. This indicates that the severed nerve cord 
was able to regenerate. It is reasonable to infer that N-Acetyl-l-tryptophanamide 
effectively binded with P2X7 receptors and blocked ATP. Given the success of 
N-Acetyl-l-tryptophanamide in counteracting paralysis in crayfish, it is recommended 
that its reaction to paralysis in mammals should be thoroughly investigated.
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How does the color of an object affect retina fatigue and after-image duration?

Ryan Faulkner

Briar Woods High School (BWH)

This experiment was designed to test how an object's color will affect retinal fatigue by 
observing how long an "after-image" lasts as a result of staring at the color for an 
extended period of time. The colors chosen for testing were red, green, blue, and white 
(control). After-images are the result of cone cells in the human retina being fatigued to 
an observed color, and temporarily desensitized to seeing that color, leaving the 
viewers resulting vision, only sensitive to the other colors the eye is sensitive to, for the 
area of the retina fatigued.
After-image duration was observed by test subjects (20males/20females) who were 
directed to atare at a diamond shaped color sample for one minute against a white 
background. After one minute, the sample was removed leaving only the white surface 
where an after-image, or color negative, was visible. Subjects recorded te length of 
these after-images using a stopwatch, then rested their eyes before testing the other 
coor samples.
The means of the results were as follows: red-44.1s, green-35.7s, 39.8s, and white-
0.0s. These figures suggest that green produces the shortest after-image, in keeping 
with the experimental hypothesis, and disprove the null hypothesis, as all colors had a 
profound affect compared to white (control).
However, after reviewing a T-test of these findings, the conclusion that green produces 
shorter after-images cannot be supported with any scientific authority, because of 
variation in the data. A more precise method of discriminating the end of an after-image 
is neccesary to repeat this test, since it was difficult  for the subjects to discern the 
termination of the phenomena as the image became faint near its end. This was likely 
the source of error in this experiment.
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Comparison of transfection methods and levels of GFP

Hayley Gwartney

Loudoun Valley High School (LVH)

The purpose of this project was to compare different transfection methods using HEK-
293 cells (Human Embryonic Kidney) with reagents Jetpei and FugeneHD, and varying 
the amounts of GFP (green florescent protein) to see if it affected the amount taken into 
the cells. In this experiment, FugeneHD may work better than Jetpei, and the GFP will 
affect the amount taken into the cell. 
To conduct this experiment, protocol for FugeneHD and Jetpei was followed. FugeneHD 
was put into 5 glass dishes and Jetpei was put into 3 glass dishes. But in each dish, the 
presence of the reagent (FugeneHD and Jetpei) was varied; and the amount of GFP in 
the dishes was varied. 
The results showed that the amount of GFP did not affect the amount taken up into the 
cells, and FugeneHD was more effective in transfection rates. But Jetpei seemed to 
stunt the cell growth. Overall, had Jetpei not slowed down or stopped the growth of the 
cells, it would have been more effective in transfections. Half of the hypothesis was 
supported in these trials, but the GFP did not affect the amount taken in by the cells.
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The Effect of an Electromagnetic Machine versus Antibiotics on Escherichia coli

Molly Krumpe

Loudoun Valley High School (LVH)

In this experiment I am testing and comparing the different effects of an electromagnetic 
machine versus antibiotics on Escherichia coli. I began this experiment with pouring a 
liquid form of the bacteria into plates with nutrient agar. After 24 hours was allowed for 
growth I began testing. The electromagnetic machine was run on bank 14 on level 4. 
This bank and was designed specifically for Escherichia coli. For the antibiotic tested 
plates I placed one disc of amoxicillin on each of the 5 plates. The control was five 
bacteria plates left alone with no treatment. My hypothesis is that the electromagnetic 
machine will be more effective than the antibiotics. The electromagnetic machine works 
by finding an organism’s mortal oscillatory rate. Then it kills the organism by vibrating it 
so drastically that it explodes. After each treatment the data is taken in terms of a grid 
counting for the control and electromagnetic machine plates and in terms of the zone of 
inhibition for the antibiotic plates. These are then converted into percentages and 
compared and contrasted by using t-tests. Data is still being collected.
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How does the constancy of applied Penicillin discs affect Bacillus Cereus var.mycoides’ 
growth of inhibition?

Bao-Nghi Le

Freedom High School (FHS)

When a doctor prescribes you medication for a bacterial infection, why are you required 
to take it for 10 days even if you feel better?  The independent variable is the frequency 
which the Penicillin discs are applied to the bacteria Bacillus Cereus during the ten day 
term.  The three variables are: every day (Group A and control group), every other day 
(Group B), and the first three days (Group C).  The dependent variable is measures the 
zones of inhibition after the 10 days.  My hypothesis was applying Penicillin every day 
will eliminate the Bacillus Cereus more than the other two variables.  The average of 
Group A is 12.87 mm, Group B is 5.93 mm, and Group C is 10.07 mm.  Though there is 
a difference in the averages, the t-tests show that the differences have no value, except 
between Group A and B.  Therefore this rejects the stated hypothesis.  The application 
of Bacillus Cereus on Day 1 was uneven, resulting less Bacillus Cereus on Group B 
than on control Group A and Group C.  This major error skewed the results, since 
Group B was applied more discs than Group C.  Penicillin has proven in this experiment 
that frequency does not affect its efficiency.  Further research could explore more 
factors that may influence the potency of Penicillin, such as the increase in doses per 
day.  This experiment could explain the question better if it consisted of a different 
antibiotic, one that still retains potency.
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The Effects of Varying Levels of Ultrasound on the Viability of Escherichia Coli K12 
against Streptomycin

Lloyd Maza

Freedom High School (FHS)

Within recent decades, many bacterial infections are becoming increasingly resistant to 
antibiotics that used to effectively treat them. In the medical community, research is 
being conducted to develop new therapies to combat these new antibiotic-resistant 
infections. Ultrasound has become a very popular form of alternative treatment. This 
experiment investigated the effects that differing levels of ultrasound (independent 
variable) have on the viability of Escherichia coli (dependent variable) after being 
treated with Streptomycin. A control group was also tested in which the bacteria were 
left unexposed to ultrasound. After the experimenting had finished, the inhibition zones 
in each Petri dish were measured in millimeters. The control group had an average 
zone of 27 mm, while the low, medium, and high all had averages of 26, 29, and 28, 
respectively. After conducting a t-test on the differences between each group, the 
medium group was the only one to show a significant difference mathematically. The 
experimental hypothesis - which stated that if Escherichia coli K12 bacteria are exposed 
to ultrasound after being treated with Streptomycin, then their resistance to the antibiotic 
will decrease, as measured in the inhibition zone – was not supported by these results. 
This could be largely in part to the fact that the intensity (energy omitted) of the 
ultrasound was the independent variable, rather than the frequency (rate of energy 
omitted), which may have affected the dependent variable in different ways. Future 
research could further explore the effects of ultrasound combined with other alternative 
treatments for bacterial infections.
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Investigating the Effect of Common Herbs on Adipose Tissue

Bronwyn Pascal

Potomac Falls High School (PFH)

The objective of this research project is to combat global obesity by investigating the 
effects of common herbs on cultured fat cells.  When fat cells from the Helicoverpa zea, 
cotton bollworm, were cultured and then exposed to a 12.5 µl concentration of a dry 
fennel seed herbal solution, the cells had a much lower final cell count than the 
unexposed control cultures, calculated from cell counts with a hemocytometer.  New 
trials are currently taking place, using hemocytometer viability counts at the beginning 
and end of each trial and cell counts using 1mm^2 pictures taken by a camera attached 
to the inverted microscope and then multiplying the number of cells in each picture by 
the area of the bottom of the culture flasks throughout the trial.  The data supports the 
hypothesis that herbs would make fat cells grow at a slower rate, supporting the notion 
that consumption of herbs can help cause weight loss or control.
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Using GIS to Show the Most Common Places for Disease Spread in Washington D.C

Aaron Rowane

Potomac Falls High School (PFH)

Cities are a breeding place for disease spread with metro station, restaurants, churches, 
and other establishments.  A map has been developed which shows each metro station 
throughout Washington D.C., and given each area with a 2 block radius a rating to show 
why disease spread would be much more common within that location.  For an example 
an area with a lot of restaurants, and a hospital nearby is much more likely for disease 
spread than an area of suburbs.  By using GIS and doing research on the spread of 
disease in public establishments it has been made possible to track what parts of the 
city are most common for the spread of disease.
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Diet-Related Risks for Cancer

Maria Veronica Clare Vigilar

Briar Woods High School (BWH)

It has been said that a proper diet is a main key to a healthy diet.  This study explores 
the effects of dietary awareness and other dietary risk factors for cancer among 
Americans.  The independent variables are the 413 subjects with cancer and 9407 
subjects that did not have cancer that participated in the NHANES 2005-2006 
interviews concerning diet behavior/nutrition, demographics, and medical conditions.  
Some dependent variables were age, gender, marital status, ethnicity, awareness of 
nutritional practices, and use of nutritional guidelines and nutrients.  The control group 
was the group of non-cancer subjects.  The datasets for this study were extracted from 
the NHANES public data forum and converted into excel.  Then they were analyzed with 
the diet behavior/nutrition, demographics, and medical conditions questionnaires to find 
relationships that link dietary awareness and risk for cancer.  In summary, the majority 
of subjects diagnosed with cancer appeared to be Caucasian, married, have a mean 
age of 48 years old, and attained two years of college.  Most dietary factors that were 
analyzed did not create a substantial difference, supporting the hypothesis.  But a major 
source of error is the substantial difference in number of cancer and non-cancer 
subjects, and accuracy of answers given to NHANES questionnaires.  But when 
comparing dietary practices between cancer and non-cancer subjects, it appeared that 
the cancer subjects used nutritional guidelines around 10-15% more than non-cancer 
participants.  Further research could explore the reason why cancer subjects seemed to 
have greater awareness of nutritional guidelines than non-cancer subjects did.
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Effects of Different Footwear on Running Time.

Tanner Williams

Park View High School (PVH)

Have you ever wonder while you’re walking or jogging around town, do the shoe you 
wear actually help with your physical ability or is it just part of the commercial? In this 
experiment, the main purpose is to determine if wearing running shoes or cleats really 
affect physical ability. The control of the experiment is running shoes, the independent 
variable is cleats, and the dependent variable is the time it took to run. The volunteers 
for the experiment are mostly, teenage males and are on the schools’ wrestling team. 
For the procedures, each test subject had running shoes on and then ran as fast as 
they could for forty meters on a grassy field and once done the results were recorded. 
The same procedure was done but with cleats for each subject. After that, the results 
were analyzed to determine which footwear offered the best for physical ability. From 
the analysis, the research has shown that cleats give the runner better running time. 
Further research could show, which is the best shoe on concrete or in snow is. Also 
more observations can test certain types of materials to determine which is best for 
enhancing the physical ability of the runner.
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Project No. Last Name, First Name Title

1501V10 Brooks, Khalil Are our Schools Clean Enough to Keep our Students Safe 
and Healthy?

1502D12 Daitzman, Robert Investigating the Antimicrobial Properties of the Flatulence 
and Hemolymph of Drosophila melanogaster

1502D12 Guidry, Joanne Investigating the Antimicrobial Properties of the Flatulence 
and Hemolymph of Drosophila melanogaster
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Are our Schools Clean Enough to Keep our Students Safe and Healthy?

Khalil Brooks

Park View High School (PVH)

The problem that was investigated is the cleanliness in the athletic areas of Park View 
High School.  To conduct the experiment different areas of the school were swabbed 
onto agar Petri dishes and put into an incubator to grow. The hypothesis was that the 
wrestling room would be the dirtiest, but what was discovered was that the weight room 
was the dirtiest. The wrestling room, the football locker room, the gym and the weight 
room were all tested, which was the independent variable. Each area was tested 9 
times and then samples were streaked into a plate and allowed to incubate.  After three 
days the number of bacteria (dependent variable) was counted by calculating percent 
coverage of the colonies over the plate. All locations were then compared to a control 
Petri dish which had been exposed to just air. The location of the room did have an 
impact on the amount of bacterial growth, with the weight room having the most 
bacteria, followed by the football locker room, main gym, wrestling room, and then the 
control having the least amount of bacteria. Further research is being done into the 
cleaning procedures of the school.
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Investigating the Antimicrobial Properties of the Flatulence and Hemolymph of 
Drosophila melanogaster

Robert Daitzman

Dominion High School (DMH)

Joanne Guidry

Potomac Falls High School (PFH)

Drosophila melanogaster fruit flies are known to contain the protein cecropin, which 
prior research has demonstrated has antimicrobial properties.  This investigation’s goal 
is to identify and isolate additional peptide(s) responsible for antimicrobial action.  The 
first phase consists of collecting D. melanogaster hemolymph, size fractioning it via 
column chromatography and testing size fractions using a well diffusion assay.  Control 
data is from non-fractioned hemolymph which confirms the presence of antimicrobial 
factors for both gram positive and gram negative bacteria.  Data continues to be 
collected with hemolymph separated into 1kDa fractions.  The fractioned components 
will be tested by HPLC to confirm the presence of cecropin as well as identify the size of 
other antimicrobial proteins.  Size will be confirmed via protein electrophoresis in future 
work.  

Additionally, the fly flatulence will be tested for antimicrobial properties using a system 
set up to allow the gas to pass through a test tube containing gram positive and 
negative bacteria in suspension.  Light absorbance will be used to measure the percent 
difference between control and test groups as a measure of antimicrobial viability.
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The Relationship Between Sulfur-Based Roots and Eugenol Based Spices and Their 
Effectiveness on Inhibiting the Growth of Escherichia coli (E. coli).

Jacklyn Daly

Freedom High School (FHS)

Many sulfur-based roots, consumed in Eastern hemisphere diets, and eugenol-based 
spices, consumed in Western hemisphere diets, have been linked to inhibiting bacterial 
growth.  This experiment tests whether the sulfur-based roots: garlic, leek, yellow onion, 
and green onion or eugenol-based spices: allspice, cloves, cinnamon, and oregano, 
inhibit the growth of Escherichia coli more effectively.  Sterile Petri dishes of nutrient 
agar were aseptically inoculated with E.coli.  The roots and spices were crushed with 
ethanol using a mortar and pestle to extract the sulfur/eugenol from the tissues. Sterile 
blotters were saturated with equal amounts of each liquid extract by using a calibrated 
pipette.  The control was Ciprofloxacin and ethanol acted as a negative control.  The 
blotters were placed on the inoculated agar and then incubated at 37oC for 24 hours. 
The halo effect around each blotter was measured (diameter mm). After statistical 
analysis, garlic, clove, cinnamon, and allspice extracts inhibited the growth of E.coli 
more than the other roots/spices and ethanol negative control, but not as much as the 
Ciprofloxacin control.  According to 95% confidence level t-Test results, the 
experimental hypothesis, “If eugenol-based spices are more effective in inhibiting the 
growth of E.coli as compared to sulfur-based roots, they will yield a greater halo effect, 
thus supporting the idea of Eastern hemisphere diets being more beneficial for the 
human body,” was partially supported. Although the garlic inhibited the growth most 
effectively of all roots/spices, there were a greater number of eugenol-based spices that 
showed inhibition properties. The Eastern hemisphere population may be healthier than 
the Western since they consume spices with inhibition properties, (cloves, cinnamon, 
allspice), more frequently than the Western hemisphere population consumes garlic.
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Spoiling Rate of Bread

Daniel Gil

Potomac Falls High School (PFH)

Garlic, used for numerous purposes for over 6,000 years, has been known for its 
anti-microbial properties.
The effect of garlic on the spoiling rate of bread was tested in this experiment by using 
four types of bread, consisting of different amounts of garlic. The breads were each 
placed in separate plastic bags and observed for 38 days in the same conditions. 
The hypothesis was that if garlic was added to the bread, then the bread with garlic 
would not spoil as fast as bread without it. Since the number of breads that spoiled from 
each type was about the same, the results did not support the hypothesis. Only 9 
breads out of the total 72 molded. Two of the breads that molded were bread A (control; 
no garlic), two were bread B (3g garlic), three were bread C (6g garlic), and two were 
bread D (9g garlic). The main problem with the experiment was that most of the breads 
did not develop mold despite the differences of the amount of garlic. Further 
experimentation is needed with a different bread recipe that could result in more moist 
bread creating a better environment for microbes to thrive. Other changes that can be 
used for this experiment are in the removal of the plastic bags so spoiling microbes can 
develop faster and finally increasing the amount of garlic added to the bread to further 
test its anti-microbial properties.
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Mold, to Spore or Not to Spore

Robert Keenan

Park View High School (PVH)

The experiment was done to show if the quality of water does affect mold growth.  The 
independent variable in the experiment was the amount of Clorox used.  The dependent 
variable is the size of the mold.  What was done was cut pieces of natural sponges and 
put them in a petri dish.  The variable came in when the individual sponges were 
sprayed with regular, distilled water, a .5% Clorox solution, and a 1% Clorox solution. 
The order was changed of the procedure a little.  Instead of doing all of the sponges on 
one day, it was done 24 sponges on one day.  The results were reviewed after four 
days and did the rest that day, and reviewed the results after another four days.  For 
measuring the results, it was planned to measure the length, width, and height of the 
mold, but instead just said whether or not the sponge grew or not.  It was originally said 
to cut three sponge sections at a time, but to save time, all of the pieces of the sponges 
were cut at the very beginning.  What was found was that the mold in distilled water 
grew, the mold in the .5% Clorox solution grew a little, and the mold in the 1% Clorox 
solution did not grow at all.  It would be interesting if the results would change that 
instead of Clorox, an acid was used.
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Reducing Bacteria on Sports Equipment – Reducing Possibility of MRSA

Eric Kraft

Potomac Falls High School (PFH)

This project examines the possibility of reducing bacteria on sports equipment thus 
reducing the possibility of contracting or spreading MRSA. MRSA is a dangerous virus 
and has been proven to be resistant to antibiotics. It is possible that the best way to 
fight MRSA is to reduce the chance of spreading it. Since sports equipment is a 
breeding ground for bacteria which can lead to MRSA, reducing the bacteria could go a 
long way in preventing the spread of MRSA. In this experiment, the independent 
variable was the different cleaning methods used on the sports equipment. The 
dependent variable was the number of bacteria colonies that were present. Sports 
equipment was cultured for bacteria following Subject A and Subject B wearing the 
equipment.  The equipment was cultured again following the various cleaning methods 
tested. The results of this experiment showed that cleaning sports equipment following 
use reduced bacteria on the equipment. The results also showed that the most effective 
cleaning method used was washing the equipment in a washing machine with detergent 
and white vinegar. The least amount of bacteria was found on the equipment following 
this cleaning method. In conclusion, the results of this experiment supported the 
hypothesis. The objective of this experiment was to take a closer look at bacteria found 
on sports equipment and determine if the presence of bacteria could be reduced by 
using various cleaning methods on the sports equipment, thus reducing the possibility of 
MRSA. The results show that the objective was met.
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How Does Escherichia coli React to Different Natural and Manmade Antibiotics

Timothy Lewis

Freedom High School (FHS)

The purpose of this experiment was to provide information on which antibiotic materials 
are most effective at killing bacteria.  The experimental hypothesis was “if Manuka 
honey is added to a colony of E. coli, it will kill more bacteria than distilled water, 
rubbing alcohol, or liquid hand soap.”  This was predicted because research had shown 
that Manuka honey possesses strong antibiotic properties.  The experimental groups 
were the type of material added to the cultured bacteria, and the diameter of the zones 
of inhibition was measured in millimeters. Distilled water was the control group.  Each of 
the experimental groups had 15 trials and were incubated for 48 hours. The results 
showed that alcohol, not honey, had killed the most bacteria.  Hand soap was not 
successful in killing all of the bacteria.  Plates with honey had formed what appeared to 
be a ring of highly populated bacteria colonies.  The honey killed most of the bacteria in 
the zone of inhibition, and may have killed much more.  However, further research 
showed that the honey also possesses a property that stimulates the immune system.  
When applied to a wound, the properties of the honey act to speed up the body’s 
reaction to bacteria that may start to grow and infect.  For this experiment, the sugars 
and stimulating properties of the honey may have allowed the bacteria to grow back 
over time.  The experimental hypothesis was not supported by these results, which 
showed that alcohol is the most effective product to kill bacteria.
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The Relationship between Allium Roots and Their Inhibition on Escherichia coli Growth 
As Measured In Zone Of Inhibition (mm)

Damini Namana

Freedom High School (FHS)

Determining how allium roots inhibit Escherichia coli growth allowed for a greater 
understanding of alternative antibiotics to be reached. The independent variables are 
the type of allium root, and the dependent variable is the zone of inhibition (mm) of 
E.coli. Petri dishes inoculated with E.coli contained sterile disks infused with the roots; 
these were later placed in an incubator. Uncorrelated t tests concurred that garlic 
exhibited a greater central tendency (3.8mm) of the inhibition zone than streptomycin 
(2.4mm). The research hypothesis that garlic and onions would inhibit growth of E.coli 
was partially supported because garlic inhibited the growth of E.coli, where as onion did 
not. This experiment defined garlic as an alternative to antibiotics that will protect 
humans from disease. Further research would explore which components of garlic have 
antibacterial properties and whether or not these components are found in other natural 
resources.
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The Effect of Grape Seed Extract on UV light exposed Saccharomyces cerevisiae Cells

Ramya Nandigam

Stone Bridge High School (SBH)

Although sunlight is beneficial to health, overexposure to UV light can be harmful.  To 
explore effects of UV light on humans, S.cerevisiae can be used as a model system 
since the repair enzymes for DNA in yeast and human cells are similar.  The experiment 
tests the effects of Grape Seed Extract (Vitis vinifera) in protecting S. cerevisiae (G948-
1C/U)cells exposed to UV-B light. LD50 was found by exposing 100 µL of cell 
suspension (103cells/mL) to UVB light. The cells supplemented with 0.04mg/mL, 
0.05mg/mL, 0.06mg/mL of Grape Seed Extract were exposed to UV light (LD50) to 
determine if cells can tolerate irradiation and survive. “No Grape Seed Extract 
(exposed)” is the negative control, and “No Grape Seed Extract (dark)” is the positive 
control. Controls for each experimental group received a different concentration of 
Grape Seed Extracts and were incubated in the dark.  The number of surviving cells 
(CFU) did not increase significantly with the increase in grape seed extract 
concentration.  The average CFU for Positive Control was 81, and for Negative Control 
was 43.66. The Average CFUs for exposed 0.04mg/mL, 0.05mg/mL, 0.06mg/mL were 
35.6, 50.2, 36.33 respectively. The t-Test did not show statistically significant difference 
between control and experimental groups (p >0.05). UV-sensitive strain (G948-1C/U) 
has been developed by introducing mutations in genes necessary for the repair of DNA. 
Hence, the cells did not survive after exposure to UV light.  The experiment could be 
performed using non-UV sensitive strain to find out if grape seed extract can protect 
different yeast strains from UVA, UVB light.  Further research could address the 
protective effects of Grape Seed Extract against mutagens like cigarette smoke, 
pathogens, and toxins.
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Washed Up

Madison Pappano

Park View High School (PVH)

The purpose of this project was to find out if hand sanitizer, antibacterial soap, generic 
soap, or water worked better with killing bacteria. This project will be completed by 
using twenty subjects. Each subject was be asked to wash their hands four times, once 
with hand sanitizer, once with antibacterial soap, once with generic soap and once with 
just water. The subjects were male and female and ranged in age. First, the subject was 
asked to place their index and middle fingers onto a Petri dish. Then they were asked to 
wash their hands with one of the variables. After washing their hands they were asked 
to place their same index finger and their same middle finger onto the opposite side of 
the Petri dish. The results of the experiment are as follows: Water- 30.2 colonies of 
bacteria grew after using just water. Antibacterial Soap- 34.6 colonies of bacteria grew 
after using antibacterial soap and water. Generic soap-33.8 colonies of bacteria grew 
after using generic soap and water. Hand Sanitizer-14.85 colonies of bacteria grew after 
using hand sanitizer. The hypothesis was not supported by this experiment because it 
stated that the antibacterial soap would work better at killing bacteria; but the hand 
sanitizer worked better. There is not a plan to continue this project any time in the 
future.
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How Do I Store It?

Erik Portillo

Park View High School (PVH)

Rhizopus, bread mold, can be a nuisance to have on newly bought bread.  This 
experiment found out which food storage bag was best in preventing Rhizopus from 
developing on flat white bread.  Sunbeam® bread was placed in a Green bag, Ziploc 
bag, or in the control group, which was a generic food bag.  The bags were placed 
within a refrigerator or on a table.  The independent variable, or food bag, affected the 
dependent variable, or mold growth on the pieces of bread, over three weeks time.  
After this time, transparent graph paper showed the mold growth that developed on the 
bread.  The results displayed that little to no mold developed on the breads in the 
refrigerator, and the control groups prevented mold development the best.  The means 
for the control groups, Green bags, and Ziploc bags on the table were 3.3cm², 33cm², 
and 41.8cm², respectively.  The means for the control groups, Green bags, and Ziploc 
bags within the refrigerator were 0.1cm², 0cm², and 0cm², respectively.  The t-test 
showed some p-values were significant; therefore accepting the null hypothesis.  The 
alternative hypothesis stated Green bags would prevent mold the best.  This wasn’t 
supported because the results exemplified through the means and significant p-values 
showed that the control groups prevented mold the best.  Time was a source of error 
because most refrigerator breads didn’t get to show mold.  Further research could 
explore the effects of these bags on fruit.
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The Effect of Toothbrush Bristle Arrangements on Bacterial Growth

Glelia Reyes

Heritage High School (HTH)

The experiment was conducted in order to show the impact different bristle 
arrangements had on bacterial growth. The independent variable was the different 
bristle arrangements. The control group was a toothbrush with straight bristles. Lastly, 
the dependent variable was the measured percentage of bacterial coverage on the 
surface of the agar in a Petri dish. The procedure consisted of the subject eating the 
same meal each trial, brushing their teeth using one of the conditions, swabbing the 
teeth, and placing it on a Petri dish. The Petri dishes were kept in an incubator for 72 
hours. However, some Petri dishes were kept in an incubator for more than 72 hours 
due to inaccessibility during the weekends. The percentage of bacteria grown was later 
recorded and analyzed. 

The null hypothesis stated that there would be no difference in bacterial growth when 
different bristle arrangements were used. The ANOVA statistics showed that the null 
hypothesis could not be rejected. This conclusion was made when the calculated 
P-value, 0.098634, surpassed 0.05, and the F-critical value, 3.354131, exceeded the 
F-value, 2.526924. There was no statistical significance in the amount of bacteria grown 
after brushing with these different conditions of bristle arrangements.  All of the bristle 
arrangements worked fairly well in removing relatively the same amount of bacteria from 
the teeth. 

Further research could explore more bristle arrangements along with electrical 
toothbrushes. On a wider scale, the Petri dishes could be allotted the same amount of 
time in an incubator resulting in more consistent data.
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What is the Effect of Different Sanitation Methods of Cotton Swabs on E. coli Population 
Growth

Michele Ricciardi

Freedom High School (FHS)

In this experiment, the best method to sanitize infected cotton swabs (representing 
kitchen sponges) was observed. The purpose of this was to find ways to properly 
sanitize kitchen sponges using common household products. Cotton swabs were placed 
in an E. coli broth for 5 seconds. They sat for 30 minutes before plating. The control 
group was plated without being placed in a solution. The others were placed in distilled 
water, lemon juice, boiling water, and a 10% bleach solution (IV). The plates were 
incubated for 24 hours. The numbers of bacteria colonies were counted on square 
number 13 of a colony counter (DV).  The average number of colonies for swabs placed 
in no solution, distilled water, lemon juice, boiling water, and 10% bleach was 76, 138, 
31, 0, and 0 respectively. The experimental hypothesis stated that the cotton swabs 
placed in lemon juice would have less bacteria colonies than the swabs placed in 
distilled water, boiling water, a 10% bleach solution, and no solution. This hypothesis 
was not supported. The results of this experiment showed boiling water and a 10% 
bleach solution to be the most effective ways to sanitize the cotton swabs. Further 
research could explore the effectiveness of a dishwasher and microwave in sanitization 
of a kitchen sponge.
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Comparing and Contrasting Tap, Bottled, and Home Filtered Water

Alicia Saunders

Potomac Falls High School (PFH)

The purpose of this experiment is to determine whether bottled water or home filtered 
water is healthier to drink.  Since so many people are health conscience these days, 
consuming the cleanest water possible is important to many.  The bottled water used in 
this experiment was Deer Park and the filtered water used in this experiment was from 
an activated charcoal filter.  In order to complete the experiment, at-home testing strips 
were used.  Bottled water was tested straight from the bottle so that no extra 
contaminants would get into the water, and the home-filtered water was tested in a 
clean glass.  The faucet was disinfected with bleach so no contaminants from the faucet 
could get into the filtered water.  The results from this experiment were not surprising.  
Bottled water is by far more pure than the water filtered by an activated charcoal filter.  
The majority of the average contaminate levels of the activated charcoal filter is double 
the average contaminant level of Deer Park.  In conclusion, the results of this 
experiment did in fact support the hypothesis.  The hypothesis stated that if filtered 
water and bottled water were both tested for the same contaminants, then bottled water 
would be more pure.  The results back up this hypothesis fully.
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The Employment of Quorum Sensing in Bacteria in Surviving Hostile Antibacterial 
Environments

Sean Stallings

Dominion High School (DMH)

The phenomenon in which colonies of bacteria can sense one another and form a 
density dependent communication system is called quorum sensing (QS). This allows 
bacteria to “communicate” with each other and enhance survival in various 
environments. To test the employment of quorum sensing, three different bacterial 
species were tested under three different environments. Fifteen plates of Escherichia 
coli, Bacillus megaterium and Spirillum volutans were tested for growth in extreme 
environments including an acidic media with a pH of four and the reduction of 
temperature by 15 Celsius as well as in a control situation. A neomycin disk was placed 
in the center of each petri dish containing bacteria and the zone of inhibition was 
measured. 
The hypothesis, that temperature and acidic pH would play no role in the ability of 
bacteria to employ quorum sensing for survival, was refuted in the case of acidic 
environments. There was a significant growth in the E. coli in the acidic media indicating 
that the bacteria communicated and congregated in the plate in groups allowing 
survival. There was no significant growth of any bacterial species when grown in cold 
temperatures. This research is important because it implies the necessity for the 
medical community to develop ways to combat bacterial diseases which often flourish 
because bacteria use this unique method communicating to survive.
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The Amount of Bacteria Located Around the School

Jonathan Thurston

Park View High School (PVH)

This experiment was designed to find out which area in the school had the highest 
bacteria concentration. The Independent Variables in this experiment were the places 
tested around the school: the ID puncher, Main Door, Cafeteria Door, and Bathroom 
sink. The dependent variables were the amount of bacteria in each place. The control 
was an agar dish swabbed by a sterile cotton swab. The procedures of the experiment 
were to swab the cotton swab over the different locations, swab them on the agar plate 
and incubate them for 2 days. The results showed the means of the bathroom sink was 
9.8, the cafeteria door knob was 1.73, the ID number puncher was 1.73, the main door 
handle had .47 and the control had zero. The statistical test used was the T-test. The 
alternative hypothesis was that the bathroom sink would have the highest concentration 
which was not supported by the P-value. This means that the hypothesis was supported 
by the means but not by the T-test. It was determined that the places varied directly with 
the amount of bacteria this compares to the control because the cotton swab did not 
have bacteria on it. One major error though would be how often each place was cleaned 
and when the last time it was cleaned.  Further research would include what other 
places around the school might have a significant amount of bacteria and what type of 
bacteria could be on these places.
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How Long Does it Take for UV-C Light to Kill Approximately 100% of S. Epidermidis 
Cells

Christine Tran

Stone Bridge High School (SBH)

A non-ionizing radiation (UV light), is easy and safe for sterilization and decontamination 
of lab material. It irradiates pathogens, spores, etc. by destroying their DNA and 
breaking down organic material, thus preventing replication. Sterilization of small 
objects, such as safety goggles, can be achieved quickly with intense exposure, and is 
less harmful to certain materials than chemical disinfection or heat. Microbiocidal 
dosage is a product of intensity and time.  Shorter times and greater intensity appear 
most effective. S. epidermidis is among many bacteria that can be eliminated by UV-C 
light.  Although S. epidermidis is generally a harmless bacterium, other kinds can be 
dangerous to humans. The experiment determines the length of time required for UV-C 
light to eradicate approximately 100% of S. epidermidis cells. It is important to expose 
goggles for a correct length of time to ensure complete sterilization; shorter exposure 
time may result in infection spread by surviving bacteria. Sterile Petri dishes were 
inoculated with 200 µL of S. epidermidis culture (10³ cells/mL), and exposed to UV-C 
light in the germicidal cabinet (Sellstrom Manufacturing Co. Model 2000) for 4, 6, and 8 
minutes (IV.) The Colony Forming Units were counted. The control was 15 Petri dishes 
that received no UV-C light. The average CFU for the control, No UV-C, was 133.733 
colonies. Averages for both 4 and 6 minutes were 0.133, and 8 minutes was 0 colonies. 
The t test, showed a statistically significant difference in the number of survivors in 
control (No UV-C) and each experimental group (P < 0.05). The number of surviving S. 
epidermidis cells decreased as UV-C exposure time increased thus supporting 
alternative hypothesis. Further experiments may include broadening the range of times 
to find the exact duration of exposure required for sterilization.
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The Effect of Anti-Oxidizing Agent Catechin Hydrate in Protecing Saccharomyces 
cerevisiae Cells from Oxidative Damage caused by Hydrogen peroxide (oxidizing agent)

Nina Varma

Stone Bridge High School (SBH)

Anti-oxidizing polyphenols (catechin hydrate) in green tea (Camellia sinesis) are known 
to have medicinal properties and boost immune system. The experiment assesses the 
effectiveness of catechins in protecting S. cerevisiae cells exposed to Hydrogen 
peroxide (oxidizing agent) from oxidative damage. S. cerevisiae was used as a model 
system as it has genes for DNA repair similar to human genes with the same function. 
S. cerevisiae cells (200µL of 10E3) were supplemented with various concentrations 
(0.04 mg/mL, 0.05 mg/mL, 0.06 mg/mL) of Catechin hydrate (IV) and then exposed to 
50 µL H2O2 to determine if cells with absorbed antioxidants can effectively tolerate 
oxidative damage and live. After 30°C incubation, surviving cells (CFU) were counted 
(DV). Controls for each concentration were not exposed to H2O2, while the “0 mg/mL 
Catechin+H2O2” served as negative control and the “0 mg/mL Catechin without H2O2” 
served as  positive control. Surviving cells supplemented with Catechins and exposed to 
H2O2 compared to control, and each other, showed a significant difference in number 
of CFU. ANOVA returned P<0.05. The t-test showed significant differences between 
control (0 Catechin+H2O2) and experimental groups (0.04mg/mL Catechin+H2O2 and 
0.06mg/mL Catechin+H2O2). The alternative hypothesis was supported (P<0.05). 
However, 0.05mg/mL Catechin+H2O2 and 0 Catechin+H2O2 had P>0.05. The number 
of surviving catechin treated cells increased with concentration when exposed to H2O2. 
Catechins increase the rate of survival of S. cerevisiae cells exposed to H2O2 and will 
most likely be helpful in protecting human cells from oxidative damage. Further 
experimentation could explore the effectiveness of Catechin against other mutagens, 
like cigarette smoke, toxins, and UV rays. Its antibacterial properties can be studied by 
exploring its effect on bacteria.
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A Survey of Thermophilic Bacteria in Industrial Locations

Rebecca Yorde

Dominion High School (DMH)

In many settings such as hospitals, laundromats, and restaurants, sterilization of 
equipment via the use of hot water is standard procedure in order to prevent the 
transmittance of infectious agents.  In addition, hand washing in warm water is 
commonly understood to kill bacteria.  Unfortunately, many of these bacteria are 
becoming rapidly antibiotic and heat resistant.
 The purpose of this research was to determine whether thermophilic bacteria would be 
present in water used for sterilization and cleaning and, if so, whether they would exhibit 
antibacterial resistance.  Water samples were collected from the scrub sinks of two 
hospitals, washing machines in two laundromats, and from a high school cafeteria 
dishwashing station.  Samples were plated and a vancomycin disk added to each plate.  
In all cases where water used for cleaning should have been sterile, bacteria existed in 
all sources. The greatest antibiotic resistance was shown in one of the laundromats and 
one of the hospitals.  All bacteria from all sources showed some antibiotic resistance.  
Thus the null hypothesis, that there would be no bacteria or antibiotic resistance in hot 
water sources, was refuted.  While of concern, this is particularly alarming in the case of 
the hospitals where water in surgical suites may not be sterile and infection could be 
spread to health-compromised patients.  As a result, the recommendation is that all 
locations investigate the source of bacteria and remediate water sources.
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1601B10 Arnold, Juliette The Effect of a 200mW Laser Through Colored Gels on Rise 
in Temperature

1602L10 Bucci, Ciara What Factors Affect Red-Eye

1603C10 Codde, John The Effects of Camber on Wing Effectiveness

1604F10 Daly, Eric The Effect of Temperature on Electromagnetic Strength 
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1605H10 Frazer, Anna The Effect of Color of Light on Picture Resolution

1606B09 Ha, Ye The Effect of Electromagnetic Wave (EMF) Shielding 
Materials and the Amount of Exposure It Shields.

1607P10 Hanzel, Carlyn Which Fastpitch Softball Bat has the Best Sweet Spot?

1608L12 Huffman, William Frequency and Energy of Dark Matter Annihilations

1609W10 Kuhn, Gretchen The Effect of the Type of Light on the Amount of Current 
Produced by a Solar Cell
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The Effect of a 200mW Laser Through Colored Gels on Rise in Temperature

Juliette Arnold

Broad Run High School (BRH)

This project was conducted to determine whether a green 200mW laser causes a rise in 
temperate when shone through various colored theater gels. The hypothesis was 
developed based on previous knowledge of the properties of light and color. A laser 
was shone through a total of six colored gels, plus a clear control. Each of the seven 
gels were tested fifteen times to record the rise in temperature.
     The purpose of this experiment was to identify through which colored gel a laser 
makes the rise in temperature greatest. To determine which had the greatest rise in 
temperature, temperature readings were taken after 45 seconds of the laser shining on 
the thermometer. This was done through all colors with a starting measurement of 23 
degrees Celsius.
     The rise in temperature was greatest when the laser was shone through the 
experiment's control, clear gel.  The average temperature was 27.63 degrees Celsius.  
As expected, the subsequent rise in temperature was closest to the control when the 
laser was shone through the yellow gel.  The average temperature was 27 degrees 
Celsius for yellow. These results supported the hypothesis.
     In conclusion, the greatest average rise in temperature from a colored gel was 4 
degrees Celsius. The lowest average rise in temperature was 0.47 degrees Celsius for 
indigo. This knowledge could be beneficial to medical applications that use thermal 
switches.  The use of gels to provide interference with a laser beam could permit better 
control of the rise in temperature when small increments are desired
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What Factors Affect Red-Eye

Ciara Bucci

Loudoun Valley High School (LVH)

The most common problem faced by photographers around the world is also the 
simplest: red-eye.  But what factors cause red-eye?  This experiment tested three 
different variables: eye color, lighting and the angle between the camera and the subject 
to determine which factors had the greatest impact on red-eye.  Three experiments took 
place to find the results.  For eye color photographs were taken of a blue, brown and 
green eyed subject.  Lighting was tested by photographing the same subject inside and 
outside.  For the angle between the camera and a subject a protractor was blown up to 
two meters tall by two meters wide.   The subject stood at the middle of the straight side 
while the photographer moved along at forty five degree increments.
After the data was complied and analyzed the results showed that the types of lighting 
(indoor versus outdoor) had the greatest impact on the amount of red-eye produced.  
This data supported the hypothesis, which stated that light would have the biggest 
impact on red-eye.  Due to the results of this experiment, one could very easily continue 
research.  One such experiment would be a more detailed look at the types of lighting.  
Another could be testing the most effective way to prevent red-eye, now that its main 
cause is known.
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The Effects of Camber on Wing Effectiveness

John Codde

Loudoun County High School (LCH)

This project tests effects of camber location and degree on wing effectiveness.  This 
was determined by using multiple test wings with camber in different locations and 
degrees and recording the differences they caused in travel distance, stability, and the 
number of rolling finishes.  The preliminary expectation for this project was that if 
camber is added it would decrease the wings effective range but increase its stability 
along with the amount of rolling finishes.
     Wire hangers were bent into various wing shapes.  Some of which included various 
locations and degrees of camber.  The wire frames were then wrapped in plastic wrap 
to create flexible wings which, according to prior research are more stable substitutes 
for rigid wing designs.  Plastic wrap also decreases cost of said wings.  Next, a vehicle 
was constructed out of a pinewood block, by carving it and applying four plastic wheels.  
This was then weighted to increase speed on a ramp.  A ramp was developed from a 
thin flexible plastic runway.  This was situated on top of a table so the micro aerial 
vehicle could start off airborne.  Wings were then attached to cars with tape.  Finally, 
data on wing distance, crash rate, and rolling finish average was collected by 
conducting five trials for each wing type by releasing them down the runway.  This 
yielded interesting results.  One of which was Wing G, which featured camber along the 
back of the wing, was able to achieve the longest distances.  It was also the only wing 
to achieve a rolling finish average.  Another interesting result is that Wing D, who also 
featured a camber, was the least stable of the test subjects other than the test without 
wings. The results suggested that the degree and location of the camber play an 
important role in a wing’s effectiveness.
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The Effect of Temperature on Electromagnetic Strength (Gauss)

Eric Daly

Freedom High School (FHS)

This experiment tested to see if temperature can make electromagnets stronger or 
weaker.  Electromagnets run on electricity from a power source and this experiment 
tested a way to make them more efficient.  The experiment was to measure the 
magnetic strength in gauss (DV) of identical electromagnets at different temperatures 
(IV).  The magnets were heated on a hot plate to increase the temperature to 200ºC, 
placed in a freezer to lower to 0ºC, and left at room temperature as the control (50ºC).  
Data showed that the mean strength in gauss was 21.78 at 200°C. The mean strength 
in gauss was 17.63 at 0ºC.  The mean strength in gauss was 17.704 at 50ºC. The 
experimental hypothesis was that if the temperature of the electromagnet is increased, 
then the strength of the magnet will also increase.  After analysis using a t-test, the 
experiment showed that the experimental hypothesis was correct.  The hotter 
electromagnets were stronger because the electricity was able to flow through the wire 
faster.  Increase heat in the wire causes less resistance for the electric flow.  In addition 
to this, the colder wires caused the energy from the battery to be exerted and spent at a 
quicker rate, which weakened the electric flow.  The colder temperatures affected the 
magnet and electricity which cause the hotter magnets to be stronger.  The conclusions 
found in this experiment can be used to benefit electromagnets in technology.  
Electromagnets are used in public transportation.  In these technologies, 
electromagnets can be made stronger and more efficient.
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The Effect of Color of Light on Picture Resolution

Anna Frazer

Heritage High School (HTH)

The purpose of this experiment was to discover if a camera’s sensor would be more 
sensitive to certain colors of light which would in turn affect the picture’s resolution. The 
independent variable was the color of light and the dependent variable was the picture 
resolution. The experiment was done by taking photographs of a photo test chart under 
white (the control), green, red, and blue light. The pictures were then looked at in Adobe 
Photoshop and the resolution was determined on a scale of one to 20, one being the 
worst. The results supported the alternative hypothesis; If a picture is taken under red or 
blue light, then the picture will have less resolution than a picture taken under green 
light. The mean of the green light’s picture resolution rating of 10.94 was comparable to 
the control’s rating which was a 10.93. The red light’s mean of 6.04 was similar to the 
blue light’s mean of 6.93. Because the means of the green and white light were fairly 
different from the red and blue light, the results were statistically significant. A statistical 
analysis chart best showed this because the P value was very low at 9.23 x103 and the 
F value of 1336.19 was greater than the F critical value of 2.77. Further research could 
explore whether other camera sensors would have the same results or if ISO setting 
would also greatly affect picture resolution.

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

1605H10
Physics & Astronomy

1600

LCPS RSEF OFFICIAL ABSTRACT - 2010



The Effect of Electromagnetic Wave (EMF) Shielding Materials and the Amount of 
Exposure It Shields.

Ye Ha

Broad Run High School (BRH)

This experiment was conducted to determine which type of computer electronic device 
(desk-top or lap-top) expose the most Electromagnetic Field (EMF) that could possibly 
harm human; and then to find materials that will block and shield the strong EMF that 
was exposed by the never-ending technologies that people have access to everyday. 
     Accessing two rooms, experimenter will cut any of the circuits that could disturb 
accuracy in measurement. For each computer and one of the four listed materials to 
experiment, for 3 hours, the EMF exposure movement is measured with the TES-1394 
program. 
    The independent variable was the different types of materials tested for shielding: 
Aloe, Cactus, LCD Monitor Protector, and EMF Clip Protector. The dependent variable 
was the measurement of terms of Micro-Tesla in the form of 20Hz to 3000Hz of the 
electronics. Comparing the shielding materials, both of the plants aloe and cactus has 
only been able to shield within 4 micro-tesla, while the LCD Monitor succeeded with a 
range of 2, and finally the EMF Clip as the strongest of shielding 1 micro-tesla.
    The result of several experiments of this project was that the lap-top that exposed the 
most EMF could be shielded by the EMF Clip-Protector. It is the strongest shielding 
efficient rate. These x-ray clips are currently used in some hospitals and electronic 
companies to avoid possible human harm.
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Which Fastpitch Softball Bat has the Best Sweet Spot?

Carlyn Hanzel

Potomac Falls High School (PFH)

To succeed in the game of softball, it would benefit a player to know which bat yields 
the best hitting results. A farther hit ball allows a base runner to advance; score runs 
and win the game. In fastpitch softball, there are two commonly used bats: aluminum 
and composite.  By comparing the distance a ball travels off the bat, it can be 
determined which bat hits for the greatest distance and has the most successful hits on 
a higher percentage of the bat’s barrel. This productive hitting zone is called the sweet 
spot.  The independent variables for this experiment were the 2008 Easton Composite 
Synergy and the 2008 Anderson Aluminum Rocketech.  The dependent variable was 
the distance the ball traveled.  Each bat was tested using a standing batting device and 
a batting tee with contact points every 2.5 cm on the bat’s barrel.  Thirty trials were 
conducted on each bat’s 10 contact points.  The results of this experiment indicate that 
the Synergy 2008 composite bat, which hit for a greater single distance (476.25 cm) 
and showed a greater mean distance for seven of the ten contact points, does have a 
larger sweet spot zone than the Rocketech 2008 and therefore offers more chances for 
a deeper hit ball.  These results support the stated hypothesis.  Questions regarding the 
batting device’s consistency could be addressed by using a new spring for each tested 
bat.  Does a bat’s prior game use affect the experiment’s outcome?  Using brand new 
bats would address this issue.
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Frequency and Energy of Dark Matter Annihilations

William Huffman

Loudoun Valley High School (LVH)

Although there is significant evidence for the existence of dark matter in large quantities 
in the Universe, very little is known about the nature of dark matter particles.  Some 
physicists assume that dark matter particles will annihilate when they collide with each 
other, provided the collisions reach a certain energy threshold.  The products of these 
annihilations could provide valuable information about the nature of dark matter.  The 
strong gravitational field of a supermassive black hole should attract a high 
concentration of dark matter particles and accelerate them, resulting in high rates of 
annihilations of these particles.  The distributions of dark matter particles in phase 
space are found through simulations of these particles moving in the spacetime 
surrounding the supermassive black hole.  The simulations start the particles sufficiently 
far from the black hole that a Maxwell-Boltzmann distribution of velocities can be used 
in the local orthonormal reference frame of the particles.  The simulations then track 
their positions and velocities as they move in the spacetime around the black hole.  The 
velocity data are grouped together according the corresponding position data and 
functions modeling the distributions of velocities at various positions are found.  These 
distribution functions can then be used to find the annihilation rates of dark matter 
particles at various positions near the black hole.  Using the annihilation rates and 
estimates of dark matter densities around supermassive black holes derived from the 
simulations, the spectrum of gamma-rays produced by dark matter particle annihilations 
around supermassive black holes can be calculated.
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The Effect of the Type of Light on the Amount of Current Produced by a Solar Cell

Gretchen Kuhn

Briar Woods High School (BWH)

This experiment determined whether solar cells can create current from a variety of light 
bulbs, and which bulbs produced the highest current - incandescent, compact 
fluorescent, neon, heat lamp, or black light. Independent variables were types of light: 
incandescent, compact fluorescent, neon, black light, and heat lamp. The dependent 
variable was whether the solar cell was able to produce a current, and the amount of 
current produced from each light. There was no control group. The solar cell was placed 
30cm from the light and current was recorded from the solar cell in milliamps. Fifteen 
trials for each independent variable were performed.
The heat lamp produced the highest measured current (mean of 17.742mA), then 
incandescent (mean of 4.403mA), compact florescent (mean of 0.494mA), black light 
(mean of 2.421mA), and neon (mean of .001mA). Wattage was the same for each bulb, 
but voltage differed so an ampage ratio was used for comparison. ANOVA and Tukeys 
results were significant, indicating a difference between means of all groups (light 
types). The hypothesis that only incandescent and compact fluorescent lights produce 
current, with incandescent creating the highest, was not supported. The independent 
variable did affect the dependent variable, but the reason is unclear. The purpose was 
achieved. Further research could explore affects of visible light on current and optimal 
distance from the solar cell for current production.
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Relation of Pitch with Loudness

Jasmeen Pantleay

Park View High School (PVH)

Sound and pitch are the wonders of physical science. This experiment demonstrates 
which pitches of sound travel farther than other pitches. The independent variable was 
the pitch played and the dependent variable was the loudness perceived. The control 
was perfect pitch. Decibel meters were set up at the ends of a distance with an 
assistant on one side to record. A note was played at different pitches (sharp, flat and 
perfect) while the flutist kept a constant volume. The decibels heard were then 
recorded. A T-test was performed with this data, to compare sharp and flat pitches. The 
most important finding was the means supported the experimental hypothesis of 
sharper pitches traveling better than flat pitches. The mean of sharp pitch was 79.9 dB 
and for flat, 69.35 dB. The results suggested that the sharper the pitch the better 
perceived it will be at the other end. There were a few random errors when a flat pitch 
was perceived far better than any others. That could’ve been affected by many factors 
though. Future research might want to look upon different notes or instruments. Another 
factor, future research could experiment with, is different spaces of rooms.
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The Effect of Different Fabrics on Static Electricity

Gabriela Rios

Park View High School (PVH)

The purpose of this experiment is to see which one of the selected fabrics conducts 
more electricity than the other three. The four fabrics used in this experiment are cotton, 
silk, leather, and wool. The different types of fabric is the independent variable in the 
experiment. The time each balloon stays on the wall is the dependent variable. In this 
experiment the procedure executed starts off with inflating and numbering sixty 
balloons, then rubbing the balloons on the different pieces of fabric, 10 ten times. Each 
balloon has a piece of fabric. No balloon or fabric can be used twice. Next, place the 
balloon on a wall and timing how long the balloon stays on the wall. Finally, record the 
time in a chart. The results were that leather conducted more static electricity than 
cotton, wool, and silk. The means of each fabric were wool 59.3 seconds, silk 84 
seconds, cotton 25.3 seconds, and leather 67.5 seconds. The raw data that was 
collected was quantative. “If wool is used, than it will have more static electricity than 
silk, leather, and cotton” is the hypothesis in this experiment, it was not supported. 
Leather had more static electricity than silk, wool, and cotton based on the t-test 
preformed. The different types of fabric influenced the time the balloons stayed on the 
wall. Further research for this experiment could explore other types of fabrics, testing to 
see if leather is the fabric that actually does conduct the most electricity.
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The Relationship between the Design Of Fins and the Altitude of the Rocket

Mansukh Saini

Freedom High School (FHS)

This experiment has a purpose of helping rockets fly higher and farther before 
throughout space and through the stars. With study of different fin designs altitudes 
rockets will be able to reach higher altitudes with the same amount of fuel. The 
independent variable is the fin design on each rocket, the dependent variable is the 
altitude that rocket reaches. The control group is a fin design used by most rockets, 
including missiles, model rockets, etc. The procedure included cutting out the fins out of 
balsa, then each rocket was assembled the same way while different fins were put on 
each. Then when all the parts were connected they were launched on a set up day, 
where many engines were brought. The control group was able to have the highest 
altitude for the diagonal fin structure was a le to give it a mean score of 75.8 while 
rocket a came at a slightly lower mean number of 75.62. Rocket b was far off compared 
to these scores with a mean of 74.82 meaning it reached the lowest altitudes. The null 
hypothesis is if a rocket has a diagonal fin structure than it will not achieve more height, 
however it was rejected. The results mean that that the NASA rocket achieves 
maximum altitude on their fin design, however if a wider amount of designs were tested 
then maybe a new design can be found.
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The Effect of the Length of the Rocket Body Tube on its Apogee

Sarah Schmid

Freedom High School (FHS)

The length of the rocket was changed to test if its height can be changed with the rocket 
length.  The design of the rocket can be changed to improve its efficiency allowing 
rockets to be used to achieve a greater distance.  In this experiment the independent 
variable was the 30.7cm and the 60.7cm rockets with the 45.7cm rocket as the control 
and their apogee was the dependent variable.  The rockets were made using the same 
materials and launched fifteen times on the same day.  By using a confidence level of .5 
the t-test showed no statistical significance between the height of the rockets.  The 
mean for the 60.7cm rocket was 53.144, the 30.7cm rocket was 50.333 and the 45.7cm 
was 49.4666. The other tests for this experiment were the range, variance, and 
standard deviation tests.  The null hypothesis was accepted because the tests showed 
that there was no significant difference.  The independent variable did not have an 
effect on the dependent variable and so the rocket length would not matter.  A source of 
error for this experiment would be the recording method because it is based on sight.  
Further research could explore what other features could be changed to increase the 
apogee of a rocket.  If the length of the rocket was increased so that there was a bigger 
difference between the variables, there could be a different outcome, but this would 
have limitations as to how long it could be made.
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The Effect of Core Material on Electromagnet Strength

Shashwat Sharma

Broad Run High School (BRH)

Electromagnets are responsible for great amounts of technology in our lives including, 
television, microwaves, switches, and even matter is held together by 
electromagnetism. If new ways to make these machines stronger are found, life can be 
improved for all. This begs the question, if an aluminum core rather than an iron core is 
used, will the electromagnets strength be reduced? The Independent Variable was the 
magnets made with an aluminum core, while the Dependent Variable was the length of 
the magnetic field, the control group was the magnets made with an iron core. To 
construct an electromagnet, take an iron nail, and wrap it with copper wire, precisely 
100 times, do this 15 times and repeat with the aluminum nails. Next connect an 
electromagnet to a battery, thus giving it power. Afterwards, cover the magnet with a 
sheet of paper, and scatter iron filings on it until they take the shape of the magnetic 
field, then record your results, repeat this process for the remaining magnets. The 
results of experimentation yielded a mean of 10.4 CM for the iron group and 6.8 CM for 
the aluminum group. A t-test yielded a value of 7.31E-7 (essentially .001)  meaning the 
hypothesis of “if an aluminum core is used rather than an iron core, an electromagnet’s 
strength will be reduced” was supported by the findings of experimentation. Further 
research could explore the effect of coiling on the strength of an electromagnet, or what 
other alternative materials could be used in constructing an electromagnet.
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A Linear Propelled Train Utilizing Solenoids and Linear Magnets for Propulsion

Colin Wallace

Loudoun Valley High School (LVH)

This study relates to the new technologies and viable means of transit in the United 
States.  The purpose of this experiment is to determine if there are other viable methods 
for Maglev transportation.  A line of neodymium magnets was laid out with guide rails 
and a solenoid resting above the line of magnets.  A piece of pyrolytic carbon with iron 
filings or a neodymium magnet with iron filings attached is placed above on the guide 
rails and the solenoid is activated to provide propulsion to the carbon.  The experiment 
is to determine which material that represents the train car, the pyrolytic carbon or the 
neodymium magnet, will be faster.  Data is still being collected.
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Star Formation and Luminosity Relation in High-z Galaxies

Alexandra Wassenberg

Potomac Falls High School (PFH)

I am determining a relationship between star formation period and luminosity in high 
redshift galaxies.  Using the plug-in Polaris for the program ImageJ, I analyze images 
from the NDWFS through Bw, R, and I filters.  I use aperture photometry to determine 
the magnitudes of galaxies in each of the three filtered images.  I then determine each 
galaxy’s two photometric colors by taking the difference between the magnitudes of a 
galaxy through the Bw and R filters and through the R and I filters.  I use these 
photometric colors with the NDWFS color-color diagram, which plots one photometric 
color against the other and shows the colors of five hypothetical evolutionary tracks.  
Depending on which track and where on the track a galaxy is located due to its 
photometric colors, I can determine the length of the star formation period and the 
redshift of the galaxy.  I then calculate the luminosity of each galaxy using the redshift 
determined from the color-color diagram, the luminosity distance computed from the 
angular size distance using Ned Wright’s JavaScript Cosmology Calculator, and inverse 
square law.  I will determine relationships between star formation period and luminosity 
for the redshift groups 1 = z < 1.5, 1.5 = z < 2, 2 = z < 2.5, and 2.5 = z < 3 by fitting 
reasonable mathematical models to my data and using a chi-square test to determine 
which model provides the best functional fit.
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Effect of Elevation of a Stadium on the Number of Homeruns Hit

Andrew Woodford

Heritage High School (HTH)

Baseball, America’s pastime, and its fans have always wondered if the conditions of the 
field will affect their game.  This experiment put those curiosities to a test.  This project 
included the altitude of the 32 stadiums of Major League Baseball (MLB) as the IV, and 
the average number of homeruns hit at each of the 32 stadiums over a period of 10 
seasons.  This experiment did not contain a control group.  During this experiment, the 
mean was collected from the average number of homeruns in the low altitude stadiums 
(0 to 100 meters above sea level) and the average number of homeruns in the high 
altitude stadiums (101+ meters above sea level).  The low altitude stadiums had an 
average of 2.08 homeruns per game, and the high altitude stadiums had an average of 
2.23 homeruns per game.  The alternative hypothesis stated that if the altitude of the 
stadiums were higher, more homeruns would be hit.  This hypothesis was not 
supported, which means that the independent variable did not influence the dependent 
variable.  The experiment used a T-test to determine if the null hypothesis was accepted 
or declined.  The T-test came out to a value of 0.1237.  Some further research that 
could be done on this topic would possibly be: Do the weather conditions influence the 
average number of homeruns hit per year?
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The Effect of Allelochemicals Released by Sunflower on the Growth of Sweet Basil

Sugandha Agrawal

Broad Run High School (BRH)

This project relates to allelopathy which is the inhibition of growth on one plant species 
by another due to its release of toxic chemicals. The purpose was to determine whether 
or not the toxic chemicals released by sunflower suppressed the growth of sweet basil.
    In this experiment the independent variable was the presence or absence of 
sunflower grown with sweet basil. The dependent variable was the growth of sweet basil 
plants after 60 days. The control was sweet basil potted alone.  15 sweet basil plants 
were planted alone and 15 were planted with sunflower. At the end of 60 days, the 
height of sweet basil plants was measured in centimeters.
    The results of this experiment showed that sunflower does suppress the growth of 
sweet basil through its release of toxic chemicals. The means of the height were 
2.41cm for sweet basil grown alone and 1.58 for sweet basil grown with sunflower. The 
t-test results showed sunflower to have a significant effect in suppressing the growth of 
sweet basil. 
     Therefore the experimental hypothesis is accepted. Thus more care should be taken 
by gardeners to what plants they are growing together, so that those plants are not 
harmful to each other in any way. Further research can be done in this area to find why 
the toxic chemicals released by certain plants affect only some plants. This may help 
scientists overcome the weakness that makes some plants victims to allelochemicals.

I/We hereby certify that the above statements are correct and the information 
provided in the Abstract is the result of one year's research. I/We also attest that 
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The Effects of Hydroponics on Soybean Plant Growth

Emily Dann

Heritage High School (HTH)

The purpose of this study was to determine if hydroponic growth of plants increases the 
biomass of soybeans, as compared to a more traditional growth technique.  The 
purpose of this study was to determine if hydroponics could increase crop yield for 
higher efficiency of growth.

This study tested the effect of the method of growth on the biomass of the soybean 
plants.  The control group was the plants grown in soil and the experimental group was 
the plants grown hydroponically.  The plants in both conditions were grown in a 
controlled environment and massed after 15 days.

The t-test indicates that because the calculated t-value 0.06 is less than the critical 
t-value 2.3, the null hypothesis is not rejected.  The means for the control and 
hydroponic groups were 2.18 and 1.07, respectively.  The standard deviation for the 
control was 1.4 and for the experimental group was 0.43.

The t-test indicates that there is no statistical significance between these groups.  Some 
errors that may have contributed to these findings are a limited sample size and human 
measurement error.  Additionally, the measuring scale could have been more precise.  
Further study should include increasing sample size and better simulating a true 
hydroponics set-up.
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The Effect of Plant Orientation of Radishes (Raphanus sativus var. longipinnatus) on 
Stem Length Change and Root Growth

Mark Donehoo

Loudoun County High School (LCH)

This study was inspired by the "Topsy-Turvy Tomato Planter," in which plants grow in 
an inverted orientation to allow gravity to aid growth. The purpose was to test the effect 
of plant orientation of radishes on stem length change and root growth. This theory was 
tested with three groups: regular, inverted, and sideways orientation. The initial 
hypothesis was that the inverted group would be the most positively affected overall, 
while the sideways group would be the most negatively affected overall. During the test 
period, each group was placed in its specified orientation in plywood boxes. Then, 
grow-lights were placed three feet away from the box with the light facing the stems. 
Stem length change and root growth were measured throughout the testing period. No 
plant in any group thrived. Two ANOVA tests were used to show no significant 
difference among any plants regardless of orientation. This meant that the null 
hypothesis that stated there would be no difference between the groups was accepted, 
and that the alternative hypothesis previously stated was rejected. Raphanus sativus 
var. longipinnatus grows best in the summer, while this experiment was conducted in 
the winter. The lack of natural light may have also been an issue with growth among the 
test groups.
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Comparing Earth Based Seeds to Space Based Seeds

August Frattali

Briar Woods High School (BWH)

This experiment tested the difference in growth between Earth exposed seeds and 
Space exposed seeds.  Twenty years ago NASA sent millions of tomato seeds to 
Space for five years to be exposed to radiation and the vacuum of Space.  They also 
kept millions of seeds on Earth.  In 1989 they brought the Space exposed seeds back to 
compare both experimental groups of seeds.  They then sent seeds to students all 
across the world to do testing between the two.  The same seeds that were distributed 
by NASA twenty years ago will be used in the experiment.  Although NASA concluded 
that there was no significant difference between the two, this experiment will test to see 
if time makes a difference sense it is being replicated two decades later.  Sense the 
seeds were so old they did not grow and there were no results.  To accommodate for 
the lack of growth, the seeds were replaced with irradiated tomato seeds of 150,000 
rads to act in place of the Space exposed seeds.  The Earth exposed seeds were 
replaced with regular tomato seeds to act as the control group.  In conclusion, the 
regular tomato seeds grew much better and taller than the irradiated seeds.  The mean 
of the height of the control group and the irradiated seeds were 25.2 cm and 5.4 cm, 
respectively.  The independent variable did influence the dependent variable.  The 
alternative hypothesis was that there would be an effect on the growth of the 
experimental group if they were irradiated.  This hypothesis was supported.
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Effects of Biochar on Raphanus raphanustrum Growth and Development

Mitchell Gilmore

Freedom High School (FHS)

This research investigated the enhancement of plant growth and development by the 
addition of a specific soil amendment used hundreds of years ago and was discovered 
in the soils of South America. This project’s purpose was to measure and test if biochar 
increased growth and development. Plants were grown under three different conditions. 
100 percent soil was used as a control group. The two experimental groups contained 
of 50 percent biochar and 100 percent biochar. Each group contained 45 plants, grown 
for 30 days, then measured for stem length (mm), leaf width (mm), and plant mass (g). 
The results produced statistically significant data in each dependent variable measured. 
The mean length for 50 percent biochar was 71.3 mm compared to the control of 57.4 
mm. The mean leaf width for 50 percent biochar was 9.4 mm compared to 8.0 for the 
control. The mean plant weight for 50 percent biochar was 0.11 g compared to 0.09 g 
for the control. A t-test was used to determine statistical significance. The experimental 
hypothesis was, “If biochar is added as an amendment to soil at a 50 percent ratio, then 
plant growth and development will be enhanced.” The ratio of biochar to soil did  impact 
the stem length, leaf width, and plant weight. Further research could explore different 
soil to biochar ratios to determine the ideal ratio to optimize plant growth and 
development.
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Analysis of Photosynthetic Rate in Spinacea oleracea via Addition of 
Phenazine-producing Bacteria to Soil

Lindsey Gulla

Dominion High School (DMH)

Iron is a necessary plant nutrient because it is incorporated into the electron transport 
chain which plays a major role in photosynthesis. Phenazines, secondary metabolites 
produced by some bacterial species, reduce iron which allows it to be absorbed into the 
soil.

The purpose of this research was to determine whether the bacterial species, 
Pseudomonas fluorescens and Streptomyces griseus, produce phenazines in soil which 
would break down iron and increase its availability for plants. Both species were added 
to soil in which Spinacea oleracea (spinach) was grown. Photosynthetic rate was 
determined via a spectrophotometer.

Statistical analysis via a t-test was conducted and the null hypothesis, that the 
phenazines would have no effect on spinach’s photosynthetic rate, was refuted. 
Photosynthetic rates were higher in spinach grown in soil with phenazine-producing 
bacteria. The implications of this research are that crop growth could be enhanced by 
adding phenazine-producing bacteria to soil in order to increase the physiological rate of 
photosynthesis in plants. This, in turn, would provide better crops and produce for sale.
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The Effect of Colored Tinted glass affecting the growth of Cyanobacteria in Aquatic 
Environments

Courtney Halterman

Loudoun Valley High School (LVH)

The purpose of the experiment was to determine under what conditions of color tinted 
glass would algae grow at the most productive rate in an aquatic environment. Results 
showed that the most productive growth occurred on the red wall and least productive 
on the green. Data were collected by a t-test, which supported the difference in growth 
between control (clear) and most productive wall (red). The t-stat value was –0.42 and 
t- critical value was 2.18, indicating that there was a significant difference between this 
and the control group. An ANOVA test provided data to support a difference in growth 
over seven weeks. The F- value was 12.9097, which is larger than the F- Critical value 
of 2.776289. It was hypothesized that by placing colored cellophane on the faces of the 
aquarium walls, the wall with the green cellophane would be least productive due to the 
reflection of light off chloroplast within algae and the blue would be most productive for 
growth. After conducting the experiment, the hypothesis was partially supported, 
however could have been improved by stating the most productive wall to be the side 
covered in red cellophane. In relation to photosynthesis red has the longest wavelength 
that was absorbed by the chlorophyll more rapidly. Major source of error was location 
the experiment was conducted, which was directly in front of a window. The project 
proposes questions for further experiments on larger and more complex ecosystems 
such as aquariums with multiple organisms.
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The Effect of Earthworms on Plant Growth

Borna Kassiri

Heritage High School (HTH)

The purpose of this experiment was to determine if earthworms affect the rate of plant 
growth. With these results, home gardeners or farmers could ascertain the benefits of 
earthworms in their daily life. The alternative hypothesis stated that if there were more 
earthworms than the rate of plant growth would increase. After the earthworms were 
placed in the planted soil and the cups were covered with plastic wrap to insure the 
keeping of the earthworms, a watering schedule was followed until the plants sprouted. 
Once the sprouts were visible, the plant’s heights were measured in centimeters. In the 
end, the results were found to not statistically significant. This means that the null 
hypothesis was accepted, and further research would have to be done to ascertain a 
more beneficial and natural plant growth booster. The groups of zero, two, four, and 
eight earthworms were only 1-2 cm apart in difference. Once the bell graph was 
created, the data was found to be not significant enough for the acceptance of the 
alternative hypothesis. Since the calculated F-value (2.23) was less than the F-critical 
value (2.78), the data was not statistically significant. Also, the P-value was .09 which is 
greater than .05 meaning the data is still not statistically significant. Ultimately, this 
experiment did help the natural world for gardeners and some farmers because now it is 
known that earthworms do not make a significant difference, at least in small amounts 
of earthworms in the soil in the increase of plant growth.
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The Sustainability Of Genetically Modified (Bt Gene) Maize in Comparison to Organic 
Maize in Varying Climatic Environments

Timnit Kefela

Heritage High School (HTH)

Testing the sustainability comprises of the root to shoot ratio of the seeds in the 
different temperatures. The independent variable is the temperature and light intensity 
whereas the dependent variable is the length of the plumule and radicle. There are four 
types of seeds of which three are organic hybrids and the fourth is genetically modified. 
The samples are crushed and undergo DNA extraction to determine which seed has the 
Bt gene. Once identified, each seed is planted in damp paper towels which are placed 
in the light and warm and dark and cold areas. After a ten day period their plumule to 
radicle ratio is calculated. The mean ratios for the light and warm group of organic 
maize [A], Bt gene maize [B], organic sugar enhanced maize [C] and organic early 
hybrid [D] are 1.0712, 1.6322, 2.1726 and 1.7766 respectively. The group exhibited a F 
value of 2.157214 and an F critical of 3.238871522. In the cold and dark group, samples 
A, B, C and D had means of 0.65, 0.72, 0.5 and 0.854 respectively. The F value of this 
group is 0.095942 and the F critical is 3.238872.Due to the F critical being larger than 
the F value in both cases the null hypothesis that there is no difference between the 
seeds is accepted. However, by observation the root surface area of the Bt gene 
sample is larger in comparison to the other samples. Finding the root biomass could 
have increased the statistical difference between the samples.
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The Effect of Different Combinations of Compost on the Growth of Plants

Lauren Leuck

Harmony Intermediate School (HRM)

The purpose of the experiment was to find which combination of household waste 
composts made plants grow the most over time. The control was only dirt and the 
remaining samples included various household wastes. The independent variables in 
the experiment were the different combinations of compost, while the dependent 
variable was the plants growth. Five containers were labeled and filled with about 2 
Liters of dirt. The waste materials were added into the dirt and mixed to start 
composting, which lasted thirty-five days. Then twenty-five 9oz. plastic cups were filled 
with the combinations, five for each type and one basil seed planted in each. The plants 
were watered each day and measured in millimeters. The compost combination that 
made the plants grow the most was sample 4, leaves and grass clippings. The means 
included, sample 1, the control, with 209 mm2, sample 2 with 66 mm2, sample 3 with 63 
mm2, sample 4 with 766 mm2 and sample 5 with 81 mm2. The ANOVA test was used 
to find quantitative information and ratio data. The hypothesis stated was if twenty-five 
basil plants are planted with five different combinations of compost, which will make the 
best compost and make the plant grow the most. This hypothesis was not supported. 
The independent variable depending on the combination influenced the plant growth, 
the dependent variable. One major source of error was how much water given to each 
plant. This was not measured but estimated based on soil dryness. Further research 
may improve if the compost is composted longer.
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The Effect of Plant Growth Regulator on Reversion of Thermoinhibition and Seed 
Germination

Devhan Murphy

Stone Bridge High School (SBH)

This experiment evaluates if Gibberellic Acid (GA) will break the dormancy of 
thermoinhibited lettuce seeds (lactuca sativa), restore germination at higher than ideal 
germination temperatures (28 °C), and which concentration of the added GA will be 
most efficient in breaking dormancy. GA is a plant growth regulator that promotes 
growth and helps to induce some seeds to break dormancy. Temperature is important 
in regulating seed germination. When seeds are exposed to high temperatures, their 
germination is inhibited. This suppression of germination at higher temperatures is 
called thermoinhibition. It plays an important role in the detection of the appropriate 
seasonal timing of germination. Lettuce seeds (Lactuca sativa) are thermoinhibited 
above 28o C. 10 lettuce seeds were placed in each of the 45 petridishes (4sets of 15 
each), 3 sets were supplemented with 2mL of 10%, 30 % and 50% solution of GA (IV) 
and 1 set was given 2mL of distill water (control) every other day of the week. They 
were incubated at 30o C. At the end of the week, the numbers of germinated seeds in 
each petridish were counted (DV). The average number of seeds that germinated for 
the control was 0, the average for the 10% was 2.6, the 30% was 1.66 and the 50% 
was 3.93. T-test showed the statistically significant difference in the number of 
germinated seeds for the control and experimental groups (10% and 50 % GA) with p 
value 0.000171 and 1.03E-05 (P<0.05). For the control and 30% group, p value was 
0.05. Hence the alternative hypothesis was refuted even though GA successfully 
induced seeds to break dormancy. Further research could be conducted outdoors 
(instead of petri-dish) by letting germinated seeds grow into plants and observe effects 
on plants.
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The Effects of Various Substances in Cut Flowers Water.

Katie Palmer

Potomac Falls High School (PFH)

Since cut flowers always die so quickly the purpose of this experiment was to see if 
adding various substances to cut flowers water would make the flowers stay healthy for 
longer. The flower used was chrysanthemums and the independent variables were 
home-made plant food, commercial plant food, and a penny and aspirin which were 
added to tap water to see if it would help the flower’s health, which was the dependent 
variable. The variables were compared to the control in which the chrysanthemums only 
had tap water in their container. The flowers were observed on days one three, five, 
seven, nine, their water was also changed on those days. After reviewing the results 
there was no stand out variable that showed it would make the flowers last longer the 
variable that looked the best at the end was commercial plant food but still not by much. 
Overall the hypothesis was only supported by the commercial plant food variable 
because the others got the same results as the control. This experiment was only done 
on chrysanthemums so it still leaves the question of if different flowers were used than 
would the results differ? There is also the possibility that there was a flaw in the 
procedure of execution of the experiment that may have twisted the data so if the 
experiment had more trials than would the results might be different?
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Do Different Poles of a Magnet Affect the Growth of Raphanus Sativus

Dayna Reynolds

Harmony Intermediate School (HRM)

Magnetism affects many things. This project tested the north pole of a magnet and the 
south pole of a magnet to see if either of them had an effect on the height growth of 
Raphanus sativus. One ceramic magnet was put into some of the pots. Some had the 
north side of the magnet facing up and some had the south side of the magnet facing 
up. Some didn't have a magnet at all this group was the control group. The average for 
the height of the Raphanus sativus with the north side of the magnet up was 8.46cm. 
The average height for the Raphanus sativus that were in the control group was 
7.65cm. The average height of the Raphanus sativus that were in the group with the 
south pole of the magnet up was 7.37cm. The north pole of the magnet had a positive 
effect on the height growth of the Raphanus sativus. The south pole of the magnet only 
had a slight affect on the height growth of the Raphanus sativus, but the affect was 
negative.
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Effects of Annual Rainfall on Annual Tree Ring Growth

Shelby Rombach

Loudoun County High School (LCH)

This experiment was designed to determine the relationship between annual rainfall and 
tree ring growth. Several core samples were collected from each designated site where 
previous rainfall values had been made available. Cores were measured with a mm 
ruler, and recorded. Then, cores were compared against cores of the same species 
from the other sites. Measurements were compiled by species and entered into a 
statistical analysis, comparing rainfall levels from the previous ten years to core 
measurements from the previous ten years, to find which tree species grew at the 
fastest pace overall, and were most dependant on water more than any other factor. 
Results showed that Poplar trees had the most direct correlation with rainfall, and were 
the most rapidly growing species tested in this experiment. Poplar trees most supported 
the original hypothesis; that if annual precipitation varies the tree growth will vary in 
direct correlation, with a P Value of .00074. Pine trees closely followed, with a P Value 
of .00414, and Maple at .02374. The only tree to not support the hypothesis in this 
experiment was the Oak, with a P Value of .68419. It can be concluded that the 
softwoods are more heavily affected by rainfall, whereas hardwoods are largely 
unaffected by rainfall, leaving the conclusion that other climatic factors are more 
influential to the growth processes.
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The Effect of Different Types of Deicers on Phaseolus vulgaris

Nairuti Shastry

Broad Run High School (BRH)

The project was designed to determine the effect of sodium chloride, magnesium 
chloride, and calcium chloride deicers on the growth of Phaseolus vulgaris (bush bean). 
The initial idea was to determine the mean growth of each set of plants. The deicers 
caused the growth rate of the plants to decrease, due to the heavy salt concentration in 
the soil. 
The independent variable was the type of deicer added. The dependant variable was 
the growth of the plants in centimeters. 
Each set consisted of 15 Phaseolus vulgaris plants. The first set was the control, in 
which no deicer was added. Each of the other three sets consisted of sodium chloride, 
calcium chloride, or magnesium chloride deicer stressed plants. The growth rate was 
measured in terms of centimeters of each plant. The total for each set was calculated 
and then averaged. 
The final growth for the control was measured at 38 centimeters, sodium chloride at 31 
centimeters, calcium chloride at 34 centimeters, and magnesium chloride at 32 
centimeters. The growth indicated that the best deicer for vegetation is calcium chloride. 

This project contributes in educating the public on the harmful effects of high salt 
concentration in vegetation. The runoff water from streets that is contaminated with 
deicer goes to nearby streams, rivers, or lakes. This water, then, is used as irrigation 
water for farms that produce food for the community. Further research could explore the 
effect of high salt concentrations in the human body from the vegetation produced in 
these farms.
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Can Algal Allelopathy against Red Tide Algae be Effective across Multiple Algal 
Species?

Brittany Tobias

Loudoun County High School (LCH)

The focus of this research was to determine and explore allelopathic relationships, if 
any, between several broad categories of marine algae.  A green alga, Nannochloris 
oculata, known to have allelopathic inhibitory effects on the growth of several toxic 
marine algae, was co-cultured separately with a chlorophyte (Dunaliella salina), a 
cyanobacterium (Spirulina major), and a dinoflagellate (Gymnodinium sp.).  These 
co-cultures were in the form of liquid mixed cultures where cell counts were measured 
as well as overlaid soft agar plates.  These plates had a base of N. oculata mixed with 
soft agar overlaid with a soft agar mix of the experimental alga so that any zones of 
inhibition were measured. Results have shown that Dunaliella is most inhibited by N. 
oculata, followed by Gymnodinium.  Spirulina had the opposite effect; its growth was 
stimulated while that of N. oculata was slowed dramatically. Additionally, in the 
presence of N. oculata, Spirulina appeared to decrease the normal growth rate of N. 
oculata, thus indicating that Spirulina has a separate allelopathic role.  Research 
continues to evaluate algae interactions with the eventual goal of determining the 
method of this inhibition and/or stimulation of growth by identifying any allelochemicals 
present.
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The effects of aeroponics and hydroponics on the amount of fruit produced by a cherry 
tomato plant

Jacob Trump

Loudoun Valley High School (LVH)

The purpose of this experiment was to establish if natural soil growth could produce fruit 
as quickly as alternative growing methods. This project will serve to model the amount 
of produce produced in an amount of space by hydroponics and aeroponics methods 
compared to the amount produced by the same sized area of normal soil growth. The 
project will provide a basis that alternative culture methods produce a significantly larger 
amount than the traditional soil growth method. The independent variables were the 
three different growing methods and the dependent variable was the number of fruit and 
how quickly that fruit was produced. The data collected showed that the aeroponics 
growth method produced fruit 25 days before the hydroponics growing method and also 
that the hydroponics growing methods produce fruit 12 days before the natural soil 
growth method. The alternative growing methods clearly produced more fruit than the 
natural soil growth control method, the hydroponics system created a constant supply of 
nutrients but also a lack of oxygen, aeroponics were automatically supplied with directly 
to their roots, even oxygen. Future tests that could be conducted based on the project 
would be a calorie test on the different fruits produced by each of the growing methods, 
the time it takes to grow fruit using different growing methods, or even the carbon 
footprint left by the three growing methods while working for the same time period.
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Flower Power

Cameron Turner

Park View High School (PVH)

The purpose of this experiment was to investigate what type of solution could keep 
flowers fresher. This would be most helpful for people who use flowers as decorations in 
their home. The independent variable of the project was the liquid solution for each 
flower and the dependent variable was the freshness of the flower. The control group 
contained just plain water with nothing added to it. One-hundred and twenty single 
stemmed roses were used for this project. The procedures consisted of preparing the 
solutions for all bottles and making sure that pictures were taken to record the changes 
in the flowers over the course of the experiment. Results showed that sugar and an 
anti-bacterial substance were the best methods to keep flowers fresh. The T-test used 
the average of the day the flowers died to come up with the data. The hypothesis was 
that sugar would be the best substance because it provides energy for plants. It was 
supported because the substance that lasted the longest used sugar. The liquid solution 
had much to do with the freshness of the flower because flowers needed some sort of 
liquid to help them survive. Questions for further research: What different kind of 
solutions can also be useful? How did temperature and sunlight affect the results of the 
experiment?
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