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IN HER WORDS
As Professor and Research Director in emergency medicine, my 
interest in research and education began during my graduate 
studies at California State University, Northridge (CSUN), in 
biology as a master’s student under the supervision of Steven B. 
Oppenheimer, Ph.D. 

I received two bachelor’s degrees at CSUN, in public health and 
biology. During the master’s program I taught CSUN biology 
laboratory courses to undergraduate students. My mentoring 
of students began during this time and continued through my 
medical training. After obtaining a master’s degree in 1987, 
I went to medical school at Creighton University School of 
Medicine in Omaha, Nebraska. I returned to California in 
1991, where I completed my specialty residency training in 
emergency medicine at Loma Linda University Medical Center 
in 1994. 

As an academic faculty for the past 20+ years, I have mentored 
hundreds of high school, undergraduate premedical, and  
preprofessional health students, medical students, and  
residents. Since 2011, selected graduate students in the master’s 
program in the Center for Cancer and Developmental  
Biology at CSUN receive a Julie Gorchynski, M.D., MSc 
Research Scholarship Award for research supplies to advance 
graduate student research. Most recipients are now in post-
graduate Ph.D., M.D., dental, and law programs. 

I also have been involved in clinical emergency medicine,  
research, and education since 1991 in California at Loma 
Linda University Medical Center and at the University of 
California, Irvine, Medical Center, as well as in Texas at Texas 
A&M and the San Antonio UT Health Science Centers. I 
have been an invited speaker for local, state, national, and 
international emergency medicine conferences, where I had 
also been selected to present my research. I have numerous 
publications in medical journals for my clinical research in 
emergency medicine. One of my numerous awards in research 
includes a Certificate of Recognition from the National Science 
Foundation and Research Director Program awarded to me 
by Dr. Oppenheimer, NSF/U.S. Presidential Award recipient, 
Director for Cancer and Developmental Biology. This certificate 
was signed by Dr. Oppenheimer and by the late Francis H.C. 
Crick, Nobel Laureate, Honorary Project Chair. 

Many of the students I have mentored in the past 20 years have 
entered into professional postgraduate training in medical, 
dental, veterinary, pharmacy, nursing, physical therapy, law, 
and Ph.D. programs.

It has been said that “as a teacher, it isn’t someone who teaches 
something, but someone who inspires the student to give of 
their best in order to discover what they already know.”

Honoring a Great Mentor and Donor

JULIE GORCHYNSKI, M.D.
Professor
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ABOUT THE EDITOR 
Steven B. Oppenheimer, Professor Emeritus of Biology, 
received his Ph.D. degree from Johns Hopkins University and is 
currently Director of the Center for Cancer and Developmental 
Biology at California State University, Northridge. He is author 
or co-author, mostly with his Cal State students, of more than 
300 published papers, abstracts, letters, books, and national 
presentations; was awarded over $7 million in research and 
science education grants serving as Principal Investigator; and 
served on National Institutes of Health and National Science 
Foundation grant review panels. 

In addition, he serves on the editorial board and is editor for the 
United States, Canada, and South America of the more than 
60-year-old international journal ACTA Histochemica, pub-
lished by Elsevier. He is recipient of 26 distinguished teaching 
awards, distinguished research awards, outstanding professor 
awards, and other honors from local, statewide, and national 
organizations. In 1984, he was named statewide Trustees  
Outstanding Professor of the California State University  
system (the system’s highest honor), and in 1992 he was elected 
Fellow of the American Association for the Advancement of 
Science (AAAS). The AAAS defines a Fellow as “a member 
whose efforts on behalf of the advancement of science or its  
applications are scientifically or socially distinguished.” He  
is a recipient of a U.S. Presidential Award for Excellence  
in Science, Mathematics, and Engineering Mentoring.

Dr. Oppenheimer thanks the following organizations for fund-
ing his student-involved research programs: National Institutes 
of Health, National Institute of General Medical Sciences 
SCORE, RISE, and MARC programs, the Joseph Drown 
Foundation, the Sidney Stern Memorial Trust, the National 
Science Foundation, and California Science Project.

The editor also wishes to thank Van Nuys Airport for its past 
support of the journal, helping give wings to students’ educa-
tional dreams!

Editor’s e-mail address: steven.oppenheimer@csun.edu

Editor’s program websites:

www.csun.edu/biology/faculty/oppenheimer.htm
www.youtube.com/watch?v=JQCd5NIFVoQ
www.youtube.com/watch?v=KmlN6DHW3nQ

ABOUT THE ASSOCIATE EDITORS
Helen H. Chun received her Ph.D. and was a postdoctoral 
researcher at the University of California, Los Angeles. She 
currently is an Associate Professor in the Biology Department 
at California State University, Dominguez Hills. Her research 
interest is in the cellular response to radiation exposure, 
particularly in the stimulation of DNA repair and cell death. 
In addition to her work with Dr. Oppenheimer and The New 
Journal of Student Research Abstracts, Dr. Chun also is 
involved in various collaborations with the College of Education 
(CSU Dominguez Hills) to enhance STEM instruction in K-12 
and undergraduate education.

Mindy Berman, owner of Mindy F. Berman Communi- 
cations, has more than 30 years of experience in public relations 
and marketing communications. She has coordinated numer-
ous successful communications and educational programs, 
and — bringing organizations the “write stuff” — also has 
written and edited all types of materials. This work includes 
authoring a book titled Celebrate Pasadena’s Vision: 100 Years 
of Community-Owned Power, and editing The New Journal of 
Student Research Abstracts since 2006. She earned her bach-
elor’s degree in journalism from CSUN and her MBA from 
Pepperdine University, and previously taught public relations 
and writing courses at UCLA Extension, CSUN, and Woodbury 
University. www.mfbcommunications.com 

ABOUT THE DESIGNER
Alvalyn Lundgren has designed and art directed The New 
Journal of Student Research Abstracts since 2006. As the 
founder of Alvalyn Creative, a full-service design consultancy, 
she assists businesses and organizations in building their influ-
ence platforms through brand strategy and design. Among her 
design awards are two for The New Journal of Student Research 
Abstracts. She was an undergrad at CSUN and completed 
her degree at Art Center College of Design in Pasadena, CA. 
In addition to her design practice, she teaches at Art Center 
College of Design, Otis College of Art and Design, and UCLA 
Extension. www.alvalyn.com 

ABOUT THE ACQUISITIONS EDITOR
The journal’s Acquisitions Editor, Terri Miller, retired in 2016 
after teaching middle school in the Los Angeles Unified School 
District for nearly three decades. She consistently involved 
her students in hands-on research that was published in this 
journal and presented at poster symposia, and now is very 
pleased to continue promoting science education by recruiting 
additional teachers to contribute student abstracts. Among 
her many accomplishments over the years, Terri received the 
Julie Gorchynski, M.D., Center for Cancer and Developmental 
Biology K-12 Teacher Research Award for the journal for 2014-
15. In addition, several of her students earned first place in the 
2013 U.S.-China Space Science Education Project, a pioneering 
international program.

mailto:steven.oppenheimer@csun.edu
http://www.csun.edu/biology/faculty/oppenheimer.htm
http://www.youtube.com/watch
http://www.youtube.com/watch
http://www.mfbcommunications.com
http://www.alvalyn.com
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INTRODUCTION

ABOUT THE JOURNAL AND ABSTRACTS
The New Journal of Student Research Abstracts is published 
yearly in the fall. Continued publication is always dependent  
on funding. The journal is intended to serve as:

 1] a vehicle to honor young investigators and their teachers  
  by showcasing their work, motivating them to continue  
  their involvement in research science; 
 2] a sourcebook for both students and teachers who are  
  looking for ideas for research projects; and
 3] a volume to disseminate student research discoveries. 

Many abstracts included in the journal demonstrate good 
science, i.e., clear introductions describing a hypothesis to be 
tested, appropriate methods and data analysis, results and con-
clusion statements, and – most important – sufficient numbers 
of appropriate control and experimental samples and repetitions 
of experiments. Some are idea abstracts, and some are abstracts 
of library or Internet research projects.

Abstracts are reviewed by the teachers and the journal editors, 
and may be edited for clarification or grammar corrections. 
Although the journal editors delete very poor abstracts from 
the publication, some abstracts herein are quite flawed, and 
some lack at least one component of a good science experiment. 
Including some of these abstracts helps make this journal very 
useful for classes to learn what makes for a good experiment and 
a good abstract versus a not-so-good experiment and a not-so-
good abstract.

Some of the abstracts are experimental plans instead of com-
pleted projects. This is especially true in the case of long-term, 
sophisticated research programs that require extensive setup 
and planning. The journal encourages abstracts on the plan-
ning and progress of such projects.

The journal editor continues to reserve the right not to publish 
those abstracts that are seriously flawed. The journal does not 
notify authors if their abstracts have been deleted. Please note 
that any abstract that involves harming vertebrate animals 
(including humans) will not be published in this journal.  
In addition, students and teachers must ensure that 
experiments are conducted using necessary safety  
measures as appropriate.

Any opinions, findings, and conclusions or recommendations 
are those of the individual authors of the abstracts presented 
in the journal, and do not necessarily reflect the views of 
California State University, Northridge, other contributing 
organizations and individuals, or the journal staff.

SUBMISSION OF ABSTRACTS 
Any science teacher may submit student abstracts following 
the format used with the abstracts in this volume. After the 
title, followed by student-author name(s) and teacher name 
(teacher), school and school street address, city, state, and  
ZIP Code, abstracts should begin with the purpose of the  
study, followed by how it was done, and then the results  
and conclusions.

All abstracts should be typed in 11-point Arial font, error-
free. Messy abstracts and those not following proper format 
may be discarded. The journal is not responsible for any 
abstracts received or for publication errors. The journal does 
not acknowledge receipt of abstracts and there is no guarantee 
that they will be published or that the journal will be published 
in any given year.

Only teachers may submit their students’ abstracts to the jour-
nal. Teachers must submit each abstract as a Word document 
to steven.oppenheimer@csun.edu. Abstracts not submitted 
electronically or not following the other guidelines provided 
herein may be discarded without notice.

The deadline for receipt of abstracts for each annual volume is 
June 1, but an issue may be closed at an earlier date. Publication 
is scheduled for each fall. Submitted abstracts are not returned 
to authors, so students and teachers are advised to keep a copy 
of all submitted materials. The only confirmation that abstracts 
will be published is if they appear in print.

 FROM THE EDITOR
A Golden Opportunity for Underrepresented 
Science Students Interested in Careers in  
Biomedical Research
To those underrepresented science students who select 
California State University, Northridge (CSUN), for your 
college experience: We have a golden opportunity for you. If 
you are a U.S. citizen or permanent resident and if you are 
possibly interested in a Ph.D. degree in biomedical science, you 
can apply for distinguished programs funded by the National 
Institutes of Health (Maria Elena Zavala, Director). These 
programs will open many doors and will pay you thousands 
of dollars to do research while a student at CSUN. We thank 
the National Institutes of Health, National Institute of General 
Medical Sciences MORE program for distinguished support 
for these student opportunities. (Note that programs are 
dependent on yearly funding.)

For more information, contact Steven Oppenheimer at  
steven.oppenheimer@csun.edu.

ABOUT THE SPONSOR
California State University, Northridge, has been ranked by the 
National Science Foundation in the Top 15 (sometimes No. 1) of 
over 500 similar universities in numbers of its science and social 
science graduates who go on to achieve doctoral degrees. 

CSUN Science was ranked No. 1 in North America in the 
largest percent increase in publications in high-impact 
journals 2012-2015 by Nature Index:  
www.csun.edu/science-mathematics

mailto:steven.oppenheimer@csun.edu
mailto:steven.oppenheimer@csun.edu
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Dr. Oppenheimer Receives CSUN Alumni Association Merit Award

Every year, the CSUN Alumni Association presents its Merit 
Award, recognizing an emeritus or retired member of the 
faculty or staff who is loyal to and supportive of the uni-
versity. Recipients of the award have maintained close ties 
to the college and continue to contribute to the university’s 
mission of supporting and promoting the welfare and intel-
lectual progress of students.

In 2008, the award was renamed in honor of its first recipi-
ent, Dean Edmund Peckham, for his continued loyalty and 
support of the university over four decades.

From the moment he arrived on campus at CSUN in 1971,  
Dr. Steven Oppenheimer has been transforming lives. He is one 
of the most influential educators in CSUN’s 60 years, having 
impacted countless lives through not only his research, but the 
education and mentorship he has provided thousands of stu-
dents, who then have gone on to make their own impact. Those 
students became vascular surgeons, protein chemists, embry-
ologists, dentists, nurses, educators and more. Dr. Oppenheimer 
began teaching at what was then San Fernando Valley State 
College in 1971 and has received dozens of accolades in his five 
decades of teaching, including one of the highest honors in the 
country for an educator.

On Jan. 6, 2010, he was honored with the U.S. Presidential 
Award for Excellence in Science, Mathematics and Engineering 
Mentoring and received the award from President Barack 
Obama at the White House. He also had the opportunity to 
meet with President Obama and the President’s Council of 
Advisors on Science and Technology about issues in science and 

education. The Professor Emeritus of Biology serves as direc-
tor of CSUN’s Center for Cancer and Developmental Biology, 
which promotes teaching and research in areas concerned with 
cancer and developmental biology and supports courses and 
workshops for students, teachers and the community. 

From his transformative work and collaborations came about 
300 published papers, abstracts/presentations and books with 
about 700 student co-authors. Dr. Oppenheimer has brought 
CSUN more than $7 million in research and training grants. 

For 22 years, Dr. Oppenheimer has collaborated with Los 
Angeles Unified School District (LAUSD) teachers to promote 
STEM research done by K-12 students in The New Journal of 
Student Research Abstracts, where he volunteers as an editor. 
He also currently serves as editor of the International Elsevier 
Journal Acta Histochemica. Dr. Oppenheimer was elected 
Fellow of the American Association for the Advancement of 
Science (AAAS). 

He and his wife, CSUN alumna Carolyn Oppenheimer ’92 
(Child Development), have supported CSUN’s Department of 
Biology, the Oviatt Library, and student scholarships over the 
years, further elevating Dr. Oppenheimer’s commitment to 
giving and making an impact on others.

This article is reprinted with permission from 
https://www.csun.edu/alumni/DeanPeckhamAward

CSUN Student Research Journal Celebrates 
24th Year of Changing Young Lives

For nearly a quarter century, The New Journal of Student 
Research Abstracts has been sparking the scientific  
imagination of K-12 students for the present and future. 

College Destinations  

Highlighting success stories, student-authors from the 2015 
graduating class of Greg Zem (Ernest Lawrence Gifted/Highly 
Gifted Magnet) are now pursuing exciting higher education 
opportunities at the following colleges and universities,  
among others:

CSUN UC San Diego
Dartmouth  USC
Harvard Westmont College
Occidental College

 
Watch our video and read more about the excitement the 
journal generates at http://bit.ly/1MaPsGF

JOURNAL NEWS: AWARDS AND ACHIEVEMENTS



ART BY

Amanda Krausz
Ernest Lawrence Gifted/ 
Highly Gifted Magnet 
Greg Zem, Teacher

ART BY

Avni Israni
Ernest Lawrence Gifted/ 
Highly Gifted Magnet 
Greg Zem, Teacher

WHAT IS A SCIENTIST?

STUDENT ARTWORK
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ABSTRACTS

6581
Will the Reproduction Rate of Collembolans 
Decrease If Peppermint Essential Oil Is  
Added to Their Environment? 
Mitchell Drahos, Alessandra Faccioli, Marcello Faccioli, Jasiel Trejo,  
and T. Miller (retired teacher)
Boys & Girls Clubs of the Colorado River, Laughlin Unit
1975 Arie Dr., Laughlin, NV 89029

The purpose of this experiment was to determine if adding 
peppermint essential oil to the Collembolans’ environment 
would decrease their reproduction rate. Peppermint oil was 
proposed as a natural pesticide. The hypothesis was that the 
Collembolans’ numbers would decrease if the oil was added to 
their environment. The environments were made by mixing 
nine parts plaster of Paris and one part powdered charcoal. The 
mixture was poured into a container with water and stirred 
until it was the consistency of yogurt. Then it was poured into 
six Petri dishes and left to dry for a couple of days. Fifty-four 
Collembolans were placed into both the control and experi-
ment dishes. Half of the Petri dishes had two drops of pepper-
mint essential oil placed into the habitats. Yeast was placed into 
all of the Collembolans’ habitats as a food source. To keep the 
environments from drying out, drops of water were added every 
day. At the end of the 39-day period, a total of 514 Collembolans 
were counted: 38% of the Collembolans were in the control and 
62% of them were in the experiment. The hypothesis was incor-
rect. The data suggested that peppermint essential oil increased 
the Collembolans’ population. 

6582
Avoid the Shock of Shocks! Build a Super-Sensitive 
Electric Field Detector
Abhinav Nair and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science project attempted to define a relationship between 
an object’s placement in the triboelectric series (a ranking of 
materials based on their ability to gain or lose electrons, and its 
laws) and the object’s electric charge and electric field. Knowing 
about this project would help physicists establish more laws 
on the movement of electrons within molecules. I tested my 
hypothesis by constructing an electrical charge detector with 
a light-emitting diode (LED), transistor, resistor, and battery. 
I then tested several materials from the triboelectric series to 
measure their electrical charges and the distance of the objects’ 
electrical fields. Among these materials were paper, zinc-copper 
alloy (penny), copper-nickel alloy (dime), plastic wrap, and poly-
ethylene (clear tape). After I conducted my unexpectedly oner-
ous trials and calculated the results, I was surprised at what I 
found out. The first part of my hypothesis (that a more extreme 
substance would have a stronger charge than one that was more 
neutral) was in the affirmative, but the second part (that the 
stronger the electric charge, the larger the electric field would 
be) was proven to be false. Instead, the results showed that the 

more positive charge had the larger field. However, I don’t have 
the resources available to determine whether these results are 
true. In the end, I decided that the triboelectric series is not 
very reliable when someone is trying to find the measure of an 
object’s electrical field or electrical charge.

6583
Which Starchy Plant Produces the Most Ethanol Fuel?
Astha Israni and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of this project was to determine which starch 
plant, out of potatoes, corn, and beets, would produce the most 
ethanol fuel. I predicted that the potatoes would produce the 
most ethanol fuel because they have the highest starch and 
sugar content compared to the corn and beets. Because the 
potato has the highest sugar content, more glucose molecules 
will be converted into ethanol during fermentation. This will 
result in a greater yield of ethanol to collect during distillation. 
To test my hypothesis, I fermented each vegetable for a week, 
in individual enclosed trays, with a mix of natural yogurt and 
sprouted barley malt. At the end of the initial week, I added 2 
tablespoons of yeast to the decomposition mixture in each tray, 
and left the vegetables to ferment for another week. At the end 
of the second week, I decanted the viscous liquid from each tray 
and distilled them separately. At the end of the experiment, I 
measured the amount of ethanol that each plant yielded. My 
original hypothesis was correct. The potato produced the most 
ethanol compared to the other starchy plants that were tested 
in this experiment. It produced 18 drops of ethanol, while the 
corn produced 15 drops, and the beets produced 13 drops. 
Although the potatoes produced the most ethanol, the etha-
nol collected at a slower rate than it did with the corn. Each 
plant was given the same range of time for distillation, but the 
ethanol separated from the corn mash faster than the rate at 
which it separated from the potato mash. This may have had 
to do with factors including the nutrient availability for the 
yeast (each starchy plant provided different nutrients) and the 
concentration of available nutrients. These results explained 
why corn is the principal crop for ethanol production, rather 
than potatoes. However, the purpose of this experiment was to 
determine which starchy plant would produce the most ethanol 
fuel, and that was the potato. 

6584
Is There a Way to Prevent an Alka-Seltzer® Tablet  
From Dissolving in Water? 
Dominic Canale and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment was created to see if you can halt the 
process of an Alka-Seltzer tablet dissolving in water. I believed 
that if the tablet was coated in dish soap or oil, then it wouldn’t 
dissolve, but if it was coated in vinegar, it would dissolve more 
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quickly than normal. I also hypothesized that in milk, it would 
dissolve as quickly as in the control (water). I tested this by 
coating Alka-Seltzer tablets in various liquids. I needed cups, 
tweezers, and a timer. I then gathered my eight samples: milk, 
soap, two types of oil, three types of vinegar, and water. For the 
experiment, a tablet was coated in each of the eight samples, 
and then placed in water (each procedure used tweezers). It 
was timed on my phone until it was done dissolving. If it didn’t 
dissolve in the water, an infinity sign was put on the data table. 
My control had an average of 85.83 seconds and a range of 
10.88 seconds. I found out that none of the substances were 
able to effectively prevent a tablet from dissolving in water. The 
soap came the closest, with an average time of 336.19 seconds. 
It also had the largest range, at 56.29 seconds. The balsamic 
vinegar dissolved the tablet in an average of 71.19 seconds, the 
shortest time out of all of the substances. I concluded that the 
ingredients’ solubility affected the time it took for the tablets 
to dissolve, and water’s ability to be a solvent explained why 
none of the substances could prevent a tablet from dissolving in 
water. 

6585
Which Material Makes Ice Melt the Slowest?
Blake Pohevitz and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of this experiment was to find out which mate-
rial melts ice the slowest. The materials consisted of sand, salt, 
sugar, and nothing. These materials were put on the ice in order 
to melt it. My hypothesis was that sand would melt the ice the 
slowest. Unlike the other materials used, sand must be heated 
in order to melt ice. The ice cubes were not heated at any time 
during this experiment, which meant that the ice would not 
melt. I also thought that sugar might have had the opportunity 
to be the slowest, as salt melts ice very fast. Ice also melts very 
quickly with no material at all. For the procedure, I put three 
ice cubes into each bowl (four bowls total) and put ½ tsp. of the 
materials on the ice. Then I put the bowls in the refrigerator 
and checked on them every hour. Once the ice in a bowl was 
half melted, I measured the amount of liquid that melted and 
put the bowl back in the refrigerator so the ice could continue 
melting. For each test, the sand did not melt the ice at all, and 
the salt melted the ice the most. The first two tests took 2 hours 
for the ice in one bowl to half melt, and the third took only 1 
hour. In conclusion, sand actually melted the ice the slowest, 
so my hypothesis was correct. Sugar melted the ice a lot. Salt 
melted the ice 50% or more in each test.

6586
Do the Shapes Formed on the Sides of a Bridge Affect 
the Strength of the Bridge? 
Sahil Jethra and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of my science fair experiment was to find out 
which shape built on the sides of a truss bridge would sustain 
the most weight. This information would help architects design 
strong yet modern-looking bridges. The way I set up the experi-
ment was simple. First, I made three bridges with gumdrops 
and toothpicks: one with squares built on the sides, one with 
right triangles built on the sides, and the last with equilateral 
triangles built on the sides. Once the bridges were built, I took 
two tables of the same height and kept them a few inches apart 
so that I could put one end of the bridge on one table and the 
other on the other table. Once the bridges were ready, I took 
one bridge and tied a mini-cup to the bridge using two rubber 
bands. Before I tested the bridges, I put a big tub-like bowl so 
that if any pennies dropped from the cup, they would drop 
into the bowl. After that, I put pennies into the cup one by one 
until the bridge sagged to the point where it broke and fell to 
the ground. I repeated this process two more times with the 
same bridge to get more data. After that, I tested the other two 
bridges three times each. Once all of the data was collected, 
I found the average number of pennies for each bridge and 
converted that to ounces. Overall, this experiment showed that 
the equilateral triangle bridge held the most weight, while the 
square bridge held the least weight, and the right triangle bridge 
finished in the middle. The square bridge held an average of 
132 pennies, or 14.48 ounces. The right triangle bridge held an 
average of 170 pennies, or 18.65 ounces. The equilateral triangle 
bridge held an average of 282 pennies, or 30.94 ounces.

6587
How Do Different Types of Materials Affect the  
Impact Force of a Falling Object? 
Nicholas Russo and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

I conducted this experiment to see what materials are the best 
at cushioning the impact of a falling object. This information 
can be useful for figuring out the best materials to use when 
making something like a bicycle helmet, or packing something 
in a box. I started with my box, which was 12 x 12 x 5 inches 
and had a small hole in the middle that held a stick in it that 
was about a half-inch taller than the box. It also had two sticks 
in opposite corners that suspended a string 1 foot above the 
box. I suspended the box onto smaller boxes so that the stick in 
the center would be able to fall through the hole and could be 
measured. Then I put in my first material, foam, and dropped 
the weight onto it from the height of the string. I measured 
the distance the stick went through, repeating this three more 
times for the same material, and using the same process for the 
other materials: puff packs, packing peanuts, and triangular 
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cardboard pieces. After calculating the average distances of 
the stick, I got 0.81 inches for foam, 4.17 inches for puff packs, 
1.18 inches for triangular cardboard pieces, and 3.22 inches 
for packing peanuts. I calculated the average impact force and 
got 6.73 newtons for foam, 1.306 newtons for puff packs, 4.167 
newtons for triangular cardboard pieces, and 1.692 newtons 
for packing peanuts. This surprised me, as I thought that 
the puff packs would do much better than they did, and that 
the triangular cardboard pieces would do much worse.

6588
Which Vitamin Has the Most Antioxidant Activity? 
Avni Israni and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of this experiment was to determine which 
vitamin, out of Vitamins A, E, C, D, and K₃, has the most 
antioxidant activity. I predicted that Vitamin C would have the 
most antioxidant activity, followed by Vitamin E, Vitamin A, 
Vitamin K₃, and Vitamin D, because of these vitamins’ biologi-
cal activity (IU), their classification as antioxidants, the foods 
that they are found in, and their acidity. The antioxidant activ-
ity of each vitamin was tested by placing apple slices weighing 
10 grams each into different vitamin solutions. Whichever 
vitamin stayed the freshest after a five-day period (according 
to enzymatic browning) had the most antioxidant activity. In 
order to ensure that accurate information was being collected, 
the amount of Vitamin C in each fruit was measured, with 
the apple slice that had the most Vitamin C remaining in it 
having the greatest antioxidant properties. The results of this 
experiment were that the apple slice in the control had 0.59375 
mg/g of Vitamin C, the apple slice in the Vitamin C solution 
had 1.28125 mg/g of Vitamin C, the apple slice in the Vitamin 
A solution had 0.78125 mg/g of Vitamin C, the apple slice in 
the Vitamin E solution had 0.875 mg/g of Vitamin C, the apple 
slice in the Vitamin D solution had 0.625 mg/g of Vitamin C, 
and the apple slice in the Vitamin K₃ solution had 0.6875 mg/g 
of Vitamin C. In conclusion, out of the vitamins that were 
tested, Vitamin C had the most antioxidant activity, Vitamin 
E had the second most antioxidant activity, Vitamin A had the 
third most antioxidant activity, Vitamin K₃ had the second to 
least antioxidant activity, and Vitamin D had the least antioxi-
dant activity. This was because the apple slice in the Vitamin C 
solution stayed the freshest (it had the least enzymatic brown-
ing). Future experimentation on this topic may reveal the 
possible significant health benefits of consuming antioxidants. 

6589
Does the 5-Second Rule Really Work?
Jocelyn Gloria and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project explained the 5-second rule and if it really 
works. This project was important to do because we come 
upon this decision every day and if it is not addressed we can 
become sick. During my experiment, I used an apple with two 
different conditions (5 seconds and 10 seconds on the floor) 
and a control group. I took cotton swab samples from the 
apple pieces and rubbed them into an agar plate in a zigzag 
motion. After seven days, bacterial growth was observed. The 
results of my test were different from my original hypothesis. 
The 5-second plate had just as much bacteria as the 10-second 
plate. Bacteria can be transferred onto an object faster than the 
blink of an eye. In conclusion, the next time you drop a food 
item on the floor, you might as well just leave it there.

6590
Which Leafy Vegetable Contains the Most Bacteria?
Nishanth Chavourkar and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment showed which leafy vegetable – out of 
spinach, romaine lettuce, red leaf lettuce, and mustard greens 
– has the most bacteria when unwashed. The purpose of this 
project was to help people understand which vegetable out of 
these four is the most ideal to eat if the vegetables are cooked 
or eaten raw. For my experiment, I first used two controls, 
a plate control and a water control (both with agar-infused 
plates), to check if any bacteria originally came from the water 
or the plate. To make the water control, I carefully poured 5 ml 
of water onto an agar-infused plate, spread the water around, 
and closed the cap on the plate. For the experiment itself, I 
used the four vegetables referenced above. First I cut up a leaf 
of each vegetable into small pieces, and then I put the pieces 
of each individual vegetable into a separate test tube filled 
with 5 ml of water. I shook each test tube thoroughly until 
most of the water seemed like it was on the vegetable leaves. 
For 15 minutes, I turned each test tube upside down so that 
the water “absorbed” some of the vegetable, while dripping 
the liquid that “absorbed” the vegetable onto the cap. After 
those 15 minutes, I poured the “juice” of each vegetable into 
separate agar-infused plates. Just like with the water control, 
I spread each liquid around its respective plate so that every-
thing was even, and after that I put the cap on each plate. I put 
all of the plates into an oven to keep a constant temperature 
for an entire week. Every 24 hours I checked on the amount 
of bacteria and recorded data. After one week, the mustard 
greens contained the most bacteria, with about 75% of the plate 
filled with densely packed bacterial colonies. The romaine and 
red leaf lettuce both had 50% of their plates filled with bacteria. 
The spinach had about 45% of its plate filled with bacteria, the 
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lowest of all. Surprisingly, the water control also yielded some 
bacteria, with about 35% of its plate covered with bacteria, 
though it was a different kind. Not surprisingly, the plate con-
trol did not yield any bacteria at all. In the end, I realized that in 
my project mustard greens did contain the most bacteria when 
they were unwashed, but nonetheless all of these vegetables 
should be washed, because you don’t want any of this bacteria 
in your body.

6591
The DNA of Strawberries
Eva Esqueda and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science fair report was based on the question: How much 
DNA can I extract from ripe, overripe, and under-ripe straw-
berries? I also was testing to see which strawberry I would be 
able to extract the most DNA from. My hypothesis indicated 
that I would be able to extract the most DNA from an overripe 
strawberry. My procedure consisted of many steps. First I took 
dish detergent and poured it into a plastic cup. I then added salt 
to this cup and mixed the detergent and salt with a Popsicle® 
stick. After that I took water and poured it into the detergent 
and salt mixture. By mixing in the water, I formed the DNA 
extraction liquid. I then selected one of three strawberries from 
each type – ripe, overripe, and under-ripe – and crushed it in a 
bag. I poured an amount of the DNA extraction liquid into each 
bag and stirred it together. Next I poured this mixture over a 
coffee filter in another plastic cup to separate out the straw-
berry juice and DNA extraction liquid. I then poured rubbing 
alcohol into this mixture and allowed it to sit before extracting 
the white DNA layer that formed over the strawberry juice and 
DNA extraction liquid mixture. I measured how much DNA I 
extracted from each strawberry and compared the results. On 
average, the ripe strawberries had the most DNA extracted. 
I found, however, that the first overripe strawberry had the 
most DNA extracted compared to the rest of the strawber-
ries. In conclusion, I learned how to find, extract, and measure 
the DNA of strawberries of different types. I also learned 
how to create the DNA extraction liquid to find the DNA of 
strawberries.

6592
Good Vibes Only 
Heidi Noro and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment explained how tension applied to a 
guitar string affects its frequency. Knowing about this can help 
people understand how various notes on a guitar string are 
formed. To conduct this experiment, a plywood box was built, 
and a guitar string of a thicker gauge was inserted through two 
holes. The box was placed on a stand, and a hook and reusable 
bag were attached to the bottom of the string. A collection 

of 500 mL water bottles was gathered to use as weights. The 
computer program “Audacity®” was then opened to calculate 
the guitar string’s frequency. After placing a water bottle 
into the reusable bag, the guitar string was plucked, and the 
information about the note was gathered using the “Frequency 
Spectrum Analyzer” on Audacity. The hertz (Hz) at the peak of 
the note and the note name were then recorded. This process 
continued, with weights increasingly added. After 10 pieces 
of data were collected, the guitar string was swapped for one 
of a thinner gauge. After completing this experiment, I found 
that applying more tension to a guitar string does cause the 
frequency to increase. As more weight was added, the number 
of Hz increased, resulting in a higher note. Although the fre-
quency did not increase linearly, a line of best fit was found for 
the graphed data. In conclusion, it can be expected that similar 
results will occur with guitar strings of all gauges.

6593
Which Nail Rusts the Most in 13 Days?
Jazmon Baytop and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was performed to find out which nail of those in 
various liquids would rust the most. I used four cups that were 
measured equally to one cup. The liquids in the cups were 1) 
Coca-Cola® (Coke), 2) Coca-Cola and apple juice, 3) Coca-Cola 
and Sprite®, and 4) empty. Each cup had one nail in it, and each 
day I took the nails out of their respective cups and observed 
any changes that had occurred that day. I continued this experi-
ment for 13 days. Based on my data, the nail in the Coke rusted 
the most, but the cup that had the worst reactions was the one 
with Coke and apple juice. The nail in the Coke was the first 
to change color, starting on Day 3. Coke and Sprite came in 
second behind Coke. Coke and apple juice came in third. The 
interesting thing about the Coke and apple juice cup was the 
results of combining the two different acidic liquids. On Day 4, 
the combined liquids started to mold. As each day passed, more 
mold appeared. It was fascinating to see it grow every day. Out 
of all four nails, nothing happened to the nail in the empty cup. 
(I soon realized that I should have put something else in the 
cup instead of leaving it empty.) Throughout the experiment, 
the amount of liquid in the cups went down. I assumed that was 
because of evaporation and the speedy process of corrosion.

6594
Overclocking and Its Effects on a PC 
Mihir Takalkar and G. Zem (teacher)                                                                                                              
Ernest Lawrence Gifted/Highly Gifted Magnet                                                                                                                  
10100 Variel Ave., Chatsworth, CA 91311    
                                                 
My project’s primary purpose was to test overclocking and its 
effects on a computer, as well as to test the energy required 
relative to performance. This information can help determine 
if overclocking is viable. Before the experiment, I stated in my 
hypothesis that as the clock speed increased, the performance 
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would increase, leading to substantially higher power consump-
tion. In different terms, this means that my PC would have a 
lower power efficiency but perform tasks considerably faster on 
higher clock speeds. In my research, I explored the inner micro 
machines that help build the CPU and its cycles. The clock, as 
I discovered, is a microchip that controls the timing, or ticks, 
of all computer functions. Overclocking a CPU, as I did in my 
experiment, describes the clock speed increase. So, in base 
terms, when I increased the speed of my processor, I increased 
the number of times it performed a function in a certain time 
period. To find the effects of overclocking, I used a custom-
built PC as the main computer to be overclocked and tested. 
I used various clock speeds and ran stress tests to determine 
if the current clock speed and voltage were stable, and then 
performed a benchmark to see if there had been any improve-
ments. From 3 to 4 gigahertz (GHz), I found that the perfor-
mance increase for the Cinebench benchmark was approxi-
mately 22.28%. In addition, I found that the temperature of 
the CPU had been at 42˚C at 4 GHz, 12˚ higher than at 3 GHz, 
which is an insubstantial amount when it comes to the health 
of the computer itself. The power needed to run the processor 
stably also rose, however, from 0.875 volts to 1.4 volts. After 
finding these effects, it can be said that for people focused on a 
faster computer, overclocking is a free alternative to upgrading 
the component itself at the cost of a higher operating tempera-
ture and lower power efficiency.  

6595
Does Temperature Affect the Bounce Height 
of a Tennis Ball?
Rachel Heo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project tested if a tennis ball bounces higher or lower 
depending on its temperature. I chose this experiment because 
I enjoy playing tennis, but I never really noticed how high the 
ball bounces depending on the weather. My hypothesis for 
this experiment was that the normal temperature ball would 
bounce the highest, because the temperature has no effect on it. 
I took six Wilson® tennis balls, left two out on my table, put two 
in the oven, and put two in the freezer. The ones in the oven 
were left in at 150˚F and the ones in the freezer were left in at 
-5˚F. The ones at room temperature were left at 73˚F. I left them 
for about 10 minutes. When I removed them, I held them out at 
shoulder height and arm’s length and then dropped them. After 
each ball hit the ground once, I measured how high it came 
up. I found that the normal temperature balls had an aver-
age height of 20.12 inches, the hot tennis balls had an average 
height of 22.85 inches, and the cold tennis balls had an average 
height of 13.14 inches. So my overall hypothesis was wrong. The 
hotter balls bounced the highest, and the colder balls bounced 
the lowest. This result occurred because molecules in the hotter 
balls started heating up, which caused the molecules to expand. 
The energy in the balls increased, which is why the balls 
exerted more force once they reached the ground, causing them 

to bounce higher. It was the exact opposite for the colder balls 
because the molecules froze and caused movement to be slower, 
giving less force when they reached the ground. So now I know 
I should use hotter balls if I want to play tennis well.

6596
What Is the Average pH Level of School Water?
Bodhini Hewavitharana and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment proved my hypothesis correct when the pH 
levels of school water were shown to be neutral. Knowing this, 
parents can safely assume that there is no acidity in the water 
in school fountains, and their kids are safe in this matter. 
“According to a Wilkes University study, the association of pH 
… is the primary reason why water samples should be tested on 
a regular basis. The study says that the pH value of the water 
is not a measure of the strength of the acidic or basic solution, 
and alone cannot provide a full picture of the characteristics” 
with water (www.freedrinkingwater.com/water-education/
quality-water-ph-page2.htm). This experiment also can be 
performed at home on a regular basis to ensure health security. 
“High levels of lead in drinking water [are] a primary concern 
of pH. [It places adults at risk of] health problems such as 
cancer, stroke, kidney disease, memory problems, and high 
blood pressure. Children are at a greater risk because their 
rapidly growing bodies absorb the contaminant more [quickly]” 
(https://www.culligannation.com/ph-drinking-water-
affect-health/). Using four samples of water, 12 test strips 
by MHT, and a color chart, I was able to determine that the 
average pH levels of school water are neutral. I dipped an MHT 
strip in each water sample for 2 seconds and compared it to a 
color sheet. Repeating this process a couple of times gave me a 
general reading of pH levels. My final results ranged from 6.73 
to 7.0, which is a fairly safe pH range.

6597
Water Temperature and Buoyant Force 
Jacob Simjee Pike and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment investigated how the buoyant force exerted 
on an object floating in purified (distilled) water varies with 
differences in water temperature. This investigation dem-
onstrated how buoyancy is affected by deviations between 
warmer and colder, and therefore less dense and more dense 
water, reflecting the relationship between density, volume, 
mass, and therefore buoyant force. For this experiment, I 
tested three water temperatures (4˚C, 40˚C, and 60˚C), which 
I achieved using a microwave and a freezer. Since the math-
ematics of the experiment used the densities of pure water at 
these temperatures, I took steps to ensure that the measured 
(displaced) water was as pure as possible, using distilled water 
and washing all instruments that came into contact with the 
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water. In all three tests, I filled a homemade overflow can to 
the edge of the overflow spout with water at the appropriate 
temperature. I then put a 2.54-oz. vessel (a screwdriver placed 
inside of a plastic bowl for readable displacement values) into 
the container, using a graduated container to read the displace-
ment volume. By multiplying this volume in cubic cm by the 
density of water at the appropriate temperature (in grams per 
cubic cm) and dividing by 1,000, I determined the mass of 
displaced water in kg. Multiplying this value by the accelera-
tion due to gravity yielded the weight of displaced water in 
Earth newtons. Because (according to Archimedes’ principle) 
the weight of the liquid displaced by an object is equal to the 
buoyant force acting on that object, this value equaled the 
buoyant force acting on the 2.54-oz. vessel. Contrary to my 
hypothesis, in which I described buoyant force as remaining 
consistent throughout the temperature range, I found in this 
experiment that buoyant force varied with water temperature. 
Specifically, 4˚C, 40˚C, and 60˚C water temperatures corre-
lated with 0.735, 0.875385, and 0.86779098 Earth newtons of 
weight, respectively. Interestingly, buoyant force increased with 
a change from 4˚C to 40˚C water temperature, but decreased 
with a change from 40˚C to 60˚C water temperature, albeit 
possibly due to errors in testing regarding temperature and 
measurement accuracy. In conclusion, whereas my hypoth-
esis was proven wrong, this experiment yielded an intriguing 
discrepancy between changes in buoyant force in warmer and 
colder water. Though not without errors, such an experiment 
was nonetheless thought-provoking in investigating the physics 
of the relationship between temperature and buoyant force. 

6598
Can Your True Self-Discipline Be Shown 
By a Gummy Bear? 
Danielle Trinh and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment was conducted to answer the fol-
lowing question: Does the amount of time it takes you to eat 
a gummy bear correlate to the amount of measurable self-
discipline you have? I created a short test to approximate one’s 
level of self-discipline. I then separated my 10 test subjects 
into two blocks: Block A, which ate the gummy bear after the 
test, and Block B, which ate the gummy bear before the test. 
The test subjects were timed individually to see how long it 
took them to eat one gummy bear, and they took the short test 
either before or after eating it, depending on which block they 
were in. My hypothesis was that if a person took longer to eat 
the gummy bear, then they have more self-discipline, because 
people who have more self-discipline “conserve” themselves 
in a way. In addition, my hypothesis was that the people who 
ate the gummy before the test would, overall, have a higher 
self-discipline score because the sugar intake would boost their 
happiness, causing them to look at themselves in a more posi-
tive light. After extensive research and experimenting, I came 

to the conclusion that participants in Block A generally had 
a lower self-discipline test score. Though these results might 
not have been completely accurate, the correlation coefficients 
of the points, or the strength of the lines, were quite close to 
1: Block A = 0.6 and Block B = 0.9. In fact, all three lines of 
best fit (including the overall line) had positive slopes. That 
indicated that the longer it took someone to eat a gummy bear, 
the higher the self-discipline test score they earned. The slope 
(rounded to the nearest hundredth) of the line of best fit for 
Block A was 0.11, and the slope for Block B was 1, so in Block B, 
the ratio between the test score and the gummy bear time was 
much more dramatic. Thus we can say that the amount of time 
it takes someone to eat a gummy bear positively correlates to 
their amount of measurable self-discipline.

6599
Which Chocolate Bar Melts the Fastest?
Shanti Dube and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment showed the different rates at which four brands 
of chocolate bars melt under high heat. This can help people 
make good choices on what chocolate to use to make des-
serts. In this experiment, I used chocolate bars all weighing an 
average of 52.5 grams. The brands were SNICKERS®, MILKY 
WAY®, 3 Musketeers®, and TWIX® Dark. My hypothesis was 
that MILKY WAY would melt the quickest because it has the 
least solid texture on the interior and exterior. 3 Musketeers is 
larger, TWIX Dark contains cookies, and SNICKERS contains 
solid pieces of peanut. To test my theory, I used the following 
materials: a camera, an oven, sheets of tinfoil, and a knife. The 
procedure began with me cutting the bars into thirds and plac-
ing one piece of each brand on three separate pieces of tinfoil 
(so four pieces to a sheet). I used Post-It® notes to record the 
temperature and humidity of the kitchen each time I put a tray 
in the oven. For the first test, I slowly increased the oven tem-
perature from 100ºF to 200ºF over a span of 57 minutes and 
10 seconds. The results showed that the MILKY WAY melted 
the quickest under this slow, gradual change. On the second 
test, using another set of thirds of the chocolate bars, I set the 
starting oven temperature to 300ºF, and all of the chocolates 
bubbled vigorously. The SNICKERS melted the quickest, 
with the MILKY WAY coming in a close second. On the last 
test, the oven temperature was set to 260ºF, and I changed 
the setting from “normal bake” to “convection bake.” Doing 
this increased the circulation of heat in the oven, making the 
chocolates melt more quickly. It took about 5 minutes for the 
temperature to increase from 260ºF to 300ºF. The MILKY 
WAY melted the quickest. In conclusion, the MILKY WAY 
melted the quickest of the four chocolate bars used because, in 
each test, it showed the most drastic changes in texture. This 
supported my hypothesis. 
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6600
Does the Color of a Drink Affect Its Taste? 
John Gebreselassie and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment showed if the appearance of a drink 
(specifically the color) affects how the drink tastes to an indi-
vidual. This experiment can explain how two drinks can have 
a similar makeup, but some people choose one over the other. 
To do this project, I filled four 16-ounce water bottles with the 
same brand of apple juice. I then dyed the apple juice in two 
of the water bottles blue and dyed the apple juice in the other 
two water bottles green. After this, I took 10 test subjects, 
and on Day 1 of the experiment gave them each a small cup 
of the blue apple juice. I didn’t tell them what was in the juice, 
but I just asked them to remember the taste. On Day 2 of the 
experiment, I took the same 10 test subjects and gave them a 
small cup of the green juice (once again without telling them 
what was in the juice). This time, I asked them the differences 
in the juices and recorded their responses. My hypothesis was 
confirmed in this experiment, with 80% of the test subjects 
thinking there was a substantial difference between the drinks. 
These differences ranged from being more sour or sweeter to 
being entirely different drinks.

6601
Do My Fish Have Color Vision? 
Neo Phuchane and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My science project allowed me to determine whether or not 
my fish (a breed of mollies and guppies) have the ability to see 
color. To start off, I set up two fish tanks, one for my control 
group and one for my experimental group. Then I placed a 
newborn fish into each of the tanks and let them swim around 
without doing any tests for two days, during which time I fed 
them by sprinkling fish flakes from an altitude where I was 
sure the fish wouldn’t be able to see the source of the food. 
After the two days, I began my tests by partially submerging a 
red 2-inch by 2-inch cutout piece of cardstock into the control 
group tank, right before resubmerging the same cutout piece 
of cardstock, except this time accompanied by fish flakes. By 
doing this, I provided the fish (Brian) with a way of associating 
the red cutout with food, while also observing the strength of 
his attraction to the cutout without the fish flakes. I repeated 
this process with the experimental group tank. However, 
instead of consistently submerging a red cutout before the 
one accompanied with food, I randomly switched to other 
colors, including blue, yellow, and green. This way I was able 
to compare the strength of the fish’s (Pinky’s) attraction to the 
red cutout with the different-colored cutouts. After continu-
ing this process in the morning and the afternoon for four 
days, I was able to develop a graph to compare the combined 
approximate number of seconds that Brian and Pinky looked 
at the red cutout and the approximate number of seconds that 

Pinky looked at the different-colored cutouts. My data were 
able to successfully show me that as more days passed by, the 
fish were able to learn the relationship between the red cutout 
and food, and that Pinky continually paid more attention to the 
red cutout than the different-colored cutouts. Therefore, my 
hypothesis was proven to be incorrect, and my fish can, indeed, 
see color.

6602
A Crystal Clear Project
Hetvi Patel and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment can help us figure out if and how their envi-
ronment affects the growth and development of crystals. For 
the experiment, I made baking soda crystals and borax crystals 
by dissolving and cooling the supersaturated mixtures and 
separating them into different glasses. Next I placed a piece 
of string or pipe cleaner in the mixtures so that the crystals 
would have something to form on. After that I put half of the 
glasses with the borax solution in the refrigerator and the 
other half outside at room temperature, where they were left 
untouched. I did the same with the glasses with the baking 
soda mixture. I observed the crystals every day, and I saw some 
interesting results. The data showed that the colder crystals 
grew faster and were larger than the crystals grown at room 
temperature. However, the crystals in the refrigerator were 
lumpier and less refined than the crystals at room temperature, 
and they showed impurities. They also seemed less patterned. 
The crystals formed in the refrigerator were more fragile 
and easy to break, but the crystals at room temperature were 
not. I later found out the weaknesses were due to how fast 
the crystals cooled and formed. When the crystal mixture is 
supersaturated, it’s very hot and full. But when the mixture 
cools down, the water can’t hold as much baking soda or borax. 
The solution in the refrigerator cooled too fast to form strong 
bonds and made weak, patchy crystals. Since these particles 
came together way too quickly, they weren’t the purest crystals. 
The solution at room temperature cooled slowly, and stronger 
bonds formed to make tougher, patterned crystals, which 
meant the bonds had enough time to reject the impurities as 
well. In conclusion, I found out that temperature does affect 
the growth and development of crystals. While crystals formed 
in a colder climate may be larger, they will be less pure, smaller, 
and not as crystal shaped compared to crystals formed in a 
warmer climate.
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6603
Is There a Way to Cut Onions Without Crying? 
Raha Jalali and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was to find a way to cut onions so I wouldn’t cry. 
I experimented by testing four popular ways to cut onions 
that people said would work. First I needed a control, so I cut 
the onion with a sharp knife without any other variables and 
recorded how much I cried and how much my eyes stung. I 
used a sharp knife because it would break fewer cells in the 
onion, which would result in less fumes in the air. My four 
variables were to cut the onion under water; with an unlit 
match between my lips; with a knife that had lemon juice on 
it; and after the onion was refrigerated for 30 minutes. After 
doing each test, I recorded how much I cried and how my eyes 
felt. All of these variables have some sort of science behind 
them, but I wanted to test if they are 100% accurate. I found 
that cutting the onion with only a knife made me cry a lot 
and made my eyes sting really badly. Cutting the onion under 
water didn’t make me cry or my eyes sting, but it made a huge 
mess. Using the unlit match made me cry less, but my eyes 
still stung. The lemon juice did nothing. I felt the same as I did 
when I cut the onion with no variables. Cutting the onion after 
refrigerating it didn’t make me cry or my eyes sting. I con-
cluded that both the underwater and refrigeration approaches 
worked, but neither was perfect. If you know that you will cut 
an onion later in the day, then you should put it in the refrig-
erator 30 minutes before and then cut it. This will save you a 
mess and you won’t cry. If you need to cut an onion right away, 
then cut it under water, but know that a mess will follow.

6604
What Has a Greater Impact on Taste? Sight or Smell? 
Sophia Tchamkertenian and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project explained the different impacts of the 
senses of sight and smell, and which of the two senses has a 
greater effect on taste. In my experiment, I had different test 
subjects try two slices of pizza. Each test subject had to follow 
the instructions: They needed to have a full slice of pizza with 
their eyes closed, and then have the other slice with their nose 
closed. After they tasted both slices of pizza, I asked each of the 
test subjects which slice seemed to have more flavor or taste. 
All three of them came back with the same results, telling me 
that when their eyes were closed they tasted more compared 
to when their noses were closed. This was the result that I 
thought I would receive, because I know that a large percentage 
of taste is impacted by smell. After doing research I found that 
80% of taste is based on what you smell. This explained why 
the results of my experiment came back showing that the sense 
of smell had a greater impact on taste than the sense of sight 
did.

6605
Is Salt a Good Conductor of Electricity?
Raef Musba and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment showed how salt is a conductor of electricity 
with the use of a coin battery. The idea is that we can use coins 
to make batteries instead of using normal batteries. I used 
water to test the theory of the coin battery because water is a 
great ionic solvent and the ions in water are good conductors 
of electricity. I made two coin batteries (they were made of a 
nickel, a piece of paper, and a penny), one with paper soaked 
in water and the other one with paper soaked in saltwater. I 
tested each of the batteries by testing the voltage and I kept 
adding more stacks to see how their voltage progressed. Salt 
has sodium and chlorine ions that get pulled apart by water 
molecules and form electricity. These properties of salt make it 
a good conductor, making the coin battery work.

6606
How Does Ambient Light From Daytime and 
Nighttime Affect Sound Waves Traveling on Photons?
Aarya Riasati and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In this experiment, I used ambient light to find effects that 
it may cause within the modulation of photons, and how the 
sound that is being carried on the photons of a laser is affected. 
This experiment was performed using a laser pointer, DC bias, 
jumper wires, voltmeter, amplifier, a photodetector (which car-
ried an adjustable amplifier), and a breadboard, which was the 
location where all of the parts (except for the voltmeter) were 
placed. The laser pointer was used to shine a laser through a 
vase, which contained a sound source. The vase would then 
reflect the laser onto a photodetector, which would respond 
to the frequency of the sound, where the photodetector would 
then send the response to the amplifier, which would transfer 
it to a speaker, where the sound would then be played. This 
experiment was performed through a series of steps and math-
ematical formulas, which included trigonometric identities 
and a formula that separated acoustic frequencies from optical 
frequencies. The experiment, mathematically deemed possible, 
allowed the modulation of the photons to carry sound waves. 
The actual ambient light of both Day and Night settings had 
no real significance in the difference of the decibel count of the 
sound, but did have a significance in the clarity of the audio, as 
at night the sound emitted from the amplifier could be easily 
recognized as opposed to the sound emitted in the daytime. 
The reasoning behind this may include a factor of intensity, as 
intensity is the number of photons divided by the square area 
of the object, or in this case the photodetector. Intensity is the 
number of photons on a single point within the square area of 
an object, which causes daytime to have more intensity than 
night. Because of the higher intensity in the daytime than at 
night, there is more interference in the audio, as the photo-
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detector cannot read the sound waves being carried by the 
laser. This, in turn, causes the sound in the daytime to become 
unrecognizable. Because of the lower intensity at night, the 
photodetector can read the sound waves being carried to it by 
the laser, which then causes the sound to be recognizable and 
understood. 

6607
Are Bathtubs Really Relaxing? 
Vishwa Pardeshi and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In this experiment, I determined if sitting in a hot tub actually 
affects your blood pressure. Blood pressure is usually affected 
by your emotional state, what you drink and eat, temperature, 
etc. I asked 10 different people to get their blood pressure 
checked using a monitor I have at home, and I recorded their 
systolic and diastolic pressures. They sat in a bathtub for 15 
minutes and immediately after they got out, I recorded their 
systolic and diastolic pressures again. In most of the subjects, 
both their systolic and diastolic pressures decreased. Their 
percentage differences ranged from 3% to 9% for both pres-
sures. This proved my hypothesis, because I thought that 
sitting in a bathtub decreases your blood pressure based on the 
fact that people sit in hot tubs to relax. In conclusion, sitting in 
a hot bathtub decreases your blood pressure, so if you ever feel 
stressed after a long day of work, you should sit in a bathtub 
and relax.

6608
Do Video Games Improve Your Attention to Detail? 
Shriya Konda and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment tested different people to see if they have 
increased attention to detail as a result of playing video 
games. Using random test subjects, who were a mix of males 
and females around the age of 13, I put them into two differ-
ent categories: those who play video games and those who 
don’t. There were 10 individuals in each group. To test them, 
I used three sets of images. Each set had two images on them. 
At a glance, the images looked the same, but they had small 
differences. I asked the test subjects to identify these differ-
ences, and timed them upon completion of finding them. The 
average time for people who played video games came out to 
1.07 minutes, and for the people who didn’t play video games 
it came out to 2.0 minutes. What shocked me was that the 
most academically gifted people had the worst times, and often 
spent time getting frustrated, looking at the same spots over 
and over again. In the end, this experiment concluded that 
video games do increase your attention to detail.

6609
Can Subliminal Messages Influence  
People’s Decisions? 
Sreeja Dorepally and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment was designed to determine how 
frequent exposure to subliminal messages can influence 
subjects’ decisions. For my experiment, I required 1) six female 
subjects ages 13 and 14; 2) 30 M&M’S® in each of four colors 
(orange, yellow, blue, and green); and 3) two music tracks I 
created – one containing a layer of repeated affirmations (such 
as “orange M&M’S are delicious,” “I love orange M&M’S,” etc.) 
underneath, and one without. Three participants listened to 
the non-layered audio track for three days for 30 minutes each 
day, while the other three did the same with the track with 
hidden affirmations. On the fourth day, each participant was 
given an assortment of M&M’S containing the same number 
of each color per person: five orange, five yellow, five blue, and 
five green. They were told to choose any five M&M’S of their 
choice. Their results were tallied individually and collectively 
as groups and analyzed in a chart to note any patterns. The 
chart indicated that collectively, the group that listened to the 
hidden affirmations chose three orange M&M’S compared to 
the two that the non-affirmation group collectively chose. On 
the contrary, the most popular M&M color in the affirmation 
group was blue, and in the non-affirmation group was green. 
This may have been the result of personal bias. Overall, my 
conclusion of this experiment was indecisive, and neither 
confirmed nor disproved my hypothesis.

6610
Effectiveness of the Chemical Scarification of 
Cabbage Seeds
Juno Lee and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment explored the effect of soaking cabbage 
seeds in sulfuric acid for varying amounts of time. Although 
chemical scarification to encourage germination is commonly 
used on seeds with thick seed coats, the practice is not as 
widespread for seeds with thin seed coats. For the experiment, 
I decided to use a 98% sulfuric acid solution, as it is an accepted 
solvent. I chose to use Brassica oleracea seeds, also known 
as cabbage seeds, which have incredibly thin seed coats. I 
soaked three seeds each for five different time periods and then 
planted them in clearly labeled cups. Each cup received the 
same treatment, and the results were recorded based on the 
first sprouts. My hypothesis was that cabbage seeds exposed 
to acid would sprout faster than those planted without any 
scarification. Interestingly, the hypothesis was wrong, but not 
in an expected way. As it turned out, the acid was simply too 
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strong. None of the seeds were able to sprout, and the most 
likely reason was that the acid damaged the embryos beyond 
repair. The results indicated that it is best to wait for germina-
tion to occur on its own instead of trying to rush growth.

6611
Additive Manufacturing and Cellular Reconstruction 
in the Medical Field
Alyssa Pham and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science project covered the main applications of 3D 
printing that are currently used in the medical field. I pri-
marily focused on the application that involves the growth 
of live tissue in vitro and ex vivo – in other words, cellular 
reconstruction. Since a 3D printer is difficult to acquire, I 
interviewed two individuals who specialize in biomedical engi-
neering and microbiology in order to collect enough data on 
my topic. I also used an article on the technological advances 
in the medical field to get answers to a set of questions. 
Biomedical engineering is a field that applies biology, medicine, 
and engineering principles to new technologies that contribute 
to health care. There are many different factors in biomedical 
engineering that can revolutionize health care – specifically, 
3D printing and the reconstruction of cells. This particular 
field is still very experimental and can consist of many different 
sciences. A new type of technology has been developed to com-
bine different micro tissues together to find a certain reaction 
bond within cells in a process called biofabrication. The use 
of bioink and 3D printing can lead to limitless creations that, 
when further developed, can make medical history. Additive 
manufacturing, such as 3D printing, has evidently changed 
the medical industry by presenting new techniques to apply 
to many surgical cases. The use of 3D printing in the medical 
field can be narrowed down to four main categories: bioprint-
ing tissue and organs; printing custom surgical instruments; 
specific models that only refer to the patient; and customized 
prosthetics. As noted, this is still a new technology that has not 
been studied in many fields yet. New methods are still being 
created and hopefully, in the future, the process of additive 
manufacturing and cellular reconstruction can be developed 
far enough to make medical breakthroughs.
            

6612
Does Environmentally Friendly Equal Effective? 
Amanda Krausz and G. Zem (teacher)    
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311 

If environmentally friendly cleaning products have similar 
numbers as chemical products on the pH scale, shouldn’t they 
be equally effective? During my project, I tested environmen-
tally friendly cleaning products and their counterpart chemical 
products to measure their effectiveness. I had three different 
pairs, and compared Windex® to vinegar and water, Comet® 

to baking soda, and Formula 409® AP cleaner to lemon juice. 
I tested these pairs on different materials, including baking 
sheets and mirrors, to find out which cleaned better. When I 
tested Windex compared to vinegar and water on the mirrors, 
I put toothpaste on the mirrors and tried scrubbing it off with 
both products. I concluded that the Windex worked slightly 
better. In addition, when I tested Comet compared to baking 
soda while trying to get spaghetti sauce off of baking sheets, I 
found out that the baking soda worked slightly better. Finally, 
when I compared the Formula 409 AP cleaner to lemon juice, I 
put grease on baking sheets and found out that the lemon juice 
got rid of more grease. Through my tests, I concluded that the 
environmentally friendly cleaning products worked just as well, 
if not better, than the products with chemicals. I found out that 
it is relative to their place on the pH scale to how they perform 
when cleaning specific surfaces. Products with a higher pH 
work better when you are trying to get rid of fattier spills. The 
lower the pH number, the better the product works when you 
are getting rid of more difficult stains.

6613
Water, Water, Everywhere! But What Is the pH?
Krishna Mohan and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment was about how different sources of water 
have different pH levels, and how different materials that 
water is placed in affect its pH levels. I used different sources 
of water to test their pH levels in one experiment set, and in 
the other set I put water in different cups to test the pH. This 
is important, since water is essential, and drinking healthier 
water definitely will improve your health. My hypothesis was 
that Sparkletts® filtered water would be the best water source, 
while the copper containers would be the best storage material. 
The first thing I did was to research pH to get more informa-
tion. For Experiment Set 1, I got four water sources: Sparkletts 
filtered water, PUR® filtered water, school fountain water, and 
home kitchen tap water. I put ¾ of a cup of each type of water 
in cups, measured the pH of each, and left the cups for 8 hours 
at room temperature. I then recorded the pH levels after the 8 
hours, and repeated the procedure four times. For Experiment 
Set 2, I got five water containers: copper, steel, plastic, porce-
lain, and glass. I filled each cup with ¾ of a cup of water and 
performed the same steps as in Experiment Set 1. At the end 
of my experiments, my hypothesis turned out to be partially 
true. In Experiment Set 1, the Sparkletts filtered water had 
the best pH, while in Experiment Set 2, water in the copper 
container was the best in three of the four trials. The water in 
the steel container was the best in the last trial. In conclusion, 
the Sparkletts and copper were the healthiest water source and 
container, respectively. This experiment showed what types 
of water are the best. This is useful to know so you can drink 
healthy water. Small pH changes can make a big difference  
in water.
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6614
Which Water pH Increases the Growth of a  
Serrano Pepper Plant the Most? 
Lakshya Alagan and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project served to determine which pH level of water most 
effectively contributes to a plant’s growth. I chose to test this 
with seven serrano pepper plants, all of which were measured 
first to get their original heights. Each plant was watered every 
two days with different water brands. The brands used were 
evian®, which had a pH of 6.4; LIFEWTR®, with a pH of 7.3; 
VOSS®, with a pH of 6; Essentia®, with a pH of 9.5; vitamin-
water®, with a pH of 3.4; hint®, with a pH of 4; and water from 
a hose, with the neutral pH level of 7. Each water brand was 
tested with pH drops, as well as pH testing strips, to ensure 
complete accuracy. Every week, each plant was re-measured 
and its growth was recorded. As previous research has shown, 
pepper plants prefer more acidic pH levels, which are pH levels 
below 7, but knowing a more exact level that benefits them 
could maximize their growth. After Week 3, the plants were 
measured for the final time. From the data collected, the ser-
rano pepper plant that was being watered with VOSS, which 
had a pH of 6, grew the most, with 6 centimeters of growth. 
This showed that the serrano pepper plant preferred slightly 
acidic water, rather than highly acidic water like vitaminwater, 
(which only resulted in 0.7 centimeters of growth), or more 
alkaline water (which resulted in less than 4 centimeters of 
growth). In conclusion, based on the data collected, a water pH 
level of 6 will contribute the most to the growth of a serrano 
pepper plant.

6615
Studying Mixed With Some Music
Candace Wu and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In this experiment, I asked sixth-, seventh-, and eighth-graders 
at my school what kind of music they listen to while studying. 
I then gathered some of their test scores and put their grading 
scores in a range to see whose grades were better. This was 
done so I could find out if the type of music that students listen 
to while studying can affect their grades. I found out that the 
students who either listen to classical music or don’t listen to 
music at all usually receive better scores. Students who listen 
to other genres of music tend to get lower grades than others. 
However, this may not be true for all students, because some of 
the students I asked receive good grades even though they listen 
to a different genre of music. Also, some of the students I asked 
who listen to classical or no music do not receive good grades. 
Based on my project, I concluded that listening to music while 
studying does affect your grades depending on what kind of 
music you listen to.

6616
Mystery Prints Science Project 
Kaylee Jenkins and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of my science fair project was to find out what 
materials hold fingerprints the best in order to identify and 
track criminals in a more efficient and timely manner. My 
hypothesis was that the smoothest materials would hold the 
best prints. In my experiment, I took seven different materials 
and placed the same fingerprint on each of them. I then dusted 
and lifted the prints. Once all of them were lifted, I studied 
and identified which materials had a more complete print and 
which ones did not. When I finished conducting the experiment, 
the smoothest materials held the best prints, while the rougher 
materials did not. This experiment proved that the smoother 
the surface of a material is, the better the fingerprint quality 
will be. This experiment was worth doing because now the 
police can focus on certain types of materials that will yield 
more promising results when dusting for fingerprints at  
crime scenes.

 
6617 
The Effects of Magnets on Plant Growth
Ethan Tran and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment showed how magnets affect the growth 
of plants. I wanted to know if there is a quicker and more effi-
cient way of growing a plant. For this project, I had two experi-
mental samples and a control sample, so three plants in total. 
I placed a magnet on the bottom of Pot A and then covered it 
with soil. For Pot B, I filled the pot with soil and then placed the 
magnet on top facing down. Because the last pot, Pot C, was 
my control, I left it with no magnet and filled it with soil. I then 
planted three radish seeds in each pot and placed all three pots 
under a grow light. Every day, for two weeks, I watered each 
plant with 100 mL of water and measured the heights of the 
plants. At the end of the two weeks, I got my results. Pot B had 
the tallest plants, ranging from 5 cm to 8.75 cm. Pot A had the 
quickest germination, sprouting on Day 3. Pot C was quite aver-
age and its plants were not as tall as the others. In conclusion, 
magnets do have an effect on plant growth. A magnet beneath 
the seeds will help speed up the germination of the plants, but 
a magnet on top of the seeds will help the plants grow taller. 
This experiment could be very helpful to planters or just about 
anyone who wants to grow their plants a bit more quickly.



22

ABSTRACTS

California State University, Northridge

6618
Effects of Liquids on the Air Resistance of Paper 
Thanh Khuu and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My project’s purpose was to see how liquids affect the air 
resistance of paper. This experiment was designed to show if 
liquids make paper fall more slowly, if at all, or if one liquid 
makes paper fall faster than a different liquid. For my liquids, 
I used water, Cola-Cola®, milk, and juice. I used one sheet of 
paper as the control sheet. To do the experiment, I soaked 
the sheets of paper in each liquid. Once they were soaked, I 
dropped each sheet of paper from a two-story height and timed 
the fall from when I let go of the paper to when it lay flat on the 
ground. Once I got my data for all of the sheets of paper, I put 
the information in a table to compare the results. It turned out 
that Cola-Cola made the paper fall really fast, while water had 
the least effect. One reason the Cola-Cola affected the paper 
the most was probably the amount of sugar in the drink. The 
sugar affected the air resistance through other means, such as 
weight. The paper with Cola-Cola took about 3.2 seconds to 
fall, while the paper with water took about 4.3 seconds to fall. 
This experiment showed how some objects with considerable 
air resistance can easily be changed with any liquid found  
on Earth.

6619 
Does Sound Affect Plant Growth? 
James Petring and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of my project was to see whether or not sound 
affects how plants grow, and which sounds (if any) help their 
growth. The plants were bought together at the same store and 
placed in pots with the same amount of soil. I also kept the 
amount of water and sunlight each flower received the same. 
The variable I added was taking each plant individually to a 
separate room and playing the assigned stimulus for 30 min-
utes at the same volume. The different stimuli I used were rock 
music, classical music, nature sounds, reading, and control 
(no stimulus). The experiment was performed for two weeks. 
The plant that did the best was the one that was read to, but 
the margin was relatively small. The tallest growth plants were 
rock music, nature sounds, and reading at 2.75 inches, 3 inches, 
and 3.25 inches tall, respectively. The second-shortest growth 
plant was the control plant at 2 inches, and the shortest growth 
plant was the classical music plant at 1.5 inches. The conclu-
sion I came to was that reading is the most effective of any 
sound to provide to a plant. The plant that was read to ended 
up taller than all of the other plants in the experiment.

6620
Parachutes: Does Size Matter? 
Jasmin Rivas and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My science project was done to test different-sized parachutes 
to see how changes in their sizes affect flight and landing. This 
experiment showed that the size of the parachute does matter. 
It can slow down an object’s fall. The bigger the parachute, the 
longer an object takes to fall. I used a total of three parachutes 
and each had different results that led to my conclusions. 
Parachute #1, which was 12 x 12, consistently had the fastest 
falling time. Parachute #2, 18 x 18, and parachute #3, 24 x 24, 
had slower landing times than the first parachute. Therefore,  
as the parachute got bigger, the falling time got slower.

6621
The Colors of Memory 
Natalie Gallo and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This experiment showed the effects color has on memoriza-
tion abilities. Knowing the results of this experiment may help 
people improve the effectiveness of their studying and memory. 
The flash card colors used in this experiment included blue, 
green, pink, and white. Each flash card had a random sequence 
of eight digits on it, and all of the test subjects had 5 seconds to 
memorize the sequences to the best of their ability. The ratio 
of memorization for each color was close: white had 112 of 160 
integers memorized (70%), pink had 137 of 160 integers memo-
rized (85%), blue had 119 of 160 integers memorized (74%), and 
green had 97 of 160 integers memorized (60%). Overall, the 
pink sequences had the greatest number of integers memorized 
in the time given.

6622
Which Substance, When Dissolved in Water, 
Will Conduct an Electrical Current? 
Elizabeth Zuniga and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment showed which substance, when dis-
solved in various liquids, conducts an electrical current. To 
determine this, I gathered distilled water, mineral water, tap 
water, carbonated soda, and household vinegar to put into plas-
tic cups. Next I prepared a sugar and salt solution by mixing 
equal parts of salt and sugar in distilled water. Then I filled 
each plastic cup with each of the liquids I was going to test. I 
taped one nail on each (opposite) side of the cups, and clamped 
alligator clips to each of the nails. I then used a multimeter to 
measure the conductivity of each liquid by connecting wires to 
the alligator clips. I recorded the conductivity measurements 
in a table and created a bar graph with the results. My hypoth-
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esis was correct, since the table salt solution had the most 
electrical conductivity. I learned that tap water, vinegar, and 
distilled water are weak electrolytes, meaning they don’t have 
a lot of ions in the solution and don’t conduct electricity well. I 
also learned that club soda, sparkling water, and a sugar-water 
solution are non-electrolytes, meaning they have very few or 
no ions. Finally, I learned that the higher the conductivity, the 
higher the electrical current.

6623
What Type of Pill Is Most Effective for Pain Relief? 
Shreya Narayanan and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311

My project explored what types of pills dissolve the quickest 
and, therefore, are the most effective for pain relief. To do this 
experiment, I dissolved three types of pills: an enteric-coated 
pill, a modified-release pill, and a gel pill. I put these pills in 
water, which has the closest pH level (neutral) to the pH of a 
person’s liver. I waited to see how long it would take these pills 
to dissolve. My results were that, on average, the gel capsule 
was the quickest to dissolve, taking only 12 minutes. The 
enteric-coated pill was the second quickest and dissolved in 14 
minutes. The modified-release pill was the slowest to dissolve, 
taking upward of 20 hours.

6624
The Effect of Household Substances 
on a Plant’s Health  
Tiarra Joseph and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

For my project, I tested various household substances to see 
which one promotes the best growth for a plant. The substances 
I tested included milk, sugar water, tea, soda, and regular 
water. I planted three fenugreek seeds in five different clear 
plastic cups and grew them all under the same conditions. 
All of the variables, such as how much sunlight they received, 
their location, and the amount of water they received, were 
kept the same. After a week of them all growing normally, I 
began to add the same amount of each household product to 
the plants. I watered each cup with its own household product, 
but continued to put only water into one cup, as it was my 
control. I recorded the heights of all of the plants and found 
the average height of the plants in each cup. After 17 days of 
recording data, I determined my results. I recorded my data in 
a table and graph to see how the heights changed every other 
day. My hypothesis was true, as the plants that were watered 
with organic material were the plants that grew the tallest. The 
plants that grew the tallest were the ones watered with sugar 
water, and they had an average height of 7.1 cm at the end of 
the project. The second-tallest plants were the control, then the 
milk, then tea, and finally soda. The data showed that the plants 
watered with inorganic substances did not grow well compared 

to the plants watered with organic substances. This is because 
the plants that were given organic matter were being fed 
beneficial nutrients, while the others were being given  
harmful chemicals. 

6625
Au Revoir Water
Hayden Song and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of my experiment was to answer the ques-
tion, “Are evaporation rates affected when water is placed in 
different-sized containers?” My hypothesis was that if evapo-
ration rates are based on the amount of water exposed, then 
water should evaporate quicker in a container with a large 
surface area. Surface area is not the only factor that affects 
evaporation, but one of many. Air movement, temperature, and 
humidity also are factors in the evaporation rates of liquids. 
In my experiment, I used multiple samples, each with a dif-
ferent surface area. The independent variable was the surface 
area of the samples, and the humidity, air movement, liquid, 
and temperature were the controlled variables. I left all of the 
containers outside for 24 hours. This way, they all had the same 
conditions, so I was able to isolate the effect of surface area on 
the evaporation rates. After my experiment, I found that my 
hypothesis was correct. My hypothesis was that the greater 
the surface area of the water, the quicker it will evaporate. This 
means that if more water is exposed at once, it will evaporate 
quicker. Surface area is the reason that the ground dries up 
quickly after it rains, but your swimming pool doesn’t dry up 
after a few hours. Evaporation plays a very important role in the 
water cycle. For example, it helps purify ocean water. However, 
I think that if I were to conduct this experiment again, I would 
use only plastic containers, because the difference in the con-
tainer material could cause a slight change in the experiment. 
I also would leave the samples outside for a longer amount of 
time. This way, the changes and differences in the evaporation 
rates would be larger, and it would help create more evidence to 
support my hypothesis.

6626
Do the Weight, Density, Circumference, and Size  
of a Ball Determine If It Will Sink or Float, and If It 
Does Sink, Do These Factors Determine How Fast  
It Will Sink? 
Theodore Schneiderman and G. Zem (teacher)
Ernest Lawrence Gifted/ Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311
 
My science project explained how the differences between 
different types of balls affect if they sink or float in water. The 
balls that I tested were a baseball, a golf ball, a tennis ball, a 
stress ball, a 1-pound ball, a lacrosse ball, and lastly a WIFFLE® 
ball. Before doing the experiment, I measured the weight and 
circumference of each ball so I could see if that would affect 
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my results. To test if each ball would float or sink, and at 
what speed they would sink (if they did), I (with my mom’s 
assistance) dropped each ball off of our diving board and into 
our 10-foot-deep pool. We dropped each ball five times, and 
recorded how long each ball took to sink (if it did sink) from 
my hand to the bottom of the pool. My hypothesis was that all 
of the balls would sink, except for the tennis and lacrosse balls, 
as they were the lightest and seemed to be hollow. After testing 
all of the balls and collecting all of my data, I realized that my 
hypothesis was not correct. Although the tennis ball did float, 
the lacrosse ball sunk. The three balls that floated were the 
tennis ball, the baseball, and the WIFFLE ball. The four that 
sunk were the lacrosse ball, the golf ball, the 1-pound ball, and 
the stress ball. It turned out that the size, shape, and weight of 
a ball do not determine if it will sink or not. 

6627
Drinking Coffee: Caffeine’s Effects on the Body
Zoe Desser and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment was about caffeine’s effects on the body. I 
wanted to see how caffeine affects one’s heart rate, speed and 
agility, and metal ability and speed. I tested two adults and one 
child to see the difference in results among people of differ-
ent ages. In the beginning, I thought that caffeine, for both 
the adults and the child, would make the beats per minute 
(BPM) of their hearts higher, and would improve their speed 
and agility and their mental ability and speed. To check my 
theory, I set up two tests. The procedure took two days. On 
the first day, the participants drank decaf coffee and took the 
tests, while on the second day, they drank caffeinated coffee 
and went through the same tests. The point of doing this on 
two separate days was to compare how the caffeine changed 
the participants’ performance. First I had an obstacle course. I 
had the participants, after drinking the decaf coffee, jump on 
play mats, jump rope, and balance across a balance beam. This 
course tested their speed, agility, and physical abilities overall. 
On Day 2, the participants went through the same course after 
drinking caffeinated coffee. My second test was a mental test. I 
created a simple 10-question math quiz for the participants to 
take. On the second day, I provided a quiz that was just as easy, 
but with different questions. This quiz tested their ability to 
do simple math problems while being timed, and to see if the 
caffeine affected their speed or ability to answer the questions 
correctly. I also wanted to see if the caffeine affected their 
heart rates. I measured each person’s heart rate 10 minutes, 30 
minutes, and 1 hour after drinking both the decaf and caf-
feinated coffee. In addition, I measured their heart rates after 
they completed the obstacle course. I found out a lot from this 
experiment. First, I was pretty far off with my hypothesis based 
on my results. I predicted in the beginning that each person’s 
heart rate would increase greatly. This was only partly true. For 
the child, her heart rate was much higher every time I mea-
sured it. But for both of the adults, their heart rates were only 
somewhat higher, and only 10 minutes and 30 minutes after 

drinking the caffeine. For the most part, the participants fin-
ished the tests faster with caffeine, but some did not. Overall, 
my hypothesis was not completely correct. In conclusion, the 
effects of caffeine on mental and physical abilities are different 
for each person, and the results of my experiment showed that.

6628
How Is Yogurt Affected By Its Starter?
Anna Vayser and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project showed how yogurt is affected by its starter 
in terms of its consistency, taste, smell, and firmness. If the 
end result turned out well, you could use that yogurt starter 
to make a lot of yogurt, saving you money. For my experiment, 
I used Silk® vanilla soy dairy-free yogurt alternative, FAGE® 
Greek-strained yogurt, Green ValleyTM Creamery lactose-free 
organic strawberry low-fat yogurt, and Yoplait® light very 
vanilla naturally and artificially flavored yogurt, all containing 
live or active cultures. I put 1 teaspoon of each yogurt starter 
into jars and then added whole milk to each of them. Then 
I placed the jars into an instant pot, and set it to the yogurt 
function for 8 hours. Next I placed the jars in the refrigera-
tor for another 8 hours. I proceeded to analyze each yogurt 
by smelling it, tasting it, checking for the amount of whey, 
and looking at the overall consistency. After conducting this 
experiment, I concluded that the more live and active cultures 
and fewer artificial flavors a yogurt starter contains, the better 
the outcome. Based on the data collected, the FAGE yogurt 
starter produced the best yogurt. This yogurt had the best 
taste, smell, consistency, and the least amount of whey.

6629
Does Text Format Affect Retention of Information?
Natalie M. Yoo and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment tested whether or not the formatting 
of informative text affects how well the reader can retain the 
information given. This experiment’s results can determine 
which font format, size, and color will help increase the 
efficiency of memorization and studying. I conducted this 
experiment by giving my test subjects the same text in differ-
ent formats, with variables in color and font. I then gave every 
subject the same test on the informative text. The participants 
ended up doing the best on the test with the colored text, indi-
cating that it would be the best choice for increased retention 
of information.
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6630
(pH)un With Water 
Benjamin Thompson and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment tested the percentage of hydrogen in 
numerous commercially available water bottles to determine 
which one is the healthiest. Knowing this data can help others 
choose which brands of water they should be drinking. I col-
lected many different types of water and filled several tubes 
with them. Then I added drops of pH test solution to the tubes 
and let them sit. I came back to see the colors the different 
water samples changed to and determined their pH on a scale. 
After I completed the experiment, I learned that the Aquafina® 
sample was the least alkaline, and the GenerosityTM and 
HimalayanTM samples were the most alkaline. Therefore, out 
of the water samples I used, the Generosity and Himalayan are 
the healthiest commercially available brands of water.

6631
The 5-Second Rule, or Is It Safe to Eat Food  
From the Floor? 
Nikita Motchenko and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The 5-second rule states that foods are safe to eat when they 
are dropped on the floor for 5 seconds or less. The purpose of 
this experiment was to dispute the 5-second rule. In the exper-
iment, a dry kitchen wood-laminate floor surface was used, 
along with three separate food items: bologna, a chocolate chip 
cookie, and a gummy bear. All of the test items were purchased 
in individual vacuum-sealed packages. Initial control samples 
were obtained from the floor and the food items’ surfaces. 
Next, each food item was dropped for 5- and 10-second time 
periods, and the sterile technique was utilized. Each item was 
swabbed with a sterile cotton swab, and potential bacteria from 
each item were transferred to a sterile Petri dish and grown for 
five days. The same exact experimental procedure was repeated 
two more times to increase the validity of the testing results. 
Over the course of five days, each Petri dish was examined. 
Bacteria had grown in every dish except for the ones used for 
the control samples. The bologna sample had the most bacte-
rial growth in five days. The gummy bear sample grew small 
amounts of bacteria; however, they grew significantly larger 
colonies than the chocolate chip cookie sample. The cookie 
sample had the least amount of bacteria transfer. The experi-
ment results showed that food dropped on the floor attached 
and transferred bacteria. Therefore, it’s not safe and should not 
be eaten, no matter how long it has been lying there. Thus the 
conclusion is that the 5-second rule is a myth. 

6632
This Cup Is on Fire!
Sabrina Yu and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My science experiment helped demonstrate which type of cup 
is most effective when holding hot drinks. To perform this 
experiment, I used water as my liquid. I took one glass cup, 
one plastic cup, one paper cup, and one foam cup, all about the 
same size. One at a time, I heated up one cup of water (using a 
glass measuring cup) in a microwave for 2 minutes and poured 
it into one of the cups I was testing. I used a thermometer and 
recorded what temperature the water was at every 5 minutes 
(using a timer) for 40 minutes. I then repeated the same pro-
cess for each of the four cups. Once I recorded all of the data, 
to my surprise I realized that the foam cup had kept the water 
the warmest. I did not predict that the foam cup would be the 
answer, considering that they are very cheap items. I learned 
that Styrofoam is a good insulator because the plastic foam 
contains billions of trapped air bubbles. These slow down heat 
conduction because their molecules are very far apart, making 
it difficult for other molecules to collide with them. When 
molecules do collide, they either give or take away energy. But 
because this doesn’t occur often with foam cups, they keep 
water warm the longest.

6633
How Is Heart Rate Influenced By Emotions Like Fear?
Abbey Santor and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

I chose to determine how emotions influence heart rate, 
because I wanted to know more about the relationship between 
a person’s emotions and body. It is important to understand 
what really happens to your body when you are in a state of 
emotion such as fear. Fear is an automatic adrenaline rush to 
prepare you for “fight-or-flight.” Your whole body responds to 
fear, especially your heart. When you are scared, you experi-
ence the “fight-or-flight” response, which speeds up your heart 
rate in case your body needs more blood during a dangerous 
situation. Nerve groups like a sympathetic system are within 
the brain stem and medulla region, and use adrenaline-like 
chemicals to accelerate a heart’s rhythm. I asked people to 
watch videos that would make them scared and I measured 
their heart rates. I looked at the relation between their pulses 
and how scared they were. This rate can vary as the body’s 
need for oxygen changes, such as during exercise or sleep. I 
found that if the person was nervous even before the video, 
their heart rate already was at a high number, making their 
pulse even faster while watching the video. I also found that 
it was hard for them to rest and go back to a steady pulse rate 
after the video. This showed that fear can have a long-lasting 
effect, although for others it was easy and it took a minute or 
two for them to calm down. Emotions have a big influence 
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on your body, especially your heart. But what they really do 
depends on the person and how they take it. They can have a 
small impact or a lasting one. So it depends on the person and 
how their emotions influence their body.

6634
What Factors Affect the Height of a  
Bounced Ball and How?
Sodbayar Ganbat and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91331

This science experiment showed how the bounce of a dropped 
ball is affected by different factors. This project can better 
prepare you for how high a ball might bounce back up in 
different circumstances. There were two main factors that 
I tested. First, I tested the height from which I dropped the 
balls. Second, I tested the surface the balls bounced onto. I 
performed my test in my garage, which has a flat hard surface. 
I had to measure and label the wall to make sure my results 
were right. I started out at 1.5 feet and kept moving up by 6 
inches until I got to 6 feet. I dropped the balls three times and 
averaged out the results. I used a series of balls, including a 
volleyball, basketball, football, ping-pong ball, baseball, and 
soccer ball. The football was hard to measure because it kept 
bouncing irregularly and all over the place. For the second part 
of the experiment, in which I tested how the surface affected 
the bounce of a dropped ball, I used a tennis ball because it was 
easier to make sure the results were correct. I dropped the ball 
onto concrete, carpet, and plywood. I kept the height I dropped 
the ball from at 6 feet. My hypothesis for which surface the 
ball would bounce the highest on was concrete. My hypothesis 
was partially correct. It turned out that the ball bounced the 
highest on concrete and plywood, both with an average of 
37 inches. There were many other variables that could have 
affected the height of the bounced balls, but I mainly focused 
on those two factors. 

6635
Exploring the Mpemba Effect
Adarsh Mattappally and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In this experiment, I explored and tested the Mpemba effect, 
seeing if hot water can freeze faster than cold water. I hypoth-
esized that the cold water would freeze faster than the hot 
since it was already in the process of freezing. To conduct this 
experiment, I took two cups, filling one halfway with hot water 
and one halfway with cold water. I then put these cups into 
the freezer at the same time, checked them every 10 minutes, 
and recorded what I saw. I did these steps twice to get a more 
accurate result. Only after 40 minutes in the freezer did the 
hot water start to freeze, whereas the cold water took only 10 
minutes. Both times, the cold water froze faster than the hot 

water. From this experiment, I learned that the Mpemba effect 
doesn’t occur every time. I also learned that specific conditions 
and temperatures are needed in order for the effect to work in 
the first place. In conclusion, testing the Mpemba effect won’t 
work out unless you have all of the factors and conditions 
needed for it.

6636
The Science Behind the Making of Bread
Jiselle Magcalas and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment was based on what the science is behind 
bread. I picked yeast because I always wondered about the 
importance of having to use this fungus in baking recipes. To 
do the experiment, I set up glass containers in a straight line 
and added labels to each of them. Two glasses were filled with 
warm water and the other two with regular temperature water. 
Then, working quickly with the other ingredients, I added 
½ teaspoon of yeast to each of the glasses. With the yeast in 
the glasses, I quickly added ¼ teaspoon of salt or sugar to the 
glasses with those labels. I wanted to figure out what ingredient 
combinations worked the best with yeast and how each ingre-
dient reacted. Once the plastic wrap was placed, I started a 
stopwatch to measure when reactions occurred and what other 
things happened in the glasses. I observed the yeast and the 
reactions for about 15 minutes and then disposed of the liquid 
mixtures. The two containers with regular room temperature 
water and sugar or salt had few reactions. At first, I thought the 
one with sugar would at least have some sort of small reaction, 
but it didn’t until later at 20 minutes. The yeast with the warm 
water, sugar, and salt had the best reactions. The sugar had  
a faster reaction than the salt because it is not necessarily  
food for yeast. After all of this was done, it was clear what  
the best mixture for bread is and what happens when the 
ingredients react.

6637
Humans’ Reactions to Gaming
Paul Kim and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project explained humans’ reactions to gaming. For exam-
ple, I tested the difference in reactions of a teenage boy com-
pared to a mother. The teenage boy had a faster reaction time, 
because kids have faster brain connections than older people, 
while the mom had a slower reaction time, because her brain 
connections are slower than those of kids. But I also tested out 
the reactions if the adult played games for 10 minutes and the 
kid didn’t. Would that make a difference? Surprisingly, it did 
make a difference. The mom got used to it faster than the kid, 
so her brain functioned with the game. She remembered what 
she was doing and her body was used to it. On the other hand, 
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the kid’s reaction was just above the mom’s reaction time. It 
is scientifically proven that older people have slower reaction 
times than young kids. However, when they get warmed up, 
they might have an advantage. But here’s the thing: I tested my 
reaction time against my brother’s. He is 2 years older than me 
(I am 14 right now), so it would make sense that my reaction 
time would be faster than his. But I guess my hypothesis was 
wrong. My brother had a faster reaction time than me and I 
was a little above it. This wouldn’t affect a 16-year-old think-
ing his reaction time is slow, because his brain functions the 
same way as mine does. Adults can improve their reaction 
times even though they are older and their bodies are inca-
pable of doing something. Because adults’ brains are slower, 
it takes more time for them to move their bodies faster. But if 
they get used to the game or whatever they are playing, they 
will improve since their brains will know what they are doing. 
That’s why pro gamers always warm up before playing, because 
they don’t have the fast movements like kids do naturally. They 
need to get used to it first. They always play a warm-up game to 
help them before they get started on their real one. So my sci-
ence project was based on younger and older people’s reactions 
to gaming. Scientifically, younger people have faster reactions 
than older people.

6638
Decision-Making and Overthinking 
Vincent Chung and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment, conducted to prove how overthinking affects 
the decision-making process, involved testing people to see 
what chocolate bar they wanted, even though it was the same 
candy. The subjects were given false information about both 
bars, making one preferred by the general public and the other 
one more appealing to them. I personally knew the people 
in the experiment, and found the correlation between their 
choices and the side they picked. This experiment brought 
in some interesting results. Some of the test subjects even 
questioned the information I gave them, thinking I was lying. 
They didn’t trust the preferred chocolate, thinking that the 
“generally preferred” bar was not good at all. However, some 
of the participants trusted the reviews of the general public 
and picked that bar. The participants’ ages were even taken 
into account. The majority of the test subjects were 13 or 14, 
and it was shown that they just wanted the candy, but didn’t 
care which one. This was seen with Group A, when they had 
no information about each bar and just picked randomly. 
However, when given some information about the bars, as in 
Group B, the participants thought about their choices a little 
bit more, debating whether or not to trust me. Most partici-
pants made their choices solely on appearance, noticing the 
bumps on the candy or the caramel oozing out of the sides. 
When I tested adults, they seemed much more interested and 
wanted the best candy for them. They took appearance into 
consideration, and always noticed the cracks in the chocolate. 
They seemed to think harder than the subjects who were 

13-14, showing that adults have more practice making more 
effective decisions, since they have been doing this for a longer 
amount of time. Both groups seemed to weigh the pros and 
cons of each bar, trying to get the best chocolate. None of them 
thought that both bars were the same, because they let their 
thoughts and the information given to them get in the way of 
what was truly in front of them. This proved my hypothesis 
because the participants overthought their decisions, when 
they could have picked either of the chocolates, since both were 
exactly the same.

6639
Hidden Colors
Jasmine Chiueh and G. Zem (teacher)
Ernest Lawrence Gifted/ Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science project experimented with paper chromatography 
to see if there is a set number of colors for the markers tested. 
In order to do this, I gathered brown, red, purple, and blue 
markers. Next I filled a cup with water and set that aside. Then 
I cut up strips of paper and drew a line using the markers 1 
centimeter before the tips. After that, I took a skewer and 
rolled the tip of each strip of paper onto the skewer. This step 
allowed the strips to hang over the cup so the water could 
travel up. Approximately 10 minutes later, I removed the strips 
of paper from the water and recorded my observations. Certain 
colors such as red and blue only had two colors coming out 
from them, while brown and purple had three. From this 
experiment, I learned that not all markers have a set number 
of colors. I now know that not all colored markers release a 
certain number of other colors. Some may have two or three 
and others may have five for six.

6640
What Motivates 13-Year-Old Girls to Complete a 
Task More Accurately (According to the Directions): 
Positive or Negative Reinforcement?  
Nandhini Kothapalli and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311
 
This project determined whether positive reinforcement is 
a better motivator for 13-year-old girls to complete a task 
(according to the directions) than negative reinforcement. 
In this experiment, if the girls in the positive reinforcement 
group completed the task accordingly, they got a positive 
stimulus added. If the girls in the negative reinforcement 
group completed the task accordingly, they got a negative 
stimulus removed. When the experiment was conducted with 
10 13-year-old girls, fewer movements occurred with positive 
reinforcement. The testing showed that positive reinforcement 
motivated the girls more. My hypothesis was proven cor-
rect, because I believed that 13-year-old girls would be more 
motivated to properly complete the task given positive rein-
forcement. I believed that the girls would be more compelled to 
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do the task if they were getting something, rather than having 
something taken away. With negative reinforcement, they 
would not be gaining anything from completing the task, so 
it might not be as effective. The positive reinforcement group 
made 22 unnecessary movements, while the negative reinforce-
ment group made 31 movements. Because 22 is less than 31, 
positive reinforcement was a better motivator. I realized that 
in the beginning of the 4 minutes of the trial (for both groups), 
the participants were very cautious and tried not to move at 
all. However, as time went on (toward the end), they started 
to get restless and move their feet or non-dominant hand. My 
hypothesis was proven correct and I was able to get a deeper 
understanding of human behavior.

6641
How Do Different Liquids Affect Plant Growth? 
Kirthika Alwar and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My project showed how different liquids affect plant growth. 
In my experiment, I used seeds, soil, three plant pots, tap 
water, milk, and club soda. Plant A was watered with water, 
Plant B was watered with club soda, and Plant C was watered 
with milk. I put the same number of seeds in each pot. The 
club soda, water, and milk had the same temperatures. Then 
I placed all three pots under sunlight and watered them each 
with one of the liquids. According to my research, milk has 
anti-fungal properties. Club soda is very beneficial to plants, as 
it contains many nutrients, such as carbon, oxygen, hydrogen, 
phosphorous, potassium, sulfur, and sodium. Based on my 
research, I hypothesized that the plant getting watered with 
club soda would grow the most. My hypothesis was proven to 
be true. After five-six days, I noticed that Plant B grew first. 
As the days went by, Plant A grew, and then Plant C grew. 
The leaves on Plant B were much greener than on the two 
other plants. Green leaves indicate that the leaves are healthy. 
At the end of this experiment, I made a table indicating how 
many leaves each plant grew. Plant B had the most leaves, with 
45. Plant A had 34 leaves, and lastly, Plant C had nine leaves. 
I think Plant B grew the most because club soda has many 
healthy nutrients essential for plant growth. Club soda may be 
good for plants, but too much club soda in plants eventually 
will slow their growth, because too many nutrients aren’t good 
for them.

6642
Orange Juice Versus Sports Drink Challenge 
Shawn Mechery and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This project was conducted to figure out the amount of elec-
trolytes found in certain liquids. First, what are electrolytes? 
Electrolytes are minerals that our body consumes from mostly 
liquids or other substances. The purpose of electrolytes is to 
make sure that we don’t get dehydrated. This especially helps 
when we are exercising. To find the amount of electrolytes in 
the drinks that were selected, I used a digital multimeter. The 
multimeter, which was connected to a 9-volt battery, sent an 
electrical charge through the liquid that sent a reading to the 
multimeter. After a couple of measurements, I got a rounded 
measurement for each liquid that I converted with a couple of 
equations. Later I compared my numbers of electrolytes with 
the information on nutrition labels. From this project I found 
that certain drinks have a lot of electrolytes. Water, a common 
item we use for workouts, might have the lowest amount of 
electrolytes but is good if you are not doing hours upon hours 
of work. Gatorade®, the one item that scored high on the 
amount of electrolytes, should not be used for light work 
because it gives an excess amount of sugar and other things 
your body doesn’t need. I did figure out that orange juice is an 
item that has enough electrolytes for a body workout.

6643
How Much Can Two Post-it® Notepads Hold?
Jesna Thomas and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my experiment, I took two packs of sticky notepads with 50 
pages each. I began to carefully interleave the pages together. 
After I interleaved the pages together, I gently gave a tug to 
make sure the pages were locked in. I then attached a binder 
clip to the bottom of the second sticky notepad. Slowly I added 
weights to the binder clip until the bottom sticky notepad 
slid off the top sticky notepad. I repeated this same process 
with sticky notepads containing 25 pages each and 15 pages 
each. From this experiment I learned that two interleaved 
sticky notepads can indeed hold a large amount of weight. I 
also learned that the pages of the sticky notepads were held 
together by friction. Even with a small number of interleaved 
pages, there can be a large amount of friction. This can make 
the Post-it notepads very hard to pull apart. The friction force 
between two surfaces depends on two factors: the normal 
force, or the force acting perpendicular to the surfaces pushing 
them together, and the coefficient of friction, a constant that 
describes the friction between two materials. The friction force 
is related to the normal force and coefficient of friction (F=μN). 
Therefore, the higher the coefficient of friction, or the higher 
the normal force, the higher the resulting friction force will be. 
The coefficient of friction does not change, because the mate-
rial is still paper, and therefore it must be a high normal force. 
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When you try to pull the sticky notes apart, the interleaved 
pages are squeezed inward, which increases the normal force 
on the pages.

6644
The Effects of Liquid on DNA 
Angelina Kim and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project showed which liquid is the most effective in 
extracting DNA from a fruit. This experiment can help explain 
that DNA can be extracted using a very simple method and 
that not all liquids have the same effect in extracting DNA. 
Without a certain kind of liquid, extracting DNA from a 
strawberry, in this case, would be difficult. Although we know 
that some sort of liquid is needed for this procedure, what kind 
of liquid would allow us to see the DNA clearly? I used four 
different liquids for this experiment: water, rubbing alcohol, 
dish soap, and soda (Sprite®). In order to extract DNA from 
a strawberry, I used some salt and the chosen liquid to help 
break down the cells to expose its DNA. By using the right 
liquid, a cloudy, white substance can be seen as the DNA. After 
testing all four of the liquids separately, I found out that the 
rubbing alcohol was the most effective in extracting DNA from 
a strawberry. The other three liquids failed to show the white 
substance that would prove their effectiveness for the project’s 
purpose. Overall, this project reminded me that DNA defines 
who someone or something is and that it can never change. 

6645
Turning Coal Into Crystals?
Vinisha Lalli and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

People have been saying all over the Internet that you can turn 
coal into crystals using peanut butter, and then as a response, 
other people have been saying that you cannot. Both sides 
are giving reasonable explanations for why you can or can’t 
do this. I wanted to test it for myself to see if you can turn 
coal into crystals. The materials I needed for this experiment 
were peanut butter, nine pieces of coal, ice cubes, two large 
bowls, a tong, water, and plastic wrapping. First I took the coal 
and burned it thoroughly. After that, I covered the coal with 
peanut butter, then covered it with ice inside a bowl, and put 
the bowl in the refrigerator. After 24 hours, I took three pieces 
of coal out, and rubbed them and broke them in a way so I 
could see inside the coal. Forty-eight hours after I put the coal 
in the refrigerator, I took another three pieces of coal and broke 
them open to see they had turned into crystals or not. Finally, 
72 hours after I first put them into the refrigerator, I broke 
the coals open to see if they had turned into crystals or not. I 
observed that the coal did not turn into crystals at all during 
the 72-hour time period. Crystals start to form in the Earth’s 

lower mantle from intense heat and pressure. Gemstones 
and materials like that are found in the mantle, and then 
the carbon atoms get to the Earth’s surface and cool to form 
crystals. You can’t get those kinds of variables (intense heat 
and pressure, for example) on the Earth’s surface. So, it is not 
possible for coal to turn to crystal using this method. 

6646
Can Gaming Affect Education?
Joseph Kim and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

Given that gaming is a popular activity with younger-aged 
individuals, this science experiment showed how gaming 
affects education. I used three different games to compare how 
they affect the mind. The games were Fortnite, Mario KartTM, 
and Minecraft. There was a different time limit on each game 
and the participants were tested on two different subjects: 
English and math. There were different variations on the tests, 
like the number of questions. I tested one eight-grader and 
one sixth-grader. They played a game for a set amount of time 
and then got tested on the subject. They enjoyed this project. 
I found out that only a few games have an effect on the mind, 
like Fortnite, which is a multiplayer shooting game. These 
kinds of games will affect test scores for sure. Games should 
not be played if there is a test the next day, but if you are a 
gaming addict, try not to play multiplayer shooting games. My 
project suggested how gaming should be taken into account 
when there is schoolwork that should be done.

6647
Is Higher Audio Gain Required to Start Vibrating 
Thicker Glass With Sound?
Abbas Maheryar and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

I conducted an experiment to see whether an increase in sound 
volume is required to vibrate thicker glass. The theory behind 
vibrating glass with sound is based on resonance. This is a phe-
nomenon in which a vibrating object acting on another drives 
it to vibrate at a higher amplitude. Different objects require 
slower- or faster-paced oscillations in order to resonate, which 
is called the resonant frequency of an object. Thicker glass has 
a lower resonant frequency than thin glass. I hypothesized that 
I would need to supply a higher audio gain to vibrate thicker 
versus much thinner glass. To test my hypothesis, I used three 
glasses of different thicknesses, but similar in shape. I mea-
sured the resonant frequency of each glass, presented it with 
a sound wave with that frequency, and slowly increased the 
volume. I recorded the volume for each glass when it started to 
vibrate. What I found out was very interesting. First of all, my 
hypothesis was wrong. There was no linear correlation between 
the sound required to vibrate and the thickness of a glass. The 
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results had almost no correlation to what I expected. However, 
the audio gain required to vibrate each glass stayed within a 
close range. This could mean that an object doesn’t necessarily 
require a strong vibrating force acting on it, but more of a 1:1 
match in resonant frequency to trigger the phenomenon.

6648
Wendy’s® Versus McDonald’s 
Sierra York and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My science project explained why fast food burgers mold slowly. 
I chose a plain Wendy’s burger patty (and bun) and a plain 
McDonald’s burger patty (and bun) to compare to each other. 
I also created a homemade burger as a control, with no added 
preservatives. I set all three burgers in one open container. Over 
the course of 30 days, I observed the burgers to see how slowly 
they molded. Then I researched why it takes a longer time for 
fast food burgers to mold, and I found out why they mold more 
slowly than homemade burgers. It is because of the salt content 
and the container. The higher the salt amount, the longer it 
takes mold to grow, and fast food places tend to put a lot of salt 
in their patties. If a burger is left out in the open, it also helps 
to slow the molding process. This is because the burger patty 
dries out and there isn’t a lot of moisture to produce a habit-
able climate for mold spores to grow. I had predicted that the 
McDonald’s burger would mold last because most articles said 
McDonald’s burgers have a higher salt content. The Wendy’s 
burger was the last to mold, but it molded pretty much right 
after the McDonald’s burger did. My homemade burger molded 
first, seeing as I didn’t add any salt to it.

6649
How Does Replacing Water With Milk 
Affect Plant Growth? 
Eumin Kim and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project was based on the question of whether 
replacing water with milk affects the growth of plants. I 
hypothesized that the milk would negatively affect plant 
growth, as it lacks the minerals a plant requires to grow. I 
started the experiment by acquiring two different types of 
plants (chili peppers and daffodils) and labeling them with W, 
M, and WM to identify what they needed to be watered with. 
I watered the plants with about 50 ml when the soil seemed 
dry and measured the plants’ heights after watering them. 
Whenever a plant died, I noted it and then threw it away. W4 
grew the most, while WM2 grew the least. M2 was the first to 
die and M1 followed eight days later, while WM1 and WM2 
died on Day 22. Overall, the water plants had a 0% mortality 
rate, the plants watered with milk had a 50% mortality rate, 
and the plants watered with both had a 50% mortality rate. On 
average, the plants watered with milk grew 183.75%, the plants 

watered with water grew 222.5%, and the plants watered with 
both grew 145%. In short, my hypothesis was correct: Replacing 
water with milk affects plants in a negative manner.

6650
Does Gum Make You Smarter? 
Raina Marangattu and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment was designed to see whether the idea 
that gum helps you concentrate better is true. I tested this by 
first giving 25 participants a multiplication test without gum 
as a control to see how long it took them to complete the test 
and how many answers they got wrong. After a day or so, the 
same participants were given the same test but with the order 
of the questions shuffled, and this time with gum. I graded and 
timed all of the tests to measure the changes with and without 
gum. The participants also were asked to write whether they 
felt a difference between the test without gum and the test with 
gum. All of the tests with gum had faster times. Generally, the 
tests with gum also had higher scores. On three of the tests, 
the participants got worse scores with the gum, which was odd 
because they wrote that they felt more focused for the test with 
gum. Participants also reported that the gum helped them to 
focus on the test rather than on their surroundings. They found 
it harder to think while taking the test without gum, and they 
often found themselves looking around. I found out that gum 
generally helps you to think faster and more efficiently.

6651
How Does the Temperature of Your Surroundings 
Affect Your Sleep? 
Roxanna Razzazian and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In this experiment, I tested how the temperature of your 
surroundings affects your sleep. I decided to test this out by 
changing my thermostat to three different temperatures. For 
one night I used 72˚F, and then 81˚ and 57˚ for the other two. 
My experiment showed me that it was harder to sleep when it 
was warmer. It even took me a few hours to fall asleep. At 57˚ 
it was slightly too cold, which kept me up for some time, but I 
only woke up once. The best temperature for sleep was 72 .̊ It 
was the perfect temperature for a restful night. Some studies 
show that it is best to sleep with a temperature around 65˚ to 
72 .̊ Other temperatures can cause a great lack of sleep, making 
you tired through the day.
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6652
Mixing Liquids 
Layla Barnett and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment showed how the densities of different 
liquids affect how they mix with each other. This is useful to 
know because it explains why some liquids won’t mix together 
and others will. I put a cup of water on a scale to find the mass, 
and then poured the water into a graduated cylinder to find the 
volume. Then I divided the mass of the water by the volume 
of the water to find the density. I repeated this process with 
vinegar, olive oil, and milk. Next I mixed water and milk, water 
and olive oil, and water and vinegar. I found that oil and water 
didn’t mix, water and vinegar didn’t mix, and water and milk 
mixed slightly. I had to look into why. Only liquids of the same 
densities or similar densities will mix. All of the liquids that 
I mixed water with have a higher density than that of water, 
which is why they wouldn’t mix. Water and milk have very 
close densities, with water having a density of 1 and milk of 
1.029. That was part of the reason why these liquids seemed 
to mix more than the others. My hypothesis was correct, and 
the liquid that was less dense than the liquid it was mixed with 
floated to the top. Liquids that are less dense always float above 
the more dense liquid.

6653
How Do Teenage Girls React to Group Norms?
Juliette Altman and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment tested conformity, a psychological 
principle that occurs when a person is faced with group/societal 
norms, in 13- and 14-year-old girls. The data from such experi-
ments can predict cultural evolution as well as human behav-
ior, and explain why humans react certain ways in societal 
scenarios. To test this principle, I constructed an experiment 
where some of the subjects’ peers (who were “in on” the experi-
ment, and also known as confederates) were asked to repeat 
a simple behavior, such as walking around a table and sitting 
down when a loud sound was made. The subjects were asked 
to perform a slightly different task, which involved just stand-
ing when the noise occurred. I had one subject complete this 
task with a group of four confederates. I found that 90% of the 
subjects conformed (meaning they followed the group instead 
of their own instructions) at least once; 45% of the subjects 
conformed every single time; 35% conformed after the first 
time; and 10% did not conform at all. I set up a control group to 
ensure that the subjects were not just faulty at following direc-
tions, and found that without the factor of a group, the subjects 
had a 100% success rate. After comparing my data with Asch’s 
conformity experiments, I concluded that teenage girls have 
an even higher rate of conforming to a group than the college 
students tested by Asch. This is probably due to normative con-
formity as well as an added factor of increased peer pressure.

6654
How Does Body Temperature Affect Blood Pressure 
and Heart Rate? 
Olivia Grech and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In this experiment, I tested how people’s heart rates and blood 
pressure levels reacted to different body temperatures. I used 
three test subjects, and recorded the body temperature, heart 
rate, and blood pressure of each using a thermometer and blood 
pressure monitor. I first did this when they had a normal tem-
perature and were doing ordinary things that would not cause 
their heart rate or blood pressure levels to change. Next, I had 
the test subjects go into a very cold pool so that their body tem-
peratures would drop. Once their body temperatures reached 
a low enough level (but at a point where it was still safe), I 
recorded their temperatures, blood pressures, and heart rates. 
After waiting a while, so that their body temperatures could 
rise back to normal levels, the test subjects went into a hot tub 
so that their body temperatures could rise above usual levels. I 
then again recorded their temperatures, blood pressures, and 
heart rates. Once I did all of this, I organized the results into 
charts so that I could analyze and compare the data. From this 
data, I was able to conclude that when the body temperature 
drops, the heart rate and blood pressure increase in an attempt 
to create more movement to generate more body heat. When 
the body temperature rises, the heart rate increases while 
blood pressure decreases in order to minimize body heat. I also 
concluded from this data that certain people are more adapted 
to control their body temperature than others. Some of the test 
subjects had much more exaggerated results than others, which 
led to their body temperatures not changing as much.

6655
What Is the Effect of Colored Light on Plant Growth?
Adam Allibhoy and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project was about the various effects of colored light 
on plant growth. This can help determine the best conditions 
for growing plants. I used Great Northern beans and marigolds 
as my two types of plants and created four cellophane tents to 
cover the plants, affecting the light that reached them. To set up 
this experiment, I got 10 cardboard cups and filled each of them 
with loosely packed soil until only 1 inch remained between the 
top of the soil and the top of the cup. Next I placed three beans 
at opposite sides of five of the 10 cups, and sprinkled marigold 
seeds on the other five cups. I then added 0.25 more inches of 
soil to each cup, making sure that the seeds/beans were cov-
ered. To make the cellophane tents, I took four wire mesh bas-
kets (14 inches x 10 inches x 9 inches) and traced each side onto 
the rolls of cellophane, with one basket per roll. I then cut out 
the individual pieces and taped them onto the baskets. When 
the plants germinated, I put the tents over them and recorded 
their growth for the next 23 days. My hypothesis was that both 
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types of plants would grow with the colored light in the follow-
ing order (most to least): natural, red, blue, yellow, and green. I 
was incorrect, as the order for the beans was yellow, green, blue, 
red, and natural, while the order for the marigolds was yellow, 
red, natural, blue, and green. The results may have been differ-
ent than my hypothesis because of potential light obstruction, 
different levels of cellophane transparency, and/or the heat-
retaining tents. However, the results indicated that yellow light 
is the best for growing these types of plants.

6656
Can You Get an Accurate Measurement of the 
Speed of Light Using a Microwave?
Bhavanbir Dhandi and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

I conducted this project to find the speed of light using the 
microwaves from a microwave oven. I used egg white to see 
parts of it where it was uncooked and the area that was cooked. 
My microwave has a rotating platter, so I had to remove that, 
cover the rotating mechanism, and place my even plate on the 
cover. Since there is a rotating mechanism, I can infer that the 
microwaves are uneven in this microwave. I used the distance 
between hotspots, which was about half of the wavelength of 
the microwaves. Then using v = f λ I measured the wavelength. 
This gave me a number that was close to the speed of light. It 
showed that this experiment was a success, and that the wave-
lengths of the microwaves move at the speed of light or very 
close to the speed of light. We do know that microwave ovens 
use microwaves to heat the water molecules and other things 
in the food you want to heat up. This is because microwaves 
(meaning the type of wave) do not have enough power to warm 
up food by themselves. By doing this experiment, I was able to 
confirm that microwaves travel at the speed of light.

6657
How Does the Speed of the Rotor Affect 
the Amount of Lift?
Zayn Sultan and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment showed how the speed of the rotor 
on an aircraft affects the amount of lift. For the experiment, I 
measured the ascent, descent, and the rotor rotation of a drone. 
To measure the ascent and its rotor rotation, I flew the drone 
from the ground to 1 m in the air. While the drone was in the 
air, I used a tachometer to measure the revolutions per minute 
(RPM) from below the drone. I also measured how long it took 
to get from the ground to 1 m. I then repeated those steps, but 
this time I went from 1 m in the air to 2 m. To measure the 
descent and the rotor rotation, I started with the drone hover-
ing at 2 m in the air. While the drone was at 2 m, I measured 
the RPM of the rotor from below. Then I lowered the drone 
from 2 m to 1 m. While it was descending, I measured the 

RPM from below. The results of this experiment were that for 
the drone to ascend, the RPM needed to increase, causing an 
increase in the speed of the rotor. For the drone to descend, the 
RPM needed to decrease, causing a decrease in the speed of the 
rotor.

6658
Robotics 
Sahir Balyan and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311 

Robotics is finding its way into almost everything nowadays, 
from Alexa to the da Vinci® robot. All kinds of technology 
are incorporating robots. The purpose of this science experi-
ment was to test the capabilities of different programmable 
robots. My hypothesis was that the Tank Robot would perform 
the tasks better, but the two-wheeler would go faster in the 
races against the tank. For the procedure, I programmed the 
robots to do simple tasks to test their speed and stability. The 
results matched my hypothesis exactly. The tank completed 
the stability tasks much better than the two-wheeler, but the 
two-wheeler went much faster than the tank in the races. In 
conclusion, they are both great robots in their own way for 
specific types of tasks. The robotics research that is being done 
is very advanced and this is just a basic version. However, it is 
still important because these are the fundamentals to advance 
and make smarter robots. To make better judgments on robots, 
we need to do the same experiment with more robots and add 
even more tasks, as well as artificial intelligence.

6659
Milk Test
Ashley An and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project explained reasons that answered a question I had 
in my mind for a while: Why is there no such thing as regular 
canned milk? At the grocery store we can find all sorts of 
canned materials, but for milk we can only find plastic or paper 
cartons. I hypothesized that there is no canned milk because 
the chemicals inside an aluminum can would react to the milk. 
To prove my hypothesis, I first poured milk into two aluminum 
cans, two plastic cups, and two paper cups. Next I sealed each 
of these containers with some plastic wrap and sealed the edges 
with Scotch® Tape. I put the first aluminum can, plastic cup, 
and paper cup into the refrigerator, and the second container 
of each type into a cool and dry place. For the next 15 days I 
observed what happened to each set and recorded the informa-
tion every day. After three days of observation, a white chemi-
cal appeared in the containers I placed inside the refrigerator. 
This first set did not have any smell, but on the sixth day of 
observation I found that the white chemicals appeared more in 
the aluminum can and the plastic cup versus the paper cup.  
For the second set of containers, the chemical reactions did 



 The New Journal of Student Research Abstracts 2019 33

ABSTRACTS

not happen as quickly. There were more smells than from the 
containers inside the refrigerator. I was correct, because the 
chemicals inside the aluminum can with the milk in it formed 
mold, and the can exploded and smelled very bad. The smell 
was best in the milk carton (the control), then the aluminum 
can and the plastic cup smelled the worst. The aluminum can 
had more radiation from the heat, so the chemicals reacted 
more quickly than in the paper cup and plastic cup. The milk 
lasted the longest in the paper cup, and it smelled the worst in 
the plastic cup.

6660
Does Color Affect Memory? 
Pramika Bhandari and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project, I wanted to find out which text and 
computer screen colors affect the memory of words, and if cer-
tain people prefer color combinations that help their memory. I 
used eight different color combinations: black on white, yellow 
on green, black on blue, orange on red, blue on green, white on 
blue, yellow on red, and light blue on dark blue. There were 15 
words on each list. I had three test subjects, and each of them 
had 30 seconds (per list) to memorize as many words on each 
list as possible. After their 30 seconds were up, I asked them 
to tell me the words they remembered. My hypothesis was 
that if screen and text color affect one’s memory, then look-
ing at a variety of colors will boost memory. However, based 
on research, I concluded that there are two ways color affects 
memorization. One of them is to use words that correlate with 
the color, which helps individuals to remember more words. 
But the other way, when the words have no connection to the 
color, makes it harder to remember the words. At first I thought 
the color combinations would help, but in the end I realized 
that my project proved the words had no connection with the 
colors, so it was harder to remember the words.

6661
How Does the Stroop Effect Influence 
Answer/Reaction Time?
Aryan Talwar and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project included a twist to the Stroop effect by adding 
another element to it — answer and reaction time. This would 
explain if the Stroop effect (an observation where there is a 
reaction delay due to a mix-up in words and the colors the 
words are printed in) can help people think and answer more 
quickly, improving multiple aspects of the human brain. I chose 
this project because I am interested in neuroscience and science 
of the human body. In this project, I tested the subject by show-
ing one not-mixed Stroop effect and one mixed Stroop effect. 
(In the mixed effect, each word and the color it was printed in 
were different.). After both of the tests, with the results written 

down, I asked a question right away. After 5 minutes I asked 
another random question and wrote down both answer times. 
My hypothesis was true. I was surprised because I thought in 
the beginning that the answer time would be slow because the 
subject’s brain was tired. But I had another thought, which was 
that the answer time would be quick because the brain was 
active and ready to answer questions. I learned that answer/
reaction times can be improved by the Stroop effect.

6662
Coin Cleaning 
Patricia Custodio and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment showed the various ways you can clean 
oxidized/tarnished coins. The purpose of this experiment was 
to figure out which cleaning solution, out of the five chosen for 
testing, works best to do this. There were a total of 20 cups, and 
first I put each of the cleaning solutions (dishwashing liquid, 
lemon juice, orange juice, water, and soda) into individual cups. 
I filled each of them about a quarter of the way. Next I recorded 
the conditions of all of the coins before placing them into the 
cups. One of each type of coin (five oxidized/tarnished pennies, 
five oxidized/tarnished nickels, five oxidized/tarnished dimes, 
and five oxidized/tarnished quarters) was put in each solution. 
I allowed all of the coins to stay in their containers overnight 
(roughly 12 hours). Using plastic spoons and latex gloves, I 
carefully took out the coins and placed them on a table in an 
organized fashion. I kept track of which coins came from which 
solution. I examined and recorded observations for all of the 
coins, used a toothbrush to further clean them, rinsed them 
with water, re-examined them, and recorded the final observa-
tions. The results showed that lemon juice was the best cleaning 
solution out of the five, orange juice was second best, and soda 
was third best. These substances are all acidic, so I concluded that 
acidic substances work best to clean oxidized/tarnished coins.

6663
How Does Light Affect How Fast Food Spoils? 
John Revilla and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project explained how light affects how fast food spoils. My 
hypothesis was that light makes food spoil more quickly. The 
first thing I did was place two of the same food inside different 
small containers. I used apples, bananas, string beans, milk, 
and bread. I put one set of the containers with each type of food 
in a place without sunlight, and the other set under sunlight. 
This was how I noticed that food under light spoils faster than 
food not exposed to light. I saw many differences between the 
two. For one, the banana and apple under light changed color 
after a couple of days, but the banana and apple that were not 
under light maintained their main color. After a couple of days, 
the string beans under light grew mold, while the milk turned 
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chunky. When I researched what happened, I found out that 
a process called photodegradation occurs where a part of the 
food that absorbs light undergoes a chemical reaction that 
affects its features. By observing the foods right next to each 
other, I noticed that the color, texture, and other features of the 
food under light changed, while the food that was not under 
light remained in its original form for a longer period of time. 

6664
How Does the Type of Liquid Affect the Speed at 
Which an Ice Cube Melts?
Jerom Alappatt and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This project demonstrated how quickly an ice cube melts 
depending on what liquid is used to create the ice cube. This 
can explain which liquids melt more quickly when frozen and 
why. For the experiment, I took Fanta®, Coca-Cola®, water, corn 
oil, tea, milk, orange juice, and a smoothie and poured them 
into an ice cube tray. Once they froze, I took out all of the 
ice cubes and put them on individual plates. Then, every 1.5 
minutes, I took measurements of the ice cubes and determined 
their volume. I also wrote down any changes in their shape or 
form. I then put all of this information together on a graph to 
see the changes over time. My hypothesis was that the more 
inconsistent liquids (the sodas) would melt more quickly and 
that the thicker liquids (the smoothie and the oil) would melt 
the slowest. My hypothesis was partially true. While the sodas 
did melt more quickly than almost all of the liquids used, the 
oil melted far before all of the other ice cubes did. The smoothie 
lasted as an ice cube for about 2 hours because of how thick it 
was. Then came the milk, tea, water, orange juice, Coca-Cola, 
Fanta, and the oil. The reason the oil melted the most quickly 
is that the freezing point of oil is much lower than the freezing 
points of the other liquids tested. So when the oil increased in 
temperature (since all of the frozen cubes were removed from 
the freezer and observed at room temperature), it was farther 
from its freezing point, resulting in it melting more quickly. All 
of the other liquids have a similar freezing point to water’s, but 
because of how thick some of the liquids used are, it was harder 
for them to melt. In conclusion, I learned that the lower the 
freezing point of a frozen liquid is, the more quickly it melts.

6665
How Do Salt, Sugar, and Sand Affect the Melting Rate 
of an Ice Cube?  
Shruthi Nair and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment tested how sand, salt, and sugar affect 
the rate at which an ice cube melts in a plastic cup. The experi-
ment can help people study how these substances affect the 
melting rate of ice in water. I used one cup each of salt, sugar, 
and sand and placed them in separate cups of water. Next I 

placed three ice cubes in each cup and timed how fast they 
melted. I collected the data for this experiment and put it all on 
a single data table. After doing the same experiment four times, 
I found the average of the times it took one substance to melt 
the ice, and repeated the process for the other substances. Then 
I compared the averages to see which one was the lowest. My 
hypothesis was that salt would melt the ice the quickest, but 
my hypothesis was proven wrong when sand melted the ice the 
quickest of the three substances. The sand took an average of 7 
minutes to totally melt the ice, while salt took an average of 78 
minutes, sugar took an average of 25 minutes, and regular water 
took an average of 13 minutes. I had collected the sand from the 
beach in Malibu, and the source of the sand or the temperature 
of the sand could have easily affected the ice’s melting rate. 
After performing this experiment, I found out that even though 
salt is able to lower the freezing point of water, salt alone can’t 
melt ice, which may be the reason that the sand melted the ice 
more quickly than the salt and sugar water did.

6666
Does the Design of a Paper Airplane  
Affect How Far It Flies?                                                         
Steven Ha and G. Zem (teacher)                                                                                                            
Ernest Lawrence Gifted/Highly Gifted Magnet                                                                                  
10100 Variel Ave., Chatsworth, CA 91311

For this experiment I built basic and cool paper airplanes and 
flew them to see which one went the farthest. “When you throw 
a paper plane in the air, you are giving the plane a push to move 
it forward. That push is a type of force called thrust. While the 
plane is flying forward, air moving over and under the wings is 
providing an upward lift force on the plane. At the same time, 
air pushing back against the plane is slowing it down, creating a 
drag force. The weight of the paper plane also affects its flight, as 
gravity pulls it down toward Earth. All of these forces (thrust, lift, 
drag, and gravity) affect how well a given paper plane’s voyage 
goes” (www.scientificamerican.com/article/bring-science-
home-paper-planes-drag/). The purpose of my project was to 
increase the amount of drag a paper plane experienced to see if 
this changed how far the plane flew. I built three types of air-
planes with different designs, each with four different kinds of 
paper: card stock, printer paper, index cards, and college-ruled 
paper. I then went out to my backyard and threw them from the 
same starting point. After I threw all of them, I measured how 
far they went from the starting point. Then I found the average 
for each paper airplane design and determined which material 
was the best and which design was the best. I learned that the 
design of a paper airplane does matter, because it affects how 
far it flies. In my project there was the typical and simple plane, 
which was the first design. That design was the worst because 
the planes flew the shortest average distance. The second design 
was the second best because it had the second-longest flight, 
but also had the shortest flight. The third design was the best 
because it had the longest flight. The college-ruled paper was 
okay because it stayed pretty consistent. The printer paper (the 
thinnest) was one of the best because it had the longest flight. 
Card stock, the heaviest and thickest out of all of the papers, 
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had the second-longest flight. The index cards were pretty thick 
and very small. That was the worst paper because it had the 
worst (shortest-distance) flights. There are four forces that act 
on a paper plane in flight, and they are thrust, weight, lift, and 
drag. The more the plane weighs, the more lift it takes to keep 
it flying. When the weight becomes greater than the lift, the 
plane starts to go down. The wings help lift the plane. Thrust 
is the force when you throw the plane into the air. Gravity also 
affects the flight because it pulls the plane down to the ground 
slowly. “As a paper plane moves through the air, the air pushes 
against the plane, slowing it down. This force is called drag. 
To think about drag, imagine you are in a moving car and you 
put your hand out the window. The force of the air pushing 
your hand back as you move forward is drag, also sometimes 
referred to as air resistance. In this activity you increased how 
much drag acted on the paper plane by making a one-inch-
high vertical strip on both wings. For example, this is what 
happens when you’re in a moving car with your hand out the 
window and you change its position from horizontal to verti-
cal. When your hand is held out vertically, it catches a greater 
amount of air and experiences a greater drag than when it is 
horizontal. You could probably feel this, as your hand would be 
more forcefully pushed back as the car moves forward. This is 
what happened to the modified plane – it experienced a greater 
amount of drag, which pushed it back more than the original 
plane. This experiment has clearly demonstrated that alter-
ing how just one force acts on a paper plane can dramatically 
change how well it flies” (www.scientificamerican.com/ 
article/bring-science-home-paper-planes-drag/). The 
design of a paper airplane does affect how far it flies. 

6667
Will Bioplastic Degrade Faster in a Dry  
or Wet Environment?
Emma Vu, Jayleen Molina, and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

The purpose of our experiment was to observe whether 
bioplastic degrades faster in a dry or a wet environment. Our 
hypothesis was that bioplastic with dry soil would degrade 
faster than bioplastic in a wet environment. This is because 
bioplastic that is watered every day absorbs the water, causing 
it to stay the same size and take a longer amount of time to 
degrade. Two pieces of bioplastic were placed in two different 
soil containers: one that was dry and one that was watered 
daily. Both were placed at room temperature. The bioplastic 
was removed from each environment and roughly measured 
and recorded at the end of each day. The experiment was done 
over the course of eight days. At the end of the experiment, 
it appeared that the wet bioplastic broke into smaller pieces 
more quickly than the dry bioplastic; thus, it degraded more 
quickly than the dry bioplastic. The experiment proved that 
our hypothesis was incorrect.

6668
Lava Lamp
Shaila Aleman, Tiana Mareka, Stephanie Trinh, Victoria Guevara,  
and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

The purpose of our experiment was to find out if the tempera-
ture of water in a lava lamp affects the chemical reaction of the 
lamp. We chose this experiment because we wanted to know 
if the water in a lava lamp has to be a specific temperature in 
order for the chemical reaction to work properly. We tested 
this by using cold water, hot water, and water at room tempera-
ture. Our hypothesis was that the temperature of water does 
affect the chemical reaction of a lava lamp. For our procedure, 
we made a lava lamp and changed only one variable: the 
temperature of the water. Our controlled variables were the 
amount of water we put in the lava lamp and how much oil we 
added. After we conducted our experiment, we concluded that 
our hypothesis was correct. Now we know that the tempera-
ture of the water in a lava lamp does affect the chemical  
reaction of the lamp.  

6669
Rethink Your Drink
Nailah Rayhan and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

Your teeth can be easily stained, especially if proper care isn’t 
taken. I tested which beverage out of the following three stains 
your teeth the most: coffee, tea, or soda. My hypothesis was 
that coffee would stain your teeth the most because it’s a solid 
color and dark. In this experiment, I used eggs to determine 
which beverage out of the three tested would stain your teeth 
the most. I hollowed out three eggs, put each in a container 
with one of the different beverages, and left them for five 
days. Each day I observed the changes and, on the last day, I 
compared the eggs and determined which one was the most 
stained. The beverage that stained the egg the most was coffee. 
Coca-Cola® was second, and tea was third. In conclusion, the 
egg in coffee was the most stained of the three. 

6670
Extreme Explosion
George Samuel and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

My question for this science fair was: What effect does the 
amount of baking soda have when it is mixed with vinegar? I 
was curious to know what the amount of baking soda does to 
vinegar when they mix together. For my hypothesis, I predicted 
that since ½ cup was the largest measurement amount used 
in the experiment, it would be the most effective in creating 
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an “explosion.” I tested my hypothesis and the most effective 
amount of baking soda was ½ cup. I came to the conclusion 
that the height of the explosion increases/decreases depending 
on the amount of baking soda you use. Also, you can add food 
coloring to make it look cool if you’re doing this experiment for 
fun. In my experiment, the baking soda and vinegar mixed and 
created a huge explosion! 

6671
What Melts Ice the Quickest?
Osvaldo Garcia, Khang Nguyen, Isaac Ramirez, Jose Dela Cruz,  
and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

Our project determined what melts ice the quickest out of the 
three materials we used: ice cream salt, cat litter, and sand.  
Our hypothesis was that the salt would melt the ice the quick-
est, because salt is kind of used industrially to melt snow or ice.  
Our procedure was to drop one piece of ice into three plastic 
cups, each containing one of the test materials, and then  
starting the timer to see which one melted the ice the quickest.  
The result we got was that the ice cream salt melted the ice  
the quickest, so our hypothesis was correct.

6672
The Boiling Point of Kool-Aid®
Carlos Bobadilla and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

How does adding different flavors of Kool-Aid affect water’s 
boiling point? Before my investigation, I thought that the flavor 
with the darkest color would be the hottest. The flavors I used 
were grape, tropical punch, strawberry kiwi, and lemonade. 
I started by adding water to a pot, began boiling it, and then 
tested one flavor at a time to find how hot they became (using 
a thermometer). After all of the tries, the tropical punch came 
out the coldest, then lemonade, and strawberry kiwi. Grape 
came out the hottest since it has a darker color. 

6673
Which Type of Exercise Increases Your Energy Level?
Patris Reyhani and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

I want to learn about the body for my future, so my question 
was, “Which type of exercise increases your energy level?” 
Some aerobic exercises are running, walking, and cycling. Some 
anaerobic exercises are burpees, jumping jacks, and push-ups. 
I believed that doing aerobic exercises would increase your 
energy level because your heart would pump faster and you 
would get more energy. My materials were the gym, a pencil, 
colored pencils/markers, cardboard, and construction paper. 
My procedure included doing both aerobic and anaerobic 

exercises and graphing the data. I then took the average amount 
of my energy level for both types of exercise to get my answer. It 
seems that aerobic exercises give you more energy because your 
heart is pumping more blood to your body and you are getting 
more oxygen. Anaerobic exercises also get your heart to pump 
more blood to your body, but not as much as aerobic exercises 
do. My analysis from the experiment was that aerobic exercises 
make you tired more quickly. For my conclusion I figured out 
that aerobic exercises do more to your body. What I mean is 
that aerobic exercises have a greater benefit to the body.

6674
What Sugar Makes the Better-Tasting Cupcake? 
Leticia Herrera, Katherine Delgado, and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

Our project question was, “What sugar makes the better-
tasting cupcake?” We researched recipes and found a recipe 
to use at www.thespruceeats.com. The website includes a 
lot of amazing recipes, but if you are looking for a delicious 
strawberry cupcake recipe, this is the one. We both thought 
that the powdered sugar cupcakes would taste the best because 
they would be fluffier and sweeter. We needed strawberries, 
whole milk, vanilla extract, all-purpose flour, salt, butter, sugar, 
eggs, measuring spoons, measuring cups, three bowls (small, 
medium, and large), cupcake tins, and an ice cream scooper. 
We gathered the ingredients together, and decided we would 
take turns doing the dry and wet ingredients. Katherine did the 
dry ingredients first and I did the wet. There were 12 people 
who tried each of the cupcakes. Brown sugar got two votes, 
cane sugar got four votes, and powdered sugar got six votes. 
We thought that they tasted different after a while. Overall the 
powdered sugar won, which meant that our hypothesis was 
correct.

6675
Does Playing Online Solitaire Help Improve  
a Person’s Brain Power? 
Cossette Campos and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

My question was, “Does playing online solitaire help improve 
a person’s brain power?” My research mainly came from 
Harvard University, which has a medical school with the study 
of neuroscience. My hypothesis was that if playing solitaire 
helps improve a person’s brain power, then it is possible that 
the time needed to complete the card game will improve after 
10 attempts 50% of the time. My materials were pencils, paper, 
eraser, computer with mouse and keyboard, an installed soli-
taire game, one deck of cards, and an electronic chronometer. 
There are four different types of piles in solitaire:

 •  The Stock: The pile of facedown cards in the upper  
  left corner,  
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 • The Waste: The faceup pile next to the Stock in the  
  upper left corner,
 •  The Foundations: The four piles in the upper right  
  corner, and
 •  The Tableau: The seven piles that make up the  
  main table.

I thought that throughout each game my speed would improve. 
At first it seemed to work, and then the results continued to 
prove my hypothesis right. My conclusion was that my hypoth-
esis was correct because the more I played, the more I was able 
to improve my speed in all of the games.

6676
What Happens When Different Substances  
Mix With Soda? 
Hiyla Sighn, Ariyanna Taylor, Rebecca Curiel, and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

We wanted to know what would happen if we mixed stuff with 
soda, so our project title was, “What happens when different 
substances mix with soda?” In the beginning of our project, 
we thought the Coca-Cola® and the Mentos® would be the only 
ones to explode. We used cups, vinegar, baking soda, measuring 
cups, Coca-Cola, Mentos, and lemon juice. The last things we 
mixed together were baking soda and vinegar, and they were 
the main things that had a big explosion. So we came to the 
conclusion that baking soda and vinegar, when mixed, are the 
main things that fizz up.

6677
Gummies Versus Liquids
Kairi Catalan, Vanessa Lopez, and A. Kaiser (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

The title for our project was “Gummies Versus Liquids,” and 
the experiment asked the question, “If gummy worms are put 
into different types of liquids (vinegar, saltwater, soda, and 
orange juice), will the liquids have an effect?” For our hypoth-
esis, we believed that the soda would have the most effect on 
the gummy worms. We had three groups of gummy worms 
with four in each. Each group of gummy worms was put into 
each liquid for a certain number of days. Group 1 was for one 
day, Group 2 was for two days, and Group 3 was for three days. 
After the three days, we compared all 12 of the gummies.

6678
Particulate and Ozone Levels as Determinants  
for Air Quality on Silverado High School Campus, 
Victorville, California 
Janet Osuji, Nalanie Flores, and B. Marrs (science advisor)
Silverado High School 
14048 Cobalt Rd., Victorville, CA 92392
 
Objective: The objective of our science project was to test par-
ticulate and ozone levels at Silverado High School in Victorville, 
California, in areas exposed to sandy lots and vehicle exhaust, 
in order to determine the overall air quality on the school 
campus. Methods and Materials: Our procedure for collect-
ing the particulate data included meeting in the mornings and 
afternoons to gather data sets for the particulate levels. The 
Laser Particle Multifunctional Detector designed by Temtop 
was used to record the levels of particulate matter around the 
school’s 2,613,600-square-foot campus. We used the meter 
detector to test five specific sites, with each site chosen based 
on thorough research regarding particulates and ground-level 
ozone. The specific measurements of the particulates from the 
five sites were acquired and then compiled into significant data 
for determining factors of air quality at the school. Identified 
constraints for the particulate data included lack of funding for 
a more accurate particulate measuring meter system, as well as 
time constraints. Our procedure for gathering the ozone data 
consisted of meeting in the mornings and the afternoons using 
ozone strips and waiting 10 minutes in front of each site. The 
measurements from these ozone strips consisted of a range in 
colors that determined the air quality. After we recorded the 
results, we compiled these into significant data. Because of 
our schedules, time was our biggest constraint with the ozone 
testing, along with the fact that we purchased the strips that 
were the most affordable for us, but not the most accurate 
for ozone measurement. With these constraints in mind, we 
proceeded to test and interpret the particulate and ozone data 
gathered for Silverado’s campus. Results: The results indicated 
that the air quality at Silverado High School is healthy overall. 
Our data showed that there was no significant increase in air 
pollution in areas adjacent to sandy lots and vehicle exhaust. 
For the particulate data, all measurements fell under the Air 
Quality Standard of “Good.” PM10 (particulate matter that is 
10 microns or less in diameter) in the morning consistently 
displayed the highest concentrations of particulate matter; 
however, all of the particulates with diameters that measured 
2.5 microns or less and 10 microns or less remained in the 
good air quality category. For the ozone, the majority of data 
recorded remained in the range of good (0-50) and moder-
ate (51-100) on the Air Quality Index, demonstrating the data 
were static. Results for the ozone also showed that one day 
had unusually abnormal levels. However, this data was ruled 
to be inaccurate because repeated testing at this same site did 
not yield the same results. Conclusion: Based on both the 
particulate and ozone data, we can conclude that air exposed 
to sandy lots and vehicle exhaust on the school campus shows 
acceptable levels of air quality in comparison to the other sites 
not exposed to sandy lots and vehicle exhaust. Overall, accord-



California State University, Northridge38

ABSTRACTS

ing to the project results, the air quality for the Silverado High 
School campus is acceptable at this time. However, because this 
data was not gathered with a Federally Referenced Air Quality 
Tool, it is not considered highly accurate. Therefore, with help 
from the Mojave Desert Air Quality Management District 
(MDAQMD), we are installing a PurpleAir sensor that will 
provide us with reliable year-round particulate data. Although 
our data showed minimal levels of tropospheric ozone on the 
campus as well, according to data provided by the MDAQMD, 
ozone levels in the High Desert have risen due to wind-swept 
pollution from the L.A. Basin. So, further testing should be 
conducted to monitor ground-level ozone on Silverado High 
School’s campus using our 2018 data as the baseline. In conclu-
sion, future testing should include a larger team to acquire data 
from multiple sources on campus, better instruments for more 
accurate data, and the testing of a variety of locations within 
the Victorville area.

6679
Dry Ice Experiment 
Joicy Dominguez and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine if the type of 
liquid would affect how long it would take for dry ice to melt. 
The experiment was performed using these steps: First the 
author poured ½ cup of each type of liquid into separate cups. 
Then she took a dry ice pellet from ones that were approxi-
mately or close to the same size and dropped it into a liquid. 
As soon as she placed the dry ice pellet into the liquid, the 
author started a timer. For the last step, she observed the liquid 
until the dry ice pellet was fully melted and recorded her final 
results. The author continued this process with the other four 
liquids. She found out that the dry ice pellet that took the lon-
gest to melt was in dish soap, and the one that took the shortest 
time to melt was in rubbing alcohol. So, the type of liquid does 
affect the amount of time it takes for dry ice pellets to melt. 
The hypothesis was accepted because all of the types of liquids 
tested had different melting times. In conclusion, the denser 
the liquids are, the more time it takes for a dry ice pellet to melt 
compared to thinner substances or liquids.

6680
Which Brand of Rosin Affects the Sound  
a Violin Produces the Most?
Roselyn Chay-Hernandez and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine which of the 
following brands of rosin have the greatest effect on the sound a 
violin produces: The String Centre Rosin, Bellafina Woodblock 
Rosin, and Super Sensitive Pro Rosin Dark. The experiment was 
performed with the following steps: The author first applied 
one of the rosins to bow number one, stepped 2 feet away from 

the sound recorder, recorded the sound produced on the “A” 
and “D” strings (one bow stroke per second), and then cleaned 
the rosin from the bow with a cotton cloth. The author then 
repeated these steps with the other two rosins. Next the author 
performed the same steps, but on bow number two. She then 
measured the decibels the violin produced for each string and 
bow. The hypothesis was accepted because the Super Sensitive 
Pro Rosin Dark produced the loudest sound from the violin 
on both of the strings and bows tested. In conclusion, Super 
Sensitive Pro Rosin Dark affects the sound a violin makes 
the most because it produced the loudest sound compared to 
the other two rosins, The String Centre Rosin and Bellafina 
Woodblock Rosin.

6681
Determining the Best Insulator For  
Hot Water and Milk
Narek Germirlian and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine which cup of four 
types tested is the best insulator when using hot water and 
milk. The experiment was performed by first getting water and 
heating it up to 190˚F (87˚C). Using a measuring cup, 10 ounces 
(295.74 milliliters) of the water was added into each of a foam, 
paper, ceramic, and glass cup. All four cups were sealed using 
aluminum foil and secured with rubber bands so that the heat 
and steam would not escape. At 10-minute intervals, a hole 
was punched through the foil using a thermometer to read and 
record the temperatures for each cup. The punched hole was 
covered using Scotch® tape so that steam did not escape. After 
conducting this experiment with water, the same procedure 
was repeated with milk. Finishing the procedure within the 
temperature range of 100˚F to 125˚F is recommended because 
it would be unnecessary to continue taking measurements. 
The author found out that the foam cup was the best insula-
tor for both hot water and milk. Not only did it maintain its 
temperature the longest, but it also had the highest temperature 
compared to the paper, ceramic, and glass cups. This is because 
a foam cup has billions of trapped gas bubbles within its 
material. These bubbles are far apart from each other, making 
it difficult for other substances, like steam, to escape. The 
paper cup had the second-highest temperature. The ceramic 
and glass cups had the lowest recordings and had very similar 
temperatures at the time intervals. Also, all of the temperatures 
that were associated with milk were higher than all of the 
temperatures associated with water. One of the reasons for this 
outcome is that milk has a higher density, coming in at 1.034 g/
cm3, compared to water’s at 0.997 g/cm3. Another reason milk 
had higher temperatures within its cups is because of convec-
tion. Due to milk’s higher density, the cycle of convection takes 
place longer, which causes all of the liquid’s heat to be trapped 
at the top of the cup. The hypothesis was rejected because the 
author believed that the water would have higher temperatures 
than the milk and that the paper cup would have the highest 
temperatures out of all of the cups. In conclusion, the foam cup 
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for both milk and water maintained the hottest temperature 
compared to the paper, ceramic, and glass cups. In addition, all 
of the cups containing milk had higher temperatures compared 
to the cups containing water.

6682
Effect of Caffeine on Plant Growth 
Natalie Marroquin and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine how caffeine 
affects the growth of mung beans (Vigna radiata). The experi-
ment was performed using the following steps: planting 10 
mung beans in two pots and allowing them to germinate; 
watering each pot with tap water for five days; watering one 
of the pots with a caffeine solution and the other pot with tap 
water for 10 days; and then measuring and recording the height 
of each plant every day for 10 days. The author found out that 
the mung beans grew more quickly when watered with tap 
water and were taller than the mung beans watered with the 
caffeine mixture by 1 cm-2 cm. More mung beans grew when 
watered with tap water, while the mung beans watered with 
the caffeine mixture didn’t grow fully. The hypothesis that the 
mung beans would grow taller when watered with tap water 
was accepted. In conclusion, when you water mung beans with 
tap water, they grow more quickly than when you water them 
with coffee. 

6683
Same Bath Bombs, Different Results
Mykaila Jenkins and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine which liquid 
would dissolve a bath bomb the most quickly. The experiment 
was performed with the following steps: First, the author got 
five bath bombs that were the same. She then put one bath 
bomb each in milk, vinegar, water, cooking oil, and Coke®, and 
timed how long it took for each bath bomb to dissolve in each 
liquid. The author found out that the Coke dissolved the bath 
bomb the most quickly because of the acidity. The hypothesis 
was accepted because the author originally thought that the 
Coke would dissolve the bath bomb the most quickly, and she 
was correct. Since a bath bomb contains acids and Coke is 
an acidic drink, she thought that it would make the process 
quicker. In conclusion, the Coke and the vinegar had very close 
times to each other because they are both acidic liquids, but 
since Coke contains stronger acid than vinegar, the Coke  
dissolved the bath bomb the most quickly.

6684
Which Match Brand Is the Best?
Casey Teramoto and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find out which match 
brand is the best by seeing how long each one burns. The 
author gathered five different brands from different stores and 
took notes on the burning rate of the matches every half-inch. 
The experiment was conducted in multiple steps under the 
same conditions and in the same area. First, the author marked 
the wooden stick of each match with small horizontal lines 
half an inch away from each other. He started a timer at the 
moment when he ignited the match. Watching the match when 
half an inch was burned, the author looked at the timer to see 
the burning rate for that match. To get the best results, the 
author tested each match brand three times, and then found 
the average time. Each match had about the same thickness, 
and they were all made of the same type of wood and burning 
material (red phosphorus). The hypothesis of the experiment 
was that out of the five branded matches tested, the Diamond® 
brand match would last the longest, since the company has 
been around much longer than the other brands. Considering 
this, the author stated that this company has more experience 
in making matches, because it was the one to build up matches’ 
popularity. In conclusion, the hypothesis the author originally 
presented was wrong. It turned out that the GoodCoTM matches 
were the longest-lasting matches. The Diamond matches turned 
out to be the third-longest-lasting matches. A possible expla-
nation was given for this result. The author noted that some 
brands use cheap wood to produce mass amounts, and some do 
not burn very well.

6685
Do Emotions Impact Your Blinking?
Aaron Quizon and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine whether our blink 
rates are affected by experiencing different emotions, such as 
feelings of sadness, fear, or humor. The experiment was per-
formed by gathering four different movie scenes from different 
genres so that the participants would feel different emotions 
based on the scene being reacted to. These genres were come-
dic, sad, horror, and romantic. In addition, there was a clip con-
taining a blank scene as a visual control, creating neutrality so 
the participants didn’t feel any strong emotion. This neutrality 
was used to identify the subjects’ average blink rates, and these 
were compared to their other results. First, the author made 
sure a subject was in a position where there was no background 
noise or any other distracting events. The author showed the 
subject the blank clip and, using a recorder, recorded their face 
throughout the time the video played. Then the author repeated 
the process for the other four clips, still recording the subject’s 
face throughout the watching time. When the subject was 
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done, the author counted the blinks for each scene, eventually 
comparing them with the other subjects’ blink numbers. The 
author found that while the blank scenes resulted in the fewest 
number of blinks (when they were added up), the total number 
for the romantic scenes when added up was the highest. The 
sad scenes were nearly 20 blinks behind, followed by the 
comedic and horror scenes. It appeared that while the number 
of blinks in the blank, horror, and comedic scenes totaled in 
around the 70s, the sad and romantic scenes were much higher 
in terms of blink counts, adding up to 97 and 118, respectively. 
Although some blink rates were definitely higher than in the 
blank scenes, there were some subjects whose blank scene 
blink numbers were higher than in some of the other genres. 
The hypothesis was rejected because although the sad scenes 
reached a high blink count, overall the number wasn’t as high 
as for the romantic scenes. Also, for horror scenes, while they 
did have quite a low count, it just was not enough to go lower 
than the count for the blank scenes. In conclusion, certain 
emotions do indeed affect blink rates, whether they increase 
or decrease. While some genres like romantic can get more of 
a blink out of you, other genres such as horror may leave you 
shocked, too frightened to blink.

6686
Does Music Affect Memory?
Pei-Hwa Tsao and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine if music affects 
memory in a positive or negative way. The experiment was 
performed by doing the following steps: 1. Each subject got 5 
minutes, either with or without music, to review five cards.  
2. Every subject received 2 hours from the time they first 
looked at their cards to when they were tested. 3. For the test, 
the author asked each subject to recite the five cards they 
looked at earlier to see how many each person remembered, 
including each card’s number and symbol (for example, a 5 
of spades). 4. After all of the subjects finished their trials, the 
author tallied up how many cards they each got correct. The 
author found that the subjects who didn’t listen to music while 
analyzing the five cards got an overall better score than the 
subjects who listened to music. The hypothesis was accepted. 
In conclusion, the music affected the subjects in a negative way. 
It caused the subjects to score lower than the ones who didn’t 
listen to music. 

6687
Recycle: Join the Green Side 
Vallerie Matias and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine the number/
weight of recyclables that aren’t being recycled in the school 
cafeteria, and to find the items that can be recycled to help the 

environment. The experiment was performed by first asking 
the cafeteria workers for a spreadsheet on how many meals 
they order and serve for breakfast and lunch. For five school 
days, the author prepared a notebook and used a camera 
to record her observations. When breakfast came she took 
pictures of the meal before it was eaten, collected anything that 
could be recycled, and put it in a bag to weigh later. She then 
did the same for lunch, but this time she asked volunteers to 
give her their recyclable materials from their meals. At home 
she separated the recyclables into categories and weighed 
them. Once she weighed each item, she wrote the number in 
her notebook. Then, using the spreadsheet that was given to 
her at the beginning of the project, she multiplied the weight 
of each item by the number of meals that used that specific 
item. For the last step, she wrote the final number in pounds 
in her notebook and categorized it by items used for breakfast 
and lunch. The author found that most meals included trays, 
utensil packages, milk/juice cartons, containers, etc. She also 
found out that the biggest category of recyclables was trays. 
Then came milk/juice cartons, wraps/containers, and utensils. 
Plus, she noted that on some days there were fewer recyclable 
materials, because some food like pizza doesn’t need pack-
aging, since it is simply placed on the tray. Her hypothesis 
was rejected because she thought that the lowest number of 
recyclables each day (in pounds) would be 50 and that the 
highest would be 80, although the range in the experiment 
was between 53 and 135 pounds. In conclusion, the weight 
was different from what she expected. She had some hardships 
throughout the project, but it made her realize something very 
important, which is that everyone needs to be aware of the 
number of recyclable materials that go to waste and how we 
need to better the recycling system.

6688
Salt’s Effect on Strawberries 
Sofia Macario and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine which salt of 
the ones tested decreases a strawberry’s weight the most. The 
experiment was performed by submerging five strawberries 
into five different kinds of salt: kosher salt, sea salt, iodized 
salt, ice cream salt, and water softener salt. After each day the 
author weighed the strawberries and took pictures of them. 
After doing this, the author observed and recorded how each 
strawberry’s weight, texture, and appearance had changed. The 
author found that her hypothesis was 50% correct. The hypoth-
esis was accepted because she predicted that the water softener 
salt would make a strawberry lose the most weight, since water 
softener removes calcium and magnesium from water and a 
strawberry contains both calcium and magnesium. This means 
that minerals are extracted from the strawberry due to the fact 
that it’s submerged in the water softener. The water softener 
salt caused the strawberry to lose 36 grams, but so did the 
strawberry submerged in the iodized salt, which is why the 
author said that her hypothesis was 50% correct. In conclu-
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sion, the author found that water softener salt and iodized salt 
extracted the same amount of weight from the strawberry 
submerged in each of them.

6689
Extracting DNA from Strawberries
Precious Malaguit and R. Avecilla (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine at which stage it 
is easiest to extract DNA from a strawberry: when the straw-
berry is under-ripe, ripe, or overripe. The experiment was 
performed by using the following steps: Initially the author 
made a DNA extraction liquid by mixing 2 teaspoons of deter-
gent, 2 teaspoons of salt, and ½ cup of water. Then she took 
one strawberry, put it into a plastic bag, and mashed it up until 
there were no big pieces of the strawberry left. Next she added 
2 teaspoons of the DNA extraction liquid and let it set. After 
a minute, she separated the fluids from the remaining bits of 
the strawberry by using a coffee filter and a cup. Once all of the 
liquid was separated, the mixture was put into a separate cup 
and a small amount of rubbing alcohol was added in. Finally, 
the author waited for a white cloud substance, which is the 
DNA, to form, and took it out and measured it. She repeated 
this process with the strawberries at the other stages of ripe-
ness. The hypothesis was accepted because the ripe strawberry 
was the easiest to extract from and had the highest amount 
of extractable DNA. In conclusion, ripe strawberries are the 
easiest to extract DNA from because at this stage they are fully 
developed, while under-ripe strawberries and overripe straw-
berries are either underdeveloped or rotting.

6690
Where Is My Place in the Universe?
Marco Garrido, Aldo Jimenez, Jade Narayan, William Lopez (group leader), 
and M. Lewis (teacher)
Mulholland Middle School 
17120 Vanowen St., Lake Balboa, CA 91406

The purpose of this project was twofold. First, research was 
completed on the eight planets and five dwarf planets, as well 
as the specific characteristics of each celestial body within our 
solar system. The five identified dwarf planets were researched 
to find what criteria they lack to be classified as dwarf planets 
and not planets. In order for a celestial body to be classified 
as a planet, it must satisfy three criteria: It must orbit the 
sun, have enough mass for its own gravity to make it round, 
and be able to clear objects in the path of its orbit. The dwarf 
planets cannot eliminate objects in their orbital paths. Second, 
research was completed on the place individuals occupy within 
the universe. This topic started broadly with the Milky Way 
Galaxy and then the solar system. Next came the planet Earth, 
followed by the Northern Hemisphere, the North American 
continent, and the United States. This led to the state of 
California and the southern part of the state to the metropoli-

tan city of Los Angeles. The region within the city is the San 
Fernando Valley, the neighborhood is Lake Balboa, and the 
street is Vanowen. This led to the final location of Mulholland 
Middle School on Vanowen Street in Lake Balboa, California. 
The knowledge gained from this research project gave the 
students a sense of their surroundings and a perspective that 
everyone has a place in the universe.

6691
What Causes Wind?
Joseph Donayre, Angelo Marroquin, and M. Lewis (teacher)
Mulholland Middle School
17120 Vanowen St., Lake Balboa, CA 91406

The purpose of this study was to research the cause of wind 
and the severity of wind-related weather effects. Air pres-
sure, air temperature, and altitude factors were considered. 
Air molecules were heated to prove that heat rises whether in 
liquid or gas state. This experiment resulted in the rising of 
warm water molecules and the sinking of cold water molecules. 
As the molecules heated, they rose. The rising molecules 
moved farther away from the heat source and therefore cooled 
down. As the molecules cooled down, they began to get denser 
and heavier, and move down toward the heat source. As they 
heated up, they began to increase in activity and rise. The cycle 
continued, forming a convection current. For this experiment, 
food coloring was added to the water (red for hot and blue for 
cold), providing a visual representation of the movement of 
water molecules of different temperatures. Wind is a convec-
tion current arising out of different temperatures of air mol-
ecules coming in contact with each other. Colder air molecules 
sink, forcing warmer air molecules to rise. As the warmer 
air molecules rise, they become colder and denser and sink, 
forcing the warmer air molecules to again rise. Sea breezes and 
land breezes are examples of convection currents. During the 
day, the air over the ocean is colder than the air over the land, 
resulting in a sea breeze where the air molecules move from 
the sea to the land and back. During the night, the air over the 
land is colder than the air over the ocean, so the air molecules 
flow from the land to the sea and back. The change from a sea 
breeze to a land breeze is caused because the water is denser 
than the land and, therefore, the land heats up faster and cools 
down faster than the water.

6692
Using Electromagnetic Induction to  
Fuel Electric Vehicles
Wilson Ivan Ramirez Castro Jr. and B. Marrs (science advisor) 
Silverado High School 
14048 Cobalt Rd., Victorville, CA 92392
 
Objective: The objective of our engineering project was to 
develop an electromagnetic road that would sufficiently power 
an electric vehicle during use, as compared to the station-
ary methods of a plug-in charging station or electromagnetic 
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induction charging. Methods and Materials: The materials 
used for Methods A, B, C, and D were asphalt filler, asphalt 
sealer, a 30-inch by 51.5-inch aluminum sheet, three wood 
planks of 11.8 inches by 23.8 inches, four electromagnets, four 
5-watt power adapters, four 12-watt power adapters, and a 
cardboard box. Identified constraints for these charging meth-
ods were insufficient funds for a professionally built electro-
magnetic road model, lack of time to generate the critical math-
ematical calculations needed to proceed with accurate revisions 
from each method and its set of trials to the next, restrictions 
on the accuracy and functionality of the models, and our lim-
ited knowledge of integral calculus and calculus-based physics. 
The procedure for Method A consisted of plugging the vehicle 
into a direct current power source and measuring how fast the 
battery recharged with a 5-watt and a 12-watt power adapter, 
respectively. The procedure for Method B consisted of engag-
ing the electromagnet with the electromagnet on the battery 
and measuring how long it took the battery to recharge with a 
5-watt and a 12-watt power adapter, respectively. The procedure 
for Method C consisted of engaging both electromagnets and 
moving the battery along four electromagnets to simulate the 
trajectory of a public transportation vehicle. The procedure 
for Method D consisted of engaging both electromagnets and 
moving the battery along four electromagnets spaced out by 1 
inch of separation and stopping above each one for 40 seconds, 
thus simulating a car stopping and going at an intersection. 
Results: The results from Method A demonstrated how quickly 
a charge can traverse through a direct current to a battery. 
It also revealed that to decrease the charge time, the most 
efficient manner is to increase the power input. The data from 
Method B showed the convenience of electromagnetic induc-
tion charging, but also revealed its inefficiencies if it is used as 
the main method of charging. Method C – the electromagnetic 
road that was constructed specifically to meet the requirements 
for both electromagnets to work – was by far the least effec-
tive, followed by Method B. Both relied on electromagnetic 
induction charging, but both failed to surpass the efficiency of 
Method A. Method D was not effective because of issues with 
the electromagnetic field coupling, and this method has proven 
to be ineffective in real-world use. Conclusion: Method A, 
which served as our baseline for the two methods that fol-
lowed, proved to be efficient and reliable. The data Method B 
produced showed the possibility of reaching if not surpassing 
the efficiency of Method A with the right adjustments. Based 
on the data and results from the preliminary tests of Method 
C, we observed that the materials used for the first model were 
too restricted to work with the electromagnets efficiently. With 
the second model, Method C was able to produce data, but it 
did not produce adequate data. Method D proved to be a non-
logical application of electromagnets in their current format. 
According to the project, Method A proved itself to be the 
most efficient and reliable method of charging under the same 
conditions. Future applications should include the revision of 
Method C’s model road and vehicle so the electromagnets can 
extract the most energy possible. In conclusion, the alterations 
to the methods did increase their efficiencies, but did  

not produce sufficient change between methods to challenge 
the current electric vehicle charging standard.

6693
Which Cleaner Is Best at Eliminating Bacteria?
Ruth Aguido, Natalie Leal, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

There are very few sterile objects that we encounter in our 
everyday lives. Bacteria can be found almost everywhere, 
including in homes, schools, and the air. Bacteria can be harm-
ful or beneficial, and usually are useful particularly in industrial 
and medical processes. Bacteria are a member of a large group 
of unicellular microorganisms that have cell membranes and/or 
cell walls but lack membrane bound organelles and an orga-
nized nucleus (https://quizlet.com/108769352/study-terms-
frickin-science-flash-cards/). They are prokaryotic and have 
DNA that floats freely in a thread-like shape or in plasmids. 
which are separate circular molecules. Bacteria also often have 
whip-like extensions on the surface, like flagella or pili, which 
help the bacteria move. In addition, they come in different 
shapes: Some are spherical, rod-shaped, or have a spiral shape 
like a coil. Bacteria are harbored on fomites — any inanimate 
object that can carry disease-causing organisms like bacteria 
(for example, a classroom table or desk) — and grow exponen-
tially. The goal of this study was to find out which one of four 
cleaners — 91% isopropyl alcohol, hand sanitizer, Formula 409® 
All-Purpose Cleaner, and Clorox® Disinfecting Wipes – is the 
best at eliminating bacteria from the surface of a lab table. The 
study had a basic design with a relatively simple procedure that 
used these materials: hand sanitizer, 91% isopropyl alcohol, 
Clorox Disinfecting Wipes, Formula 409 All-Purpose Cleaner, 
eight Petri dishes, eight cotton swabs, 2 teaspoons of agar 
powder, 1 cup of hot water, a microwave, a beaker, a graduated 
cylinder, paper towels, spoons, a lab table surface, a weighing 
container, and a weighing scale. The first steps were setting up 
the agar in the Petri dishes, and then swabbing the lab table 
before it was cleaned and again after it was cleaned with one 
of the four disinfectants. Each of the disinfectants had two 
Petri dishes, one for the swab before the disinfectant was used 
and one for the swab after the disinfectant was used. After the 
Petri dishes were placed in a dry, dark area for two weeks, the 
number of bacterial colonies was counted. The results of the 
investigation showed that an average of 15% of the colonies 
were still alive after the use of the cleaners, which meant that 
an average of 85% of the bacteria were killed in this experiment. 
Thus the cleaners did not kill 99.9% of the bacteria as they 
claimed. The results also found that 409 All-Purpose Cleaner 
was the most effective at killing bacteria of the cleaners tested, 
and isopropyl alcohol was the least effective. The order of the 
four cleaners from most effective to least was Formula 409 All-
Purpose Cleaner, hand sanitizer, Clorox Disinfecting Wipes, 
and 91% isopropyl alcohol. 
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6694
The Effect of Exercise on Teenagers’ Cognitive Ability 
Nicole Contreras and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In this experiment, the effect of exercise on cognitive ability  
in teenagers was tested and studied. The purpose was to deter-
mine whether the teenagers who participated increased their 
test score accuracy after exercise compared to their scores 
before exercise. Fifteen high school students were provided 
with a basic aptitude test at the high school education level 
and were allowed 10 minutes to complete it. Afterward, they 
moderately exercised for 30 minutes and then attempted the 
same test again. My results showed that the majority of the 
students’ test scores increased after exercise, showing the  
positive impact of exercising on the brain.

6695
Testing the Effectiveness of  
Antibacterial Cleaning Products
Steven Aivazian, Rubyn Choi, Christopher Rangel,  
and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Our study’s overall purpose was to test if antibacterial cleaning 
products work. We tested various products to see if they work 
as described. Our study started off with a couple of homes. 
Our design included a rack of Petri dishes, which were care-
fully swabbed for bacteria from various surfaces before and 
after the surfaces were cleaned. We swabbed to determine if 
bacteria were present on a surface, and then we cleaned the 
surface with one of the various cleaning products and swabbed 
it afterward. We then compared our results, which indicated 
the presence and amount of bacteria on our Petri dishes. Our 
findings showed that before the surfaces were cleaned, bacteria 
were found everywhere. Our study also led us to the finding 
that not all antibacterial cleaning products work as efficiently 
and effectively as others. Many well-known brands such as 
Clorox® showed significant results in killing bacteria compared 
to Simple Green®, which had little impact on killing the bac-
teria present. We concluded that most antibacterial cleaning 
products work as intended, but others don’t. The trends we saw 
were that big-name brands such as Clorox and Lysol® proved 
effective in killing off the bacteria and lived up to their reputa-
tions. In conclusion, the effectiveness and efficiency of killing 
bacteria by using antibacterial products vary.

6696
Brine Shrimp Life Spans 
E. Biller, J. Garcia, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Our study analyzed the life spans of brine shrimp under differ-
ent conditions. We chose to study this because brine shrimp 
are a vital food source in the oceanic food chain directly and 
through other organisms. Due to the changing conditions 
of different water environments, we wanted to see the best 
combination of various factors on the life span of these shrimp. 
We ran several different tests for each of the following factors 
— food source (algae versus yeast), temperature, pH level, and 
air — and recorded the life spans of the brine shrimp starting 
from the day they were hatched. We ran each test in the same 
environment; the only difference was the factors (noted above) 
being tested. For each test, we set the environments with the 
varying conditions for each factor before the shrimp were 
hatched. After this, the shrimp were hatched in the hatchery 
and as evenly as possible distributed to each tank through a 
small turkey baster. Our major findings were that the brine 
shrimp survived better with algae as a food source rather than 
yeast (and the higher the concentration of the algae the better); 
the temperature that had the longest-surviving shrimp was a 
stable 80˚F; a pH level of 9 was the best fit; and the presence 
of air was vital for the shrimps’ survival. Even though we 
observed this data, we also found that the shrimp were pretty 
adaptable to different conditions. Some factors had less of an 
effect on the lives of the shrimp, like temperature. There is a 
very large temperature range that brine shrimp can survive in. 
Other factors, like air presence, have a very dramatic effect on 
survival.

6697
The Effect of Activated Charcoal on Teeth
Jennifer Borodaty, Alexa Williams, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In our longitudinal study, we observed the effect of activated 
charcoal on teeth. Activated charcoal is effective in absorbing 
plaque and other substances that stain teeth, which allows it 
to act as a natural teeth whitener. We started with 40 human 
subjects and ended with 36 (due to dropouts) who brushed 
their teeth with activated charcoal once a week for a period of 
eight weeks. The subjects were both males and females from 
the ages of 14 to 17. We started by taking an initial picture of 
each subject’s teeth using a camera with a flash to get the same 
lighting. From there on, the subjects brushed their teeth with 
the charcoal at night before brushing their teeth with regular 
toothpaste. We took pictures the next morning before they ate. 
Each subject also used the same non-whitening toothpaste, 
which acted as a control for our lab, so that the whitening only 
would be caused by the charcoal. At the end of the study, we 
found that the activated charcoal had a positive whitening 
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effect on the subjects’ teeth. It worked better on those who 
didn’t drink or eat items with that much dye in them, such as 
popsicles, juice, tea, and coffee. We also conducted a survey 
before and after our study. The survey conducted before our lab 
was used to find out more about each subject’s daily tooth care, 
and the different foods that they ate regularly that could affect 
the color of their teeth. The survey conducted after our lab 
helped us find sources of errors on the subjects’ part, along with 
how much of a change, using a tooth color chart, they saw in 
their teeth after the eight weeks. We concluded that out of the 
36 people, 65% had a change of color in more than one spot.

6698
Bacterial Growth on Cheese  
Treated With Different Spices
Jamie Cullen, Angela Miranda, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of this experiment was to observe bacterial growth 
on cheese when it is treated with different spices. To test this, 
we tampered with the normal aging conditions of cheese using 
three different spices. Then, over the course of three weeks, we 
observed the growth of bacteria from the cheese in Petri dishes. 
We found that the cheese treated with salt and Tajín® had the 
most bacterial growth. The dishes containing the bacteria of 
cheese treated with oregano and the control showed a small 
amount of bacterial growth, yet with multiple colonies.

6699
A Safe Liquid Solution for Washing and  
Killing Bacteria on Food 
Brooklyn Burgess, Elianna Medina, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Human ingestion of E. coli-contaminated romaine lettuce was 
the source of an outbreak of E. coli infections in late 2018. The 
purpose of this study was to consider a safe liquid solution that 
can wash and kill bacteria on food to prevent future public 
health threats. Mango, kiwi, and raspberry-based alcohols 
were tested to identify which solution of the three was the 
most effective in killing Bacillus subtilis, Bacillus cereus, and 
E. coli. We hypothesized that fermented mangoes would kill 
all three bacteria more quickly than the other fermented fruits 
due to their higher sugar content. A hydrometer measured the 
alcohol by volume of each fermented fruit. The test determined 
that kiwi had the highest alcohol by volume level, measuring 
at 9.02%. Each Petri dish was swabbed independently with its 
assigned bacteria to grow for 10 days. We poured 3 mL of the 
fruit-based alcohols into the test groups, while keeping the 
controls unexposed. We found that a higher alcohol level killed 
more bacteria. Additionally, we found that fruit-based alcohol 
was more successful in killing Bacillus subtilis and Bacillus  
 

cereus than E. coli. Further testing would determine if unex-
pected growth of fungal spores and mold from the air impacted 
our results. 

6700
What Happens When You Limit the  
Amount of Sunlight That Plants Receive?
Destiny Cespedes, Angel Aguilera, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Plants need photosynthesis, a process that uses the sun’s light 
to provide them with energy and food to grow and thrive. But 
what happens when you limit the main source of their food and 
energy? In this study, we restricted the amount of sunlight that 
snap pea plants were exposed to. Having a sufficient amount 
of sunlight increases crop size and decreases the chance of the 
plants having pea-prone diseases. We decided to plant snap 
pea plants in black recyclable plastic containers and kept them 
inside, away from the sun. Every day, for three weeks, we took 
them outside and let them receive a small amount of sunlight 
for about 4 hours. We watered the plants once a week with an 
inch of water. When the weather is colder they do not need as 
much water as when it is hot, but when the temperature rises 
past 80 degrees, the plants need to be watered every day. We 
gathered that peas like to grow in cold temperatures. In the 
past three weeks they have grown a fair amount, but they have 
grown more slowly than normal pea plants that receive 8 hours 
of sunlight per day. Usually, after about a month of growing the 
plants, they will sprout peas, but our plants have not sprouted 
any because they are growing more slowly and receiving less 
energy and sunlight than plants grown under regular growing 
conditions. 

6701
Climate Change’s Effect on the  
Metamorphosis of Butterflies
Veronica Dela Rosa, Crystal Magaña, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

This study was designed to see climate change’s effect on the 
metamorphosis of painted lady butterflies. Climate change has 
greatly impacted many living species, and this study allowed 
us to see its effects on our Earth starting with a small creature 
such as the butterfly. We represented climate change by using 
heating lamps to increase the temperature in the butterflies’ 
surroundings as they went through metamorphosis. We raised 
the caterpillars in separate containers and once they began to 
form into the chrysalis stage, we put half of the chrysalises into 
one butterfly cage that was kept at room temperature, and put 
the other half into another butterfly cage that was kept at an 
increased temperature. We were able to see that the butterflies 
that were placed in the cage with an increased temperature 
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emerged from the chrysalises three days earlier than the 
butterflies that were kept at room temperature. Based on our 
results, we came to the conclusion that when butterflies are 
in an environment with an increased temperature, as they go 
through metamorphosis it can accelerate the process. This is 
one of climate change’s effects on our Earth.

6702
Impacts of Cell Phones on Users’ Well-Being
Andrea Duran and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

For a small number of individuals, the use of cell phones in 
daily life becomes addictive and problematic. This is because 
the cell phone usage becomes obsessive to the point where it 
interferes with responsibilities and social relationships, and 
individuals have a difficult time separating themselves from 
this false reality. This study examined the factors of stress, 
anxiety, and depression in the early and late stages of adoles-
cence. The participants included four individuals who ranged 
in age from 10 to 19, and they completed several questionnaires 
over the study’s period of time. Anxiety, depression, and stress 
were all connected at the cross-sectional level. Cell phone users 
were thought to experience depression at a later stage of the 
longitudinal study. There was no relation between anxiety and 
stress connected to cell phone use. In sum, excessive cell phone 
use was somewhat stable throughout the study.

6703
How the Conditions of Local Ponds and Lakes 
Affect the Hatch Rates of Brine Shrimp
M. Encina, E. Johnson-Mendoza, E. Kakachyan,  
and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

As the environment continues to decline, ponds around 
Granada Hills appear to not be fit to adequately support life. 
Human pollutants such as plastic and chemicals found in pond 
water are a danger to a pond’s ecosystem. In our research, we 
studied how the conditions of ponds and lakes around our area 
affect the hatch rates of brine shrimp in order to determine how 
well these bodies of water are able to support life. We tested 
samples of water — from the Rancho Simi Duck Pond, Lake 
Balboa, CSUN Duck Pond, and Pierce Duck Pond — around the 
Granada Hills area for pH as well as parts per million (ppm) 
of total dissolved solids. Given the importance of keeping the 
pond samples as close to the original as possible, we placed 
sand/gravel, an aquatic plant, and a tablespoon of brine shrimp 
eggs into different jars. We analyzed the pond samples for 2 ½ 
months and determined that the ponds at Pierce and Rancho 
Simi had the highest hatch rates. The pH and ppm levels, 
however, did not seem to correlate with this hatch rate, so we 
assumed it had to do with the extent to which the ponds are 

maintained. The Balboa and CSUN ponds appeared to be better 
maintained than the Pierce and Rancho Simi ones, which could 
have decreased the natural nutrients available in the ponds.

6704
Can Plants Survive With Liquids Other Than Water?
Emmanuel Espinoza, Jason Park, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Have you ever wondered about what would happen if the world 
rained milk or grape juice instead of water? It sounds crazy 
and more like a dream, but what if it is scientifically possible 
to grow plants from other liquids besides water? This is where 
our project came in. We tested three plants of the same species 
called English Ivy (Hedera helix). Each plant was fed with a 
different type of liquid – milk, grape juice, or water. Since grape 
juice and milk contain similar properties, we believed that it 
would be possible for a plant to survive with liquids other than 
water. We began our project by placing the plants under great 
conditions to grow. If the soil was not moist, we watered the 
plants. To determine the efficiency of the liquids, we measured 
the length of the longest leaf on each plant to see the growth. 
We continued this procedure until the plants died. Plant A was 
watered with milk and Plant C with water. Plant B, which was 
watered with grape juice, survived, but Plant C grew the most, 
showing that water is the best for a plant’s survival. We also 
observed that Plants A and B had very dry soil, while Plant C 
had moist soil. In the end, water will always be the liquid that is 
reliable for survival.

6705
Bacterial Growth on Retainers
Jacob Fisher, Jacob Cerrillo, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Retainers are something many people place in their mouths 
every day. Most people don’t know just how much bacteria 
can accumulate on a retainer as a result of lazy or incorrect 
cleaning. This can lead to the growth of harmful bacteria that 
can cause cavities, halitosis, gum diseases, and even loss of 
teeth. The purpose of this experiment was to determine if it is 
necessary to clean retainers, and what the difference in bacte-
rial growth is between “dirty” and “clean” retainers. To find out, 
we decided to swab a wet dirty and clean retainer with clean 
Q-tips® and spread the bacteria on a Petri dish. We then labeled 
each Petri dish with the name of the participant and identified 
if it was for the dirty or clean retainer. Next we placed them 
upside down in an incubator and took pictures of the bacterial 
growth. We found that when the retainer was clean, there was 
a major difference in the amount of bacterial growth on the 
first day. This difference decreased by the second day, and so 
forth. We used this data to confirm our theory that not only 
is it advisable to clean your retainer, it is necessary in order to 
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keep your teeth and gums healthy. Based on our findings we 
were able to confirm that clean retainers will grow much less 
bacteria and will increase the life span of your teeth, rather 
than if you just rinse or don’t clean your retainer. We also found 
that each person’s retainer grew different types of bacteria, 
which was noticeable by the way the bacteria congregated. We 
researched this and confirmed that based on diet as well as eth-
nicity, different types of bacteria are more prevalent in certain 
individuals’ mouths than in others.

6706
Plant Growth Using Different Light Colors 
Andrea Galvan, Justyce Moreno, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In this study we decided to examine the possibility of grow-
ing plants without the use of natural light. We wanted to look 
at different types of colors that could be used to grow plants, 
which could be useful in case natural sunlight is not available. 
We also wanted to search for colors that wouldn’t work and 
determine how long certain types of plants would take to grow. 
In our research we used radish seeds and five different colors 
of light to measure and observe if they could replace natural 
light for seed germination, plus monitored how long it would 
take for germination to occur and for the seeds to fully grow. 
The colors we used were red, orange, yellow, and standard color 
light bulbs, as well as a control with natural light. We placed 
the radish seeds in potting cups and built small enclosed sec-
tions for each of the colors. We made sure the seeds were only 
exposed to the light we assigned to them by placing each group 
in a sectioned area inside a space where no other artificial or 
natural light would reach. We gave each group of seeds the 
same amount of water each day. In addition, we made sure to 
turn off the artificial lights when the sun went down and turn 
them back on when the sun rose to ensure the seeds did not 
receive more light exposure than the ones in the natural light 
group. At the end of our observations, we noticed that the light 
colors closer to the red side of the color spectrum produced 
a quicker rate of seed germination. We also noticed that the 
yellow-colored light group had no growth. We believed this was 
due to it being closer to the green area of the color spectrum, 
which is harder for the seeds to absorb and use as energy.

6707
The Effects of Light and Temperature  
on the Hatching Rate of Silkworm Eggs 
Lisett Gonzalez, Robert Almanza, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

This experiment sought to research the effects light and 
temperature have on the hatching rate of silkworm eggs. To do 
this, three groups of 60 silkworms were assigned to different 
treatments. Each group was placed in a clear plastic cup inside 
of a small metal pail. The three different treatments used for 

the groups were 1) the cup was covered with foil to block out 
light; 2) the group was exposed to natural sunlight; and 3) the 
group was left under direct light from a lamp. The dark group 
was left in constant darkness, the group in the natural light 
received light that followed the basic cycle of the day, and the 
group under the lamp received consistent light at all times. The 
cups were checked daily, and the number of worms that had 
hatched was counted. The natural and lamp light groups both 
had eggs hatch as early as Day 3, but the lamp light group had 
a greater number hatch throughout the total experiment, with 
the natural light group coming in second. The group left in the 
darkness had the lowest hatching rate of the three groups. The 
results of this experiment showed that a greater amount of light 
could result in a higher hatching rate in silkworms. The higher 
rate also could be due to the increase in temperature because of 
the amount of light in contact with the surfaces.

6708
How Changes in Carbon Dioxide Emission Levels 
Affect the pH of Water and Soil
Kaitlyn Germann, Yaramitt Heredia, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

While global climate change has come to the public forefront 
as a true problem, more than a few questions continue to need 
asking. Each living organism must maintain homeostasis at a 
certain pH level. But what happens when carbon dioxide emis-
sions interfere with the pH levels of these organisms? Carbon 
dioxide is produced daily as a byproduct of human respira-
tion and from fossil fuel combustion, and these emissions are 
increasing rather than decreasing as we continue to produce 
and use high quantities of fossil fuels. This increase in emis-
sions led us to the question of how they will affect individuals 
and our planet. Using atriums to replicate our planet, we tested 
to see how the following conditions affected the pH levels of 
water and soil: a high increase in carbon dioxide emissions, a 
slight increase, the current level, and a decrease. The experi-
ment included four atriums to test these different situations. In 
the one in which we greatly increased the carbon dioxide emis-
sions from the current level, the high increase led to a rapid 
decrease in the pH levels by the third week of the experiment. 
With the slight increase in emissions, there was a decrease in 
pH levels by the fourth week, and with the current emissions 
level, there was a decrease in pH levels by the fifth week. In the 
last atrium, the pH levels remained the same with very slight 
increases as pure oxygen was released into the atrium. The 
atriums with increases in carbon dioxide experienced complete 
death of everything living within them, while the organisms in 
the last atrium flourished. Our planet has sustained us for so 
long, but in this experiment, as we continued to produce carbon 
dioxide emissions and increase their levels, it gradually became 
much more difficult to sustain the life of several organisms.
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6709
Does Caffeine Affect Concentration?
Eliana Gonzalez, Falaqnaz Haque, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The objective of this experiment was to find out whether 
caffeine has an effect on concentration. We used PepsiTM and 
Coca-Cola® as our sources of caffeine and tested 15 people. We 
had all of these individuals type as many sentences with the 
following text as they could: “My neighbor’s cat never stays 
in its own yard.” We had them do this for 1 minute. We then 
gave them 8 ounces of soda, which was either Pepsi or Coke. 
They all waited 30 minutes to let the caffeine fully enter their 
bodies and to make sure it started to affect their brains. We 
then tested all of them again by having them do the same thing 
to see what happened to the number of sentences they could 
type once caffeine had entered their bodies. We found that the 
caffeine did not have a huge effect on the individuals’ concen-
tration and ability to type more sentences. For our results, we 
observed that seven out of the 15 people we tested typed more 
with caffeine than without caffeine. Although they did type 
more, it was not a huge difference. They typed about one or 
two more words. The other eight people who were tested did 
not show a difference. They typed the same number of sen-
tences both with and without caffeine. We only observed one 
person who typed one more sentence when they were tested 
without caffeine compared to with caffeine. In conclusion, our 
results proved that caffeine does not have a major effect, but 
does result in a small change in a person’s concentration.

6710
The Effect of Different Diets on  
Mississippi Map Turtles
Tiffany Hernandez, Daniel Lopez, Maggi Holmes,  
and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In this lab, we conducted an experiment to determine whether 
different dieting habits of Mississippi map turtle hatchlings 
would have an effect on their physical growth as determined 
by their weight and size. Our observations focused on seeing if 
one of the diets used had a more dramatic effect on the turtles’ 
growth rate. Each researcher was given three Mississippi map 
turtle hatchlings to care for, for a total sample size of nine 
turtles. The turtles’ diets were all different in order to hope-
fully gather conclusive data. One group of turtles had a strict 
turtle pellet only diet; another group ate whole foods such 
as fresh/freeze-dried shrimp, worms, crickets, or vegetables; 
and the final set had a diet consisting of both the whole foods 
and pellets. The same measurement cycle was used for each 
group, with weight and size measurements every Sunday and 
Wednesday. Differences in the experiment included external 
living conditions such as house lighting and temperatures; 

however, all of the aquariums were set up identically and the 
same turtle care cycles for changing filters and water were 
maintained. Digital triple beam balances were used to record 
each turtle’s weight in grams twice a week, and tape measures 
were used to measure the length of each shell. Within a span  
of about four months, we were able to conclude that the turtles’ 
different diets had a drastic effect on their sizes and weights. 
It was observed that with the pellet diet, the turtles required a 
greater portion to be content in comparison to the other diets. 
Given these results, the turtles that had a strict pellet diet 
greatly increased in size and weight, the opposite of what  
was expected.

6711
The Role of Ankle Weights in Leg Muscle Growth
Alexander Hitch, Jacob Santos, Mario Garcia,  
and J. Richard-Gantka (teacher) 
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In this study, we tested the overall growth of leg muscles. We 
also tested whether ankle weights help increase the growth 
and production of leg muscles and increase one’s vertical jump. 
The study involved learning about muscle growth and if it 
can be stimulated by the use of weights. In the experiment, 
we set up and distributed a workout regimen to 10 people, 
and gave ankle weights to five of them. The weekly workout 
regimen consisted of five leg days, one day of upper body and 
core exercises, and one day without any workouts to make sure 
that the participants’ legs received a break. The intensity of the 
workouts increased every two weeks. In our first trial, we had 
the participants measure their own vertical jumps. Then, in 
our second trial, we measured the participants’ vertical jumps 
every Tuesday at school during lunch, because we needed to 
eliminate the factor of the participants recording at different 
angles and affecting their results. Throughout the study, we 
saw many increases and decreases in the vertical jumps of 
those in our experiment. In Trial 1, the participants’ verticals 
fluctuated, with changes such as 9 inches a week. In Trial 2, the 
results still fluctuated, but not as much as in Trial 1 with the 
angle differentiation being eliminated. When the experiment 
first started, we thought that those with ankle weights would 
have a greater increase in their vertical jumps than those with-
out weights, yet our end results showed little to no differentia-
tion in vertical jump growth between the weight and no-weight 
categories. Our experiment had many flaws and issues associ-
ated with it, and definitely led to mixed results between those 
participants with weights and those without. Additional factors 
to consider included genetics, other activities, diets, and more.
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6712
Caffeine’s Effect on Boys’ and Girls’ Blood Pressure 
and Reaction Times
Kassandra Huanosta, German De La Luz, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344
 
This study compared the differences between boys’ and girls’ 
blood pressure and reaction times when they were given gradu-
ally more caffeine. There was one week of rest between two 
weeks of constant caffeine consumption. At the end of every 
period, the blood pressures were recorded, followed by a quick 
reaction time test to see the differences caffeine had on the 
body. Reaction times were found to get faster and blood pres-
sure increased with caffeine. Overall the boys’ reaction times 
were more affected than the girls’ reaction times, but the blood 
pressure levels were about the same. 

6713
The Growth of Spearmint With Liquids  
With Different pH Levels
Leyla Huite, Karen Duong, Ingrid Ambriz, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The overall purpose of this study was to focus on the growth 
of spearmint with different liquids that all have a different 
pH. The best pH for plants to thrive in is usually about 5.5 to 
6.5, which is a little less than neutral and more on the acidic 
side. We chose this topic because as we’re approaching harsh 
climate change, the levels of acidity are rising. Weather tem-
peratures kept fluctuating from 67 degrees to up to 93 degrees 
in the past two months in which we have been conducting 
our study. We designed our longitudinal study by choosing six 
different liquids that each had a range of pH. We focused on 
how the spearmint plant grew with vinegar, sugar water, milk, 
orange juice, carbonated water, and tap water as our control. 
We hypothesized that a plant that receives a barely acidic 
liquid will most likely grow larger than it would with any other 
liquid given to it. Some of our major findings were that the 
spearmint plant that received tap water grew the most com-
pared to the other plants, which did not really grow as much. 
Most of the plants didn’t grow as much as we expected them 
to, and for that we have the weather and our current issue of 
climate change to blame. This is because the weather tempera-
tures were fluctuating, meaning the plants did not get as much 
natural sunlight as we first wanted. The plants that received 
carbonated water and tap water were the two that had growth 
of green sprouts over 2-3 centimeters. In conclusion, our 
hypothesis was mostly correct, although the weather affected 
how accurate our results could have been.

6714
The Effect of Added Heat on Basil to Model  
the Impact of Global Warming
Nikini Karunatilaka and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The goal of this study was to observe the effect of added heat 
on the growth of common basil (Ocimum basilicum). This 
would model the impact of global warming (temperature-
wise) on plant growth. To do so, three storage containers were 
equipped with five plastic pots with soil and four basil seeds 
per pot. One of these containers (Container C) had two heating 
pads (for terrarium use) taped on top. Another (Container 
B) had one. The third one (Container A) did not have any. 
Each heating pad provided about 2°C extra heat. Container 
A had an average temperature of 18.27°C, Container B was at 
about 20.22°C, and Container C had an average of 22.23°C. A 
light source was added to each container, and the lights were 
turned on every morning at 6:30 a.m. (from February 16 to 
May 25). The lights were turned off every afternoon at 4:30 
p.m. At that time, each container was opened and given the 
same amount of water via a sprayer. Each Saturday, the average 
height and number of leaves were recorded per plant for each 
container and for all containers. Several of the plants died 
after they sprouted, but the surviving ones were measured. 
Germination occurred more quickly in the container with the 
most added heat, but there were more surviving plants in the 
container without additional heat. The plants in Container A 
showed the most growth and the most leaves, and the leaves 
in this container were also larger and more vibrant. However, 
Container B did not always have the second-highest average of 
leaves or height. Sources of error, most notably the mushroom 
in Container A, may have affected these results. Overall, the 
plants in Container A (with no additional heat) displayed the 
best growth.

6715
Bacterial Growth in Lipstick
Hailey Klitzner, Roque Morales, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

For our experiment, we tested four different widely used 
lipsticks (one of which was 100% natural) to see their bacterial 
growth over about a five-week time period. Bacteria multiply 
through binary fission and then create bacterial colonies, 
which we observed. This experiment was important because 
harmful bacteria can be on your lips throughout the day, and 
can be ingested and make you ill. We used five participants, 
both male and female, and they applied each lipstick and 
kissed an agar gel Petri dish. We took pictures every Monday, 
Wednesday, and Friday for the five-week period to see how 
much bacteria grew. We found that the Burt’s Bees® 100%  
natural lipstick had the most observed bacterial growth overall. 
Throughout the duration of the experiment, we noticed a fast 
upward trend in bacterial growth for all four lipsticks, but the 
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Burt’s Bees lipstick seemed to develop more bacteria than the 
others upon Week 1. Continuing throughout the experiment, 
the Burt’s Bees lipstick formed a tremendously higher number 
of bacterial colonies than the three other lipsticks.

6716
The Amount of Bacteria Present in Toilet Water 
Versus Drinking Fountain Water
Tracy Lobido, Esmeralda Rubalcava, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The experiment in this study took place over the course of a 
30-day period, and was performed to compare the amount of 
bacteria present in toilet water versus the amount present in 
drinking fountain water. The purpose of this investigation was 
to discover the reality of what students are ingesting when they 
drink out of water fountains. In the investigation, we observed 
the differences between the number of bacterial colonies found 
in the two water sources. The design of our study included 
the use of Petri dishes, agar, samples of toilet and drinking 
fountain water, an incubator, and the collection of data over a 
30-day period. We hypothesized that there would be more bac-
teria present in the toilet water than in the drinking fountain 
water. However, after completing this study, we observed that 
the drinking fountain water contained more bacteria, while 
the toilet water contained more fungi. In the end, we could 
not reject or accept our hypothesis because different results 
occurred that were not expected.

6717
Effects of Different Foods on Hermit Crabs
Brandon Lopez, Candace Kreuz, Natalee Merino,  
and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

This lab focused on the animals known as hermit crabs, and 
the purpose was to discover if different variations of food 
impact how frequently the crabs change shells. This was tested 
by giving the crabs options as to which types of foods they 
ate – vegetables and fruits (such as spinach, apple, banana, 
lettuce, mango, carrots, and papaya) or hermit crab food 
provided at your local pet store. One of the research problems 
that was investigated during this lab was when the hermit 
crabs started molting, which is the process by which a hermit 
crab starts to grow. Three out of the 12 hermit crabs we had 
went into a molting phase. When this happens the crabs tend 
to come completely out of their shell. However, to do this they 
need to store salts in addition to water in order to build up the 
hydrostatic pressure necessary to burst open their exoskeleton 
so they can pull out of it. In this phase it might seem like the 
crabs are dying, but they aren’t because they tend to separate 
themselves since they are vulnerable during this time. This 
was not a problem we expected, but it occurred and it showed 

us how hermit crabs go through different phases. To conduct 
this study you need to set up a 10-gallon tank that includes 
hermit crab sand and hermit crab soil so that half of the tank 
contains dirt and half contains sand. In the tank you also need 
to put a dish for the food, along with two water bowls – one 
for saltwater and one for freshwater – as the crabs need both 
types provided to them. You need to add a dome that the crabs 
will use as their home, and can include other decorations that 
you would like. In the back of the tank there needs to be a 
hermit crab thermometer that measures the temperature and 
humidity. This is very important because hermit crabs need to 
live in certain conditions (72˚F-80˚F). In addition, there must 
be a heater that is placed under the tank on either side (dirt or 
sand side) to keep one side cool and one side warm. We found 
during this study that the hermit crabs definitely preferred 
fresh vegetables and fruits, and decided to change shells when 
given this food instead of the pet store food. Most of the crabs 
changed shells when we provided the fresh fruits and veg-
etables. We believed that the fruits and vegetables had a better 
impact on the hermit crabs, as shown by our data, compared to 
the pet store food. This was our hypothesis from the start.

6718
How Red Light Affects Peripheral Vision
Gabriel Mercado and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of this study was to test how red light affects 
peripheral vision. The participants had their peripheral vision 
tested three times under white light and three times under 
red light. To do this, the participants faced a wall and looked 
straight ahead. I waved my hand against the wall and increased 
the distance from them against the wall until they were unable 
to see my hand. In this study, every participant’s peripheral 
vision decreased drastically under red light when compared to 
under white light. The results indicated that red light negatively 
impacts peripheral vision.

6719
The Effect of Watering Volume on  
a Seed’s Germination and Development
Jevy Miranda and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of this study was to determine the effect of 
watering volume on a seed’s germination and its development 
as it grows. I planted 40 Fernleaf dill seeds in nursery pots, 
divided them into groups based on watering volume (0 mL, 15 
mL, 120 mL, and 240 mL), and observed them over the course 
of 59 days. The plants were uprooted at the end of the study, 
measured from tip to root, and measured for dry weight. The 
15 mL plant grew the tallest and weighed the most; the 240 mL 
plant grew the longest root systems; and all of the seeds (except 
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for the 0 mL ones and non-germinators) germinated within a 
close range of three days apart. Contrary to the hypothesis,  
the “moderate” value of 120 mL of water yielded the least 
significant plant growth.

6720
How Electromagnetic Radiation in Soil  
Affects Plant Growth
Pedro Rodriguez, Sheliya Tronco, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Our study was designed to show the cause-and-effect of elec-
tromagnetic radiation in soil on overall plant growth. We used 
five mason jars with the same amount of dirt and water in each 
one. Each mason jar was microwaved for a certain amount of 
time, receiving a different amount of radiation. Over a span of 
two weeks, we measured the height and growth of the plant 
in each mason jar and compared them to see if the plants had 
varying heights. We found that at 1 minute in the microwave, 
the seed did not grow. Each jar that was in the microwave for 
45 seconds or less had plant growth.

6721
Do Pollution and Weather Conditions Influence the 
pH Levels and Life Forms in Different Water Sources?
Sara Nieves, Sheikh Tazri, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of our longitudinal study was to test the pH levels 
of different water sources and to see if pollution and weather 
conditions have an influence on the pH levels and on the life 
forms that live in each water source. To test this hypothesis, we 
collected water from four different sites: Santa Monica Beach, 
lake water from Lake Balboa, water from a pool at Sheikh’s 
house, and a creek off of Halsey Street and Gothic Avenue. To 
find out the pH levels of the water, we acquired pH test strips 
from our teacher. To separate the pollution from the water, 
we used a coffee filter on all of the samples. Throughout our 
tests on these water samples, the trend we saw was that the pH 
stayed around the same range, not moving past a difference 
of 2. However, for Lake Balboa, it changed more drastically 
than in the other locations, going from 7.2 to 9.1 to 8.2. There 
was not as much pollution as we previously anticipated in 
any of the samples. When we strained the water through the 
coffee filter, really nothing was separated except sand from 
the Santa Monica Beach sample. For the weather analysis, the 
temperature varied quite a bit (up to 14 degrees difference). 
We centrifuged all of the water samples to find organisms, 
and we saw that almost all of the organisms were algae, which 
were in every water sample we tested. Also, over the course 
of three months (March, April, and May), we catalogued the 
climate data on the days we obtained our water samples. This 
helped us understand what the environment was like and how 
that potentially could have altered the pH levels. To create 

a comparison for the pH levels, we set up a control water 
source using regular tap water left in a container with a closed 
environment. From this water supply we obtained a pH level 
over the course of the three months. With no outside weather 
conditions and no pollutants, the water’s pH level maintained 
consistency during this time.

6722
Use of Temperature to Change the Behavior of  
the Keratin in Human Hair Cuticles
Katelynn Perlstein, Roxan Sheikh, Desiree Trujillo,  
and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

This research study focused on the use of temperature to 
induce a change in the behavior of keratin in human hair 
cuticles. If water and heat break down the hydrogen bonds of 
hair, then the hair exposed to hot water will have an altered 
cuticle structure. In order for this study to be deemed success-
ful, it needed to use 100% human hair – curly and straight. The 
experiment’s data trends showed that the weight of the hair 
(g) increased with higher water temperature. Increated weight 
suggested that the hair’s cuticles loosened and allowed the hair 
to exhibit a higher rate of absorption and moisture retention. 

6723
Animal Behavior and Food Preference
Daniel Phillips and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The overall purpose of this study was to observe animal 
behavior and food preference. My two test subjects were the 
class guinea pigs. I isolated the guinea pigs with two samples 
of dried fruits or vegetables, or a mix my teacher provided. I 
put 8.5 grams of each food inside of the chamber and put in 
both guinea pigs because they are scared to be alone. However, 
I noticed that they wouldn’t eat, but rather curled up with 
each other and squealed. I realized they weren’t in their own 
environment, so they weren’t comfortable doing simple tasks 
like eating. So I placed them in their specific environment and 
they went directly to the food bowl. Butterscotch and Sam 
showed specific changes in behavior, but their food prefer-
ences were the same. They still tended to go more toward the 
dried vegetables. Days later they were introduced to different 
foods like apple cores and peas. They still preferred carrots and 
apple cores and only went to the meal in between fights over a 
specific chunk of the fruit or vegetable. They became aggres-
sive when one took the core or when the other went to another 
food, showing competition between them. My initial hypoth-
esis was that food preference doesn’t create or influence 
animal behavior, but this study showed that my hypothesis was 
incorrect. Food preference made the guinea pigs aggressive and 
pushed them to compete for what they wanted.
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6724
The Effect of Increased pH Levels and CO2 
in Water on Plant Growth 
Sean Tremain and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of this study was to discover the effects on plant 
growth of increased pH levels and CO2 in water caused by 
pollution. The design of the experiment mimicked conditions 
of acidity found in polluted rainwater and documented how 
tomato plants responded to the different levels of potential of 
hydrogen (pH) in solutions used for watering during germina-
tion and maturation. Vinegar was used to simulate aid rain, 
and baking soda was used to mimic CO2 levels in the atmo-
sphere. The tomato plants were watered with either distilled 
water, a vinegar solution, or a baking soda solution. The results 
of the trials showed that if the plants were watered with a 
substance with a pH that was significantly higher or lower than 
7, they died as a result of diffusion of the corrosive substances 
into their cells. 

6725
How Different pH Levels of Water Affect the  
Growth Rate of Germinated Radish Seeds
Valerie Pimentel, Gaby Quintero Martinez, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of our experimental study was to see how the 
growth rate of germinated radish seeds is affected by differ-
ent pH levels of water. This study is important because of the 
increase in gases that reach the atmosphere and combine with 
elements in the air to form other compounds, which decreases 
the pH of rainwater (making it more acidic). Results from this 
experiment can help us better understand how climate change 
can impact our vegetation if we don’t protect the planet. 
Sixteen radish seeds, in groups of four, were germinated on a 
napkin for two days. They were separated into four water treat-
ments after germination: acid rain, tap water, rainwater, and 
hose water. The acid rain was man-made by mixing distilled 
water with sulfuric acid until a pH of 4 was obtained. Two 
germinated seeds were placed in cups labeled with one of the 
four treatments. Each cup was watered with its corresponding 
treatment for a total of eight days, and each day the heights of 
the plants were recorded. At the end of the experiment, the 
results showed that the seeds that received more acidic water 
had a slower growth rate, meaning that the pH level did affect 
the efficiency of radish seed growth. Within the first two days 
of growth, the acidic rain plants did not have exponential 
growth as much as the rainwater plants did. Out of all of 
the test groups, the natural rainwater group had the greatest 
growth rate, with the largest height of 2.7 inches on the first 
day of measurement. The tap water group had a lack of growth 

as the experiment progressed, with the average growth by Day 
6 less than that of the acid rain-exposed seeds. With these 
results, we can conclude that variances in pH affect the growth 
of radish seeds.

6726
How Do Different pH Levels of Water Affect  
the Growth of Sunflowers?
Christopher Santiago, Chris Nolasco, Michael Evangelista,  
and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

The purpose of our study was to discover the effects of acidic 
pH levels in surrounding soil on sunflower plants, and to tie 
this to acid rain and its impact on natural plants. We inves-
tigated the research question, “How do different pH levels of 
water affect the growth of sunflowers starting from germina-
tion?” For our study design, we created five groups of the same 
planted sunflower seeds and assigned different pH water to 
each group. The environmental conditions for all of the seeds 
were the same to ensure the most accurate results. Our major 
findings were that the rate of germination and growth of the 
seeds that received lower pH water, such as 2 or 3, were much 
less than that of the plants watered with pH levels of 4, 5, and 7. 
Our interpretations were that the growth of plants in the wild 
will decrease when the acidity of natural rain increases due to 
increasing climate change.

6727
The Effectiveness of Different Acne Solutions  
on Bacterial Resistance
Jasmine Ramirez, Kimberly Martinez, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

This experiment tested to see which acne solutions are most 
effective at affecting bacterial resistance. We wanted to 
find out if store-bought acne solutions like Clean & Clear® 
and Neutrogena® would be more effective than natural acne 
treatments like aloe vera, water, and tea tree oil. In this study 
we grew Propionibacterium acnes, examined how different 
acne solutions affected its growth, and monitored its further 
growth. We grew bacteria in 15 Petri dishes, with three Petri 
dishes assigned to each acne solution. Our hypothesis was: 
“If Propionibacterium acnes is grown separately with the five 
different solutions tested (water, Neutrogena, Clean & Clear, 
aloe vera, and tea tree oil), the store-bought acne solutions will 
be more effective in limiting the growth of Propionibacterium 
acnes.” Throughout two months, we not only found the growth 
of bacteria, but of fungi as well. Based on the data collected, 
Neutrogena is the best product to use of those tested to limit 
the formation of acne due to Propionibacterium acnes.
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6728
The Growth of Radish Seeds When Exposed  
to Different Radiation Sources
Tania Villa, Marvin Serrano, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Throughout our experiment, we focused on the plant growth 
of radish seeds when exposed to different sources of radiation, 
and their radiation count. We planted five radish seeds in a 
total of five 16 oz. mason jars. While one jar was our control, 
the other four were exposed to different amounts of radia-
tion. One was near a TV, the second near a Wi-Fi router, the 
third by a computer, and the last one near a phone. With each 
source emitting different amounts of radiation, we analyzed 
the plants’ growth throughout the experiment time frame. 
We used a Geiger counter to measure the amount of radiation 
from each source. Knowing that the Wi-Fi router emits the 
highest amount of radiation of the sources used, we expected 
stunted growth of the plants near it. Also, because both the 
phone and the computer emit the least amount of radiation of 
the sources used, we expected the plants near them to grow 
somewhat normally. Our results concluded that the computer 
plants grew the fastest, at first having 0.03 counts per minute 
of radiation. Four days later the plants near the television, 
having 0.07 counts of radiation, actually surpassed the rest of 
the plants and had the greatest height. Four to six days later 
the computer plants had the greatest height and remained 
like that for the rest of the experiment. The plants near the 
Wi-Fi router grew 0.2 inches smaller than the rest of the plants. 
Overall, despite the plants near the highest level of radiation not 
having stunted growth, they still grew smaller than the rest of 
the plants.

6729
Which Liquid Is the Best Conductor of Electricity?
Victoria Lalayan, Jieun Han, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out which liquid 
conducts the greatest amount of electricity. We experimented 
with orange juice, coffee, milk, and vinegar. Our hypothesis 
was that the milk and coffee would conduct the most electricity. 
According to our research, coffee powder itself is not a good 
conductor, but when made into a liquid it is. Also, we thought 
that milk would be a good conductor because of the lactose, 
proteins, salts, and, most importantly, the ions in it. According 
to our results, the milk conducted the most amount of elec-
tricity out of the liquids tested. The second-best conductor 
was vinegar. Coffee was third, and orange juice was the least-
effective conductor.

6730
Does the Density of Different Liquids  
Affect Their Evaporation Rate?
Ylena Valencia and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this experiment was to find the rate at which 
different liquids with different densities evaporate in room 
temperature. I tested three different liquids – water, orange 
juice, and apple juice – after I calculated their densities using 
the formula D = m/V. I placed the samples on my kitchen 
counter and collected data on their rates of evaporation over 
the course of a week. My hypothesis was that the water would 
have the quickest rate of evaporation because it had the lowest 
density of the liquids tested. The water had a density of 1 g/
ml, the orange juice had a density of 1.005 g/ml, and the apple 
juice had a density of 1.01 g/ml. On the first day, the water had 
a mass of 200 g, the orange juice had a mass of 201 g, and the 
apple juice had a mass of 202 g. However, after seven days, the 
water had a mass of 171 g, the orange juice had a mass of 168 
g, and the apple juice had a mass of 176 g. In conclusion, the 
orange juice evaporated the most, followed by the water and 
then the apple juice. The results did not agree with my hypoth-
esis, and I couldn’t conclude that the density played a big role 
in the evaporation rate since the densities of the liquids were 
very close in value. One reason the orange juice evaporated the 
most may have been that it was closer to the stove, which could 
have affected it since the temperature of that area was slightly 
higher than the temperature near the other two liquids. If I 
were to do this experiment again, I would choose liquids with a 
higher difference in their densities, and I would make sure that 
the temperature was the same near all of them for the duration 
of the experiment.

6731
How Effective Are Different Sanitary Wipe Brands  
For Cleaning Shopping Cart Handles?
Tyler Takeshima and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out which sanitary 
wipe brand of those tested is the best for cleaning shopping 
cart handles. The wipes I tested were Clorox®, Lysol®, and Wet 
Ones®. My hypothesis was that the Clorox and the Lysol wipes 
would work the best because they use benzalkonium chloride, 
and that the Wet Ones would not be as effective because they 
use benzethonium chloride. Benzalkonium chloride is a main 
surface disinfectant and benzethonium chloride is sometimes 
used in mouthwashes. My procedure involved getting three 
samples from three different shopping carts. I swabbed the 
right side of the handle of the first shopping cart without using 
a sanitary wipe (no wipes as the control). Using the same cart, I 
wiped the middle right part with the Clorox wipe and swabbed 
it. Then I wiped the middle left part with the Wet Ones wipe
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and swabbed it, and wiped the left part with the Lysol wipe and 
swabbed it. I repeated these steps for the other two shopping 
carts and swabbed them in separately labeled agar-filled Petri 
dishes. I placed the Petri dishes in a homemade incubator using 
a Styrofoam cooler and a 40-watt light bulb, and maintained a 
temperature between 85˚F and 100˚F. After one, two, and three 
days, I counted the number of spores and recorded them. The 
results supported my hypothesis, with the shopping cart areas 
cleaned with sanitary wipes having less bacteria than the areas 
not cleaned with wipes. In conclusion, I found out that the 
Clorox and Lysol wipes worked the best, the Wet Ones third 
best, and no wipes the worst. 

6732
What Is the Bacterial Content of Milk?
Thomas Do and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this experiment was to find out which of 0%, 
1%, 2%, and whole milk has the most bacteria. I tested the 
presence of bacteria by putting 1 ml of methylene blue in test 
tubes containing 9 ml of each type of milk. The methylene 
blue stained the milk blue, and as bacteria formed, the blue 
color became lighter. My hypothesis was that the whole milk 
would be the last to turn white. My hypothesis turned out 
to be correct. It took four days for the 0% milk to turn white 
again, five days for the 1% milk to turn white again, six days for 
the 2% milk to turn white again, and seven days for the whole 
milk. Since whole milk was the last to regain its original white 
color after being stained by the methylene blue, it had the most 
bacteria. This is because whole milk contains more cream than 
the rest of the milks, and cream contains bacteria. 

6733
Soap Versus Sanitizer
Tala Ahmadie and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of my experiment was to find out which sanita-
tion method of the two tested is better for keeping hands 
clean and free of bacteria. I swabbed my hands after washing 
them with soap and after cleaning them with hand sanitizer, 
and streaked the swab samples on Petri dishes with agar. My 
hypothesis was that soap would be more effective at keeping 
hands clean. I thought this because soap and water get into the 
pores of your hands and clean them, while sanitizer only kills 
the outer coat of bacteria and viruses. After one day, I noticed 
that my soap Petri dish had two colonies of bacteria, while the 
sanitizer one had four. This process eventually continued, with 
the growth of one bacterial colony a day. My percentages were 
40.59% for soap and 59.41% for sanitizer. So, in conclusion, my 
hypothesis was correct, and soap does sanitize hands better 
than hand sanitizer.

6734
The Most Common Phobia Among Students 
Shayda Radmehr, Kailey Soltero, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out the most 
common phobia among middle school students and the reason 
why. We surveyed 100 students and asked them what their 
biggest fear was, if anyone else in their family had this fear, and 
if they had an experience that might have caused this fear early 
in their life. We did this so we could find out if the fear was 
passed down genetically or if it was caused by an experience 
they had when they were younger. We found that the most 
common phobia was spiders: 32% of the students we surveyed 
had this fear. The reason behind the phobia was an experience 
they had as a child, with 56% of the students giving this reason. 
These results both disagreed and agreed with our hypoth-
esis. The findings disagreed with our hypothesis because we 
thought that the most common phobia would be clowns, 
but they agreed with our hypothesis because we thought the 
reason behind the fear would be an experience the students 
previously had. In conclusion, the most common phobia 
among the middle school students we surveyed is spiders and 
the reason behind it is an experience they had early in life. 

6735
Can a Wind Turbine Charge a Phone?
Arman Hovhannisyan, Samuel Garcia, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out how wind can 
produce electricity to charge a phone. Our hypothesis was that 
wind can produce enough electricity to accomplish this. We 
built a wind turbine out of PVC pipe with a DC motor, which 
connected to a car charger to plug the phone charger into. We 
tested this experiment three different ways. First, we used a 
blow dryer to try to rotate the wind turbine propellers, but 
the blow dryer was not strong enough to turn them. Next we 
used a leaf blower, but that still was not strong enough to turn 
the propellers. Finally we tested the turbine by using a car. We 
put the wind turbine outside of the window, and the wind was 
strong and high-speed enough to turn the propellers as the car 
was driving on the freeway. The propellers then turned the DC 
motor, which generated enough electricity to charge the phone. 
Our results were that the wind turbine needed high winds to 
produce electricity, and with that the phone charged 1% in  
2:52 seconds. 
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6736
Matching Children to Their Parents                                                      
Sabina Gergis and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of my project was to find out how well people 
can match children’s pictures to their parents’ pictures when 
the children are newborns and then when they are 2-3 years 
old. My hypothesis was that people would match toddlers’ 
pictures better because based on the information I gathered 
from research, the more children grow, the more they resemble 
their parents. I did my experiment by gathering five couples’ 
pictures and pictures of their children when they were just 
born and when they were 2-3 years old. I asked 50 different 
people to match the newborns to their parents and recorded 
the number they got correct out of five. Then I had them do the 
same with the toddler pictures. For the newborns, 10% of the 
people I tested got zero correct, 38% got one correct, 26% got 
two correct, 22% got three correct, and 4% got five correct. For 
the toddlers, 24% got zero correct, 18% matched one correctly, 
22% matched two correctly, 26% matched three correctly, and 
10% matched five correctly. It was impossible to match four 
correctly because if a person had four correct, they would 
only be left with one and it would give them five correct. The 
average that people got right for newborns was 1.76, and for 
toddlers it was 1.9. The results were very close but the toddler 
average was slightly higher. This proved my hypothesis correct, 
but was not exactly what I expected. I think the reason why the 
results were so close together is probably because the children 
were not old enough to show a significant resemblance to 
their parents. If I were to repeat this experiment, I would use 
pictures of the children at different ages to see at what age the 
most matches would be predicted correctly. 

6737
Do Male or Female Students Have a Better Memory? 
Rylee Stefanelli Wilson, Carlee Newman, and A. Antoniou (teacher)
Robert Frost Middle School  
12314 Bradford Pl., Granada Hills, CA 91344
 
The purpose of our experiment was to find out whether female 
or male students have a better memory. We tested female and 
male students in middle school by showing them a piece of 
paper with 25 objects on it, and letting them study the paper 
for 30 seconds. When the time was up, we gave them 10 sec-
onds of wait time and then asked them to write down as many 
objects as they remembered in 30 seconds. Our hypothesis was 
that females would have a better memory. We also thought 
that females would list balloons first and males football first 
because of a general stereotype. Our hypothesis was partially 
correct. According to our results, the males remembered 360 
items total, an average of 7.2%, and the females remembered 
387 items total, an average of 7.74%. This agreed with our 
hypothesis. Our hypothesis about the first item that the  

females and males would list did not agree with the results, 
because the majority of both the females and males wrote 
down apple first.     

6738
How Different Liquids Affect the Process of  
Turning Gelatin to Plastic 
Roy Gutierrez, Max Gonzalez, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our project was to see how different liquids 
affect the process of turning gelatin to plastic. We did the 
experiment by using Gatorade®, Capri Sun®, and Sprite®. Our 
hypothesis was that Gatorade would have the best results. We 
first put unflavored gelatin mix in a saucepan with the desired 
liquid, and using a whisk we stirred for about 40 seconds. Then 
we put the saucepan over a stovetop until the mixture melted. 
We placed the melted mixtures in molds and left them out for 
a few days. The Gatorade gelatin got moldy quickly and was 
soft. The Capri Sun gelatin was less moldy but not very hard, 
while the Sprite gelatin was the least moldy and the hardest. 
Our hypothesis was wrong, because the Gatorade was not the 
best liquid to use to make plastic out of gelatin.

6739
What Kind of Sunglass Lenses Provide the  
Most UV Protection? 
Nicholas Lorenzo and A. Antoniou (teacher) 
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out what kind of 
sunglass lenses provide the most UV protection, because I have 
sensitive eyes and wanted to see what would help me the most. 
I tested three different glasses, which were a $5 pair from a 
liquor store, a $20 pair from Amazon, and a $100 prescription 
pair. The materials I used besides the glasses were a shoebox, 
a black light, and a UV detector. My hypothesis was that the 
expensive glasses would provide the most protection and the 
cheap ones would provide the least protection. To test this, 
I used a UV detector. The results were that all of the glasses 
produced the same results, regardless of cost, and completely 
negated the UV rays.  

6740
Estimating the Amount of Vitamin C  
in Fresh Fruit Juices
Paolo Marmol and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find the amount of 
Vitamin C in certain fresh fruit juices. I hypothesized that 
orange juice would have the most Vitamin C, followed by 
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lemon, grapefruit, and pineapple, with lime fruit juice having 
the least amount. The method I used was redox titration with 
iodine. Redox titration is a method that measures an unknown 
amount of a chemical in a solution, which in this case was 
Vitamin C. Redox comes from the chemical process that takes 
place between Vitamin C and iodine, which is oxidation-reduc-
tion. My control was the Vitamin C reference sample, which 
contained 31 mg of Vitamin C. It took 25 drops of iodine to 
turn the solution to blue or to oxidize 31 mg of Vitamin C = 
0.80645161 drops/mg. I poured 1 ounce of each squeezed fruit 
juice into separate glasses containing 4 ounces of water, added 
1 teaspoon of the starch solution to each, and stirred them. 
Then I used an eyedropper to add iodine drops to the solutions, 
stirred them between drops, and recorded each drop until the 
solutions turned blue. Then I calculated how much Vitamin 
C was in them by dividing the number of drops of iodine by 
0.80645161. In conclusion, my hypothesis was partially correct 
because orange juice had the most Vitamin C per ounce, with 
52.08 mg, and lime had the least, with 22.32 mg. Grapefruit 
juice coming in third was correct, with 26.04 mg of Vitamin 
C per ounce. However, my hypothesis for the pineapple and 
lemon did not agree with the results because the pineapple 
came in second, with 47.12 mg of Vitamin C per ounce, and 
lemon tied with lime, making them both end up with the least 
amount of Vitamin C per ounce. 

6741
How Fast Can a Turtle Complete a Maze? 
Natalie Meschyan, Kaylah Carney, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to see how long it would 
take red-eared sliders to complete a maze, and to see if they 
have the intelligence for it. We wanted to do this for our sci-
ence fair project to prove that just because turtles are slow does 
not mean they are not intelligent. We tested the speeds of four 
different turtles. Our hypothesis was that the turtles would all 
take from 3 to 4 minutes to complete the maze. The maze we 
built was 355.6 centimeters long, and the results were that the 
average time for all of the turtles was approximately 7 minutes. 
We were off on our estimated time, but the turtles still finished 
in a good time. They were able to complete the maze, which 
proved that they could do it.

6742
Which Color Do Plants Love the Most? 
Manuel Regalado and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out which color of 
light affects the growth of lentil and radish plants the most. I 
grew the plants from seeds, using SaranTM Wrap around them, 
and observed them for three weeks. The radish plant under the 
blue light grew 2” tall and the lentil plant grew 4” tall. For the 

purple light, the radish plant grew 5” tall and the lentil plant 
7” tall. For the clear light, the radish plant grew 3” tall and the 
lentil plant 5” tall. For the green light, the radish plant grew 
4” tall and the lentil plant 6” tall. According to my results, the 
purple light affected the growth of the plants the most, making 
them grow taller and fuller. The lentil was growing tall and 
straight, and the radish was sprouting and was fuller. 

6743
Extracting Chlorophyll 
Leyla Rini and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

Why do people extract chlorophyll? Chlorophyll is used 
by doctors and other individuals for a variety of medicinal 
benefits, such as the vitamins it includes. Chlorophyll is the 
green pigment found in green plants, and it plays an important 
role in the process of photosynthesis by capturing the energy 
from the sun’s light. In my project I extracted chlorophyll from 
green leaves to learn more about it, and the method I used was 
paper chromatography. My hypothesis was that there would be 
a distribution of different shades of green on the paper. Instead, 
the only two pigments on the paper were green (chlorophyll b) 
and yellow (carotenoids). My hypothesis did not exactly match 
up with my results, but I learned a lot about the process of 
photosynthesis and the properties of chlorophyll through this 
experiment.    
                           

6744
Which Makeup Product Contains the Most Bacteria?
Lauren Reilley and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out which makeup 
product contains the most bacteria. I went to three different 
stores – a drugstore, a high-end makeup store, and a random 
clothing store – and I bought three types of makeup at each 
store – one lipstick, one foundation, and one eye shadow. I 
swabbed all of the makeup products on agar-prepared Petri 
dishes (separate Petri dishes for each makeup product). My 
hypothesis was that the random store products would contain 
the most bacteria, and the high-end store products would 
contain the least amount of bacteria. I assumed the random 
store products would contain the most bacteria because some 
of the products were clearly open and had been used before. I 
assumed the high-end store products would contain the least 
amount of bacteria because none of the products seemed to 
have been opened. I observed the Petri dishes for bacterial 
growth for three weeks. The results were that the random store 
products contained the least amount of bacteria, the high-end 
store products contained the most bacteria, and the drugstore 
products ended up in the middle. This conclusion was different 
than my hypothesis. The reason for these results was because 
of the preservatives used in makeup. According to my research, 
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parabens are used to protect makeup from spoilage and from 
microorganisms. It is possible that the high-end products 
contain fewer preservatives than the others. 

6745
Electrical Generator 
Kylee Mitchell and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344
 
The purpose of my experiment was to find out the best way 
to build an electrical generator, and what light bulb and 
motor of those tested work the best when constructing this 
type of generator. I tested which charges work the best for 
the DC motor and the AC motor. I performed many trials 
to see if a DC or AC motor works better with open or closed 
circuits. My hypothesis was that the DC motor would work 
better because it uses positive and negative pulses to the 
moving atoms. This creates static energy, because in order to 
create voltage and current, the magnet wire must be attached 
sideways across a wire. I also believed that the small LED light 
would work better because the very small filament inside the 
bulb carries a lot more electrical current compared to larger 
LED light bulbs. The first trial used the DC motor and the 
LED light bulb. When the circuits were open, the electrical 
charges hardly flowed. Since the circuits were not connected, 
the charges were not getting to the light bulb properly. The 
second trial took place with the circuits for the DC motor 
closed. When the circuits were closed and connected, all of 
the positive and negative charges went through the light bulb 
very effectively. As a result, the light bulb produced a very 
bright red light and worked the best compared to the other 
trials. The third trial used the AC motor and the LED light 
bulb. When the circuits were closed, the electrical charges 
between the light bulb and the motor did not flow properly. 
In the fourth trial the AC motor circuits were open, and the 
electrical charges flowed much better through the light bulb, 
but the light was not as bright. This happened because the 
AC motor carries positive charges, while on the other hand, 
the DC motor carries both positive and negative charges. To 
indicate which motor worked better, I made a graph showing 
the different velocities between the motors. When the circuits 
were closed for the DC motor, the velocity was (3.15 MPH), 
and when the circuits were open, the velocity was (0.5 MPH). 
When the circuits were closed for the AC motor, the velocity 
was (1.2 MPH), and when the circuits were open, the velocity 
was (2.15 MPH). In conclusion, my hypothesis was correct. The 
best way to make a generator is to use a DC motor with closed 
circuits, because this allows all of the electrical current to pass 
through the filaments in the light bulb. Also, the smaller light 
bulb works better because the electrical currents are stronger 
compared to in the larger light bulb. I also noticed that the 
magnetic commutator behaved better with the small LED light 
bulb because it contains positive and negative pulses.

 

6746
Which Water Filter Works Better? 
Jessica Herrera, Brielle Fredeluces, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford PI., Granada Hills, CA 91344

The purpose of our experiment was to test out two types of 
homemade water filters to see which one worked better. The 
first water filter was made out of a 2-liter plastic bottle, a coffee 
filter, a layer of charcoal, sand, rocks, and gravel. The second 
water filter was made out of a bucket, three layers of charcoal, 
sand, rocks, and one layer of excelsior. We hypothesized that 
the second filter would work better because it had more layers 
for the water to go through to purify it. The second filter puri-
fied the water better in terms of coloration, since the water was 
clearer than it was in the first method. However, a total of 336 
pieces of debris went through the layers in the second filtration 
method. The water in the first method had none. We decided 
this result was due to the presence of the coffee filter in the 
first method. Debris did not pass through, but the water was 
not clear. We think that if we added a coffee filter to the second 
filtration method, we would have better results. If we go by the 
clarity of the water, the second method worked better, which 
agreed with our hypothesis.

6747
Seebeck Effect
Iliana Acevedo and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to test the Seebeck effect, 
or, more specifically, to measure the amount of electrical 
energy given off by various ranges of temperature. First I built 
a thermocouple thermometer capable of measuring the voltage 
of my different variables. The four variables I measured were 
ice water, boiling water, an oven set at 250°F (121˚C), and my 
refrigerator. To test these I had to place the thermocouple 
probe into each of the media and read the potential voltage. I 
had to take special considerations to obtain the higher read-
ings. I purposely utilized a metal-wire braided probe to with-
stand the intense heat of the oven. Otherwise the wire would 
have melted, and potentially would have introduced inaccurate 
data. For the higher temperatures, I used a wire-mesh probe 
to withstand the oven’s intense heat. My hypothesis was that 
the potential electrical voltage would be directly related to 
the medium of what I was measuring. My data confirmed 
this, with ice water having the lowest voltage, followed by the 
refrigerator, boiling water, and finally the oven set to 250°F. 
In conclusion, my hypothesis was correct. As confirmed by 
my data, the higher the temperature, the more the electrical 
potential.
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6748
Do Liquids Freeze at the Same Rate? 
Hamilton Grashel and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

In my experiment, I tested different liquids to see if they 
froze at the same rate. I used 1 cup of each of five liquids at 
the same temperature: 2% reduced fat milk, olive oil, bottled 
water, Coca-Cola®, and apple cider vinegar. I placed them in 
five mason jars and put them in the freezer. My hypothesis was 
that the olive oil would freeze first since it is sodium free, and 
salt slows down the freezing process. I was correct: The olive 
oil was the first to freeze, then the milk, Coke, water,  
and vinegar. 

6749
Do Different Colors of Light Affect the Amount  
of Heat They Emit?
Liliana Biller, Gerardo Gutierrez, and A. Antoniou (teacher) 
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

In our experiment, we wanted to see if changing the regular 
color of light to different colors would affect the amount of 
heat the light emits. We used blue, green, and red bulbs for our 
experiment. We connected all of the lights to a power source 
and placed thermometers next to each bulb for 15 minutes. 
Our hypothesis was that the blue light would emit the most 
heat. Our hypothesis was correct. The temperature next to the 
blue light was higher than around the others. The temperature 
near all of the lights was about 75 ,̊ but the temperature near 
the blue light was 3˚ higher. Our conclusion was that blue light 
emits the highest temperature compared to the other light 
colors tested.

6750
What Foods Contain Starch?
Gia Medina, Maliya Alvarez, and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to identify foods that 
contain starch. The six foods we tested were carrots, apples, 
eggplant, rice, bread, and potatoes. Our hypothesis was that 
carrots, apples, and eggplant would not have a high amount 
of starch, while bread, rice, and potatoes would. In order to 
perform this experiment, we chopped portions of the six foods. 
Our control was 2 mL of iodine solution, which determined 
whether the foods contained starch. We placed 2 mL of iodine 
solution on the surface of each of the six foods. Once the solu-
tion interacted with the food, it turned to a blue/black color 
if the food contained starch. If the solution remained almost 
the same color (yellow/brown), then the food contained little 

to no starch. Our results showed that bread, rice, and potatoes 
contained the highest amounts of starch. Carrots, apples, and 
eggplant had little to no starch. Our results agreed with our 
hypothesis.

6751
What’s Your Smell Got Against Your Taste?
Emily Otkupman, Sydney Keleshian, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344
 
The purpose of our experiment was to figure out if smell or 
taste has a greater effect on food flavor. Our hypothesis was 
that the smell would overpower the taste, because in our 
research we found that 80% of people said smell has a greater 
influence on food flavor, and only 20% said taste overpowers 
smell. We tested 10 food and scent pairs on our subjects. Five 
of the pairs were uncommon, such as peas (baby food) and a 
mint scent, while strawberry yogurt and a banana scent was 
one of the more common pairs. We tested the 10 foods without 
smell as a control. For our procedure, we tested the subjects by 
blindfolding them and giving them a random pair of the foods 
we had prepared. We recorded what they said they tasted, 
and gave them water to wash out the taste. We then repeated 
this process 19 more times and recorded the results. Our final 
result was that taste overpowered smell, meaning that our 
hypothesis was incorrect. The subjects guessed the food based 
on taste 27% of the time, based on smell only 2.25% of the time, 
and did not guess it 70.75% of the time. In conclusion, taste, not 
smell, has a greater influence on food flavor.
 

6752
Hollow or Not? 
Donnovin Mijares and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out which materials 
do the best job of transmitting sound. I played music through a 
paper bowl and a paper plate to see if hollow materials trans-
mit sound better than non-hollow materials. My hypothesis 
was that hollow materials transmit sound better. According to 
my research, hollow materials create an echo, which makes the 
sound come out louder and clearer. The results agreed with my 
hypothesis, because the sound was louder through the bowl 
than the plate.
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6753
When Comparing Different Battery Brands, Does the 
Battery That Lasts the Longest in a High Temperature 
Also Last the Longest in a Cold Temperature?
Dominique Viniegra and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out if the battery 
brand that lasts the longest in a hot temperature will also last 
the longest in a cold temperature. The batteries tested were 
Duracell®, Panasonic®, and Energizer®. My hypothesis was that 
Duracell would last the longest in both hot and cold tempera-
tures and that Panasonic would last the shortest amount of 
time. To do the experiment, I used flashlights with a differ-
ent battery in each one. I kept one set of flashlights in a hot 
temperature condition and the other set in a cold temperature 
condition. Specifically, I placed the batteries in two differ-
ent containers, one with an ice pack for the cold experiment 
portion, and the other with a candle outside of it for the hot 
experiment portion. After 15 days, the flashlights with the 
Energizer battery in both temperatures were the dimmest of 
all three and the first ones to turn off, followed by Panasonic. 
This left Duracell in first place. In conclusion, my hypothesis 
was correct that the Duracell brand would last the longest, 
and incorrect that the Panasonic brand would last the shortest 
amount of time, since the Energizer brand was the one that 
lasted the shortest time.

6754
What Effect Does Coffee Have on Plants? 
Dianna Rosales and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my science fair project was to see what effect 
coffee has on plants. I tested three shade plants with three 
different liquids – water, brewed coffee, and instant coffee – 
and also used a measuring cup. I watered one plant with water 
(my control), another plant with brewed coffee, and the third 
plant with instant coffee, and conducted the experiment for 
four weeks. According to my research, the major difference 
between brewed and instant coffee is that brewed coffee is 
more naturally based, while instant coffee is more processed. 
My hypothesis was that both of the plants that received coffee 
would die, and the only plant that would survive would be the 
control. The results of my experiment were that the control did 
not grow much at all and lost a few leaves. The brewed coffee 
plant was the only one that grew a couple of leaves, and the 
third plant (with instant coffee) decayed the most. In conclu-
sion, my hypothesis was incorrect. The brewed coffee plant 
grew the most successfully and sustained a healthier life. It was 
greener than the other two plants and did not lose any leaves.

6755
Pearly Whites 
Corey Lewis and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344
 
The purpose of my experiment was to see how different 
household beverages affect teeth. My hypothesis was that 
coffee would stain teeth the most compared to grape juice, 
POWERADE®, pink lemonade, and Coca-Cola® (Coke). I used 
eggshells because according to my research, they are simi-
lar to teeth since they both are made of stone-like minerals 
containing mostly calcium. For five days, the eggs were soaked 
in the beverages, and the progress and results were observed 
and recorded daily. The effects of the various beverages on 
the color of the eggshells were rated on a scale of 1 to 4 from 
lightest to darkest. The results at Day 5 were: pink lemonade 
(2), POWERADE (2), coffee (3.5), Coke (3.5), and then grape 
juice (4). In conclusion, my hypothesis that coffee would cause 
the most tooth discoloration was not correct. Coffee and Coke 
showed similar discoloration; however, grape juice was  
slightly worse.
 

6756
Which Is Cleaner: The Bathroom or the Kitchen? 
Christina Petikyan and A. Antoniou (teacher) 
Robert Frost Middle School 
12314 Bradford PI., Granada Hills, CA 91344

The purpose of my experiment was to find out whether the 
bathroom or the kitchen has more bacteria. I tested different 
areas in both places, such as the toilet, faucet, and showerhead, 
and the microwave, cabinets, and stove. I swabbed each area 
and squiggled it onto Petri dishes prepared with agar, and 
collected data for 10 days. My hypothesis was that the kitchen 
would have the most bacteria since it is used more often. 
Overall, my results agreed with my hypothesis. The kitchen 
had more bacteria. The cabinet contained the most, with the 
faucet next and the microwave last. In the bathroom, the faucet 
had the most and then the toilet seat. 

6757
Does Heart Rate Affect Body Temperature? 
Rebecca Mkrtchyan, Christel Escudero, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out if body tem-
perature is affected by a change in heart rate. We tested our 
subjects by having them do different types of exercises, such 
as a slow jog and jumping jacks, for 3 minutes and counted 
their heartbeats per minute before and after exercising. We 
also recorded how hot they got after exercising. We used a 
stopwatch, checked their pulses with our hands, and used a 
thermometer for the temperature. Our hypothesis was that the 
faster someone’s heart rate is, the higher their body temperature 
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is. Our results did not agree with our hypothesis, because 
we found that the heart rate rose as exercising became more 
extreme, but the body temperature either stayed the same or in 
some circumstances decreased. Based on the data we gathered, 
the highest increase in body temperature for the subjects was 
0.2% after exercise.  

6758
The Proof Is in the Prints
Chloe Kasilag, Britney Veliz, and A. Antoniou (teacher) 
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out if fingerprints 
among family members are similar. Fingerprints can’t be 
inherited, so we were curious whether or not the general 
fingerprint pattern is related in the family. Our hypothesis 
was that the pattern would be similar among family members. 
To conduct our experiment, we had members of five different 
families each stamp their fingerprints on a piece of paper. Then 
we identified what type of general pattern each member had. 
According to our research, there are three general patterns: 
whorl, loop, and arch. Our results were that certain families 
did have similar prints, while others had a variety of different 
ones. In conclusion, the pattern of fingerprints in families is 
not always similar.

6759
The Effect of Heat on Enzyme Activity
Tiffany Osagie, Brianna Tolson, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to determine the exact 
temperature at which the enzymes in fresh pineapple stop 
working. First we prepared two boxes of lime JELL-O®, and 
then when the JELL-O was set, we cut it into rectangular slabs. 
Then we cut the fresh pineapple into 1-inch cubes and filled a 
pot with cold water. After that we took the temperature of the 
water and put the cubes of fresh pineapple into the pot. We 
heated the water in the pot and took the pineapple cubes out 
at 5-degree increments. After removing the pineapple, we put 
half of it in the refrigerator and then on the JELL-O, and put 
half directly on the slabs of JELL-O. We noticed that the cold 
pineapple melted the JELL-O at a faster rate than the warm 
pineapple. The temperature that the cold pineapple started 
melting the JELL-O at was 74.9˚F, while the warm pineapple 
started melting the JELL-O at 79.9˚F. So the temperature at 
which the enzymes stop working in fresh pineapple is 74.9˚F 
for cold pineapple and 79.9˚F for warm pineapple. 

6760
Does the Type of Bread Affect the Growth of Mold?
Brianna Larios, Reyna Cruz, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out which type 
of bread molds the quickest. The breads we experimented 
with included organic wheat, white, rye, and sourdough. Our 
hypothesis was that the rye bread would mold first and have 
the quickest mold growth because it contains more ingredi-
ents/nutrients, making it a good candidate for mold growth. 
We placed each slice of bread in a different plastic bag and 
observed them for 15 straight days. We made sure to keep 
the bread slices in a clean and lighted area in the kitchen. The 
wheat bread showed the quickest mold growth. The rye bread 
was second. The white bread had a large amount of mold 
growth, but the mold grew at a slower rate. The sourdough had 
the least amount of mold growth, and the mold grew the slow-
est. Our hypothesis was wrong, because the wheat bread had 
the most mold and the quickest rate of mold growth. 
 

6761
Changes in pH Levels in Different Water Sources 
Before and After Filtration
Ayman Saad and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out if the pH level is 
different in various water sources, and if there is a change after 
filtering the water. I tested the pH levels of rainwater, saltwater, 
and mud water. Then I tested their pH levels after I passed each 
type of water through a standard water filter to see if there 
was a difference. My hypothesis was that the pH levels of the 
water sources before filtration would all be relatively similar, 
and filtering the water would not make a difference. For the 
unfiltered water, I measured a pH of 6.6 for rainwater, 7.8 for 
seawater, and 7.9 for mud water. After filtration, I measured a 
pH of 4.0 for rainwater, 3.6 for seawater, and 6.5 for mud water. 
My hypothesis did not agree with my results. I concluded that 
the pH level is different in various water sources, and that 
filtering the water changes the pH level.

6762
What Cleaning Agent Removes Permanent Marker 
the Best? 
Emily Gutierrez, Aryanna Ileto, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out what cleaning 
agent out of those tested removes permanent marker the best. 
Permanent markers are a common household item and the ink 
can easily get on something besides where it is intended for 
use. We tested three common solutions for removing perma-
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nent marker: rubbing alcohol, baking soda and toothpaste, and 
a Magic Eraser. We also tested three unique solutions that, 
according to our research, also are able to remove permanent 
marker. These solutions are sunscreen, a dry erase marker, and 
hairspray. We tested the solutions by applying them to 6-inch 
Sharpie® lines we made on different surfaces: wood, glass, 
metal, plastic, a whiteboard, and tile. Based on information 
we found in our research, our hypothesis was that the rubbing 
alcohol would be more effective and the sunscreen would be 
the least effective for removing the permanent marker. Our 
results showed that using hairspray was the least effective and 
using a dry erase marker was overall the best way to remove 
permanent marker. This contradicted our hypothesis.

6763
Which Material Is Actually the Most Flame-Resistant?
Arpa Bakarian, Jaden Lopez, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out which mate-
rial of those we tested is actually the most flame-resistant. 
The materials we used were cotton, polyester, and nylon. 
Our hypothesis was that the nylon would be the most flame-
resistant material. For each material, we cut out three pieces 
sized about 6 inches by 8 inches. We used a timer to count how 
many minutes each material was on fire for. After we burned 
all of the pieces, we averaged the time it took each material to 
burn and the percentage of the material that burned. Cotton 
turned out to be the least flame-resistant, taking about 3 min-
utes and 27 seconds to burn, with 100% of the material burning 
every time. Polyester came in second, with only about 27% of 
the material burning. It took about 1 minute and 29 seconds 
to burn. Finally, nylon burned the least. Only about 15% of it 
burned, which was the least out of the three materials tested. 
It took about 52 seconds to burn. In conclusion, our hypoth-
esis was correct. The nylon burned the least out of the three 
materials, proving to be the most flame-resistant.

6764
Is Charging an iPhone® Expensive?
Arnav Pallapothu, Tyler Ferguson, and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out how much 
electricity is used to charge an iPhone and how much it costs. 
To figure this out, we recorded the amount of time it took to 
charge an iPhone from 7% to 100% and used the formula kWh 
(kilowatt-hour) x $0.12 (electricity price per kWh) to find the 
cost. Our hypothesis was that it would not cost a lot. We found 
out that it only costs $2.15 to charge an iPhone from 7% to 
100%. By doing this experiment, we also found out that it takes 
a longer time to charge an iPhone as the battery percentage 
gets higher. 

6765
What Color of Heat Light Best Develops  
Sun Print Paper? 
Adrian Martinez, Sofie Palacio, and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of this experiment was to find out what color 
of heat light best develops sun print paper. We tested three 
different colors of heat lights (red, green, and blue). With sun 
print paper, when you put an object on it and place the paper 
under the sun, the image prints on the paper. We tested this by 
having pieces of sun print paper underneath the heat lights in 
intervals of 5 minutes. If there was no reaction in that amount 
of time, we left them for another 5 minutes. Our hypothesis 
was that red heat light would create the best reaction because it 
is the color closest to that of the sun. After the experiment we 
found out that the blue light had the best results. The second 
best was the red. At first there was no imprint, but after we let 
it sit for another 5 minutes, there was a better picture.  
The green light gave us the worst results. We had it under the 
light for 20 minutes and the image we got was very faint. We 
let all of them sit overnight and they continually got darker as 
time passed, but the one with the green light was still very hard 
to see. 

6766
Which Everyday Object Has the Most Bacteria?
Anna Martirosyan, Anahi Chavez, and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344
 
The purpose of our experiment was to find out which everyday 
object (of the three we tested) has the most bacteria so that 
we can keep them clean and reduce infections. We tested a 
doorknob, a phone screen, and a computer keyboard, and our 
hypothesis was that the doorknob would have the most bacte-
ria. We swabbed the items and used Petri dishes with agar to 
grow the bacteria. We let the bacteria grow for three weeks and 
checked for colony growth. We found out that the doorknob 
had the most bacteria because there were 20 bacterial colonies 
in the Petri dish with swabs from that object, while the other 
two had very little growth. In conclusion, the doorknob had 
the most bacteria compared to the phone screen and computer 
keyboard, which agreed with our hypothesis.   

6767
Whether Rising Temperature Levels Can Affect the 
Respiration of Aquatic Organisms
Elena Loaiza, Janelle Cornelio, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

This experiment was conducted to test the oxygen con-
sumption of goldfish relative to the water temperature. We 
researched the effect of climate change and how rising tem-
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perature levels can affect the respiration of aquatic organisms. 
In this study, we used a number of materials, including a fish 
tank, goldfish, water, a thermometer, a Tupperware® dish, and 
a timer. We observed the number of times each fish opened 
and closed its mouth in the temperatures they were acclimated 
to. One at a time, each fish was placed in a Tupperware bowl 
for 1 minute while we recorded the number of times it opened 
and closed its mouth. This procedure was repeated with seven 
different temperatures, ranging from 65°F to 81°F. At the end 
of the study, we found that the higher the temperature was, 
the more oxygen the goldfish consumed. However, when the 
temperature reached 81°F, the fish started slowing down and 
became inactive or sluggish. In conclusion, we found that the 
higher the temperature was, the more oxygen the goldfish 
consumed. 

Editor’s Note: While our journal policy is to not publish 
abstracts on projects that involve harming vertebrate animals 
(including humans), in this case we are publishing this abstract 
since the fish were in the temperature that caused them dis-
tress for a very short time. 

6768
How Urban Pollution Affects the Biodiversity  
Within Rocky Shoreline Ecosystems 
Maryam Parvinian and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In this study, I observed how urban pollution affects the 
biodiversity within rocky shoreline ecosystems. I tested how 
the distance between urban areas/pollution and rocky shore-
line habitats affects biodiversity evenness and richness within 
the environment. To do this, I went to two different locations: 
1) Paradise Cove, which has direct urban pollution going into 
the ocean water; and 2) El Matador Beach, which does not 
have any direct urban pollution within the beach. In addition, 
I tested the polluted water source to see what exactly is going 
into the water and how this may affect the biodiversity within 
the beach. I measured biodiversity using quadrat squares and 
measuring tape, chose 12 random points within both beaches, 
and counted the number of individuals in each species pres-
ent within each quadrat. After going to both beaches and 
collecting all of my data, I found that biodiversity evenness 
(the number of individuals in each species) and richness (the 
number of different species) depleted as the distance between 
urban areas/pollution and rocky shoreline habitats decreased. 
The data I collected at Paradise Cove showed that biodiversity 
richness overall was low (on a community level), and that even-
ness varied and wasn’t consistent within each quadrat and was 
also low. However, the data I collected at El Matador showed 
that biodiversity evenness was high and pretty consistent 
within each quadrat, and that biodiversity richness was much 
higher in comparison to Paradise Cove. I hypothesized that 

biodiversity evenness depletes as the distance between urban 
areas/pollution and rocky shoreline habitats decreases. After 
collecting and analyzing my data, my results/data agreed with 
my hypothesis.

6769
The Effect of Eutrophication on the Growth Rate of 
Algae and on the Brine Shrimp Population 
D. Rodriguez, L. Ramos, N. Miranda, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

In this experiment we used two different organisms, algae and 
brine shrimp. Our goal was to observe the effects of eutrophi-
cation on the growth rate of algae and on the brine shrimp 
population. We decided to investigate the effects of eutrophi-
cation because of ongoing instances of eutrophication from 
nonpoint sources such as agricultural lands. The algae used 
were green algae (Nannochloropsis), which have chlorophyll a, 
but lack chlorophyll b and chlorophyll c. In addition, they have 
a high rate of growth. Brine shrimp are aquatic crustaceans 
that are found worldwide in salt lakes. They have a high salinity 
tolerance, which is why we used them for this experiment. To 
help the algae grow, we added iodized salt, Epsom salt, and 
sea salt to the water in the experiment to raise the salinity. 
Through the experiment, we observed that the eutrophication 
had a negative effect on the brine shrimp and little to no effect 
on the growth of the algae. However, some data suggested that 
fertilizer could lead to the algae meeting its carrying capac-
ity sooner. To study this case further, we would use multiple 
nutrients and a greater number of test groups (a set for each 
nutrient), add an oxygen pump to the experiment, and include 
a circulating water system.

6770
Do Different Popcorn Brands Leave Different 
Numbers of Unpopped Kernels? 
Elisa Del Toro, Jasmin Gonzalez, Jimena Martinez, and J. Fodor (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

The purpose of this experiment was to discover which brand 
of popcorn out of three popular brands leaves the fewest 
unpopped kernels. Our experiment used an organic popcorn 
brand, Pop Secret®, and Gold EmblemTM. Our hypothesis 
stated that organic popcorn would have the fewest unpopped 
kernels since it is the most expensive. We tested the brands by 
microwaving the different products for 2 minutes each. Then 
the popcorn batches were placed into bowls and any unpopped 
kernels were counted. Our results showed that the organic 
popcorn had 67 unpopped kernels, with Pop Secret leaving 113 
unpopped kernels, and Gold Emblem leaving 101 unpopped 
kernels. In conclusion, our hypothesis was proven correct.
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6771
The Greasiest Chip?
Alexander Corea, Haziel Carillo, Marcus Sambat, and J. Fodor (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

We conducted this experiment to find out which chip brand 
out of four tested is the greasiest in order to determine the 
healthiest one. As a group, we felt this experiment was directly 
relatable to us. The materials we gathered were graph paper, 
a roller, five types of chips, wax paper, and a 1-minute timer. 
The types of chips were LAY’S®, Pringles®, Ruffles®, popchips®, 
and DORITOS®, and all of the bags were the same size. Our 
hypothesis stated that the LAY’S potato chips would be the 
greasiest, while the Pringles would be the least greasy. We 
tested the chips’ grease content by crushing them on graph 
paper and counting which paper had the most squares covered 
by grease. The results were that the Pringles were the greasiest 
and the popchips were the least greasy, which was surprising to 
us. Our hypothesis was therefore incorrect.

6772
Effects of Sugar Consumption on  
the Cognitive Function of Rodents 
Brisa Marcial, Celine Mendoza, and J. Richard-Gantka (teacher)
John F. Kennedy High School Gifted/Highly Gifted/High Ability Medical Magnet
11254 Gothic Ave., Granada Hills, CA 91344

Over a period of four weeks, we studied the effect that sugar 
consumption has on the cognitive function of rodents. The 
purpose of this study was to identify how processes that allow 
us to receive, process, and transmit information are impacted 
by a concentrated sugar diet. Our experiment consisted of 
eight mice that were separated into two groups of four mice 
each. One set was our control group, while the other was our 
experimental group. Our experimental group consumed a 
total of 20 grams of sugar dissolved in water throughout the 
four weeks (5 grams of sugar per week), while our control 
group consumed pure water. The cognition of both groups 
was then tested using a maze once a week for a month. As the 
weeks passed by, our experimental group slowed down, while 
our control group got faster after becoming familiar with the 
maze. The experimental group mice showed negative effects 
after consuming sugar by gaining weight, and by becoming 
slower both mentally and physically within the maze. These 
mice became addicted to sugar, and whenever they received 
excess sugar in their diets, they became hyper and seemed to 
demand more. After a month of giving the experimental mice 
concentrated sugar water, we concluded that high amounts of 
sugar within their bodies disrupted their initial strong cogni-
tive ability. We found that a concentrated sugar diet negatively 
impacts the way the brain functions in operating other organs 
that keep the body in proper homeostasis.

Editor’s Note: While our journal policy is to not publish 
abstracts on projects that involve harming vertebrate animals 
(including humans), in this case we are publishing this abstract 

since the student-authors reported that they significantly 
reduced the concentration of the sugar in comparison to the 
levels of sucrose considered “safe” in their research. 

6773
Which Window Cleaner Works Best? 
Carlos Palomo, Rilee Newman, and J. Fodor (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

The purpose of this experiment was to discover which window 
cleaner of those tested removes the most stains. The process we 
used was to find a dirty window, gather window cleaner prod-
ucts, and set a stopwatch for 30 seconds. Our experimental 
group included Windex®, Hope’s Perfect GlassTM, and Glassex, 
and the materials we used were paper towels, a stopwatch, 
and the window cleaners. During the experiment, we took 
before and after pictures. To check our results, we repeated the 
experiment three times. We found out that Windex contains 
the chemical ammonia, which is proven to remove dust, dirt, 
and stains. Our hypothesis stated that Windex would be the 
best at removing stains. The results showed that Windex 
removed most of the stains compared to the two other window 
cleaners. In conclusion, our hypothesis was correct, and we 
learned that Windex removed more stains than Hope’s Perfect 
Glass or Glassex.

6774
The Best Paper Towel 
Marzy Manahan, My Pham, and J. Fodor (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

The purpose of this experiment was to determine which brand 
of paper towels of those tested is the most absorbent, and 
to validate whether commercials are truthful and/or accu-
rate. Our experiment involved three brands of paper towels: 
Bounty®, Sparkle®, and Big Roll. Our procedure consisted of 
pouring half of a small glass of water onto a table, with differ-
ent-colored food dyes (red, blue, and green) to differentiate the 
various brands. Lastly, we placed the paper towel brands onto 
the different puddles of water. This experiment was repeated 
three times. Bounty turned out to be the most absorbent, 
then Sparkle, and finally Big Roll. Our hypothesis proved to 
be correct, as we thought that Bounty would perform the best 
because they state in their commercials that their paper towels 
pick up twice what the other leading brands do — proving 
them to be the real “Quicker Picker Upper.”
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6775
Which Is the “Healthy” Chip?
Angelica Armoutian, Stephanie Cornelio, Jesus Contreras,  
and J. Fodor (teacher)
Northridge Middle School Medical and Health Career Magnet Center
17960 Chase St., Northridge, CA 91325

We decided to conduct this experiment because we wanted 
to know if all LAY’S® chips are equally greasy. To set up the 
experiment we needed bags of different-flavored chips (lemon, 
BBQ, sour cream and onion, and original), napkins, and a ruler. 
Our hypothesis was that the BBQ chips would produce the 
most grease due to the residue they leave on the tips of your 
fingers. In order to find our results we needed to have an equal 
number of chips and to crush them on napkins. We repeated 
this step for all four flavors of chips. After crushing the chips 
we took them off of the napkins and measured the remaining 
grease stains. We used the equation length x width to get the 
area of the grease stain for each type of chip. (This process was 
completed three times.) Our results showed that the BBQ chips 
were the greasiest. As a result, our hypothesis was correct and 
we learned that BBQ LAY’S are the greasiest of the four flavors 
tested.

6776
Analysis of Pyroxene Composition in  
Areas Surrounding Yellowknife Bay in the  
Gale Crater on Mars
Alaina Chiriyankandath Joby, Anahit Krbekyan, and D. Evans-Bye (teacher)
Anderson W. Clark Magnet High School
4747 New York Ave., La Crescenta, CA 91214
 
Our team initiated this project by first observing the different 
terrains of area outside of Yellowknife Bay on Mars compared 
to areas inside of the Gale Crater. The Mars Orbiter Laser 
Altimeter (MOLA) elevation tool in the JMARS application 
allowed us to compare the areas of elevation and the areas 
of depression in the location surrounding the crater. Further 
analysis of Yellowknife Bay revealed a canal that opened into 
the crater; the canal was etched into the crater, which revealed 
that the crater was older than the canal, as per the Law of 
Superposition. This detail brought to attention the possibility 
of varying levels of chemical composition inside the canal as 
compared to the outer regions of the crater. Canals are hollow 
beds on the surface of Mars that can be created by either lava 
or water flow. This observation led us to finalize our research 
question: Was the canal formed by volcanic activity or by 
the influence of rivers? We hypothesized that if the canal had 
traces of pyroxene, then it was formed by lava and not water. 
Pyroxene is a type of rock-forming mineral found in igne-
ous and metamorphic rocks. For igneous and metamorphic 
rocks (with pyroxene in them) to form, heat and pressure need 
to be present. Hence, if lava or volcanic activity was absent, 
then these pyroxene rocks would have been unable to form. 
If the canal was formed by volcanic activity on Mars, then 
the interior of the crater would also show significantly higher 

traces of pyroxene than the exterior. This result would confirm 
our initial inference about the varying chemical composi-
tions between the interior and exterior areas of Yellowknife 
Bay. With the utilization of the JMARS application, our team 
was able to map areas of Yellowknife Bay to corroborate our 
hypothesis. Using the 3D Viewer and the Transiting Exoplanet 
Survey Satellite (TESS) Imagery Layer on JMARS, we observed 
no change in elevation near the canal area. We initially per-
formed a hematite analysis on our study area, as the presence 
of hematite signals volcanic activity. However, through further 
research, we learned that hematite forms when either water 
or lava is present, as evidenced by the formation of hematite 
“blueberries” on the surface of Mars. Pyroxene, however, is 
a mineral that is only present in igneous and metamorphic 
rocks, which only form in high pressure when lava is present. 
Thus, we performed a pyroxene analysis on our study area 
and discovered that pyroxene levels were low on the canal 
side of the crater. However, pyroxene levels were higher on 
the opposite side of the crater – the side that did not have the 
canal. The lower level of pyroxene in our study area of the 
crater and the low elevation of the canal, as evidenced by the 
JMARS 3D Viewer, led us to believe that the canal was formed 
by water as opposed to lava, disproving our hypothesis. Future 
research will lead to additional study of the area that has 
greater levels of pyroxene to see why the side without the canal 
of Yellowknife Bay has significant traces of pyroxene, while the 
side with the canal does not. 

6777
Will Bean Seeds Take Longer to Germinate  
If They Are Frozen For 30 Days?
Chloe Carrillo, Daniel Conleugue, Melody Cooper, Blake DeBoard, Mason 
Garrity, Mechelle Lerma, David Mendez, Donate Owens, Cole Simonich, 
Joshua Stevens, Israel Trjeo, Abe Vissels, Joel Vissels, Ayden Whitton, 
Brayden Whitton, Kyle Whitton, and T. Miller (retired teacher) 
Boys & Girls Clubs of the Colorado River, Laughlin Unit
1975 Arie Dr., Laughlin, NV 89029

The purpose of this experiment was to see if bean seeds ger-
minate more quickly or more slowly if frozen for 30 days. The 
hypothesis was that the seeds would germinate more slowly if 
they were frozen for 30 days. Soil was placed in 26 Styrofoam 
cups to three-quarters full. Half of the cups were marked C for 
control and the other half E for experiment. Two seeds frozen 
for a month were planted in the cups marked E, and two seeds 
left at room temperature were planted in the cups marked 
C. The experiment and control were observed and watered 
every other day. In the 13 experiment cups, two beans seeds 
were counted as germinated on Days 6, 8, 10, and 16. In the 
13 control cups, one seed germinated on Day 6, and two seeds 
germinated on Day 8. The hypothesis was incorrect: The bean 
seeds did not germinate more slowly when frozen for 30 days.
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