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IN HER WORDS

As Professor and Research Director in emergency medicine, 
my interest in research and education began during my gradu-
ate studies at California State University, Northridge (CSUN), 
in biology as a master’s student under the supervision of Ste-
ven 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 biol-
ogy laboratory courses to undergraduate students. My mentor-
ing 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 mas-
ter’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 medi-
cal, dental, veterinary, pharmacy, nursing, physical therapy, 
law and Ph.D. programs.

It has been said that “as a teacher, it isn’t someone who teach-
es 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

Thank you to Dr. Gorchynski for also sponsoring five awards,  
including a K-12 teacher research award!
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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 Develop-
mental 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 Foun-
dation, 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 in-
volved 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 30 years of experience in public relations and 
marketing communications. She has coordinated numerous 
successful communications and educational programs, and — 
bringing organizations the “write stuff” — also has written 
and edited all types of materials. This work includes author-
ing 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. 
Website: www.mfbcommunications.com 

ABOUT THE DESIGNER

Alvalyn Lundgren has designed and art directed The New 
Journal of Student Research Abstracts since 2006. She is the 
founder of Alvalyn Creative, a visual branding and design 
studio. For over 35 years she has assisted businesses, organi-
zations and authors in building their influence through visual 
branding, illustration and publication design. She has received 
numerous national design awards for her work, including two 
for The New Journal of Student Research Abstracts. A gradu-
ate of Art Center College of Design in Pasadena, CA, she 
teaches design at Art Center College of Design, Otis College 
of Art and Design, and UCLA Extension’s Master’s Degree 
Program in Interior Architecture.  
Website: www.alvalyn.com 

ABOUT THE ACQUISITIONS EDITOR

The journal’s new Acquisitions Editor, Terri Miller, retired 
in 2016 after teaching middle school in the Los Angeles Uni-
fied 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.

INTRODUCTION

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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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 conclusion 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 edi-
tors, and may be edited for clarification or grammar correc-
tions. 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 ex-
periment. 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.

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 conclu-
sions.

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 pub-
lished in any given year.

Only teachers may submit their students’ abstracts to the 
journal. Teachers must submit each abstract as a Word docu-
ment 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. Publica-
tion 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 Cali-
fornia 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 in-
terested 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. 

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 has been ranked No. 1 in North America 
in the largest percent increase in publications in high-
impact journals 2012-2015 by Nature Index. 

Website: www.csun.edu

WE’RE ONLINE!

The New Journal of Student Research Abstracts is published 
online at http://bit.ly/1NkuzYH.
 

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.

mailto:steven.oppenheimer@csun.edu
mailto:steven.oppenheimer@csun.edu
http://www.csun.edu
http://bit.ly/1NkuzYH
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Thank You and Best of Luck!

TERRI MILLER

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 placed first in the 2013 U.S.–China Space Science 
Education Project.

DARSHANA SHAH

Darshana was selected as the California winner of the 2016 
Outstanding Biology Teacher Award (OBTA) sponsored by 
the National Association of Biology Teachers. Several of her 
students were named semifinalists – and in one case, a final-
ist – in the Broadcom MASTERS® (Math, Applied Science, 
Technology and Engineering Rising Stars), a program of the 
Society for Science & the Public.

Journal Editor-in-Chief Dr. Steven Oppenheimer and the rest of the journal team send our best wishes to 
teachers Terri Miller and Darshana Shah on their retirements. They’ve both dedicated a tremendous amount 
of time over the years to work with their students on abstract submissions, and we will miss their enthusiasm 
for science education and their terrific contributions to the journal. Their hard work has been recognized 
with many accolades:

Thank you again Terri and Darshana, and enjoy whatever adventures retirement brings! 

CSUN STUDENT RESEARCH JOURNAL CELEBRATES 

22nd Year of Changing Young Lives

For more than two decades, The New Journal 
of Student Research Abstracts has been sparking 
the scientific imagination of K-12 students for  
the present and future. 
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National Recognition for Students

A huge congratulations to Darshana Shah, recently 
retired from Portola Highly Gifted Magnet Center, and 
the following journal student-authors on their amazing 
accomplishments in the Broadcom MASTERS® (Math, 
Applied Science, Technology and Engineering Rising 
Stars), a program of the Society for Science & the Pub-
lic. The students submitted Darshana’s name as the 
teacher who inspired and assisted them with their 
science fair projects.

Isaiah Logan O’Neal, selected based on his 2014–
2015 science fair project, was one of the 30 national 
finalists of the 2015 Broadcom MASTERS middle 
school science competition. More than 2,200 students 
entered the competition, each representing the top 
10% of projects at their local science fairs.

Sophia Hewitt was selected as a 2014 Broadcom 
MASTERS semifinalist, James Bowden as a 2015 
semifinalist and Anson Noland as a 2017 semifinal-
ist, chosen from fields of approximately 2,000 to  
2,500 applicants. 

College Destinations  
Highlighting additional success stories, students from 
the 2013 class of Greg Zem (Ernest Lawrence Gifted/
Highly Gifted Magnet) who had their abstracts pub-
lished are now starting exciting college careers at: 

CSUN UC San Diego
Harvard University UC Davis
Pennsylvania State University UCLA (three)
San Francisco State University University of Tokyo
UC Berkeley (two)

  

Science and Fun
Here are a few comments to journal Editor-in-Chief 
Dr. Steven Oppenheimer from former students of Terri 
Miller, a recently retired teacher and our new Acquisi-
tions Editor:

Thank you so much for the journals. This was a won-
derful new experience for me. The book looks amazing!

Thank you sooo much! You made science experiments a 
whole new level of fun!! 

Thank you so much for letting us experience new 
things that we did not know before. 

Thank you for letting us do all these amazing experi-
ments. 

Thanks for letting us try out new things!  

Thank you so much for letting us write and publish 
our abstracts.

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

FROM CSUN MAGAZINE:

DR. OPPENHEIMER’S DECADES OF LEADERSHIP  
IN BIOLOGY RESEARCH

http://bit.ly/1MaPsGF
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ART BY

Nimangie Weerakoon
Ernest Lawrence Gifted/ 
Highly Gifted Magnet 
Greg Zem, Teacher

ART BY

Theresa Yu
Ernest Lawrence Gifted/ 
Highly Gifted Magnet 
Greg Zem, Teacher

What Is a Scientist?
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6168
When Adding Tomatoes to the Environment of  
Collembolans, Will Their Population Increase If the  
Tomatoes Were Grown From Seeds Flown to  
the International Space Station?
Carlos De La Rosa, Jayla Ervin, Yzabella Gigantone,  
Joaquin Guzman, Zoe Monge, Tatiana Pereyra, Briana Ruiz, 
Cesar Somoza and T. Miller (teacher, retired)
Saint Catherine of Siena School
18125 Sherman Way, Reseda, CA 91335

The purpose of this experiment was to consider if a 
population of Collembolans would increase if they were 
fed tomatoes grown from seeds flown to the Interna-
tional Space Station. The seeds were provided by To-
matosphere. The hypothesis was that the population of 
Collembolans would increase if they were fed tomatoes 
grown from seeds flown to the International Space Sta-
tion. Collembolans are tiny arthropods that have a head, 
thorax, abdomen and six legs. They also have a spring-
tail used for jumping. First, one part charcoal and nine 
parts plaster of Paris were placed in a container, the lid 
was closed tightly and the container was turned until 
the ingredients were mixed. This substance was placed 
in a bowl and water was added. It was stirred until it 
was the consistency of yogurt and then poured into eight 
Petri dishes. The Petri dishes were tapped on the table to 
make the substance spread throughout the entire Petri 
dishes. They were allowed to dry. The Petri dishes were 
labeled with blue tape for the control and beige tape for 
the experiment. Equal numbers of Collembolans were 
placed into the control and experiment (13–16). Yeast 
was added for the Collembolans to eat. The Collembo-
lans’ environments were moistened with drops of water. 
Pieces of tomatoes grown from the International Space 
Station were placed in the experiment, and pieces of the 
same species of tomatoes that were grown on Earth were 
placed in the control. The Collembolans were observed 
and counted once a week. At the end of five weeks a final 
count of the Collembolans and Collembolan eggs was 
taken. The number of Collembolans counted was 234. 
The control had 60% of that number and the experiment 
had 40%. The number of Collembolan eggs counted was 
179. The percentage of eggs in the control was 85% and 
the percentage in the experiment was 15%. The scientists 
concluded that the hypothesis was incorrect, because the 
number of Collembolans and the number of Collembolan 
eggs was lower in the experiment.

6169
Will a Population of Collembolans Die If Pencil Lead Is 
Placed in Their Environment?
Yzabella Gigantone, Joaquin Guzman, Briana Ruiz  
and T. Miller (teacher, retired)
Saint Catherine of Siena School
18125 Sherman Way, Reseda, CA 91335

The purpose of this experiment was to see if pencil lead, 
also known as graphite, would harm a population of 

Collembolans. The hypothesis was that placing pencil 
lead in their environment would kill the Collembolans. 
Collembolans are tiny arthropods that have a head, 
thorax, abdomen and six legs. They also have a spring-
tail used for jumping. First, one part charcoal and nine 
parts plaster of Paris were placed in a container, the lid 
was closed tightly and the container was turned until 
the ingredients were mixed. This substance was placed 
in a bowl and water was added. It was stirred until it 
was the consistency of yogurt and then poured into two 
Petri dishes. The Petri dishes were tapped on the table 
to make sure the substance spread throughout the entire 
Petri dishes. They were allowed to dry. The Petri dishes 
were labeled with blue tape for the control and beige tape 
for the experiment. Fifteen Collembolans were placed 
in each container. Yeast was added for the Collembolans 
to eat. Drops of water were added to make the Col-
lembolans’ environments moist. Pieces of graphite lead 
were placed in the experiment. The Collembolans were 
observed and counted once a week for six weeks. A total 
of 244 Collembolans were counted in the control and 
experiment. The hypothesis was incorrect, because 52% 
of the Collembolans were counted in the control and 48% 
were found in the experiment.

6170
Will a Population of Collembolans Decrease If Candle Wax 
Is Added to Their Environment?
Zoe Monge and T. Miller (teacher, retired)
Saint Catherine of Siena School
18125 Sherman Way, Reseda, CA 91335

The purpose of this experiment was to determine if a 
population of Collembolans (Onychiuridae encarpatus) is 
affected when scented candle wax is added to their en-
vironment. Collembolans are tiny arthropods that have 
a head, thorax, abdomen and six legs. They also have a 
springtail used for jumping. The hypothesis was that the 
Collembolan population would be lower when wax was 
added to their environment. First, one part charcoal and 
nine parts plaster of Paris were placed in a container, 
the lid was closed tightly and the container was turned 
until the ingredients were mixed. This substance was 
placed in a bowl and water was added. It was stirred un-
til it was the consistency of yogurt and then poured into 
two Petri dishes. The Petri dishes were tapped on the 
table to make the substance spread throughout the entire 
Petri dishes. They were allowed to dry. The Petri dishes 
were labeled with blue tape for the control and beige tape 
for the experiment. The Collembolans were split up into 
two groups and placed into either the control or experi-
ment (12 in each Petri dish). Yeast was added for the 
Collembolans to eat. Drops of water were added to make 
the environments moist. In addition to this, wax from a 
Pinot Grigio Candle was added to the container labeled 
experiment. The Collembolans were observed once a 
week over a span of six weeks. At the end of six weeks, 
the Collembolans in the experiment made up 32% of the 
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final population of 402 Collembolans, and 29% of the 
final population of 642 Collembolan eggs. Meanwhile, the 
Collembolans that were placed in the container labeled 
control made up 68% of the final Collembolan popula-
tion, and 71% of the final egg population. This suggested 
that the hypothesis was correct. The Collembolans had a 
lower population when scented candle wax was added to 
their environment.

6171
Will a Population of Collembolans Decrease If Pieces  
of a Nontoxic Crayola® Green Marker Are Placed in  
Their Environment?
Carlos De La Rosa, Cesar Somoza and T. Miller (teacher, retired)
Saint Catherine of Siena School
18125 Sherman Way, Reseda, CA 91335

The purpose of this experiment was to decide if a non-
toxic Crayola marker is dangerous to the health of 
Collembolans. The hypothesis was that the population 
would decrease if the marker was added to their envi-
ronment. Collembolans are tiny insect-like creatures. 
The Collembolans used for this experiment were Lepi-
docyrtus northridge. First, one piece charcoal and nine 
parts plaster of Paris were placed in a container, the lid 
was closed tightly and the container was turned until 
the ingredients were mixed. This substance was placed 
in a bowl and water was added. It was stirred until it 
was the consistency of yogurt and then poured into two 
Petri dishes. The Petri dishes were tapped on the table to 
make the substance spread throughout the entire Petri 
dishes. They were allowed to dry. The Petri dishes were 
labeled with blue tape for the control and beige tape for 
the experiment. Fifteen Collembolans were placed in 
each Petri dish. Yeast was put in for them to eat. Drops 
of water were added to make the environments moist. 
Pieces of nontoxic Crayola green marker were placed in 
the Petri dish marked experiment. The Collembolans 
were observed and counted every week. There were 15 
Collembolans in the control and 12 in the experiment 
at the end of six weeks. The hypothesis was correct: 
The population of the Collembolans did decrease when 
nontoxic green marker was placed in their environment. 
Three out of the 15 Collembolans died with pieces of 
nontoxic markers in their environment. Due to the low 
numbers of Collembolans, the experiment should be 
repeated for a longer period of time.

6172
Hydroponics Versus Soil Farming 
Alexandra Wyckoff and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 

In my project I studied which farming method is better, 
hydroponics or soil farming. When I first started re-
searching I found that hydroponics uses less water, espe-

cially in larger-scale farming, and has a lot more bene-
fits. So to test this out and see for myself which method 
has more benefits, I planted four lettuce plants in pots 
with soil and four lettuce plants in a Hydro-DomeTM kit 
for three weeks. After recording the growth rate every 
three days and caring for the plants every day for three 
weeks, I analyzed my data and did the process again, 
but with radishes. After another three weeks of caring 
for the plants and collecting data, I came to the conclu-
sion that growing things hydroponically is faster and the 
plants tend to be taller. The average hydroponic lettuce 
height was 1.625 inches and the soil lettuce average was 
0.75 inches.

6173
Comparing Growth of Different Vegetables
Alexandra Hernandez and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the growth rate of five different 
types of vegetables: arugula, peas, corn, kale and rad-
ishes. The vegetables were grown for six weeks with a 
mixture of soil and vitamins and watered every other 
day. Each experiment was repeated three times. The 
kale grew to a height of 11 cm, with 21 leaves. The corn 
grew to a height of 24 cm, with five leaves starting to dry 
up. The radishes grew to ½ cm, with 10 leaves surround-
ed by more sprouts. The arugula dried up. The peas grew 
to 7 cm, with nine dry leaves and five green leaves. The 
results suggested that kale grew the fastest of the five 
vegetables tested based on height, leaves and color.

6174
The Effects of Exercise on Heart Rate  
Depending on Age and Weight 
Alexandra Abramovitch and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Research shows that the older you get, the slower your 
heart beats when you are resting than when you were 
younger. Studies also show that the more you weigh and 
the more physically unfit you are, the faster your heart 
rate will be when exercising compared to someone who 
weighs less and is physically fit. In this experiment I doc-
umented the age and weight of participants, and tested 
their heart rates before and after experimentation. Each 
experiment was conducted three times per participant 
for accuracy, and consisted of jump roping 10 times, run-
ning in place for 40 seconds and doing 10 jumping jacks. 
In my experiment, for an 11-year-old who weighs 72 
pounds, the average exercising heart rate was 144 beats 
per minute (BPM), and the average resting heart rate 
was 83 BPM. For a 73-year-old who weighs 143 pounds, 
the average exercising heart rate was 150 BPM,  
while the average resting heart rate was 64 BPM. 
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Based on the results, I concluded that the less you weigh 
and the younger you are, the lower your exercising BPM 
is but the higher your resting BPM is. And the more you 
weigh and the older you are, the higher your exercising 
BPM is and the lower your resting BPM is. The informa-
tion in this experiment can help people determine their 
physical shape by testing their heart rate.

6175
Importance of Using Disinfectants in Removing  
Bacteria From One’s Hands
Aayush Kumar and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The objective in doing this project was to test the ef-
fectiveness of using hand sanitizer/antibacterial soap/ 
disinfectant wipes versus washing hands with regular 
soap. After observing the growth of bacteria for five 
consecutive days in Petri dishes, the results suggested 
that using hand sanitizer is the most effective in killing 
bacteria. Not surprisingly, the Petri dishes containing 
the hand swabs of Subjects 1 (no soap) and 2 (regular 
soap) grew the most bacteria.

6176
Gender Differences in Speed and Accuracy of Reading
Vera Wheatley and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of which gender, 
male or female, could read aloud the quickest and most 
accurately. Much research was found supporting fe-
males, and so it was hypothesized that females would be 
superior to males in speed and accuracy. Fifteen males 
and 15 females were tested for each of three trials, with 
age distribution, to read a 143-word passage out loud 
as fast and as accurately as possible while having the 
speed in seconds and the number of errors noted. It was 
found that while there was some difference between 
males and females in the average speed in seconds of 
reading, it varied from trial to trial, showing no obvious 
patterns. In Trial 1, females read at an average speed 
of 33 seconds and males at 37; in Trial 2, both genders 
had the same speed of 37; and in Trial 3, males had a 
lower average speed (with a difference of 3 seconds). The 
average number of errors that were made per trial also 
showed no patterns and little to no difference. When the 
numbers were rounded up, both genders had an average 
of two errors in Trials 1 and 2. In Trial 3, males and fe-
males had an average of one error. The results that were 
found in this particular project indicate that there is no 
dominant gender when it comes to speedy and accurate 
reading.

6177
Can Baking Powder Replace Baking Soda in a  
Plain Muffin Recipe? 
Vanessa Colin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of possibly substitut-
ing baking soda with baking powder in a plain muf-
fin recipe. Eight batches of muffins were made. They 
contained the same ingredients, but four batches con-
tained baking soda, and the other four contained baking 
powder. They were baked for 22 minutes at 365˚F. The 
heights of the muffins were recorded. The batches con-
taining baking powder were far worse in texture than 
the batches containing baking soda. This was because 
unlike baking soda, which uses acid, baking powder 
needs moisture to leaven, and the batter did not contain 
enough moisture.

6178
Effects of Water pH on Bok Choy Growth
Tom Binford and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of the best pH of 
water to give to Brassica rapa plants to facilitate weight 
gain and leaf growth. Five groups of three plants each 
were tested and given pH 3, 5, 6, 7 and 9 water for 46 
days in Miracle-Gro® Potting Mix. The plants were wa-
tered eight times over that period with 250 mL of water 
each time. pH 3 led to an average decrease in weight of 
113 grams; pH 5 led to an average decrease of 59 grams; 
pH 6 led to an average decrease of 101 grams; pH 7 led 
to an average decrease of 54 grams; and pH 9 led to an 
average decrease of 133 grams. The pH 3 plants had an 
average increase of 2 cm in longest leaf length; the pH 5 
plants an average increase of 1.8 cm; the pH 6 plants an 
average increase of 1.1 cm; and the pH 7 plants an aver-
age increase of 2.8 cm. Finally, the pH 9 plants’ length 
increased by an average of 4.4 cm. These results seemed 
to show that pH 7 water is probably the best for Brassica 
rapa plants, while pH 3 may be the worst for the plants 
of the pH levels tested.

6179
How Much Acceleration Is Needed For Bruce Lee’s  
1-Inch Punch to Break a Wooden Board? 
Theophilus Pan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study investigated the minimum acceleration to 
break a wooden board using Bruce Lee’s 1-inch punch. 
The 1-inch punch starts with an open fist that is 2.54 
cm from the target. From this position, the fist closes 
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quickly and punches the target. Since Bruce Lee’s 1-inch 
punch is too fast to measure with a stopwatch, math-
ematical models have to be used to find acceleration. The 
materials used were a stopwatch, a 0.5-kg dumbbell, 
wooden boards, and board holders. The 0.5-kg weight 
was dropped multiple times onto a wooden board from 
different heights to find the minimal distance needed to 
break the wooden board. The 0.5-kg weight was dropped 
multiple times from this height to find the average time 
to reach breaking velocity. Using kinematic equations, 
the breaking acceleration of Bruce Lee’s 1-inch punch is 
11.5 m/s/s, which is mildly higher than gravitational ac-
celeration (9.8 m/s/s). Bruce Lee’s 1-inch punch takes 2.3 
seconds to accelerate from 0 MPH to 60 MPH. In con-
trast, the world’s fastest car takes 2.2 seconds to acceler-
ate from 0 MPH to 60 MPH. The results showed that one 
needs to accelerate a fist as fast as the world’s fastest car 
to break a wooden board using Bruce Lee’s 1-inch punch.

6180
Effects of Different Nitrogen Sources on the  
Biodegradation of Crude Oil
Themi Perera, D. Shah (teacher), T. Mahendrarajah  
(lab supervisor) and G. Flores, Ph.D. (biomedical scientist, 
California State University, Northridge)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
   

This study investigated the impact of different nitrogen 
sources on the degradation of crude oil by a common soil 
microorganism, Pseudomonas putida. The organism was 
enriched on a solid culture medium with crude oil serv-
ing as the sole carbon source (minimal medium). Sepa-
rate batches of the growth media were prepared using 
1% of a variable nitrogen source; nitrate (NO3

– ), ammo-
nia (NH3), and urea, with nitrogen gas (N2) were exposed 
to the culture through the atmosphere. A nitrogen and 
carbon-rich growth medium (nutrient agar) was used as 
a positive control. P. putida was inoculated onto each 
plate using the spread-plate technique, and 0.5 ml of 
sterilized crude oil was added on top of the culture as an 
overlay. Each nitrogen condition, a negative control, and 
positive control were prepared in triplicate and incubated 
at 30°C for five days, being periodically checked every 24 
hours for growth. Results demonstrated that P. putida is 
capable of enhanced growth in the presence of crude oil 
under carbon and nitrogen-rich conditions. Growth of  
the organism was not observed on the minimal media 
plates with variable nitrogen conditions. These data sug-
gested that nutrient-rich environments are required for 
P. putida to successfully grow in and utilize crude oil. 

6181
Testing Synergistic Combinations of JAK2 Inhibitors and 
Hedgehog Inhibitors in Myeloproliferative Diseases
Taher Merchant, D. Shah (teacher) and Dr. Akil Merchant 
(assistant professor of medicine, University of Southern  
California Keck School of Medicine)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

JAK2V617F myeloproliferative neoplasms (MPN) are 
incurable with JAK inhibitors, which are the only U.S. 
Food and Drug Administration-approved drugs for these 
diseases; therefore, new drugs are needed. JAK2V617F 
cells show increased in hedgehog signaling. To determine 
if JAK inhibitors and hedgehog inhibitors should be com-
bined in patients with MPN, the combination of the JAK 
inhibitor, ruxolitinib and the hedgehog inhibitor, PF-913, 
were tested in cell lines with JAK2V617F mutations. 
There was evidence of activity of the hedgehog inhibitor 
against JAKV617F cells; however, there was no evidence 
of synergistic or additive efficacy with the combination. 
Conclusions from this study were limited by the fact that 
only one JAK2 mutant cell line was tested, and the doses 
of ruxolitinib and PF-913 may have been too low. In 
conclusion, these results did not support the combination 
of ruxolitinib and PF-913 in patients with JAK2V617F 
MPN.

6182
Effects of Chewing Gum on Short-Term Memory
Sumeet Kapoor and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of chewing gum on the 
short-term memory of subjects between the ages of 10 
and 14. As the trials progressed, the average scores of 
the test group increased. The trials that involved chew-
ing gum were conducted last. I played nine sounds in a 
certain order and had the subjects remember the order in 
which they were played. Some individual subjects, such 
as Subjects 2 and 3, greatly improved over time, whereas 
other subjects remained consistent for the most part, 
such as Subjects 6 and 8. Gum definitely did not have a 
negative effect on the memories of the subjects, but its 
benefit wasn’t too strong either.
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6183
Does Baking Powder, Yeast, or a Combination of Baking 
Powder and Yeast Affect the Height of Chocolate Chip 
Cookies After They Are Baked? 
Sua Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this experiment, chocolate chip cookies were baked 
with three different ingredients to see which ingredient 
affected the rise of the cookies the most: baking powder, 
yeast, or a combination of baking powder and yeast. Each 
ingredient was tested three times, for a total of nine 
trials. When baking powder was tested, the three trials 
averaged to 1.39 cm. When yeast was tested, the three 
trials averaged to 1.96 cm. When a combination of baking 
powder and yeast was tested, the three trials averaged 
to 2.25 cm. So out of the three variables, the combina-
tion of baking powder and yeast affected the height of the 
chocolate chip cookies the most.

6184
How Do Different Temperatures Affect the Outcome of 
Maple Syrup Candies? 
Sophia Prakasa and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of which temperature 
is the best for making maple syrup candies. Maple  
syrup was heated at five different temperatures ranges: 
110–113˚C, 118–121˚C, 124–127˚C, 132–134˚C and  
149–154˚C, and a sample from each temperature range 
was taken. Each experiment was repeated five times. 
The candies made at lower temperatures were sticky, 
transparent, flexible and light in color. Most of the can-
dies made at lower temperatures were imprinted when 
an apple cutter was pressed into them. The candies made 
at higher temperatures were hard, opaque, darker in 
color, and they broke when bent. These candies did not 
have an imprint when an apple cutter was pressed into 
them. The results suggested that 118–121˚C is best for 
soft candies and 124–127˚C is best for hard candies.

6185
Effects of Different Temperatures on BAZIC®  
Products Duct Tape, Scotch® Magic™ Tape and  
Scotch® Double-Sided Tape
Sophie Kogan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined how the stickiness of differ-
ent types of tape is affected by different temperatures.  
BAZIC Products Duct Tape, Scotch Magic Tape and 
Scotch Double-Sided Tape each were put in four tempera-
tures, -10˚C, 5˚C, 40˚C and 150˚C, for 60 seconds. The 

time it then took to peel each tape off of a piece of paper 
was recorded and averaged out for each temperature per 
trial. The averaged out data showed that BAZIC Prod-
ucts Duct Tape, Scotch Magic Tape and Scotch Double-
Sided Tape all took less time to peel off of the paper after 
being in the -10˚C and 5˚C temperatures, and more time 
to peel after put in the 40˚C and 150˚C temperatures. 

6186
The Different Melting Speeds of Potassium Chloride,  
Magnesium Chloride and Sodium Chloride 
Samantha Gabel and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project was about three different types of chlorides 
to see which works the best to melt ice. The hypothesis 
was formulated after researching all of the chlorides. 
After the research it was concluded that the rock salt, 
or sodium chloride, would work the best because it is the 
closest to refrigerator temperature. In the experiment, 
I first measured all of the ice with the salts on it to get 
the starting weight, and put it in the refrigerator. After 
that I waited for 3 hours and then took it out. I measured 
the ice with the different chlorides, and if the ice had the 
lowest weight it meant that chloride worked the best.  
The results showed that the sodium chloride worked the 
best, then the magnesium chloride, and last came the  
potassium. Analyzing the data showed that the time 
didn’t really make that much of a difference. The  
conclusion indicated that the original hypothesis  
was correct. 

6187
Effects of Smell on Foods
Rodrigo Rojas and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Smell and taste have always been different, but which is 
the stronger sense? The theory is that scent is stronger 
than taste. The experiment explains this. First a group 
of volunteers taste-tested many foods, such as baby food, 
and had to guess the flavor. That was the control, so the 
experimental group tasted the same foods, with a scent 
(to confuse them). When the data was collected it sug-
gested that the theory is correct. The percentage without 
scent was 50% correct and with scent was 38% correct.
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6188
Determining Acute Aquatic Toxicity of Aspirin  
on Daphnia magna 
Rachel Colby and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the impact of the pain reliever 
aspirin on Daphnia magna, a planktonic crustacean 
found in freshwater rivers, lakes and streams. Five 
Daphnia magna were introduced into a control sample 
of unaltered spring water, and five samples of spring 
water were introduced into samples containing increas-
ing concentrations of aspirin: 162.5 mg/L, 325 mg/L, 
487.5 mg/L, 650 mg/L and 1,300 mg/L. The temperature 
was maintained at 22°C while the pH and the numbers 
of living organisms were recorded every 2 hours for 24 
hours. The experiment was repeated four times. After 24 
hours, the number of surviving Daphnia magna slightly 
declined between the control group and the four concen-
trations of aspirin between 162.5 mg/L and 650 mg/L. 
The five Daphnia magna in the sample with a concen-
tration of 1,300 mg/L of aspirin did not survive after 2 
hours. Upon closer analysis of the data, it was noted that 
the pH slightly decreased between the 162.5 mg/L and 
650 mg/L samples (6.9 S.U. to 5.6 S.U.). However, the 
pH dropped significantly to 3.5 S.U. in the spring water 
containing 1,300 mg/L of aspirin, well below the optimal 
range for these organisms to survive between 6 S.U. and 
9 S.U. The results suggested that aspirin’s toxic effect 
can be attributed to its ability to reduce pH in freshwa-
ter, as organisms are not able to flourish in freshwater 
with a low pH.

6189
Effects of Cooling Methods on Soda Temperatures
Owen Moss and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the fastest way to cool cans of soda 
using four different cooling methods. After measuring 
the beginning soda temperatures, cans of soda were 
chilled in a refrigerator, a freezer, a cooler with ice, and 
a cooler with ice water for a total of 21 minutes. Tem-
peratures were measured at 7-minute intervals. The 
experiment was repeated three times. On average, the 
cooler with ice water cooled the soda the fastest, reduc-
ing the soda temperature -16.3°C, followed by the cooler 
with ice at -14.9°C, the freezer at -8.2°C, and the refrig-
erator at -3.8°C. The results suggested that the ice water 
bath and the ice bath cool soda faster than a refrigerator 
or freezer. However, the results also suggested that the 
difference between the ice water bath and the ice bath 
was not statistically significant, so it cannot be stated 
with confidence that the ice water bath cools faster than 
the ice bath.

6190
Forces That Keep a Car on Track When  
Going Through a Loop-the-Loop
Owen Shapiro and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the forces required to keep a car on 
track when going through a loop-the-loop. A 1:64 scale 
electric-powered car was tested through three different-
sized loop-the-loops. The speed of the car was first cal-
culated using a 10-meter-long track. The car was run at 
full speed through the loop-the-loops. Each experiment 
was repeated five times and video recorded. The results 
concluded that the car can successfully travel through 
the two smaller loops, but consistently falls off when 
traveling through the largest loop.

6191
The Effects of Different Sugars on the  
Chewiness of Vegan Cookies
Noam Emerson-Fleming and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effect of different sugars on 
the chewiness of vegan chocolate chip cookies. One-third 
cup of coconut oil was mixed with ⅔ cups of sugar for 30 
seconds on the stir setting of a stand mixer. Then ¼ cup 
of almond milk and 1 teaspoon of vanilla were mixed in 
for another 30 seconds on stir. Then 1 ¼ cups of flour, 
½ teaspoon of baking powder and soda, and ¼ teaspoon 
of salt were whisked together and mixed into the liquid 
ingredients for 1 minute on Setting 2. Then 9x 1 table-
spoon balls of dough were dropped onto a cookie sheet 
lined with parchment paper and baked for 12 minutes. 
This process was repeated three times for each sugar 
(brown, organic, coconut, refined/white granulated, and 
turbinado). One cookie from each batch was fed to a 
group of 10 test subjects. Each subject rated the cookies 
on a scale of 1–10 chewiness-wise. The results suggested 
that the organic sugar produces the chewiest cookies.   

6192
Effects of Music on Memory and Concentration  
While Taking Tests
Noah Morante and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of music having an 
effect on memory and concentration while taking tests. 
Subjects were introduced to three types of music (jazz, 
rock and classical) and silence while taking the tests. 
Test 3 (rock ‘n’ roll) had the best average scores for 
females, but not for males. Test 4 (classical) had the fast-
est speed with the second-best average accuracy. These 
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results suggest that females can concentrate better than 
males with different types of music, and that classical is 
the average best all-around.

6193
Optimal Volume of Water That Will Propel a Pressurized 
Water Bottle Rocket the Farthest When Launched At a 
45-Degree Angle
Nicholas Conti and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this project was to determine the optimal 
volume of water that would propel a water bottle rocket 
the farthest. A bottle rocket launcher was constructed 
out of PVC pipe and other materials and was attached to 
an air pump. The water bottle rocket was pressurized to 
50 psi (pounds per square inch) and launched with vari-
ous volumes of water. The flight distances were recorded. 
The results showed that the rocket traveled the farthest 
when it was filled with ¾ liters of water.

6194
Effects of Ethylene on Strength of Growth  
of Cilantro Plants 
Moses Hong and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment pursued the question of how ethylene 
affects the growth of cilantro plants grown from corian-
der seeds. Every five days, the seeds were watered until 
the last two weeks, when each plant was watered every 
week. From then, the plants were watered for three 
weeks with 30 mL of water starting from when they 
were around the height of 8 cm. They were each isolated 
within an airtight plastic bag with one banana, one 
McIntosh apple, one banana and one McIntosh apple, 
or neither fruit. No varieties of fruits placed with the 
cilantro plants either increased or decreased the plants’ 
width, making the height and tendency to grow mold the 
only deciding factors in growth strength. If a group of 
fruits isolated with a plant had a high average weekly 
growth and a low chance of being covered in mold, that 
group of fruits would be considered as an aid to the ci-
lantro plant’s growth strength. McIntosh apples reduced 
weekly height growth by -0.475 cm; bananas reduced 
height growth by -0.5 cm per week; and apples and 
bananas together increased height growth, averaging 
0.071 (1/14) cm weekly. The control setup with no fruits, 
however, ended up with a growth reduction of -0.931 
cm weekly, the lowest average. The apple and banana 
selection was the only one to increase growth. For the 
chances to grow mold on the plants, bananas showed an 
average of 28.57%, apples showed an average of 71.43%, 
bananas and apples together showed an average of 
71.43%, and no fruits showed an average of 28.57%. It 

appears that, as bananas contribute only slightly to the 
growth of mold and do not hinder height growth im-
mensely, their release of 2 microliters/kilogram/hour of 
ethylene may be the best for the plants.

6195
Effects of Lead, Aluminum Mesh and Cardboard  
on a Wi-Fi Signal
Miles Yeh and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how lead, aluminum mesh and 
cardboard affect a wireless (Wi-Fi) signal. Three cm 
sheets of each of the materials were used to form a 30 
cm x 20 cm x 20 cm box, creating boxes made out of lead, 
aluminum mesh and cardboard. One at a time, the boxes 
were placed to encapsulate the router, and then the Wi-
Fi signal in decibel-milliwatts (dBm) was recorded for 
each box. The device used to record the dBm was placed 
on a table 3 meters away. Lead reduced the signal to 
-65.4 dBm, aluminum mesh resulted in -42.4 dBm, card-
board resulted in -37.2 dBm, and the control was -37 
dBm. -37 dBm is the average wireless signal strength 
and is very good, but as the dBm decreases, the signal 
strength decreases as well. The results showed that lead 
is the best material out of aluminum mesh, cardboard 
and lead for slowing down a Wi-Fi signal. 

6196
Effects of Music on the Memory of Those Aged 12–53
Mia Perdomo and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of country, reggae, clas-
sical and no music at all on the memory of those aged 
12–53. The order the tests were given in was country, 
then reggae, then classical and then no music. This 
order was chosen by the interests of the people doing the 
experiment. The subjects listened to music or no music 
at all for 30 seconds while looking at seven UNO® cards. 
Then, after, the subjects were told to say the cards in the 
fastest amount of time as possible. The experiment was 
repeated four times each with the different music types, 
and each person had to do eight of the tests. The reason 
the tests were done so many times was to make sure the 
results were correct. The results showed that out of the 
tests done for country music, six of the subjects were the 
fastest, resulting in it being first. For the reggae music, 
out of the eight tests done, two of the subjects were the 
fastest, resulting in it being second. For the classical 
music, out of the eight tests done, none of the subjects 
were first, resulting in it being third. For no music, out 
of the eight tests done, none of the subjects were the fast-
est, resulting in it being fourth. The results for classical 
and no music turned out the same, but were placed in 
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the order the tests were taken. The results showed that 
listening to country music is likely to result in memoriz-
ing cards faster than listening to reggae, classical and 
no music at all. 

6197
Effect of Different Types of Biomass on the  
Amount of Biogas Created
Megan Thanislas and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effect of different types of 
biomass on the amount of biogas created. Fifty grams of 
either grain, or fruit and vegetable food waste, were put 
into an empty 2-liter soda bottle along with 100 grams of 
fresh cow manure and enough water to fill up the bottle. 
The soda bottle was topped with a balloon and kept for 
two weeks at room temperature without disturbance. At 
the end of two weeks, each balloon was measured along 
the diameter. Trial 1 of grains had a measurement of 
13.5 cm. Trial 2 of grains had a measurement of 15.5 
cm. Trial 3 of grains had a measurement of 0 cm. Trial 
1 of fruits and vegetables had a measurement of 1 cm. 
Trial 2 of fruits and vegetables had a measurement of 8 
cm. Trial 3 of fruits and vegetables had a measurement 
of 0 cm. The results suggested that grain biomass cre-
ates more biogas than fruit and vegetable biomass.

6198
Effects of Chewing Gum on Test Performance
Maya Buenrrostro and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this study was to see if there is a correla-
tion between chewing gum and test performance. The 
problem is that schools and teachers prohibit chewing 
gum in classrooms, decreasing the potential for students 
to perform better on tests. A sample of 10 participants 
was timed in completing a maze test under three differ-
ent conditions: no gum, gum right before the test, and 
gum 5 minutes before the test. Overall, participants 
performed better when they chewed gum. Participants 
performed the best when they chewed gum for 5 min-
utes; the time in seconds was 15.18–114.76, with an 
average of 47.58. For no gum, the time in seconds was 
21.1–97.05, with an average of 56.31. For gum right 
before the test, the time in seconds was 37–159.57, with 
an average of 51.18. In this study, there appeared to be 
a positive correlation between chewing gum and test 
performance. Limitations to this study included a small 
sample size and variables such as age and visual acuity. 
Further testing is needed to support the findings.

6199
Effect of Temperature on Solar Cells 
Max MikoLevine and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study looked at the possible effects temperature 
may have on solar cells. Three 100-milliamp, 3.6-volt 
OSEPP monocrystalline solar cells were taped to a tem-
perature ‘box’ designed to create three different artifi-
cial temperatures: hot, ambient and cold. While sitting 
in the sun, each solar cell was tested by a multimeter 
to see which one was producing the greatest amount of 
energy. Each solar cell was tested 15 times. The colder 
solar cell produced more energy than the ambient solar 
cell, which in turn produced more energy than the hot 
solar cell. The results suggested that cold solar cells are 
more efficient and produce more energy than ambient or 
hot solar cells.

6200
Effects of Different Soils and Fertilizers on Non-GMO 
Corn Seeds 
Max Mendoza and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the question of which fertil-
izers or dirt grows non-GMO corn seeds the fastest and 
with the most leaves. Non-GMO corn is corn not geneti-
cally modified by biologists to benefit the plant. Two corn 
seeds were put in each pot: three pots with peat moss, 
three pots with potting soil and three pots with back-
yard dirt. Each day after the seeds were planted, they 
were watered with 1 cup for each plant. Every Sunday, 
the plants’ heights and number of leaves were recorded, 
and this procedure was repeated for a total of 11 weeks. 
At the five-week recording day, all of the plants were 
transferred to separate beds in order for them to con-
tinue growing. At the end of the experiment, the plants 
that were planted in the potting soil were the tallest, the 
peat moss plants were the second tallest, and the dirt 
plants were the shortest. The number of leaves on each 
plant followed with almost identical data, with potting 
soil plants having the most leaves, while the peat moss 
and dirt plants had the fewest number of leaves. These 
results suggest that peat moss has too much acid and 
absorbs too much water to help corn grow taller. Dirt 
doesn’t contain many nutrients for corn to use and can’t 
absorb water well. This evidence combined and the 
results of the data suggest that potting soil’s properties 
are in the middle of peat moss and dirt. Potting soil ab-
sorbs enough water to help the plant while not drowning 
it, and contains many helpful nutrients for the plant’s 
growth. This proved the hypothesis that potting soil will 
grow corn the fastest over a time span of 11 weeks.
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6201
Which Filtration Method Is Better At Reclaiming Used 
Water: Straining and Boiling, or Reverse Osmosis  
Deionization and UV Sterilization? 
Matthew Salcedo and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment tested and compared the effective-
ness and efficiency of home wastewater reclamation by 
the older straining and boiling (SB) method versus the 
modern reverse osmosis deionization UV sterilization 
method (RODIUV). Six levels of tap water dirtiness 
were compared: 1) plain water, 2) clean hand rinse, 3) 
sweaty hand rinse, 4) clean hand soap wash, 5) mild 
dirty hand rinse, and 6) very dirty hand rinse. From 
these six levels, three 1,000 ml samples were taken: 
unfiltered, filtered by SB, and filtered by RODIUV. 
Each sample was run through eight water quality tests: 
specific gravity, totally dissolved solids, water cloudi-
ness, pH, phosphorus, lead, nitrogen, and bacterial 
colony growth. Each test was repeated three times. The 
effectiveness was determined by the results of the water 
quality tests above. The efficiency was determined by 
calculating the amount of energy used for each filtration 
method to make 1 liter of reclaimed water, and the cost 
of each liter in dollars (not including the cost of the  
RODIUV filter itself). RODIUV produced better re-
claimed water quality results in all of the tests except 
for bacterial colony growth. SB grew out six times fewer 
bacteria in the dirtiest water. RODIUV also required 
100 times less energy per liter, which was 30 times 
cheaper per liter.  

6202
The Easiest Color of Text on a Screen to Memorize
Matthew Labowitz and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study investigated the best color of text on a screen 
to memorize. Six fully saturated colors, evenly spaced 
on a digital color wheel, were tested by use of a random 
number-generating computer program that rapidly 
showed two-digit numbers one at a time. Eight subjects 
were each tested three times, and tried to remember 
four random numbers in six different colors, with each 
set of four numbers in one color separately. The colors 
were straight red, yellow, green, cyan, blue and magen-
ta. In the end, about 51% of red numbers were remem-
bered correctly, ~59% of yellow, ~61% of green, ~63% of 
cyan, ~60% of blue and ~64% of magenta. These results 
showed little or no evident correlation between the color 
of text on a screen and the ability to memorize the text if 
the text color is fully saturated.

6203
Most Popular Time of Day and Most Frequent Type of 
Buyer for Starbucks Coffee Within a 1.8-Mile Radius  
of My Home in Tarzana
Mark Wieder and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment studied the question of what is the most 
popular time of the day (between 9 a.m. and 5 p.m.) to 
purchase Starbucks coffee and the type of person (gen-
der and age) who buys the most Starbucks coffee at three 
locations within a 1.8-mile radius of each other on three 
Saturdays and three Sundays. Data was collected from 
the three stores (18700 Ventura Blvd., #120, Tarzana, 
CA 91356 (Location A); 19439 Ventura Blvd., Tarzana, 
CA 91356 (Location B); and 20054 Ventura Blvd., 
Woodland Hills, CA 91364 (Location C). The study was 
conducted during three weekends, one Saturday and one 
Sunday per location, from 9 a.m. to 5 p.m. without any 
breaks. After the data was recorded and organized, the 
results showed that the type of person who purchased 
the most Starbucks coffee from coffee shops within a 
1.8-mile radius of each other was a woman between the 
ages of 21-20, and the most popular time was 9 a.m. to 
10 a.m.

6204
Effects of Different Materials on Water Evaporation
Mark Epstein and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of possible involve-
ment of materials in water evaporation. Cups of water 
were covered with different materials: wood, netting, 
tarp, aluminum foil, plastic and SaranTM Wrap, and 
there was one cup of water without any materials on it. 
Each material test was repeated three times. Netting 
lost water to a final amount of 372 grams. Wood lost 
water to a final amount of 386 grams. Tarp lost water to 
a final amount of 430.67 grams. Plastic lost water to a 
final amount of 423.33 grams. Aluminum foil lost water 
to a final amount of 434.67 grams. Saran Wrap lost 
water to a final amount of 443.33 grams. The results 
suggested that Saran Wrap blocks water evaporation  
the most.

6205
Effects of Different Materials on a Magnetic Field 
Leor Benson and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study was done to determine which material would 
best protect a magnet from outdoor environmental haz-
ards, such as rust, erosion, and buildup of dirt, bacte-
ria, etc. The experiment also looked at which material 
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would be best for easy replacement, and for allowing the 
magnet to keep its magnetic field as strong as possible. 
The different materials tested were plastic wrap, tinfoil, 
glue, toothpaste, paint, paper, mud, water, and cold tem-
peratures. A magnet was placed on a table with a rod 
through it, and another magnet was placed on the rod 
over the magnet, with the same poles facing toward each 
other. That way they repelled, allowing the top magnet 
to levitate. The distance between both magnets was 
measured. Each material was tested on how protective it 
was, how it affected the magnetic field, and how easy it 
was to replace. In the end, the tinfoil had the most posi-
tive results in all three variables.

6206
The Memory of Dogs
Lea Graham and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the memory of dogs and how 
well they can remember which of three cups a treat is 
hidden under after looking away for 10 seconds. The 
objective of this experiment was to find out if regular 
house pets have the ability to comprehend and memorize 
the information that they are given. Fifteen dogs were 
tested and each experiment was repeated three times. 
In Trial 1, 4/15 of the dogs (26.7%) found the treat. In 
Trial 2, 10/15 of the dogs (66.7%) found the treat, and 
in Trial 3, 7/15 of the dogs (46.7%) found the treat. The 
total outcome of all of the trials was that the dogs found 
the treat 46.7% of the time.

6207
Choice Blindness of Different Ages (11–14)
Kimtee Kundu and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study revolved around the question of different 
ages having choice blindness, which basically refers 
to people choosing certain things just because of what 
society expects them to choose, or just because of a lack 
of attention and reasoning. Choice blindness can hap-
pen to anyone at anytime, such as when taking tests or 
surveys like those given to participants for this study. It 
was proven in this study that 11-year-old middle school 
students are most likely to suffer from choice blindness 
due to a possible lack of attention and reasoning. The 
participants looked at a geometric drawing and picked 
the best one according to their perspective, then made 
a choice a second time. Of all of the 11-year-old partici-
pants interviewed, 57% suffered from choice blindness 
and approximately 43% did not. Each interview was 
repeated 108 times, since each participant was an indi-
vidual trial. Out of all of the participants interviewed, 
approximately 29% suffered from choice blindness, 

while the remaining 71% did not. The results showed 
that out of 108 participants, 31 lacked in attention and 
reasoning, while the remaining 77 proved to have paid 
attention to which geometric drawing appeared the best 
to their perspective, and were able to choose the same 
geometric drawing in the second part of the interview. 

6208
Testing the Glucose Concentrations of 
Various Food Items
Kiara Laaly and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment tested the glucose concentrations of 
raspberries, Fanta® soda, watermelons, cucumbers, 
beets, sweet potatoes, Sprite® soda, caramel, oranges, 
maple syrup, apples, grape juice, vanilla ice cream, 
honey, orange juice (from concentrate), orange juice 
(squeezed) and chocolate. A urinalysis glucose test 
strip was inserted into each liquid/food and left for 3 
minutes, then removed and left to dry for 10 minutes. 
Each experiment was repeated three times. Raspberries 
had an average glucose concentration of ~1.83%, Fanta 
had ~4.83%, watermelons had ~0.77%, cucumbers had 
~0.47%, beets had ~0.3%, sweet potatoes had ~0.73%, 
Sprite had ~5%, caramel had ~9.17%, oranges had ~2%, 
maple syrup had ~1.5%, apples had ~0.71%, grape juice 
had ~5.33%, vanilla ice cream had ~0.75%, honey had 
~0.08%, orange juice (from concentrate) had ~0.25%,  
orange juice (squeezed) had ~2%, and chocolate had 
~0.12%. These results showed that caramel has the 
highest glucose concentration of all of the items tested.

6209
Effects of Different Soaps on the Amount of DNA  
Extracted From Bananas
Khushi Jain and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study observed the effect of soaps with sodium 
lauryl sulfate (SLS) on the amount of DNA extracted 
from bananas. The fruit was added to a solution contain-
ing water, salt and the soap (antibacterial, foam-scented, 
dishwasher, and 2-in-1 shampoo and conditioner) and 
was left for 20 minutes. Then alcohol was added to the 
solution, isolating the DNA and making it come to the 
top. After 16 minutes, the DNA at the top was removed, 
and the amount was measured with a micropipette and 
compared with the results of the other soaps. The experi-
ment was repeated twice with each type of soap, for a 
total of eight trials. The results showed that the 2-in-1 
shampoo and conditioner had the most DNA at an aver-
age of 1.7 microliters. Next came the dishwasher soap 
with 1.25 microliters, then the foam-scented soap with 
0.5 microliters, and finally the antibacterial soap with 
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0.375 microliters. This suggested that the 2-in-1 sham-
poo and conditioner is the most effective in extracting the 
greatest amount of DNA from a banana.

6210
Effects of Truss Bridge Designs on the Strength-to-Weight 
Ratio of Bridges
Kevin Kumar and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

There are many different types of bridges, but one of 
the most common is the truss bridge. Most truss bridges 
have different truss designs that can affect the maxi-
mum load they can carry without collapsing. The experi-
ment objective was to find out which bridge could hold 
the greatest load before collapsing. Three truss designs 
were tested: Howe, Pratt and Warren. Each experiment 
was repeated three times; therefore, a total of nine bridg-
es were tested. The load it took for each bridge to break 
was measured in kilograms using a bathroom scale. The 
average weight that the Howe truss bridge broke at was 
26.60 kilograms (kg). The average weight that the Pratt 
truss bridge broke at was 30.47 kg. The average weight 
that the Warren truss bridge broke at was 22.58 kg. The 
weight of each bridge in grams was found using a pocket 
scale. The strength-to-weight ratio for each bridge was 
calculated by dividing the weight of the load that broke 
the bridge by the weight of the bridge itself. The results 
suggested that the Pratt bridge design can hold the most 
weight.

6211
Which Foods Have More Invisible Fat?
Keanu Huynh and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 

The purpose of this project was to examine the ques-
tion, “Which foods have more invisible fat, those with 
visible and invisible fats (i.e., grilled marinated chicken, 
grilled marinated steak and grilled hamburger patty), 
or those with only invisible fat (i.e., roasted almonds, 
HERSHEY’S® Milk Chocolate and LAY’S® Classic 
Potato Chips)”? It was hypothesized that if foods have 
both visible and invisible fats, then they will have less 
invisible fat compared to foods that only have invisible 
fat. The results did confirm the hypothesis. The results 
showed that the average amount of invisible fat of all 
three of the food items with both visible and invisible fats 
(grilled marinated steak, grilled marinated chicken and 
a Jack in the Box® hamburger patty) was less than that 
of the food items with only invisible fat (roasted almonds, 
HERSEY’S Milk Chocolate and LAY’S Classic Potato 
Chips). The average volume of liquid fat of the foods with 
both visible and invisible fat was 2.4 ml, with grilled 

steak averaged at 3.08 ml, grilled chicken averaged at 
3.0 ml, and the Jack in the Box hamburger patty aver-
aged at 1.13 ml. Meanwhile, the total average volume of 
liquid fat of the foods with only invisible fat was 3.06 ml, 
with roasted almonds averaged at 0.5 ml, HERSHEY’S 
Milk Chocolate averaged at 5.17 ml, and LAY’S Clas-
sic Potato Chips averaged at 3.5 ml. Furthermore, the 
results showed that HERSHEY’S Milk Chocolate had 
a significantly larger amount of invisible fat than any 
of the other foods (5.17 ml), followed by LAY’S Classic 
Potato Chips (3.5 ml). This experiment provided evidence 
that most foods usually contain invisible fat. The results 
showed people which foods have more invisible fat, 
which can help them decide what foods they should and 
shouldn’t eat if they are trying to start a healthy diet.

6212
Effects of a Liquid Substance on an Advil® Pill 
Katie Salguero and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of the liquid substance 
that would dissolve an Advil pill the fastest. The pills 
were put into Mason jars with 1.5 cups of each liquid 
substance. After 10 minutes, all of the liquid substances 
had taken an effect on the pill except for the vegetable 
oil. After 20 minutes, all of the pills were about half-
way dissolved except for the one in vegetable oil, which 
still had no effect on the pill. When the 30-minute mark 
passed, each substance had completely dissolved the pills 
one by one. Each experiment was repeated four times. 
The results indicated that water dissolves an Advil pill 
the fastest.

6213
Effect on Bacterial Growth of Types of Water Bottle Tops
Katelyn Chen and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this study was to find which Hydro 
Flask® water bottle top grows the fewest number of 
bacterial cultures from the water when plated 10 hours 
later. The 0.47-liter (16-fluid ounce) water bottles with 
three different tops (flip top, straw top and screw top) 
were filled with 0.41 liters (14 fluid ounces) of room-
temperature water. Drinks were taken from each bottle 
three times each with 15-minute increments in-between, 
and then the bottles were left at room temperature 
(21.1˚C) for 10 hours. Water from the bottles was plated 
with swabs (along with water from a bottle that hadn’t 
been drunk from and a swabbed mouth for controls) on 
agar-plated Petri dishes, and incubated at 33.3˚C for 24 
hours. Bacterial colonies then were counted. The experi-
ment was repeated four times per participant with four 
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participants. In later trials, a drink was taken from a 
0.47-liter (16-fluid ounce) Arrowhead® water bottle to add 
for comparison. The straw top grew an average of 1.3125 
colonies, the flip top grew an average of 60.0625 colo-
nies, the screw top grew an average of 9.8125 colonies, 
and the Arrowhead bottle grew an average of 253.625 
colonies. The results implied that the straw top grows 
the lowest amounts of bacteria.
 

6214
The Effect of Surface Area on the Reaction Rate of  
Alka-Seltzer® Tablets
Karena Tran and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether or not sur-
face area affects the reaction rate of chemicals, specifi-
cally Alka-Seltzer tablets. Tablets covering various lev-
els of surface area were created by halving, quartering 
and fully crushing the tablets. Uncrushed tablets were 
used as the control. Each tablet was placed into a glass 
filled with 1 cup (236.6 ml) of water, and the time it took 
for them to fully dissolve was recorded. Each surface 
area level was tested four times. The crushed tablets 
took an average of 30.60 seconds to dissolve, while the 
control tablets took an average of 59.65 seconds. The 
halved and quartered tablets took an average of 50.76 
and 45.04 seconds, respectively. These results suggested 
that surface area plays a role in decreasing the reaction 
time of Alka-Seltzer tablets.

6215
Heat Conduction in Meat 
Kai Dequina and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the question of how long it 
takes to cook steak at different heat temperatures using 
different thicknesses of steak. Steak was cut into 1-inch, 
1.5-inch and 2-inch samples. Using a meat thermometer 
to measure the heat of the steak, the steak was placed 
in boiling water to determine how long it would take to 
get to 155°F, 165°F and 170°F, respectively. Each experi-
ment was repeated three times. It was determined that 
the results varied depending on the different thickness-
es. The thicker the steak, the longer it takes to cook.

6216
Effects of Water Temperature on the Chemical  
Reaction Time of Alka-Seltzer® Tablets
Justin Locsin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how the temperature of water af-
fects the chemical reaction time of an Alka-Seltzer tab-
let. Water was used at freezing temperature (0°C), room 
temperature (24°C) and boiling temperature (100°C). 
Alka-Seltzer tablets were placed inside containers for 
each of the three water temperatures, and the time it 
took for the tablets to fully dissolve was recorded. Each 
experiment was repeated five times. Freezing water 
fully dissolved the tablet in an average of 164.626 sec-
onds; room temperature water fully dissolved the tablet 
in an average of 41.394 seconds, and boiling water had 
an average of 15.576 seconds. The results suggested that 
the reaction time of an Alka-Seltzer tablet and water is 
the fastest when using boiling water.

6217
Music Sets the Scene: Exploring the Musical  
Characteristics of Movie Scenes of a Similar Type 
Justin Dunagan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study explored the musical characteristics of scale, 
melody, key, volume, tempo and dominant instruments 
of the music in four types of movie scenes: action, sad, 
scary and happy. The presence of these musical charac-
teristics was examined in five different scenes for each 
scene type. Each scene was approximately 2 minutes 
long and reviewed at least six times. The majority of the 
action scenes had horns, minor key and loud volume. 
All of the scary scenes had ascending scales, minor key 
and loud volume. The happy scenes were dominated by 
strings, high-pitched melody, major key and slow tempo. 
The sad scenes shared minor key and slow tempo. The 
results suggested that movie scenes of the same type are 
accompanied by music of similar characteristics.

6218
Growth of Spinach Plants in a Soil Medium Versus a  
Non-Soil Medium
Joshua Vaughan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment compared plants grown in a traditional 
soil-based medium with and without fertilizer to those 
grown in a non-soil-based medium in a closed system 
that includes waste from fish as fertilizer. A total of 
nine spinach plants were purchased from the same tray 
to ensure that the spinach was as identical as possible. 
Three were planted in a soil-based medium without 
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fertilizer, three were planted in a soil-based medium 
with fertilizer, and three were planted in an aquaponics 
system with clay medium. The spinach plants were left 
outside to grow for nearly two months. Measurements of 
the spinach height and number of leaves were periodi-
cally recorded throughout the experiment to determine 
the best medium for growing the spinach. On average, 
the spinach in the soil-based medium without fertilizer 
was 8.3 cm tall with eight leaves per plant. The spinach 
in the soil-based medium with fertilizer averaged 9.3 
cm tall with 10 leaves per plant. Finally, the spinach in 
the aquaponics system with clay medium averaged 12.3 
cm tall with 15 leaves per plant. The results suggested 
that spinach grown in an aquaponics system with clay 
medium yields spinach with greater vigor and growth 
compared to spinach grown in soil-based systems.

6219
Examining the Effectiveness of Different Temperatures  
on Ring Magnets 
Jonathan Jones and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The experiment examined how much weight a magnet 
can lift at different temperatures. The temperatures the 
experiment tested were 100°C (heated); -20°C (frozen); 
20°C (room temperature); and 0°C (chilled). The test was 
performed by heating magnets in boiling water for 10 
minutes, freezing magnets for 30 minutes, leaving mag-
nets in a room for 10 minutes, and putting magnets in 
ice water for 20 minutes. The tests were repeated three 
times each. The results were as follows: heated magnets 
lifted on average 117 grams, frozen magnets lifted about 
158 grams, room-temperature magnets lifted on average 
141 grams, and chilled magnets lifted about 140 grams. 
In conclusion, frozen magnets can lift the most weight 
and heated magnets can lift the least.

6220
What Makes a Paper Airplane Fly Far? 
Itai Maman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this experiment, I wanted to put together the four 
aerodynamic forces that affect a plane and see how these 
impact different paper airplanes. Paper airplane #3 
had medium-low surface area, medium-high wingspan, 
medium-high thrust and medium-low drag. The results 
showed that the forces that make a plane go (thrust and 
lift) should be higher and the forces that make a plane 
descend (drag and gravity) should be lower, but not with 
too much of a difference so it doesn’t get unbalanced.

6221
Effect of Music on the Growth of Plants
Hana Choi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether or not clas-
sical music has an effect on the growth of sunflowers. 
In the experiment, there were four groups of sunflow-
ers that each listened to a different number of hours of 
classical music. One group did not listen to any, another 
listened to 1 hour, another to 2 hours and the fourth one 
to 3 hours. The sunflowers’ heights were recorded each 
week during the three weeks the experiment occurred. 
This experiment was repeated three times, and each 
had a similar result. The group that listened to the most 
amount of music (3 hours) grew the most, averaging to 
about 23.7 centimeters, while the group that listened to 
no music grew the least, averaging to about 15.6 centi-
meters. The results suggested that classical music helps 
plants grow taller, faster.

6222
Ideal Spacing of Magnets in a Gauss Rifle to  
Maximize Distance of a Projectile 
Fletcher Boydston and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the best spacing of magnets 
in a magnetic linear accelerator to launch a projectile 
as far as possible. This was tested by building a Gauss 
rifle, setting the magnets a certain distance apart, and 
firing the Gauss rifle 10 times. After one round of test-
ing, the magnets were set to a different distance and the 
test was repeated. The five distances used were 4 cm, 8 
cm, 12 cm, 16 cm and 20 cm. Sixteen cm between mag-
nets launched the projectile the farthest, with an average 
distance of 133 cm. Both the 4-cm and 8-cm tests failed 
because the magnets were too close together. The 12-
cm test produced a result of 130 cm, and the 20-cm test 
produced an average distance of 127 cm.

6223
The Best Overall Type of Maple Syrup Candy 
Madison Cha and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18270 Linnet St., Tarzana, CA 91356

This study examined how the temperature used in mak-
ing maple syrup candy affects the color, transparency, 
hardness and taste of the candy. When a sugary solu-
tion is heated, some of the water evaporates off and this 
makes the sugar more concentrated in the solution. As 
heated maple syrup cools, the sugar molecules can form 
crystals, and the number of crystals that form depends 
on how concentrated the sugar is. In this experiment, 
the maple syrup was heated in a metal pot and once it 
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reached a certain temperature, 1 teaspoon was taken out 
and placed on a baking mat to cool. Five temperatures 
were tested: 110ºC, 120ºC, 130ºC, 140ºC and 150ºC. 
For each temperature, there were three candies, so in 
total there were 15 candies that were tested. For each 
of the areas (color, transparency, hardness and taste) 
the candy was tested in, the procedure was repeated 
three times. The results showed that the candies heated 
at the lower temperatures were lighter in color, almost 
completely transparent and extremely soft and squishy. 
However, the candies heated at the higher temperatures 
were dark in color, opaque and solid. Therefore, the 
candies heated at the highest temperatures had a higher 
concentration of crystals because they were the strongest 
overall in each category.

6224
The Effects of Solar Panel Design on Energy Production 
Evan Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this study was to find different designs 
of solar panels that produce energy more effectively than 
the traditional ones. Four designs were tested: a sphere, 
a cube, a pyramid and the traditional photovoltaic panel. 
Each design was connected to a 1.2-volt battery for 30 
minutes. In intervals of 6 minutes, the voltage on the 
battery was measured and recorded. This process was 
repeated three times for all four types. On average, the 
regular solar panel generated 0.94 volts, the cubical 
solar panel generated 1 volt, the spherical solar panel 
generated 1.033 volts and the pyramid-shaped solar 
panel generated 0.98 volts. Based on the results, it was 
concluded that the spherical solar panel is the most ef-
fective energy producer among the four designs tested. 
The spherical solar panel also had the fastest average 
rate of voltage production.

6225
The Effect of Chewing Mint Gum, Bubble Gum or  
No Gum on Memorization and Test Scores 
Ethan Newman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether or not 
chewing gum improves concentration and test scores. 
First, 10 students were given mint gum and then were 
told to read through a brief paragraph and take a small 
quiz on it while still chewing the gum. This process was 
repeated with different tests each time and the same 
students during multiple days with bubble gum and also 
without any gum. The test scores were recorded each 
time, and the scores were averaged out for each test. The 
average scores were 7.4 out of 10 points without chewing 
gum, 8.2 out of 10 points while chewing bubble gum, and 

9 out of 10 points while chewing mint gum. The results 
suggested that chewing gum does improve one’s con-
centration and memory, with mint gum being the most 
effective type of gum to improve memory.

6226
Effects of Fonts on Human Memorization
Dina Razi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the possibility of fonts affecting a 
person’s ability to recall words from a list. The subjects 
were given 30 seconds to memorize a list of 15 words, 
which they then tried to recall after a 10-second break. 
The subjects then recited all of the words they remem-
bered back to the investigator. The experiment was 
repeated four more times, with each test with a different 
font. The fonts used were Comic Sans MS, Times New 
Roman, OCR A Extended, Copperplate Gothic Light 
and AR BERKLEY. The font subjects recited the most 
words back in was Comic Sans MS, with an average of 
8.05 words recalled. For Times New Roman, the average 
number of words recalled was 7.65, for OCR A Extended 
it was 6.95 words on average, and for Copperplate Goth-
ic Light it was 7.15 words on average. The font that did 
the worst was AR BERKLEY, with 6.6 words recalled on 
average. These results indicated that the font people are 
able to recall the most information with is Comic Sans.

6227
Ew, Why Is My Apple Brown?
Dennis Berezniak and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 

This study examined the best way to preserve Fuji 
apples in the refrigerator. When an apple is cut, oxygen 
is introduced to the iron-filled apple tissue. When the 
oxygen is present in the cells, enzymes in the plant chlo-
roplast rapidly oxidize the naturally present phenolic 
compounds in the apple tissue. The enzymes are called 
polyphenol oxidase (PPO). This is what causes apples to 
brown once exposed to oxygen. The experiment included 
three levels of testing. The cut apples were placed in 
plastic wrap, a plastic box, a Ziploc® bag, aluminum foil 
and onto a plate without anything for three levels of 
time. These levels were 6 hours, 12 hours and 48 hours 
inside of a refrigerator. The results showed that most of 
the wrappings protected any weight loss due to evapora-
tion except for the apple that was bare. After 6 hours 
in the refrigerator, most of the apples had oxidized and 
were slightly stained with brown. Overall, the plastic-
wrapped apple performed the best during the experi-
ment.



 The New Journal of Student Research Abstracts 2017 27

ABSTRACTS

6228
Zipf’s Law
Saveliy Sotnikov and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

The objective of the experiment was to test Zipf’s law for 
accuracy. Zipf’s law is a power law stating that a graph 
of virtually anything (i.e., the words in the English lan-
guage), when arranged so that the most occurring thing 
appears in front and the least frequent in the back (i.e., 
the most spoken words arranged from greatest to least), 
will appear like it is decreasing exponentially. On a 
log-log graph, it produces a straight line. Four sources (a 
Shakespearian play, a science fiction novel, a Dr. Seuss 
book and an instruction manual) were used. The fre-
quencies of the letters were measured individually and 
put into a graph from greatest to least. The frequency 
of letter occurrences in the sources was used to find the 
pattern determined by Zipf’s law. The pattern was found. 
This suggested that Zipf’s Law predicted the pattern 
and that it holds a factual basis. 

6229
Comparing the Effects of Salicylic Acid, Yogurt,  
Eye Drops, Lemon Juice or Baking Soda on Acne 
Chiara Forat and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of the most effective 
approach to get rid of acne. Subjects were given salicylic 
acid acne removal pads, and a home remedy of yogurt, 
lemon juice, eye drops or baking soda. For three consecu-
tive nights, they put salicylic acid on the right side of 
their face, and their designated home remedy on the left 
side. Between the effectiveness of the salicylic acid and 
the eye drops, the eye drops worked 60% better. Between 
the salicylic acid and the yogurt, the yogurt worked 
75% better. Between the salicylic acid and the baking 
soda, the baking soda worked 56% better, and between 
the salicylic acid and the lemon juice, the salicylic acid 
worked 58% better. These results suggested that in most 
cases, home remedies work better on acne elimination 
than over-the-counter (OTC) medication such as salicylic 
acid.

6230
Computational Local Alignment Search of Neuro- 
degenerative Disease-Related Proteins to Establish  
Phylogenic Relationships Between Organisms
Anson Noland and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this study was to find non-human or-
ganisms that carry similar proteins to those associated 
with Parkinson’s disease, Alzheimer’s disease, Mar-
fan syndrome, frontotemporal dementia, and variant 
Creutzfeldt-Jakob disease (vCJD). The Online Mende-
lian Inheritance in Man (OMIMTM) database was used 
to find the human protein that was associated with 
each disease, and the National Center for Biotechnol-
ogy Information (NCBI) GenBank® was then used to 
find the sequence for each protein. The sequence was 
then run through SmartBLAST, and the best matches 
were recorded. When running the vCJD prion sequence, 
the information for the Ovis aries and Bos taurus prion 
proteins also was recorded to establish validity of test-
ing. The testing yielded that for Parkinson’s disease, the 
organisms that carried the most similar proteins were a 
synthetic alpha-synuclein construct, Chlorocebus sabaeus, 
Macaca fascicularis, Mus musculus, and a human 
alpha-synuclein protein, respectively. For Alzheimer’s 
disease, the best matches were Pan troglodytes, Gorilla 
gorilla gorilla, Macaca fascicularis, a human amyloid-
beta protein, and Mus musculus, respectively. For Mar-
fan syndrome, the best matches were a similar human 
preproprotein, an unnamed human protein product, Pan 
paniscus, Mus musculus, and Pongo abelii, respectively. 
For frontotemporal dementia, the best matches were 
Chlorocebus sabaeus, a human Chain B Cryo-em Struc-
ture protein, Pongo abelii, a human presenilin protein, 
and Mus musculus, in that order. For vCJD, the best 
matches were a similar human prion protein, a synthetic 
prion protein construct, a human preproprotein, Gorilla 
gorilla gorilla, and Mus musculus, in that order. These 
results suggest close phylogenetic relationships between 
primates and humans, since similar proteins were found 
in primates.
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6231
Effect of Water Pressure on Electricity Generated  
By a Water Turbine 
Catherine White and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this experiment, the question of whether water 
pressure makes a water turbine generate more electric-
ity was tested. The experiment used a bucket (which 
represented a reservoir), a turbine, a generator and a 
voltmeter. Water was poured into the bucket up to a 
certain height, and then went out through a spigot at the 
bottom of the bucket, hitting the water turbine. When 
the water level was raised, the water pressure increased. 
The voltmeter then showed how much electricity was 
generated. At each height level of water in the bucket, 
the experiment was repeated four times. When the water 
level was at 5.08 cm, the volts measured by the voltmeter 
averaged 0.385. When the water level was tested at 10.16 
cm, the average number of volts produced was 0.46. This 
showed that when water pressure increases, more electric-
ity is made. When the water height, which increased water 
pressure, was raised, the water turbine generated more 
electricity.

6232
Effects of Detergents on Jade Plants
Kate Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study was about the effects of shampoo, laundry 
detergent and dishwasher detergent on jade plants. 
Twelve pots of jade plants were placed beneath sunlight. 
Three of the plants received 50 mL of normal water (the 
control); three received 50 mL of a solution of water and 
Dove Damage Therapy Shampoo; three received 50 mL 
of a solution of water and Tide® Original Liquid Laundry 
Detergent; and the last three received 50 mL of a solu-
tion of water and Cascade® CompleteTM Gel Dishwasher 
Detergent. Each plant was given a number from 1 to 10 
every week (with 1 being best and 10 worst) based on the 
color of the plant, how much it grew, how many leaves 
fell off, and its general wellness. The control plants 
had an average of 7.58. The plants that were watered 
with the solution with shampoo had an average of 8.33. 
The plants that were given the solution with laundry 
detergent had an average of 7.75. Lastly, the plants 
that were given the solution with dishwasher detergent 
had an average of 7.42. Based on the results, the Dove 
Damage Therapy Shampoo had the most positive effect 
on the plants.

6233
Effect of Amount of Sunlight on the Growth and  
Sprout Time of Radish Plants
Joshua English and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The experiment studied the question of whether the 
amount of sunlight has a major impact on the growth 
and sprout time of radish plants. All of the pots were 
filled with 1 cup of soil, 10 radish seeds and �1 ⁄8 cup of  
water every Sunday and Wednesday. The plants had 
three different periods of light: 0, 8 and 16 hours. Each 
experiment was repeated six times. The 0-hour plant 
sprouted first and reached 15 cm in two weeks, but then 
died off. The 8-hour plant sprouted next and grew more 
slowly, but didn’t die off. The 16-hour plant sprouted last 
and grew the slowest, but didn’t die off. The results con-
cluded that 8 hours is the most effective growing time. 

6234
Effect of Household Materials on Blocking Sound
Joshua Bowden and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the ability of various household 
materials to block sound. A 500-Hz sound was played by 
a speaker through a 45.72-cm cardboard tube so that a 
decibel meter 7.62 cm away from the end of the tube read 
75 dB. Wood, denim, paper, cardboard and plastic sam-
ples were tested at thicknesses of 1 ⁄3 cm, 2 ⁄3 cm and 1 cm. 
Each thickness was tested five times per material and 
the sound level was recorded. Paper blocked on average 
18.9 dB, cardboard 10.5 dB, denim 10.0 dB, plastic 9.9 
dB, and wood 4.3 dB. The results suggested that paper 
is the best at blocking the sound of the materials tested 
and that materials with layers block sound the best.

6235
Sunscreen SPF Effectiveness
Joseph Nadenichek and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

The hypothesis that sunscreens with higher SPFs are 
more effective was supported by the experiment’s re-
sults. For the experiment, sunscreen was spread on 
plastic wrap. Then measurements were taken with 
the ultraviolet (UV) monitor and data was collected. 
The data showed that the lowest SPF tested blocked 
about 88.5% of the UV radiation, while the highest SPF 
blocked about 96.5%. The higher SPF contains more 
of the organic materials that block UV light. With this 
data, the hypothesis was proven correct.    
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6236
Effects of Ultrasound on Seed Germination and  
Plant Growth
Jonathan Zvi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined if ultrasonic sound – sound so 
high-pitched that humans can’t hear it – promotes rad-
ish seed plant growth. Four radish seeds were put in 
three holes inside four planters. Three of the planters 
were exposed to three different frequency ranges of ul-
trasonic sound: 18 kHz–24 kHz, 28 kHz–34 kHz and 36 
kHz–40 kHz. Three tests were run and it seemed that 
the ultrasound did not promote growth, but did affect 
it. During and at the end of the experiment, the height 
of the plants exposed to the 28 kHz–40 kHz range was 
strikingly different than the height of the control group. 
They were not necessarily taller, but were different. In 
conclusion, ultrasound does not promote radish plant 
growth, but it does affect it. 

6237
The Effects of Different Colors of Light on Radish Growth 
Cameron Ceppi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the effects of different colors 
of light on radish growth. Fifteen radish plants were 
placed under colored cellophane wraps for one month. 
The colors used were red, blue, green, yellow and clear 
(control). Three radishes were placed under each color 
of wrap. The yellow cellophane wrap yielded the high-
est radishes, with an average height of 7.7 cm. The clear 
cellophane wrap (control) yielded the lowest radishes, 
with an average height of 5.9 cm. The results suggested 
that radishes placed under yellow light grow higher than 
radishes placed under other colors of light.

6238
Effects of Small Amounts of Salt on Mung Bean Growth 
Decker Rucinski and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of salt on the growth of 
mung beans. Three mung beans were put into cups full 
of water. One had 0.5% salinity, one had 1.5% salinity, 
another had 3.5% salinity (ocean water) and the last one 
had distilled water in it. I measured the mung beans by 
taking them out of the cups they were in and putting the 
sprouts against the wall next to a ruler. Their growth 
was recorded every day for 15 days, and the experiment 
was repeated three times. By the fifth day, the distilled 
water beans had grown 2.2 cm on average. The 0.5% 
salinity beans had grown 1.4 cm on average, the 1.5% 
salinity beans had grown 0.3 cm on average, and the 

3.5% salinity beans had grown 0 cm on average. By the 
10th day, the distilled water beans had grown 7.4 cm on 
average, the 0.5% salinity beans had grown 1.8 cm on 
average, the 1.5% salinity beans had grown 0.1 cm on 
average, and the 3.5% salinity beans had grown 0.05 cm 
on average. By the 15th day, the distilled water beans 
had grown 14.5 cm on average, the 0.5% salinity beans 
had grown 2.2 cm on average, the 1.5% salinity beans 
had grown 0.1 cm on average, and the 3.5% salinity 
beans had grown 0 cm on average. The salt reduced the 
growth of the mung beans by a lot. The results suggest-
ed that salt does affect mung beans’ growth.

6239
Shooting the Basketball Better 
Moises Inestroza and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined which way is more efficient 
and better to shoot a basketball. In the NBA (National 
Basketball Association), there are many ways to shoot 
the basketball, and some are more efficient than oth-
ers. This study tested what style of shooting is the best. 
Shooting styles change due to the hand position. This 
means that if the hand position changes in the way the 
basketball is held, then the style of shooting changes. In 
Shooting Type A, one hand is on one side of the basket-
ball and the other hand is kind of toward the center. In 
Shooting Type B, both hands are in the center and the 
fingers are facing each other. And finally in Shooting 
Type C, the ball goes completely over the head. For the 
results, Shooting Type A (Curry Style) came in first with 
a shooting percentage of 75% (15/20), followed by Shoot-
ing Type B with a shooting percentage of 55% (11/20), 
and finally Shooting Type C with a shooting percentage 
of 15% (3/20).

6240
How Regular Water and Acid Water Affect the  
Germination of Radish Seeds
Miku Endo and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment answered the question of how regular 
water and acid water affect the germination of rad-
ish seeds. There is a problem of acid rain affecting the 
germination of plants, so this experiment used radish 
seeds and acid water to assess the problem. There were 
three rows of three pots in each row, labeled pH 7, pH 
4 and pH 2. Each pot had three radish seeds planted in 
the left, middle and right of the pot. Each pot was given 
different pH levels of water, which were pH 2, pH 4 and 
pH 7, and were provided to the correctly labeled pots. All 
of the radish seeds that were watered with pH 7 water 
grew five days after the seeds were planted; for pH 4 all 
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of the seeds grew after four days; and for pH 2, seven 
days after the seeds were planted, the entire number 
of radish seeds grew. On November 4, the 13th day, the 
radish seeds that were watered with pH 7 water grew 
an average height of 10.4 cm; the seeds that were wa-
tered with pH 4 grew an average height of 10.6 cm; and 
the seeds that were watered with pH 2 grew an average 
height of 2.8 cm. The radish seeds that were watered 
with pH 4 grew the fastest, tallest and healthiest. The 
radish seeds that were watered with pH 2 grew the slow-
est, shortest and weakest. This experiment showed that 
acid water with a pH level of 2 or less can make plants 
grow weak and unhealthy. There need to be further ex-
periments about which other pH levels would have a bad 
influence on plants.

6241
Do Dogs Have a Paw Preference and  
Tail-Wagging Dominance? 
Isabel Hyman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This project questioned if dogs have a paw preference 
and tail-wagging dominance. Paw preference means one 
paw of an animal is used more and is more dominant, 
like being right-handed or left-handed for a human. Tail-
wagging dominance means the tail of an animal wags 
more to one side than the other. To test this question, 
multiple dogs were given a cup with a treat in it. The 
cup was large enough to fit a paw inside, but too small 
for the dogs to fit an entire muzzle inside. Then the dogs 
attempted to get the treat out of the cup for 1 minute, 
and after the time ran out, they were given the treat. 
Data was recorded for which paw was used more domi-
nantly and which side the tail wagged to more. There 
was no obvious pattern in the data or connection be-
tween the tail-wagging dominance and paw preference, 
meaning that only some dogs have a paw preference and 
tail-wagging dominance.

6242
Testing the 5-Second Rule
Ashley Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study tested the 5-second rule, which states that if 
food is dropped on a dirty surface and is picked up in 5 
seconds or less, then it will be safe to eat. Crackers that 
were dropped on the sidewalk and kitchen floor for 1, 3 
and 5 seconds were swabbed onto Petri dishes, which 
were incubated for four days at 34°C. Each experiment 
was repeated three times. All of the Petri plates from 
each experiment grew bacteria after 24 hours, while the 
control plate showed no signs of bacterial colonies. The 
results suggested that bacteria quickly attach them-

selves to dropped food, even if it is picked up right after 
it touches the floor, which proves that the 5-second rule 
is false. 

6243
Effects of Angle, Time and Reflection on Solar Energy
Ashley Ahn and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment explored how to improve the energy 
output of current solar panels. A solar panel was placed 
at three different angles relative to the sun: 90°, 120° 
and 150°. Each angle was tested over a period of 10 min-
utes, 20 minutes and 30 minutes. Those all were tested 
with and without a mirror on the ground below the solar 
panel. There were 18 different experiments, each set be-
ing tested three times for a total of 54. Then an average 
was determined since the three sets of tests were taken 
at different times of the day. The results suggested that 
although time of exposure does not affect energy output, 
the angle and reflection of the mirror have a significant 
impact on the total energy output of a solar panel.

6244
Accuracy of a Computer Program in the Detection of  
Cars on the Road From Images or Videos
Arthur Welch and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Can a computer program accurately detect a car from 
a video taken behind that car, and then determine 
whether objects in front are cars? A program to analyze 
pictures had 93.5% accuracy, depending on which rules 
were used for analysis. Because there is no definition 
of when a car is “in front,” there was an area that was 
considered both “in front” and “not in front.” With this 
taken into consideration, the computer was 93.5% ac-
curate. With a strict border, however, the computer was 
only 61.5% accurate. The results showed that a computer 
program is accurate enough to be useful as an aid to hu-
man driving.

6245
How People Form Biases Based on Hair Color
Amy Dorfman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study addressed the question of how people stereo-
type based on hair color. Fifteen volunteers looked at 
pictures of the same person with different hair colors 
and organized them based on commonly valued traits 
such as likability. The data was examined for consistent 
patterns in the subjects’ choices. There was not a pattern 



 The New Journal of Student Research Abstracts 2017 31

ABSTRACTS

of a universally valued hair color aside from brown and 
black in the field of intelligence. However, the results 
showed that 12 out of the 15 volunteers preferred their 
own hair color as the first or second most likable.

6246
Damping Effects of Oobleck on Impact Vibration 
Aaron Dong and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

My experiment was done to measure the damping effects 
of oobleck and other professional materials in an impact 
vibration-damping test. I had to build a contraption to 
get mostly equal results every time I used a material. 
The contraption was simply a wooden block connected to 
a rod with a ramp on the top. This allowed me to drop a 
baseball from the same height every time. I performed 
the experiment by placing the damping material be-
tween the two wooden blocks, and then I dropped the 
baseball on the top wooden block to create a vibration 
through the block, into the damper and onto the second 
wooden block. There I collected my data using an app 
on my phone that accesses the accelerometer and judges 
vibrations. I then took the data and translated it to an 
Excel file, and collected data and graphs from that. My 
experiment led to many interesting results. Surprising-
ly, as you probably didn’t think, the oobleck didn’t do too 
well. Actually, the less viscous it got, the better it was at 
damping. This brought me to the conclusion that profes-
sional rubbers are better than oobleck.

6247
Making Motors Faster By Adding Magnets, Adding  
Batteries and Shortening the Distance Between the 
Coil and Magnets 
Charles Molzen and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study tested whether or not adding batteries, add-
ing magnets and shortening the distance between the 
coil and magnets would make the coil (motor) rotate 
faster. Each one of these changes was made in a con-
trolled experiment, and each experiment was conducted 
five times. Adding batteries clearly made the motor spin 
faster. Adding magnets didn’t change the speed of the 
motor, but there was a perceived increase in the torque 
(or force) at which the motor rotated. Shortening the 
distance between the coil and magnets didn’t change 
anything in the experiment; however, it can be assumed 
that changing the distance between the coil and mag-
nets at some point would affect the motor’s function. The 
results implied that increasing voltage to a motor will 
make it spin faster, but changes in magnets and arma-
ture distance won’t affect the speed of the motor.

6248
The Effects of Common Household Liquids on  
Plant Germination and Growth 
Emily Lucero and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study was done to determine whether common 
household liquids other than water can perform better 
than water when used for germinating and growing 
plants. For the experiment, radishes and lima beans 
were selected for growth, and Gatorade®, LISTERINE® 
mouthwash, PURELL® Hand Sanitizer, and hydrogen 
peroxide were selected as the test liquids. DASANI® 
water was the control liquid. There were four trials, 
each lasting 14 days and consisting of five lima beans 
and five radishes planted in topsoil in separate pots and 
separately supplied daily with each liquid. The pots were 
observed daily and once the plants had germinated, 
their sizes also were measured and recorded daily. The 
hypothesis was that Gatorade would perform the best 
and PURELL the worst, that LISTERINE and hydro-
gen peroxide would produce results in-between Gatorade 
and Purell, and that all would produce results similar to 
water. For the most part, the hypothesis proved to be  
incorrect. The hydrogen peroxide outperformed the  
water, and both LISTERINE and PURELL produced  
no growth.

6249
The Most Resonant Soundboard
Edward Nadenichek and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the most efficient soundboard 
(these make sound louder) out of 1/8-inch plywood, ½-inch 
plywood, ¾-inch pinewood, cardboard, copper and ¼-inch 
backer board. The hypothesis was that the 1/8-inch ply-
wood would be the most resonant. This experiment was 
tested using decibels (dB), which are units that repre-
sent sound intensity. Without any soundboard, the sound 
coming from a music box resonated an average of 64.3 
dB. The sound that resonated from a music box on a 
copper soundboard was 71.1 dB, whereas the sound that 
resonated from a music box with a plywood soundboard 
was 69.5 dB. The results suggested that copper is more 
resonant than plywood, making the hypothesis wrong. 

6250
Effects of Leavening Agents on Pancakes 
Dylan Fischbach and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment focused on the question of how leaven-
ing agents affect the taste and fluffiness of pancakes. 
Baking soda with vinegar, baking soda, double-acting 
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baking powder, and beaten egg whites with double-acting 
baking powder each were put into a pancake batter and 
then six pancakes were cooked with each batter. This 
experiment was repeated three times. The double- 
acting baking powder and the beaten egg whites with 
double-acting baking powder were the two most success-
ful leavening agents, both getting a high taste rating 
and fluff rating. The baking soda and baking soda with 
vinegar were not successful, as they did not taste good 
and were both dense. In the end, the results showed that 
the beaten egg white pancakes were the best pancakes, 
tasting very good and being very fluffy.

6251
Effects of Different Ingredients in Skin Moisturizers  
on a Model of Human Skin 
Heather Jung and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of different ingredients 
in skin moisturizers on a model of human skin made of 
gelatin. The ingredients were glycerin, petroleum jelly 
and triethanolamine. Into five labeled Petri dishes, 15 
mL of gelatin was cast and chilled for 3 hours. Ten mL 
of each of the four moisturizers was applied separately 
and evenly on top of their respective gelatin samples. The 
control did not have any moisturizer applied on it. The 
water loss of the dishes was determined by their weights, 
which were measured by a 0.1-g increment scale. The 
dishes were weighed for five days (120 hours). Each 
experiment was repeated three times. On average, the 
moisturizer containing glycerin as the second ingredient 
retained 84.4% of the initial weight, and the moisturizer 
containing glycerin as the fourth ingredient retained 
38.97%. The moisturizer containing petroleum jelly 
retained 99.4% of the initial weight, and the moisturizer 
containing triethanolamine retained 52.47%. The control 
retained 28.9% of its initial weight. Thus, the moistur-
izer containing the petroleum jelly was able to retain 
the most moisture. The second best was the moisturizer 
that contained glycerin as the second ingredient. With 
these two moisturizers, an additional experiment was 
conducted. This additional study examined the effects of 
petroleum jelly and glycerin as ingredients in the mois-
turizers. Into three plastic containers, 60 mL of gelatin 
was cast and chilled for 3 hours. Thirty mL of each of the 
two moisturizers was applied to their respective gelatin 
samples evenly without leaving any openings. Then 125 
mL of water was poured into each container. After five 
days, the moisturizers and water were disposed of, and 
the containers were weighed. The gelatin underneath 
the moisturizer with petroleum jelly did not change in 
weight, while the gelatin underneath the moisturizer 
with glycerin weighed slightly more than the initial 
weight. 
 

6252
Effects of Potential and Kinetic Energy on a Rolling Marble
Derek Shah and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the kinetic and potential energy of 
marbles on a roller coaster loop. On a foam pipe insula-
tion track, three different marbles with different weights 
and sizes were tested on three different track heights 
and three different loop diameters. Each possible out-
come was tried 10 times with the marbles. The heaviest 
marble made it through the track many times while the 
lightest one didn’t. The taller the track was, the more 
energy there was for the marble to loop the loop. The 
loop with a greater diameter didn’t have any marble loop 
the loop at all. The results suggested that the heavier 
marble, the tallest track height and the smallest loop all 
were things that helped the marble loop the loop.

6253
Materials That Block Sound Most Efficiently
Dhruv Kulkarni and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment’s purpose was to find what material 
blocks sound the best. Material was placed in a PVC pipe 
and 85 decibels (dB) were emitted into the tube. I used a 
sine wave generator from YouTube and played it through 
the speaker of my phone. At the end of the tube the 
decibel level was measured using a decibel meter app. 
The decibel amount blocked was recorded and made into 
a table and graph. Each experiment was repeated three 
times and the results also were averaged out. Acoustic 
foam and wool blocked an average of 54.33 dB and 23.66 
dB, respectively. Cotton and Styrofoam blocked an aver-
age of 6.33 dB and 19 dB, also respectively. The results 
showed that acoustic foam blocked the most sound.

6254
How Fast Five Different Breeds of Dogs Were Trained
Amaya Lewis and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project was created to find out how fast five differ-
ent breeds of dogs could be trained. All of the dogs were 
trained to wait and lie down using three specific meth-
ods: with treats, verbally and with hand signals. The 
different methods did end up providing different results. 
The most effective method was using treats. Verbal com-
mands were the second most effective, and hand signals 
were the least effective. The Labrador Retriever and the 
Dachshund both learned how to wait, but not lie down. 
The Lab eventually waited when I used treats and hand 
signals in the last two trials, but the Dachshund only 
waited when I used treats. The Pug learned how to lie 
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down, but not wait. He only did this if I gave him treats. 
The Mastiff and the Jindo knew how to both lie down 
and wait. However, at first the Jindo wasn’t clear on 
either of the tricks, but the Mastiff did both of them on 
the first try. At the end, both the Mastiff and the Jindo 
did both tricks when I used any method. Overall, this 
project ended up taking 18 days to do. Every dog did each 
trick nine times, so there was a total of 18 times for both 
tricks. The results showed that anyone who is looking for 
a breed of dog that is easy to train should get a Mastiff.

6255
Effects of the Bottle Brand and Water Amount on Landing 
a Bottle Flip
Jason Cabanday and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The study was performed to figure out the best possible 
combination of bottle brand and water amount to per-
fectly land a bottle flip the most consistently. Helpers 
were invited to flip bottles of the brands used: Dasani®, 
Crystal Geyser®, Deja Blue®, Arrowhead®, Nestlé® Pure 
Life® and Gatorade®. Each person flipping the bottles 10 
times made a combined 30 flips per 25-mL water incre-
ments for the six brands. Data was recorded out of 30 on 
how many landed per water increment. There are mul-
tiple factors that go into a bottle flip, including the slosh 
of the water, the rotation and gravity. Once I saw that a 
bottle had hit its peak of flips landed and went downhill 
until it got zero again, I stopped adding water. Adding 
more water eliminates more slosh, going beyond the best 
amount of water and making it less effective. Full bottles 
have less slosh of water to turn them, which makes them 
heavier, while empty bottles have no slosh and are too 
light to flip. I found it was impossible to go past the peak 
when adding more water to land more flips because the 
slosh went down. The results showed that Gatorade per-
formed the best overall of the water amounts. Gatorade 
at 325 mL had the best score for water and bottle com-
bination, landing 24/30 (an 80% rate). Also, 125 mL did 
the best for any brand at a 44% landing rate.

6256
Effects of a Clean Versus a Messy Room on  
One’s Calmness
Alice Bugliari and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project examined the effects of a clean or messy 
room on someone’s mood or level of calmness. Five sub-
jects sat in a room for 5 minutes and then filled out a 
form about how they were feeling (calmness-wise). They 
did this nine times, three times each in three “different” 
rooms, organized into levels of clean, disorganized and 
messy. They waited at least 10 minutes in-between trials 

in a normal environment. The hypothesis for this experi-
ment was that the subjects’ heart rates would decrease 
while in the clean rooms and that they would rate their 
level of calmness higher (on a scale from 1 to 10). The 
hypothesis also stated that the opposite would occur 
in the messy rooms. The results for the subjects’ heart 
rates supported the hypothesis, with their average heart 
rates from before and after decreasing in the clean rooms 
while increasing in the messy rooms. The subjects’ self-
rated levels of calmness did not. The difference between 
ratings each time showed little significance to the room 
they were in. A probable reason for the inconclusive re-
sults is that most people are in-between extremely clean 
and extremely messy, and feel most comfortable in that 
sort of room.

6257
Which Type of Water Can Block Sound the Best? 
Niki Parker and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study was done to determine what phase of water 
(boiling, carbonated, ice and room temperature) can be a 
better barrier against sound energy. There was a sealed, 
cylinder-shaped container that held the water sample in 
its interior, and sound energy was sent from one side. 
The level of the energy that passed through the object 
was measured at the end of the cylinder. The experiment 
was repeated three times for each sample and the results 
showed that carbonated water absorbed more sound 
energy.

6258
Snail Mucus Ginseng Growth
Dariush Noorbakhsh and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

I researched if the mucus of a snail on a Ficus micro-
carpa (Ficus Ginseng) plant affects the plant’s growth. 
I used four pots of plants total. Two got water and the 
same amount of snail mucus placed on them daily, and 
the other two got just water, with no snail mucus added 
to them. All of the plants got 10 mL of water every other 
day, and the experiment was repeated three times. The 
growth of the plants with snail mucus was about 3 inches 
on average for both of them. The two plants with just 
water grew an average of about 1 inch each. The growth 
was incredible from my perspective. I saw that the two 
plants with snail mucus grew an average of about 2 
inches each more than the two plants with just water. I 
subtracted the base to the top of the plants and used that 
to measure them from Day 1 to Day 10. Growth of the Fi-
cus Ginseng plant also depends on if the plant is healthy 
and if it is wide enough for it to carry on throughout the 
plant. If the leaves are wider, it is easier to apply the 
snail mucus.
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6259
Effects of Liquid Carbon Dioxide Supplement on  
Plant and Plant-Like Growth
Emmi Marx and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 

This experiment observed the effects of excessive car-
bon dioxide (in the form of liquid supplements) on plant 
and plant-like growth. The algae ogo was used to repre-
sent saltwater plant-like organisms in the experiment, 
and hornwart was used to represent freshwater simple 
plants. The samples were kept in four 50.7 fl. oz. plastic 
bottles at 70˚F and placed in front of a window for seven 
days. Two of the plastic bottles were filled with artifi-
cially generated freshwater and two with artificially 
generated saltwater. The experiment was tested a total 
of three times over the course of three weeks. The fresh-
water sample that did not receive an excessive carbon 
dioxide supplement began at an average height of 5.77 cm 
and ended at an average height of 5.9 cm in a week. The 
freshwater sample provided with an excessive carbon di-
oxide supplement began at an average height of 6.09 cm 
during the first day of a week, decreased to an average 
height of 5.93 cm by the second day of a week, decreased 
again to an average height of 1.69 cm by the third day 
of a week, and completely disappeared with an aver-
age of 0 cm by the fourth day of a week. The saltwater 
sample that did not receive an excessive carbon dioxide 
supplement started at an average height of 4.55 cm at 
the beginning of a week and grew at a slow rate, ending 
with an average height of 4.95 cm by the end of a week. 
Lastly, the saltwater sample provided with an excessive 
carbon dioxide supplement started at an average height 
of 4.76 cm at the beginning of a week and grew at a slow 
rate for the remainder of the week, eventually finishing 
with an average height of 4.89 cm by the end of a week. 
The results suggested that plants and plant-like organ-
isms provided with excessive carbon dioxide will not 
grow at a faster rate or more than plants and plant-like 
organisms only provided with the natural carbon dioxide 
they organically gather from the atmosphere.

6260
Effects of Carbonated Water on Plants 
Hayden Desser and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study was about finding out if carbonated water 
makes plants grow faster than regular water. The plants 
were grown in a growth tent at our house. I watered six 
plants with carbonated water and six with regular water 
every day. I did this with three rounds of plants. The 
first two rounds died and the third round only had one 
day to be completed so the results were inaccurate.

6261
Effects of Sugar on How Students Do on Tests
Conlan Nguyen and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of sugar involvement 
on how well students do on tests. Five students each 
took a test without sugar consumption. The same five 
students took the same test with sugar consumption in 
the form of chocolate. Each experiment was repeated 
six times. When the students consumed sugar, they had 
higher test scores than when they didn’t consume sugar. 
The results from the experiment suggested that sugar 
plays a role in how students score on a test.

6262
Does an Overdose of Plant Food Affect a  
Pea Plant’s Growth? 
Justin Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 913256

This experiment examined the question if an overdose 
of plant food affects the growth of a pea plant (Pisum 
sativum var. saccharatum). In the experiment, there 
were four groups of three pots each. Adding different 
amounts of plant food to each group let the plants grow 
to different heights. The average height for Week 1 for all 
three was 0 inches. The average heights for Week 2 were 
0.85 inches (Trial 1), 0.875 (Trial 2) and 0.775 (Trial 3), 
respectively. The average heights for Week 3 were 1.5 
inches, 1.25 inches and 1.85 inches, respectively. The 
results showed that adding seven drops of plant food, 
which is the recommended amount to give, is the most 
effective, followed by three drops and no drops at all.

6263
Effects of Finger Spacing on the Speed of  
Freestyle Swimming 
Joseph Rhee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project tested how a swimmer should position his 
or her fingers in order to swim the fastest through the 
water. The times most likely will differ because of a 
boundary layer, which is the area around an object while 
it is moving. According to the theory, if a swimmer’s fin-
gers do not have too much space in-between them while 
he or she is swimming, this will act as a flat surface to 
pull water. Therefore, the original hypothesis was that 
the subjects would probably go the fastest if their fingers 
were not spread apart too much. I had each of my test 
subjects swim 50 yards freestyle 30 times. They each got 
a minute of rest in-between each 50-yard swim, and they 
switched off between open, closed and middle spacing of 
their fingers. The times when the subjects swam freestyle 
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with some space in-between their fingers were the fastest 
overall, with the one with no space coming in last, being 
behind by around 5 seconds on average.

6264
Effects of Cooling Liquids on Lima Bean Softening
Leonard Dillman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study tested the effects of different cooking liquids 
on lima bean softening. Thirty beans each were put in 
containers filled with 100 mL of six different cooking 
liquids. After 24 hours, the beans were removed from the 
containers and placed on a wire-arm slicing board. The 
beans then were tested for the weights needed to slice 
through them. The results showed that after testing two 
beans, the beans were too dry to complete the experi-
ment.

6265
What Effects Do Materials Have on Wi-Fi Signals? 
Mark Sami and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of materials that can 
block a Wi-Fi signal. I already knew from research that 
a metal wall can block a Wi-Fi signal. When I did the 
experiment, none of the materials I used blocked the Wi-
Fi, but tinfoil and a metal pan weakened it. The results 
were that tinfoil and a metal pan can weaken a Wi-Fi 
signal.

6266
Effects of Substances on the Growth of Chrysanthemums  
Ethan Lee and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This study examined the question of possible substances 
that can affect how long chrysanthemums live or last. 
These flowers were grown with six different types of 
substances – sugar, vinegar, ice, soda, bleach and plant 
food – and tested for seven days with room temperature 
tap water. Each experiment was done three times. The 
results suggested that sugar and soda were the substanc-
es that improved how long the chrysanthemums lasted.

6267
Effects of Different Types of Liquids – Water, Sprite®, Milk 
and Vinegar – on Miniature Roses
Esther Song and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was performed to see the different 
results when plants are given different types of liquids. 
When people have a leftover drink from a fast food place 
or restaurant, some tend to throw it out on plants, think-
ing that because it’s a liquid, it eventually will benefit 
plant growth. For the experiment, each plant was given 
100 milliliters of water, Sprite, milk or vinegar. Each 
experiment was repeated three times. In the end, the 
plants that were given water survived the longest. The 
results suggested that giving plants water helps them 
survive for the longest time, and that throwing away 
other liquids on plants is unhealthy for the plants, which 
may die in a short amount of time. 

6268
Water Purification Testing
Stefan Wegner and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

My study was about how recycled water that is used 
today to irrigate plants and landscapes in many public 
places may be explained as an option for human con-
sumption or daily use around the home. Recycled water 
is partially filtered water that is not purified to a level 
for human consumption. Many cities use water filters 
that are similar to the filter column used in this study to 
remove harmful particles from drinking water. This proj-
ect is important, as knowledge gained will help improve 
people’s lives using devices similar to those used in this 
experiment. As more individuals learn about the advan-
tages of recycled water, the resources necessary to fund 
additional research and explore alternative materials 
will be expanded. For my study, I compared three water 
samples and recorded the differences before and after 
using a column water filter system. The three water 
samples I chose were tap water, rainwater and recycled 
water. My study looked at the levels of various chemicals 
found in the water samples. I measured chlorine, alka-
linity, pH and cyanuric acid in parts per million. In ad-
dition, I tested for harmful bacteria levels of E. coli and 
Pseudomonas aeruginosa. 
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6269
Is a Raised-Seam Baseball or a Flat-Seamed  
Baseball More Effective in Speed? 
Max Rivera and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356  

This experiment is about how the seams on a baseball 
can affect its speed. I will be testing raised-seam and 
flat-seamed baseballs to see their effects on speed, and 
I will use a radar app to observe this. Each pitch will 
be thrown from exactly 54 feet away. I then will find the 
average between all of the speeds of each pitch to get the 
results.

6270
Simulating Your Body’s Immune System:  
Measuring Pathogen Removal 
Brandon Pink and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study simulated antibodies removing a pathogen 
from the immune system. One, two or three magnets 
(antibodies) were placed inside a glass jar (immune 
system), inverted (jar) 10 times and removed iron filings 
(pathogen). Each experiment was repeated three times. 
One magnet removed about 6 grams of iron filings. Two 
magnets removed about 10 grams of iron filings. Three 
magnets removed about 13 grams of iron filings. The 
results suggested that the more antibodies there are, the 
more pathogens that are removed from the body.

6271
Shed Some Light on It
Owyn Cadieux and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

Light and the electromagnetic spectrum are an im-
portant part of our everyday lives. Without the light of 
the sun, life as we know it would not exist. It seems as 
if light intensity (brightness) and color are unrelated. 
Could this be a false statement? In this project, white 
light was measured after being shined through colored 
material of construction paper and plastic gel films 
to test if electromagnetic wavelengths have any effect 
on brightness. A light-eliminating box was set in an 
already-dark room to measure light from a phone flash-
light through the six basic colors: red, orange, yellow, 
green, blue and purple. This filtration of light allowed 
the isolation of a specific wavelength. The hypothesis 
was that color affects light levels (measured by a light 
meter in lux), and that red light would be the dimmest 
color and blue light would be the brightest. After test-
ing, the observations began to contradict the hypothesis. 
Red light had a slightly higher intensity than blue, with 
blue being the dimmest light. Yellow turned out to be the 

brightest of the six colors, averaging 69% of the control 
test’s light intensity (using plastic gel films). Because 
yellow is the closest color to white and blue is the closest 
to black, yellow yielded the brightest light, while blue 
yielded the least. The conclusion is that the darker a 
color is (i.e., blue is darker than red), the less light it will 
let through.

6272
Best Liquid For Plant Growth
Adit Gupta and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science fair project tested plant growth using various 
types of water. I used sparkling water, vitaminwater® 
and tap water for my experiment. I used three cups for 
each type of water to increase the accuracy of my experi-
ment. I put 15 ml of liquid in each of the nine cups. I let 
them grow for two weeks and recorded my data every 
day. After observing my data, I learned that tap water 
was the best water for growing plants. vitaminwater was 
the second-best type of water, and sparkling water came 
in last place. I ended up doing some more research and 
found out that tap water contains minerals that plants 
need. I also learned that the dissolved carbon dioxide in 
sparkling water can be lethal to plants, and that vita-
minwater contains lots of sugar, which can be bad for 
plants’ health. This experiment and project taught me a 
lot about plants and different types of water.

6273
How Does Sound Level Affect Plant Growth?
Theresa Yu and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In my lab, I wanted to determine whether or not plants 
actually respond to the level of sound. The topic of 
plants responding to sound is still new in the field of 
science. However, there is proof that plants do in fact 
respond to sound in labs and in other projects done in 
the past. Sound is a form of vibration and has frequency 
wavelengths, all of which apply to the response of plant 
growth. There has been research done in South Korea’s 
National Institute of Agricultural Biotechnology, where 
a 2007 paper claimed that the two genes responsive to 
light called rbcS and Alds are turned on by 70-decibel 
(dB) music. Sounds have wavelengths that can come in 
a variety of frequencies. These frequencies and/or the 
loudness of a sound will affect the plant’s response in 
growth. The higher the frequency, the more active the 
gene responses get and vice versa. It is said that plants 
respond to the vibrations in sound and in turn grow 
better through the stimulation provided by the sound 
vibrations. This made me consider probing the idea 
that a plant’s growth would excel with louder sound/
music rather than soft, incoherent sound/music. In my 
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view and from what I have read, the vibrations in the 
louder sound would trigger and pull out a more dramatic 
response from the plant. This motivated me to try this 
experiment and carry out the procedures. I did not want 
to physically act as the sound for my plants, because 
carbon dioxide in my breath could serve as a variable in 
the plants’ growth, so I used a speaker instead. I decided 
to grow leeks, and I grew them in three separate pots 
labeled with 80 dB, 55 dB or control. Each day I watered 
them equally and played music to only the 80-dB and 
55-dB plants with their respective sound levels. I con-
tinued this for eight consecutive weeks until there was a 
drastic difference between the three. After eight weeks 
I finished gathering my data and results. The 80-dB 
plant ended up being the tallest, followed by the 55-
dB plant. The control remained at the shortest height, 
which proves that sound/music does in fact play a role in 
a plant’s growth. The vibrations from the music I played 
probably stimulated the plants into excelling in height. 
The 80-dB plant had a far healthier and taller stat-
ure than the control, which left the 55-dB plant in the 
middle of the two. In the end, my hypothesis was correct 
that the control plant would be the shortest, the 55-dB 
plant in the middle, and the 80-dB plant the tallest.

6274
Cool Chemistry: How Does Ammonium  
Nitrate Affect Water? 
Samantha Chan and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA  91311

My project studied how different amounts of ammo-
nium nitrate affect the temperature of 100 mL of wa-
ter. Instant cold packs are used every day, but what 
actually makes these cool concoctions so cool and how 
much of this secret ingredient is needed to get to the 
desired temperature? The secret behind this whole show 
is a chemical compound called ammonium nitrate, or 
NH4NO3, which is a salt that creates an endothermic 
reaction when mixed with water, or H2O. This project 
examined the decrease in temperature of a mixture of 
100 mL of water and varying amounts of ammonium 
nitrate. The amounts of ammonium nitrate used were 50 
grams, 40 grams, 30 grams, 20 grams and 10 grams. My 
hypothesis was that the solution of 100 mL of water and 
50 grams of ammonium nitrate would create the coldest 
reaction compared to the solutions with lower amounts 
of ammonium nitrate. The results demonstrated that the 
trials that used 50 grams of ammonium nitrate reacted 
to become the coldest solutions, with one trial reaching a 
temperature as low as 32.5°F. Results from this experi-
ment proved my hypothesis correct. The results also 
showed that the trials that used 10 grams of ammonium 
nitrate reacted to become a colder solution compared to 
the original temperature of the water, but not as cold 
as the trials that used larger amounts of ammonium 
nitrate.

6275
How Heat Affects a Magnet’s Strength 
Amy Chen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment proved that temperature affects a mag-
net’s strength. I prepared an aluminum sheet, markers, 
nails, a stove or oven, a ruler and two magnets, and 
placed the magnets on a flat sheet of aluminum for test-
ing. I used 2 x 1 x 0.5 cm magnets. When the magnets 
in this experiment were at room temperature, the nails 
were attracted to the magnets from 4.1 cm. When the 
magnets were heated, the nails were attracted to the 
magnets at 2.5 cm, a much shorter distance. I also tried 
freezing the magnets to test the effects. After freezing 
the magnets overnight, I had to move the nails farther 
away from the magnets than when I heated them or had 
them at room temperature. The nails were attracted 
to the cold magnets at 5.3 cm away. This experiment 
proved that my hypothesis was correct. The magnets’ 
strength decreased after they were heated and increased 
after they were frozen.

6276
How Does Texting or Calling on a Cell Phone  
Affect Reaction Time? 
Winnie Wang and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment demonstrated the effects of both texting 
and calling on a cell phone when it comes to our reac-
tion times. Knowing the negative effects of texting and 
calling on our cell phones can allow people to under-
stand the dangers of using a cell phone when performing 
certain everyday activities, such as driving a car. In this 
case, the volunteers I selected performed a much simpler 
task: catching a dropping meter stick. I first tested the 
five volunteers for a baseline reaction time by asking 
them to catch the dropping meter stick once with their 
dominant hand before switching to their other hand. 
I took this data to compare later once I had my other 
measurements. I then asked each volunteer to catch the 
dropping meter stick with their dominant hand while 
texting to another person with their other hand. After 
that they performed the same task, except they called 
the person instead. This was done five times each. Then 
I asked each of my volunteers to catch the meter stick 
with their non-dominant hand while calling another 
person with their other hand before texting them. Each 
volunteer also did this five times each. I created a table 
for each volunteer as well as a calculated average for 
each hand for both texting and calling, and then com-
pared these times to the volunteers’ baseline reaction 
times. After the experiment, I found my hypothesis to be 
partially correct. As I predicted, I found that texting on 
your cell phone has a more profound and negative effect 
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on your reaction times. However, contrary to my hypoth-
esis, my volunteers performed better when they caught 
the meter stick with their non-dominant hand, as they 
were more accustomed to texting or calling with their 
dominant hand.

6277
Free Falling For You: Determining the Kinetic  
and Potential Energy of Objects in Free Fall
Angela Zhang and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

Physics: a natural science affiliated with time, space and 
the motion of it all in-between. Centuries ago, in about 
the late 1500s, such an idea of physics was tested by 
the well-known Galileo Galilei, who dropped two objects 
of drastically different masses from the same height at 
the same time. Say a volleyball and a ping-pong ball 
are those two objects, dropped with the absence of air 
resistance. What will happen? Will the volleyball reach 
the ground faster due to the ball’s mass? Or will it be 
the opposite? And finally, how will potential and kinetic 
energy be involved while the object is in free fall? Though 
this experiment seems quite simple, it is a situation that 
many (including myself) are not convinced of by the 
results, unless faced with reality. So my main purpose 
was to verify the law of conservation of energy as well 
as Galileo’s theory, and how it all relates to kinetic and 
potential energy. Using a volleyball, a tennis ball and a 
ping-pong ball, I conducted two major parts of my experi-
ment inside my house: dropping the same object from 
different heights, and dropping all of the different objects 
from the same height. I hypothesized that the greater the 
mass of the object, the faster it would reach the ground, 
and that the KE/PE of it would be affected due to the 
mass (i.e., the greater the mass is, the larger the KE/PE 
is as well). In the end, my hypothesis was only partially 
correct. The mass did in fact affect the KE and PE, en-
ergy conserved, but the time it took for each ball to reach 
the ground was nearly the same in seconds, meaning 
that the masses of the objects did not affect the time. 

6278
Water … Exposed 
Veronica Jablon and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project examined if people can tell the differ-
ence between different types of water. My hypothesis was 
that they would not be able to tell the difference between 
the waters. To test this experiment, I got 26 people to 
do a blind taste test of five different types of water: Ar-
rowhead®, FIJI®, Dasani®, smartwater®, and filtered tap 
water. I had my test subjects tell me what their favorite 
water is out of the five listed. I then had them drink from 

five cups labeled with the letters A-E. When taking the 
test, the test subjects did not know which water was in 
which cup. After doing one taste test, I had them tell 
me their favorite by indicating the letter. After seeing if 
their favorite water was the same both before and after 
the first test, I had them retake the taste test with the 
waters mixed up in a different order to make sure their 
responses were not just due to luck. I found that most 
people said their favorite water is Arrowhead. However, 
after the first test, Arrowhead was picked the least. 
Nobody said that Dasani is their favorite, but 20% of 
the people picked it after Test A. When asked, 4% of the 
people picked tap water as their favorite. After Test A, 
32% of the people picked tap water as their favorite. Out 
of 26 people, only two picked their favorite water both 
times. This showed that my hypothesis was correct. I can 
conclude that the majority of people cannot tell the differ-
ence between different types of water.

6279
How Bean and Liquid Type Affect Plant Growth
Nimangie Weerakoon and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In this science experiment, I tested three different 
varieties of bean plants with five different liquids to 
find out which of the three bean plants grew faster with 
which liquids. The bean types I used were snap, pinto 
and kidney beans. For the liquids, I used tap water, 
and solutions of tap water and white distilled vinegar, 
cane sugar and milk. The fifth liquid was boiled tap 
water cooled to room temperature. I wanted to have a 
two-in-one project, so first I tested my bean plants with 
tap water as a control variable. Second, I wanted to see 
whether the results from the control experiment would 
change if I fed the plants different liquids (three of the 
five liquids were solutions with water.) The reasoning 
behind choosing the specific liquids was that vinegar can 
help acid-loving plants, sugar water can help photosyn-
thesis, milk has essential vitamins, and boiled-cooled 
tap water eliminates germs from the water. Each liquid 
was made to measure 9 tbsp. so each plant would get 3 
tbsp. of that liquid (some days the plants didn’t need all 
3 tbsp.). For the solutions, there was a ratio of 4 tbsp. of 
water to 5 tbsp. of testing liquid. The beans were selected 
based on growing periods, and the plants were kept in a 
greenhouse. Every other day I made observations, and 
every week I measured the plants’ height growth and 
leaf measurements, for a period of 46 days. At the end of 
the experiment, my hypothesis wasn’t completely correct. 
All of the snap beans died off, which probably happened 
because that bean type is sensitive to humidity, which we 
had a lot of in the time period the experiment took place. 
I was right about the pinto beans germinating first. But 
I wasn’t right specifically about the liquids. The vinegar 
only preserved the beans and they didn’t grow, while the 
milk-tested plants didn’t get above the surface of the soil. 
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The surprise that came with the experiment was that the 
boiled-cooled water beans grew faster than the regu-
lar tap water beans, which showed in the data tables, 
and the sugar water plant grew about 1 ½ cm and was 
greener than the rest until they died. Overall, in the end 
I was surprised by something I never really expected, 
and I found out some new factors in growing bean plants.

6280
The Effects of Time Pressure 
Joshua Gallo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project examined if time pressure increases 
performance for a certain task. To find this out, I gave 26 
people two different versions of a 100-question easy math 
test for upper elementary school students from www.
math-drills.com. On one of the tests, the subjects were 
relaxed and had all of the time they needed to finish.  
On the other test, the subjects were timed to see how fast 
they could finish. Every 20 seconds, I told the subjects to 
hurry up, to go faster, or said what time they were at and 
told them to pick up the pace. I alternated giving the un-
timed test first and giving the timed test first. I recorded 
the times for the timed tests and secretly recorded the 
times for the untimed tests. I found out that 57.69% of 
the subjects did better when they were untimed. There-
fore, my hypothesis that untimed people would do better 
because rushing can cause mistakes was correct. I was 
worried that people would use their first test as practice 
and do better on their second test, but more people did 
better on their first test. The average untimed test was 
28 seconds slower than the average timed test. I conclud-
ed that people are able to do better on tasks when they 
are allowed to move at their own pace.

6281
Does Music Affect Memory? 
Yael Bright and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science project explained how music affects memory. 
The purpose of this experiment was to optimize the 
brain’s capacity for memory when studying. The experi-
ment tested which environment is ideal to study in: one 
with classical music playing or one with complete silence. 
The results of this project can help people utilize their 
resources to make the most productive study space. 
To conduct the experiment, a 15-second recording of 
Beethoven’s 5th Symphony, a record book, two randomly 
chosen 10-digit numbers written on flash cards, and 30 
willing test subjects were used. Each test subject was 
given 15 seconds to memorize a 10-digit number. An av-
erage of 7.57 numbers were recited correctly when music 
was playing. An average of 8.27 numbers were recited 
correctly without music playing. Therefore, music playing 

hindered a majority of the subjects’ memories. The result 
of this experiment was that music hinders the brain from 
memorizing numbers. In conclusion, the results were 
that a large percentage of the participants showed that 
music does not improve concentration and could be  
a distraction.

6282
Distance Versus Time With Constant Acceleration 
Isabella Laufer and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project investigated the effect of constant accelera-
tion of gravity on velocity, or distance versus time. Going 
into the experiment, I thought that the amount of dis-
tance traveled every second down a slope would increase 
exponentially, because that is what happens in free fall. 
Granted, it would be on a smaller scale than free fall, 
because I would be rolling a ball down a slope instead.  
To conduct my experiment, I set up a low, gentle slope, 
and stretched a tape measure on it. After setting a 
metronome at 60 beats per minute, so there was one 
beat every second, I was ready to start. I simply released 
a small marble to a beat, and caught it after different 
numbers of beats. I conducted eight trials, catching it 
after one, two, three and four beats on each trial. I then 
put the results on graphs and generated lines of best fit. I 
found that the lines of best fit rendered my hypothesis in-
correct, as the majority of lines were linear lines of best 
fit, excluding the graph of the seventh trial. However, I 
don’t necessarily think this proved my hypothesis incor-
rect. Because free fall in a vacuum has no air resistance 
or friction, an object is able to fall in a manner in which 
its velocity increases exponentially. However, because I 
was rolling my marble down the slope, friction was pres-
ent, and it may have affected the result.

6283
Effects of Containers on Heat: The Coolest Rate  
David Shiang and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project, “The Coolest Rate,” was about finding out 
what kind of container will retain heat the longest, as 
well as determining if covers help keep in heat. This 
could help people tell which type of container they want, 
and if they want a cover, depending on their temperature 
preference. My hypothesis was that the insulated mug 
would keep heat for the longest time. This is due to some 
technology in the mugs. I also believed that the cover 
would retain heat for a longer time. First I got all of my 
materials. I filled a teapot with water and marked the 
first cup at one portion to have a control. I put a ther-
mometer in the cup and set up my phone’s stopwatch 
function. As the water came in the cup, I recorded time 
in increments, first at 15 seconds, then at 30 seconds 

http://www.math-drills.com
http://www.math-drills.com
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and then at 1 minute. I set up my laptop with an Excel 
spreadsheet, and also used a good old pencil and paper 
for the first part of data recording. The graphs showed 
that my hypothesis was proved correct. The insulated 
mug kept heat much longer than the other containers, 
as seen on my graphs. Having covers also retained heat. 
What I found out was not much of a surprise to me. I 
learned a lot from this project. I learned that having a 
cover over a drink will keep it hotter for longer, which 
is due to a vacuum in the inside preventing heat from 
escaping. Using a spreadsheet is a new skill I have, and 
proving my results with sources is a skill I have rein-
forced. I have set up a lab before, but now my skills are 
better. This project taught me many things.

6284
Which Ball Bats Best? 
Zachary Mayer and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment tested how the weight and circumference 
of different balls affect the distance they travel when hit 
with a baseball bat off of a T-ball tee. For the experiment, 
I tested a WIFFLE® ball, a tennis ball, a softball and a 
baseball. Before hitting the balls, I set up markers on the 
field every 20 feet to record how far the balls went. Each 
foot was based on my own foot size, which is 9 inches. 
After each ball was hit, I measured how far it went on a 
fly (where it first bounced), and where it stopped rolling. 
Each ball was tested off of a tee set to the same height, 
and each ball was hit with a 29-inch bat and a 30-inch 
bat. Both bats had the same barrel size, making the only 
differences the bat length and the weight of the balls. 
After I finished hitting the balls, I created a chart of my 
findings to determine a correlation between size and dis-
tance hit. The results showed that the tennis ball went 
the farthest on a fly and the softball went the farthest 
when recording where it finished rolling. The tennis ball 
went the farthest because it has a smaller mass, but 
enough volume to cut through the wind. The light weight 
allowed it to travel farther. Due to the dew on the grass, 
an increase in supplemental pressure was applied to the 
tennis ball while rolling to help stop it. The largest ball, 
the softball, went the farthest when it stopped rolling be-
cause its mass and weight are large enough to allow it to 
keep rolling. In conclusion, the difference in weight and 
circumference proved to be what separated the distances 
of each ball when extra pressure was applied. In my 
hypothesis, I did not take into account the variable of the 
wet grass, and that ultimately made the difference.

6285
The Isothermal Process, Thermal Energy and Basketball   
Helen Kim and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

When a basketball is dropped from a certain point, it 
continues to bounce lower and lower. This tells us that 
the energy originally present is converted into a different 
form. This science project tested if a part of the energy 
from a bouncing basketball transfers to heat. Further-
more, this project found whether or not the isothermal 
process occurs when the heat generated from the ball 
and the temperatures of the environments surround-
ing it (e.g., air) reach the state of thermal equilibrium. 
I first took the temperature of an unaffected ball using 
an infrared thermometer. Then a person dribbled the 
basketball at a consistent speed for a set amount of time. 
After the time ended, the basketball was quickly put 
down for the temperature to be measured. These steps 
were repeated multiple times, and I created graphs and 
data tables to observe the overall trend. My hypothesis 
was partially correct and partially incorrect. I hypothe-
sized that some of the energy from a bouncing basketball 
would be transferred to heat. This hypothesis was proved 
accurate because the rise in temperature signified that 
more thermal energy was converted. I also hypothesized 
that when the state of thermal equilibrium was reached 
by the heat of the basketball and the temperature of the 
surrounding environmental factors, the isothermal pro-
cess would occur. This was inaccurate. The isothermal 
process is when the change of temperature is equal to 
zero. Through my experimentation, the data showed that 
this did not occur. After reaching the state of equilib-
rium, the temperature increased and decreased from 0°F 
to around 0.5°F. Though the change in temperature was 
not drastic, I had to conclude that the isothermal process 
was not achieved. However, I do suspect that with more 
controlled factors, the experiment would have yielded 
different results.

6286
The Effects of Music on Your Brain                                                                             
Priyanka S. Ray and G. Zem (teacher)                                                                            
Ernest Lawrence Gifted/Highly Gifted Magnet                                                                            
10100 Variel Ave., Chatsworth, CA 91311

This science experiment tested how different types of 
music affect the brain when it comes to concentration, 
accuracy and the amount of time needed to complete a 
piece of work. This was a controlled experiment, where 
only students who took the anatomy elective and were 
in Algebra 1 were tested. The students were tested in 
environments where they worked in silence, as well 
as with nature sounds, pop music, classical music and 
heavy metal. Both introverts and extroverts were tested. 
Overall, both groups performed better and took less time 
when they worked in silence. The introverts seemed to 
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perform better in a silent environment. On the other 
hand, the extroverts worked best in an environment with 
pop music playing. But when it came to heavy metal, 
80% of the people tested performed worse than they did 
with pop music. It seems that for both groups, the less 
the frequency of waves, the better their performance.    

6287
How a Magnetic Field Affects the Flow of Water 
Andrew Mussell and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This year my science class participated in a science fair. 
For my experiment, I tested how the flow of tap water 
and saltwater is affected by a magnetic field. I wanted 
to see if it made water go faster or slower. My hypothesis 
was that if I put magnets next to the water’s stream, the 
magnetic field would act like a stopper or a net and slow 
down the water. I had to do research about my experi-
ment to try to figure out why the water slows down. 
Through my research, I found out that water is diamag-
netic, which means water slightly repels magnetic fields. 
That is why the water slows down. The saltwater and 
tap water had very different times. The saltwater went 
slower than the tap water because saltwater’s viscosity 
is higher than tap water’s viscosity. This means that 
saltwater is stickier and thicker, which makes saltwater 
flow out of a bottle more slowly, in turn taking it longer 
to empty. So the results indicated that water moves more 
slowly through a magnetic field.

6288
Wood Versus BBCOR Bats 
Luc Slater and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The objective of my science project was to compare the 
distance that a ball can travel using a wood bat and 
a BBCOR bat. (BBCOR is the standard that governs 
adult baseball bats for high school and collegiate use.) 
For this project, I used a batting tee so the pitch would 
remain the same throughout the experiment. I hit 20 
baseballs with each bat off the tee and then measured 
the distances. Since I did not have a tape measure that 
went 300 feet I had to use a different method. So I used a 
string tied to the tee and marked the distances the balls 
went on the string. Then I used a tape measure and put 
up two poles 24 feet apart from each other. As I wrapped 
the string around the poles, I calculated the distance by 
measuring the distance from the poles to the amount of 
times the string went around them, and wrote this down. 
I learned from this experiment that the wood bat ended 
up hitting the ball farther. The wood bat had a mean 
distance of 223 feet and 1 inch compared to the BBCOR 
bat, which had a mean distance of 217 feet and 8 inches. 
The farthest hit ball with the wood bat was 302 feet and 

4 inches compared to the BBCOR, which had a farthest 
distance of 288 feet and 5 inches. The wood bat also had 
a higher median distance than the BBCOR bat. The 
wood bat’s median was 207 feet and 5.5 inches compared 
to the BBCOR bat, which only had a median of 195 feet 
and 9 inches. In conclusion, I learned that a ball hit by a 
wood bat travels farther than one hit by a BBCOR bat.

6289
How Does Age Affect Brain Dominance? 
Rebecka Adrienne Halfen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In my experiment, I found out how age affects brain dom-
inance. My hypothesis was that most adults would be 
left-brained because they have more responsibilities, and 
do not focus on having fun. I believed that kids would be 
right-brained, because they have the time to be creative. 
If you are left-brained, you are being controlled by logic. 
If you are right-brained, you are being controlled by a 
more creative side. To test this idea, I had two groups of 
15 people each. One group included eighth-graders, while 
the other included people 20 years and older. I had them 
complete a survey to determine their brain dominance. 
After grading all of the papers, I found out age has an 
effect on brain dominance. The results showed that most 
eighth-graders were right-brained, and most adults were 
left-brained. For the eighth-graders, 13 out of the 15 
people were right-brained. For the adults, 10 out of the 
15 people were left-brained, while one person used both 
hemispheres equally. Age does have an effect on brain 
dominance.

6290
Salt Melting Ice 
Kian Chou and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

More than 116,000 Americans get injured in road ac-
cidents each year due to snowy or icy roads. Putting salt 
on roads already has reduced some of the icy road-related 
injuries, but there are still a lot of Americans getting 
injured due to these problems. The purpose of this proj-
ect was to measure and see which types of salt melt ice 
faster and for what reason. Salts mix into the ice and 
change the chemical composition of it, hence making the 
melting point of the ice lower. In this project, containers 
of water were frozen to make the ice. For both parts of the 
experiment, there were containers for iodized salt, Epsom 
salt, table salt and one with no salt. For the first experi-
ment, the salt was poured into a concentrated area on 
the ice. For the second experiment, the salt was poured 
and spread out. For both of the experiments, a timer was 
started once the salt was poured in. At 30 minutes for 
both experiments, the melted ice was poured out into 
a measuring cup to see how much ice had melted. This 
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amount was recorded in ounces, and then what was left 
was poured back into the corresponding containers. This 
was repeated every 30 minutes for 3 hours. After these 
experiments were done, I discovered that iodized salt, 
which contains potassium (which has the lowest melting 
point), melted the ice more quickly than the other types 
of salts. This is what I had hypothesized.      

6291
Paper Airplanes
Kevin Basulto and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project tested which kinds of paper airplanes fly the 
farthest. Knowing which type of paper airplane to use 
can help when trying to understand how form affects 
distance, height and airtime. In order to make sure the 
experiment was done as accurately as possible, multiple 
types of paper airplanes were used and all of the paper 
airplanes were thrown with the same force and at the 
same angle to make sure none of them were thrown with 
an advantage. Next, all of the paper airplanes were mea-
sured from the tip of my foot to the tip of the airplane 
and were thrown on flat land, so height wasn’t an issue 
and wind wasn’t a factor that affected them. All of the 
paper airplanes were thrown and the distances mea-
sured, and the data was collected. I discovered that the 
paper airplanes that went faster through the air tended 
to go farther, since they sped through any small discrep-
ancies that could possibly slow them down. However, one 
paper airplane, known as the underside plane, was a 
pure gliding type and went a far distance. This proved 
that in many cases, height and width affect the distance 
greatly.   

6292
The “Eggcellent” Experiment 
Evelyn Le and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project demonstrated how some ingredients in bever-
ages affect the way your teeth look, and what makes 
them change in appearance. This should give you an 
idea of what kind of drinks you should avoid to have a 
brighter-looking smile. For my experiment, I used Coca-
Cola®, Fanta®, coffee and tea. Then I put a boiled egg 
into each beverage and recorded the differences in color 
every day. I also took photos of the eggs after each day 
to get accurate results. My hypothesis that the Coke egg 
would be the darkest, then the coffee egg, then the Fanta 
egg, and finally the tea egg, was false. The results of 
this experiment were that the coffee made the eggshell 
the darkest color, not the Coca-Cola, and the tea created 
the lightest color on the egg. These results showed that 

the chromogen in coffee is what causes the yellowing of 
your teeth when you drink it. Tea contains tannins that 
also yellow your teeth. Soft drinks have coloring and 
flavorings that have a horrible effect on your teeth if you 
drink them often.

6293
How Well Do the Helmets I Own Protect  
Against Blunt Impact? 
Matthew Brennan and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment tested the effectiveness of three 
different helmets for protection against blunt impact. 
The helmets were an Ascent road biking helmet, a Giro 
mountain biking helmet, and a Troxel® horse riding 
helmet. I tested the helmets by dropping each one from 
a height of 0.772 meters onto a force plate while they 
contained a secure accelerometer. Once each helmet was 
tested a satisfactory number of times (I conducted 20 
tests per helmet), the results for outside force and ac-
celeration were averaged. The average acceleration was 
multiplied by the mass of each helmet to find the inside 
force, and then the inside force was subtracted by the 
outside force while being divided by the outside force to 
find the percent change. Finally, the percent change was 
multiplied by (-1) to find each helmet’s effectiveness. I 
had hypothesized that the horse riding helmet would be 
the most effective, as it has the most reinforcement on 
its crown. However, its greater mass (0.13 kg more than 
the mountain biking helmet, which has the second-most 
mass) meant that it wasn’t as effective as I had hoped, 
as the greater mass brought the inside and outside 
forces closer together. The mountain biking helmet is 
almost as light as the road biking helmet (only 0.005 kg 
more in mass) and has as much cushioning as the horse 
riding helmet, making it the superior helmet. However, 
all three helmets had an effectiveness of between 83% 
and 85%, so they seemed to protect almost equally.

6294
Warped Words and the Stroop Effect 
Tasfia Alam and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project tested whether changing the orien-
tation of a word affects the Stroop Effect. The Stroop 
Effect is a phenomenon in which people have to name 
the color the word is written in, not the word itself, as 
fast as they can. Most people will say the word rather 
than the color if the words are written from left to right. 
I wanted to see if writing the words in a clockwise 
circular format would make it easier or harder to beat 
the Stroop Effect. First, I tested 10 people with words 
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written from left to right in the same color as the words 
shown. I did this three times. Next, I tested the same 
people with the Stroop Effect. The words were written 
in different colors than the words shown. I did this three 
times. After that, I tested the 10 people with words writ-
ten in a circular format in the same color as the words 
shown. This was done three times. Lastly, I tested the 
same people with circular words written in a different 
color than the words shown. Each time, the people were 
timed to see how fast they could name the color. I then 
took each time and made an average for each person for 
each test. After looking at all of the data, I found out 
that my hypothesis was incorrect. I hypothesized that 
the Stroop Effect would be easier to beat when the words 
were in a circular format because the words would be 
harder to read. I thought if the words were harder to 
read, it would be easier to just name the color rather 
than the words. For the 10 people, it was harder to beat 
the Stroop Effect when the words were in a circular 
format. The average times were longer for the warped 
words rather than for the words written in the correct 
format. The results were quite surprising to me. 

6295
How Do Wildfires Impact the Environment? 
Alina Razi and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment tested what happens to the acid-
ity of soil that is affected by wildfires’ ash. This can help 
inform people about the dangers of wildfires on nearby 
flora, even after the wildfires have been put out. To test 
this, I burned three separate samples into ashes. With-
out mixing the ashes, I put each sample of ash into a dif-
ferent small container. After that, I mixed 1 teaspoon of 
water into each container of ash. I then proceeded to mix 
each container with a toothpick. After waiting about 1 
minute for the ash to fully dissolve into the water, I used 
pH strips and put one strip into each container. I waited 
another 3 minutes before checking on the strips. Using 
the color chart that comes with the pH strip package, I 
determined the pH produced from each sample. From 
these three samples came an average of 9.3 pH. My 
hypothesis was incorrect, as I originally thought that 
the pH would drop to the acidic ranges. Instead, the pH 
rose to the base range. I found out that even though the 
change from the neutral 7 pH to an average of 9.3 isn’t 
as dramatic as I hypothesized it to be, the alkaline still 
would hold negative effects for the surrounding environ-
ment and soil.

6296
Taco Sauce Penny Cleaner 
Rony Vayner and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The point of this science fair project was to find out 
which Taco Bell® Hot Sauce cleans a penny the best. The 
three Taco Bell Hot Sauces used in this experiment were 
the Mild, Hot and Fire sauces. I really wanted to know 
which of these three hot sauces would clean a penny the 
best, so I went ahead and tried it. The first thing I did 
was put three dirty pennies on a plate. Then I got the 
three different hot sauces (Mild, Hot, Fire) and put each 
hot sauce on a different penny. After that, I let the hot 
sauces sit on the pennies for about 5 minutes, and once 
those 5 minutes were over, I wiped the hot sauces off of 
the pennies with a napkin and saw my results. The re-
sults of this experiment were that the Fire sauce cleaned 
its penny the best, the Mild sauce cleaned its penny the 
second best, and the Hot sauce cleaned its penny the 
worst. These results really confused me. I was not really 
sure why the Mild sauce cleaned its penny better than 
the Hot sauce, since I thought that the hotter the sauce, 
the better the penny would get cleaned. But that was not 
how the results turned out for me. The Fire hot sauce 
did clean its penny the best, which was what I thought 
would happen, but the other two hot sauces mixed up 
my thoughts on what would happen in this experiment. 
What I found out in this experiment is that it doesn’t re-
ally matter how hot the hot sauce is, but it matters what 
specific ingredients are in the hot sauce that will clean a 
penny better.

6297
How Does the Initial Temperature of Water  
Affect How It Freezes?
Alex Lu and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In my project, I investigated the validity of the Mpemba 
effect, which is a theory stating that hot water can 
freeze faster than cold water. It was originally discov-
ered by Erasto Mpemba when he was making ice cream, 
and has been tested by many people since with differing 
results. In my project, I had three different temperature 
groups – ambient water, hot water and cold water – that 
were in three different graduated cylinders. I placed 
each cylinder into the freezer and checked the tempera-
ture of the water every minute for a 25-minute time 
span. This process was repeated multiple times in order 
to increase the accuracy of the results. From my results 
alone, hot water does not freeze faster than cold water. 
However, the change rate in temperature over time is 
greater as the temperature increases. But I believe that 
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my results alone should not dissuade people from believ-
ing that cold water freezes faster than hot water due to 
the variations in how the experiment was done and the 
variables present in the freezing of water.

6298
Surgery Recovery Time 
Heather Alejandra Motta and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project tested potential factors that may affect the re-
covery time of a patient. The surgeries were all common 
procedures performed by the same surgeon on 15 differ-
ent patients. Dr. Nora (a wonderful general surgeon) and 
I had the patients fill out a survey on how they felt before 
and after surgery and looked to see if there were any 
connections with their recovery time. Hopefully this will 
help patients know how to prepare themselves mentally 
to get the best results possible. I came into the project 
thinking that attitude has a lot to do with a person over-
all. Thankfully, I was correct. After all of the research 
and tests I have done, I finally have some proof to prove 
my hypothesis. Two of my patients proved the theory I 
believed: that the attitude, preparation and mentality of 
a patient do affect the outcome of a surgery. The brain 
has a lot to do with the overall body. A positive outlook in 
most cases produces positive results. Thinking positively 
helps when you have a positive surgeon, meaning the 
surgeon is both honest and supportive. Knowing exactly 
what will happen before and after surgery helps patients 
because they become confident and informed going into 
surgery. One example of a patient with a bad attitude is 
that the person expected to recover in 21 days more than 
the usual. The person ended up recovering in 14 days, 
which was still nine days longer than the average. Oth-
ers with a positive attitude recovered at normal speed or 
even faster. 

6299
How Different Amounts of Vinegar Affect Milk Curdling 
Brandon Tu 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 see how dif-
ferent amounts of vinegar affect milk curdling. I learned 
about this when I attended a science program over the 
summer and we studied many things, such as roller 
coasters, rockets, bridges and milk casein. I wanted to 
expand my knowledge of science. I hypothesized that the 
more vinegar added, the more the mix would react and 
create more casein. I believed this would happen because 
an increased amount of vinegar would properly trigger 
a bigger reaction. My experiment consisted of five tests. 
For each one, I used 2 cups of milk and heated them 
for 2.5 minutes (my control variable). Following that, 
I quickly mixed a certain amount of vinegar (between 

4-8 teaspoons as my independent variable) and filtered 
it through a strainer. In the end, my experiment firmly 
arrived at the conclusion that as the amount of vinegar 
used increases, the weight of the dried casein also in-
creases. Thus, my hypothesis was correct.

6300
How Do Forensic Scientists Detect DNA  
When It’s Not Visible to the Naked Eye? 
Melanie Campos and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In this day and age, forensic scientists arrive at a crime 
scene that already has been cleaned up by the perpe-
trator or tampered with. So how are they still able to 
find DNA? The answer is simple. Luminol mixed with 
chemicals, a perborate mixture, hemoglobin, and oxygen 
carrying protein is the solution. When all of these chemi-
cals are added together, the result is a neon blue light. 
This light means that there is DNA, and when it glows 
it even will show where DNA is at the scene. The experi-
ment that I conducted to get results on my own proved 
my hypothesis correct. The results showed the blue light 
glowing in a plastic cup where all of the chemicals were 
mixed together. My source of blood was from a cow liver. 
The mixture in the plastic cup was the luminal mixing 
with the perborate mixture and oxygen carrying protein, 
creating new molecules after the atoms rearranged while 
the original molecules were being broken down. The 
result of that was the reactants having more energy than 
the products and getting rid of any extra energy. The re-
sult that then occurred afterward was the light glowing. 
The light glowing was an indication that there was blood 
that contained DNA in my experiment. The importance 
of this in forensic science is that with this kind of experi-
ment, you are able to learn more about a crime scene 
without having to be a witness. The results showed that 
a scientist can determine where the DNA is, how much, 
what kind and who it belongs to. More importantly, it 
shows up when the naked eye can’t see it for itself.  Sci-
entists use this mixture to find DNA when it’s not visible 
to the naked eye at a crime scene.

6301
ASMR: Internet Meme or the Real Deal? 
Marley Opell and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

“ASMR: Internet Meme or the Real Deal?” was a proj-
ect to determine whether or not 35% of the participants 
tested experienced the sensation of ASMR. ASMR, 
which stands for Autonomous Sensory Meridian Re-
sponse, is a relatively new concept and is described as a 
feeling of tingles that starts in the back of the head and 
spreads throughout the entire body. Not everyone can 
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experience this sensation, but those who do feel it say it 
helps them relax. What makes these tingles begin is the 
use of “triggers,” or sounds, such as tapping, whispering 
or scratching. To execute this project, I set up a series of 
clips and videos, the first explaining ASMR and the rest 
testing triggers. The participants then filled out a short 
questionnaire about the videos. My participants were be-
tween the ages of 13 and 79. My hypothesis was proved 
correct: 40% of my participants felt ASMR, which is the 
minority compared to the 60% who did not experience 
ASMR. I believe that using ASMR as an aid for relax-
ation and sleep rather than taking medicine could be 
better for our minds and bodies, and can help us under-
stand how different senses help us to wind down and 
become calm.                
      

6302
Flowers in the Sun and Dark 
Sana Naseem and G. Zem (teacher)
Ernest Lawrence Gifted/ Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project explained how surroundings affect the 
growth rate of flowers. For example, some flowers pros-
per in the dark, while others perish. On the other hand, 
other flowers are better off in the sunlight. The types of 
flowers I used in this experiment were forget-me-nots. 
In my experiment, I wanted to find out whether the 
placement of these flowers in both sun and dark/shade 
would affect their growth rate. Knowing nothing about 
these specific flowers, it made for a great experiment. 
I placed a pot containing forget-me-not seeds in the 
sunlight and another one in the shade. I then observed 
these two plants over the course of 16 days. The results 
were pretty astonishing. Most people typically think 
that plants grow in the sunlight and will not survive 
otherwise. But I found out that this assumption is not 
true for these specific flowers. I found that the flowers 
in the shade grew more quickly than those under the 
sunlight. It turned out that my hypothesis was actually 
wrong, because I assumed that these flowers would grow 
more efficiently in the sunlight. As a result, I’ve come to 
the conclusion that not all flowers require the same basic 
needs and that providing them with these basic needs 
may not always work for every type of flower. For any-
one growing flowers, it’s best to know more about your 
specific flowers and their needs rather than providing 
them with what you think are their “basic needs,” which 
in turn may kill the plant.

6303
Cleaning Counts 
Jeissy Lee and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment showed how clean different 
liquids can make oxidized pennies. It is helpful to know 
what the properties are that make pennies oxidize and 
to prevent that from happening. People have differ-
ent reasons for cleaning pennies – for hygiene or for 
coin-collecting purposes. For my experiment, I found 
six oxidized pennies and soaked them in six different 
liquids: water, vinegar, lemon juice, dish liquid, baking 
soda paste and Clorox®. I placed one penny in each cup 
of liquid and let it sit overnight. Then, using a plastic 
spoon, I carefully removed each of the coins from the 
cup of liquid and placed it on a paper plate. After that, 
I got a toothbrush and scrubbed the coins on both sides. 
I then rinsed them with water. My hypothesis wasn’t 
completely incorrect. The Clorox did the worst job of 
cleaning the penny, and instead made the penny darker 
than it was before. The vinegar was the best choice for 
cleaning the penny, even though there was slight resi-
due left on the penny. As I had guessed, lemon juice did 
the job, but not as well as the vinegar. The baking soda 
paste came in after the lemon juice. It wasn’t the best 
choice to go with, but it cleaned pretty well. The dish 
soap wasn’t as good as the baking soda paste. There 
was not much of a difference, but there wasn’t too little 
that you couldn’t distinguish the cleaned penny from the 
uncleaned penny. After that was the water. The water 
didn’t make very much difference, but it didn’t make the 
pennies worse. Penny cleaning can be a very meticulous 
and tedious process, especially for coin collectors who 
find that cleaning a penny a certain way can make the 
value of the specific coin drop. These people definitely 
don’t want their pennies to be oxidized. They want to 
show the beauty and the true value of what a penny can 
actually be.

6304
How Do Weight, Shape, Force, Friction and Angle of 
Incline Affect an Object’s Speed Down a Slope?   
Brijesh Molala and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The experiment I did for this project answered the ques-
tion of what affects the time for an object to go down a 
slope. This experiment was done using three different 
inclined angles of a cardboard surface for my slope and 
five different objects. I used a rubber ball (0.5 lbs.), a 
regular book (1 lb.), a smaller book (0.73 lbs.), a water-
melon (5 lbs.) and, finally, a Rubik’s Cube® (0.23 lbs.). 
The shapes were as follows: one cube, two rectangular 
prisms and two spheres. The angles that I used for the 
slope were 25 ,̊ 40˚ and 50 ,̊ which were measured with 
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a protractor. A stopwatch was used to record the drop 
time. For the dropping part of the experiment, I gently 
placed each object at the starting position at the top of 
the slide and then let go. I repeated this until I recorded 
all of the times for each object on the different angles of 
inclination. What I found out in the end interested me 
since I didn’t expect it. The books and the rubber ball 
all had times that were very close to each other, within 
0.10 seconds. This was probably because the size and 
weight of those three objects were almost the same. The 
watermelon and Rubik’s Cube carried out the victories, 
with the fastest times over the other objects. The Rubik’s 
Cube did well because its square surface helped it slide 
with ease down the cardboard, although the weight of 
the cube meant that gravity did not have a strong pull on 
it. The watermelon, on the other hand, was the heaviest 
of the objects, which resulted in it getting some of the 
faster times because of the effects of gravity. The round 
shape of the watermelon let it roll down, which was ideal 
in this situation. By doing this experiment, I used the 
concepts from Newton’s Laws of Motion and interpreted 
them with everyday objects. I also learned that what I 
hypothesized in this situation might not always be true, 
even if the experiment was a simple one.

6305
Does Distillation of Juice Affect the Look and 
Taste of the Original Juice?
Harsha Mattappally and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment was done to find out whether or 
not distillation allows the separation of pure water from 
the original juice. During the experiment, I also looked 
for any differences in color or texture of the original 
juice compared to the distillate and leftover juice from 
the bottom of the pot. I created a stovetop distillation 
apparatus by using a deep cooking pot with a transpar-
ent lid, a ceramic bowl, a ceramic coffee cup, ice, orange 
SunnyD® and the stove. I poured a cup of orange juice 
into the bottom of the pot and put the cup in the center 
with the bowl on top of it. Placing the pot over the stove 
with medium heat, I placed the lid so that it sloped down 
into the center of the pot. As it heated, I put ice onto the 
sloped part of the lid and replaced it as it melted. I boiled 
the juice for 10 minutes and let it cool for 5 minutes. I 
then poured the distillate, leftover juice from the bottom 
of the pot, and the original juice into three cups so that 
I could compare the texture and color of each. I found 
that my hypothesis was right. Distillation did allow the 
separation of pure water from the original juice and the 
color and texture of all three liquids were different from 
each other.  
 

6306
Are Eggshells Actually Fragile? 
Dhruv Ahuja and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311
 

My science fair experiment clearly demonstrated the 
strength of an eggshell. Using knowledge about how egg-
shells can distribute weight, architects can create struc-
tures such as arches using similar concepts. To test the 
strength of the eggshells, I first cut four eggshells in half 
so they could be placed down. Next, I placed the four egg-
shells in a rectangle shape on a table. I started to stack 
books on the eggshells to test the weight of the eggshells. 
After each checkpoint, I noted the weight required to cre-
ate a crack on the eggshells and the weight required to 
break the eggshells. I measured the weight of the books 
using a kitchen scale. I recorded my results and repeated 
the test three times and averaged the results. I found 
that the average weight required to crack the eggshells 
was 14.3 lbs. (6.5 kg), and the average weight required to 
break the eggshells was 18.5 lbs. (8.4 kg). After complet-
ing my experiment, I learned that the calcium carbon-
ate and the dome shape of the eggshells allow them to 
distribute large amounts of weight before cracking.

6307
PEM Fuel Cell Efficiency 
Eliana Gelman and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of this experiment was to determine the 
efficiency of a proton exchange membrane reversible fuel 
cell, as well as to observe how its efficiency in producing 
electricity changes when using pure oxygen versus the 
oxygen found in the air. While conducting electrolysis 
and running the fuel cell, I measured the voltages of the 
circuit at the 1 ohm resistor and the fuel cell itself. I then 
used the input and output voltages to calculate the ef-
ficiency using Ohm’s law. To calculate the input current, 
I divided the voltage drop across the resistor by the value 
of the resistor in ohms. Pure oxygen is much more ef-
ficient at producing electricity than using just the oxygen 
found in the air. The difference between the two results 
was far greater than I had predicted because I had not 
considered before conducting the experiment that the 
process of electrolysis would expend the same amount of 
energy whether the fuel cell used pure oxygen or the oxy-
gen found in the air. In contrast to what I had hypoth-
esized, the average fuel cell efficiency that was calculated 
through this experiment (31.4%) was low compared to the 
efficiency that is recorded for fuel cells (60%) due to the 
fact that I was measuring the efficiency of the reversible 
process itself. The energy consumed during electrolysis 
to produce hydrogen and oxygen was not significantly 
lower enough than the electricity produced by the fuel 
cell using the gases to be a highly efficient process. An 
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alternative method of production that uses less energy 
for hydrogen, such as renewable and low-carbon sources 
or biomass production (algae), would greatly increase the 
efficiency of the fuel cell.

6308
Does Mint Make Water Colder?
Steven Vaystub and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project, “Minty Fresh,” answered the question of 
whether mint actually makes water colder or not. This 
project was based on the common situation of chewing 
mint gum and then drinking water, only to find out that 
it burns the inside of your mouth because of how cold it 
is. So I thought to myself, “Mint doesn’t actually change 
the temperature of water, does it?” People always say 
that it obviously doesn’t but I wanted to see for myself. 
With the common belief, I went into my project thinking 
that mint doesn’t change the temperature of water and 
it’s just our minds playing tricks on us. In the end I did 
end up being right. The temperature difference between 
no mint and mint was very small, so it wasn’t enough 
of a difference to say that the change was because of 
the mint. My project has finally put to rest the constant 
questioning in my head if mint makes water colder. Mint 
does not change the temperature of water.

6309
How Are Different Objects Affected By Air Resistance? 
Darren Vu Nguyen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project was an experiment to see how dif-
ferent objects are affected by air resistance. By testing 
the amount of time it took for various objects to touch 
the ground, I could see how each object differed from 
the others and could draw a conclusion from that. The 
objects that I used to test my hypothesis were various-
sized pieces of paper, a plastic bag, a handkerchief, a 
hardcover book, tissues and a T-shirt. I climbed on top 
of a chair and dropped them all from the same height 
(or approximately the same height) and at the same 
time. I had a partner next to me record the time that I 
dropped the object and the time that the object hit the 
ground. I used this data to compare the various objects 
to one another. I made a graph out of the data to make 
it easier to compare how much time each object took to 
reach the ground. At the end of my project, some of my 
hypotheses were incorrect according to my experiments. 
I had thought that the largest piece of paper would fall 
the slowest out of all of the objects because it is wider 
and lighter than most of the other objects. The opposite 
seemed to have been the case, because the largest piece 

of paper seemed to fall right in the middle of the pack 
in terms of time when all of the data was collected. The 
book fell the fastest out of all of the objects used to test 
the effect of air resistance. For each trial (multiple trials 
for each object), the results were the same.    

6310
How Does Music Affect Pulse?
Malia Escobar and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment focused on what type of music genre 
affects pulse the most. I tested five genres: pop, R&B, 
rock, rap and Spanish. I tested three people of different 
ages, but all had the same pulse to begin with. At first, 
I thought that the rap music would affect the pulse the 
most, since the lyrics go quite rapidly and would prob-
ably excite the subjects more than the other genres. Then 
I thought pop music would follow, because pop tends to 
have outrageous, repetitive beats. I chose each song ac-
cordingly, based on how well it captured that genre. Then 
I tested the subjects by placing headphones on them, 
playing the songs for about a minute, and then check-
ing their pulses. To check a pulse, you simply count how 
many beats there are in 10 seconds, multiply that by six, 
and put BPM (beats per minute) after that. I found that 
Spanish music affected all of the test subjects the most, 
and then rap. I think those had more of an effect because 
of their sudden upbeat instrumentals.    

6311
How Does Temperature Affect the Churning of Butter? 
Danny Tran and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment looked at which general tempera-
ture butter churns best at, with my two temperatures 
being room temperature and cold. Being knowledgeable 
about which temperature butter churns best at can help 
manufacturers produce more butter for a rapidly growing 
population. I used two heavy whipping cream samples 
to churn into butter. For the first heavy whipping cream 
batch, I set the heavy whipping cream on a table for 5 
hours and allowed it to warm down to room temperature 
(the batch was somewhat warm to the touch). Then for 
the next batch, I immediately used the heavy whipping 
cream from the refrigerator. I then measured 1 cup of 
each batch, poured each into a Mason jar, and shook the 
jars until the heavy whipping cream turned into butter. 
This was done at different times, making sure my arms 
could rest to make the time results as accurate as pos-
sible. I recorded the times at which the heavy whipping 
cream turned into whipping cream and when it turned 
into butter. I then determined that the room temperature 
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heavy whipping cream was 64% faster when turning 
into whipping cream and 88% faster when turning into 
butter. I came to the final conclusion that butter churns 
fastest at room temperature.

6312
Is Short-Term Memory Based on Color, What  
You’re Looking At, Age and Gender? 
Joey Heffron and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science experiment tested whether people tend to 
remember things better in a short amount of time based 
on gender and age stereotypes. For example, will a boy 
remember a dinosaur, or will a girl remember a doll? 
Another example is will children remember the color, or 
will adults remember the black and white? My hypoth-
esis was that people will remember more things that 
are based on the stereotyped things they are attracted 
to. First I tested 10 fifth-graders, 10 eighth-graders and 
six adults. If I had more people, I would have had better 
results. I tested them by giving them each two papers 
and 15 seconds to memorize each paper. I then recorded 
all of the things they memorized, and put all of the data 
together and compared it. The results ended up much 
differently than I originally thought. The boys and girls 
really varied in what they remembered. I figured out 
that based on what people said, it was not the stereo-
types that caused them to remember things, but instead 
it was most likely based on what they liked. It was also 
easier for people to remember colored items than black 
and white items. I realized that people associate certain 
things together, even if the things are not there, as part 
of their memory. Though my hypothesis was not right, I 
did find out a lot from this project.

6313
The Pan and the Cookie 
Arianna Weiss and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was about two different types of cookies and 
three different types of pans. The purpose was to find 
out if the type of cookie sheet you use affects the out-
come, and if the type of cookie also makes a difference. 
The two types of cookies that I used were chocolate chip 
and sugar cookies. The three pans used in my project 
were ceramic, aluminum, and metal with a TeflonTM coat-
ing. I started off with the chocolate chip cookies, and I 
baked 12 of them on each type of cookie sheet. Then my 
family and I tasted one of each cookie. (There were four 
different test subjects.) I made a table on the computer 
to record our results. Then I followed the same process 
using the sugar cookies. To make sure the experiment 
stayed consistent, I cooked each batch the same amount 

of time (11 minutes). The ceramic pan didn’t fully cook 
the chocolate chip cookies, but the sugar cookies were 
very crunchy. On the aluminum sheet, the chocolate 
chip cookies were soft and fell apart easily. On the other 
hand, the sugar cookies didn’t even finish baking.  
Finally, the chocolate chip cookies had the best results on 
the Teflon sheet and ended up being perfect cookies. The 
sugar cookies were more on the side of being overcooked.  
This project taught me the best pans to use according to 
what cookies I am going to bake. For chocolate chip cook-
ies I would use Teflon, and I would bake sugar cookies on 
ceramic pans. Overall, I learned a lot and had fun while 
doing this project.

6314
How Does Color Affect Your Memory? 
Anthony Asis and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project explained how different types of colors affect 
the human brain. I conducted the experiment by using 
different-colored papers and writing words on them. 
There were 12 different colors with 12 different words 
on them. I asked my classmates to memorize the words 
with a time limit of 1 minute. After the time was up, I 
asked them questions about which word was on what 
color or what word had this color. I tested this on about 
20 people. My hypothesis was that my classmates would 
easily memorize the more vibrant colors that stood out 
compared to the darker and duller ones. After testing all 
20 of my classmates, I concluded that my hypothesis was 
wrong. More than 50% of my test subjects got the darker 
colors right more than the lighter colors. I found out that 
darker colors affect your memory better than lighter, 
more vibrant ones.   

6315
Which Metal Conducts Heat the Best?
David Zuniga and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This science experiment showed which of three metals 
tested conducts the most heat. I tested copper, brass and 
aluminum. My hypothesis was that copper would absorb 
more heat because it is a darker color. My hypothesis was 
right, but my reason was not really correct. The reason 
copper absorbed the most heat is because it has more 
molecules inside it. More molecules means that more 
heat is absorbed. I tested each metal for 40 minutes. To 
start off, each metal tested at 30°F at 0 minutes. By the 
time it got to 40 minutes, copper was at 66°F, brass was 
at 61°F and aluminum was at 30°F. Now I will explain 
what I actually did for the project. I got three rods of 
each of the metals and bent them into a U shape. Then I 
got six jars and filled three up with water and let them 
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cool overnight. I poured hot water into the other three 
jars. I put both ends of the rods so that they would go 
into the hot water jar and the cold water jar. After that 
I tested each metal by putting a thermometer into the 
cold water jar, because it wouldn’t make sense to put the 
thermometer inside the hot water jar. 

6316
Can Colored Light Affect a Plant’s Growth? 
David Antonio Herrera and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project focused on exploring the possibilities of how 
different-colored fluorescent lights can improve or dam-
age a plant’s growth. In my experiment I set up three 
different cups marked A, B and C. On Cup A, I placed a 
red filter made from a dyed plastic sheet formed into a 
cone shape. I then planted one sunflower seed into the 
cup, which was filled with soil and water. For Cup B, I 
basically did the exact same thing except that I placed 
a green filter made from a green dyed plastic sheet onto 
the cup instead of a red filter. And last but not least, I 
used Cup C as a control so I would be able to compare 
my results from the other cups to a control variable. 
Then I placed the three cups in the same environment, 
which was on my windowsill for about two weeks, and I 
examined the results. I used a bar graph to try to rep-
resent the overall findings of this experiment. After two 
weeks of analyzing the plants’ growth in ambient light, 
I noticed some interesting things about them. First, I 
noticed that the sunflower seed under the red filter, also 
known as Cup A, had the most vertical growth over 
the 14-day span. Although it grew about 2 inches more 
than the other plants, it was very unstable and often fell 
over. I also noticed that the plant began to decay more 
quickly even though it was watered normally. Another 
key factor was that this plant grew barely any leaves. 
The next sunflower seed was in Cup B and grew under 
green light. I saw that this plant did not grow much in 
height, but it did look like the healthiest. The sunflower 
seed grew about the same height as the one in Cup C, or 
the control variable. How this plant really improved was 
that it grew five leaves, more than both of the other two 
plants combined. Plant B also looked healthier because 
it did not seem to decay as much as Plant A. Finally, in 
Cup C (where I put no color filters), the plant grew to a 
fairly decent height, 2.6 inches, in two weeks. Nothing 
extraordinary happened with this plant, but it was able 
to show how much the colored light affected my other 
plants. From my results I was able to come up with a 
few conclusions. With some extra research, I found out 
that red-colored light actually can help a plant’s growth 
vitamins speed up its growth cycle, but also does make 
it decay faster. Sadly, I did not find out much about how 
green-colored light affects a plant’s growth, but from my 
experiment I was able to see that these colored lights do 
affect a plant’s growth in many different ways.

6317
Reaction Time Through Video Games
Quan Nguyen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project tested people’s reaction times based on the 
circumstances of video games. The procedure assessed 
the reaction times before and after the participants 
played the games. To do this, I used the website www.
humanbenchmark.com. All of the participants were 
given a best out of five chance to test their reaction 
times before they played the video games. After finish-
ing the test, participants began to play the games from a 
time period of about 30 minutes to an hour. Participants 
then took the reaction time test again. I used the results 
of all of the participants before and after they played 
and compared them. I hypothesized that over the course 
of playing video games, people’s reaction times would be-
gin to increase (get faster). I find this to be reasonable, 
as people begin to concentrate and stay more focused 
based on the situation when they are playing the games. 
Comparing the results of each participant, I found my 
hypothesis to be true, as the participants had faster re-
action times after they played video games. I concluded 
that video games can improve your reaction time by an 
average of 20-60 milliseconds.   

6318
What Substance Makes Ice Melt the Fastest?
Daniella Van Maele and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was designed to show the relationship be-
tween a solute and a solvent through how they interact 
in the process of melting ice. I got inspiration for this 
project from reading about how in places where there is 
a lot of snow, they use a mixture of sand and salt to help 
melt the snow more quickly. By learning about that, I 
then chose my substances. I chose salt, sand and another 
solute: sugar. I wanted to see the difference between 
salt and sugar since they are both solutes. Through this 
project, I learned a lot about how solutes work to lower 
the freezing point of another solid substance, such as 
ice. When a solute lowers the freezing point of another 
substance, that other substance (in this case the ice) be-
comes easier to melt, and actually melts at a faster rate 
than it normally would. To do this experiment, I sprin-
kled ¾ of a teaspoon of each substance on three different 
sets of the same ice cubes. I also had a control so I could 
compare the melting rates. I recorded how much of the 
ice melted for each one after increments of 10, 20 and 
30-plus minutes. I recorded observations and the rate at 
which the ice was melting, and if the substances were 
helping it melt faster or not. I made graphs depicting 
how the control ice cube melted compared to the other 
three, and made tables to help record my results. My hy-
pothesis was that the salt would melt the ice the fastest 

http://www.humanbenchmark.com
http://www.humanbenchmark.com
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because it lowers the freezing point of the ice the most. 
This lab showed me that background research really 
can help you understand an experiment better as well. 
Through my background research, I was able to figure 
out a lot about what was happening between the solutes 
and the solvents. My hypothesis was actually correct. 
When my reasoning and the overall hypothesis were 
correct, I was pleasantly surprised by the experiment 
and with myself. The experiment went basically the way 
it was supposed to. Studies have shown that salt lowers 
the melting point of water, which is another reason I 
stated that salt would melt the ice the fastest. While the 
results of the experiment were not incredibly surprising, 
it was still fun to observe the rate at which each of the 
ice cubes melted based on the substance (or lack thereof) 
used on them. Overall, I discovered that salt, due to its 
effect on a solvent’s (such as water) freezing point, is able 
to melt ice the fastest. This explains why they use salt to 
help clear away snow faster as well.

6319
How Does Water Temperature Affect Plant Growth? 
Ivan Rodriguez Beltran and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project showed which water temperature is more 
effective for helping plants grow. I used water that was 
160°F and 78°F. I got six 16-oz. cups and filled them 
three-fourths of the way with dirt. I put red labels on 
three cups and blue labels on the remaining three, and 
placed six radish seeds in each cup. I placed them out-
side, where they received direct ambient light. I watered 
the blue label plants with water that was 78°F. (I gave 
each cup about half a cup of water.) For the cups with 
the red label, I boiled water, placed it in a measuring 
cup and waited 2 minutes. The water was about 160°F. 
I then also gave each red label cup a half a cup of water. 
I watered each cup once every seven days. Each week I 
recorded the changes in the heights of the plants. I found 
out that the plants given water at room temperature 
grew the largest and were able to survive more than the 
plants that were given hot water. The plants that were 
given hot water were able to sprout, but the next time 
they were watered, they drooped and then died. The 
plants with the blue label grew bigger and were able to 
survive. I found out that plants that receive 78°F water 
grow bigger and survive more than plants that receive 
160°F water.

6320
The Effects of Liquids on Browning Apples 
Kaden Chou and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In the United States, food waste is a major problem. 
From 30% to 40% of the food supply in the nation ends 
up being wasted. The purpose of this project was to find 
the best way to preserve apples in liquids. A liquid with 
a lower pH level or a liquid with higher viscosity can 
prevent browning the best because liquids with a lower 
pH stop a specific enzyme in apples that causes brown-
ing. Liquids that are denser can block out oxygen from 
reaching the apple, hence stopping oxidation. In the ex-
periment, an apple was cut into eight slices. Then these 
slices were each cut in half. Next, eight of the pieces 
were submerged into eight different liquids: honey, vin-
egar, lemon juice, water, saltwater, simple syrup, carbon-
ated water and oil. One last piece was left in a container 
with no liquid as a control. These apples were left to 
soak for 10 minutes, then removed and put into an open 
container. The experiment was repeated three times in 
three trials. From the results and images taken, it can 
be concluded that lemon juice best keeps apples from  
oxidizing, with saltwater right behind it. The reason 
lemon juice best keeps apples from browning is because 
lemons naturally have antioxidants, so the apples can’t 
oxidize. Saltwater actually can pull water away from 
apples, which exposes them to less oxygen. My hypothe-
sis was incorrect because lemon juice and saltwater have 
other properties that are better in helping to keep apples 
from browning.

6321
Did You See That? 
Hamilton Ko and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was done to see how well our eyes connect 
images into a sort of movie and to see if age affects the 
results. I predicted that it would be harder for older 
people to see the movement in each flip book and that 
younger people would not have as much trouble. I made 
mini flip books that skipped lines, increasing the spac-
ing in each flip book by one. I made four of these books, 
so the fourth flip book skipped three spaces. To test my 
hypothesis, I asked six volunteers, differing in age, to go 
through the flip books once at the same speed for each 
book. Then I asked the volunteers if they saw the ball 
drawn in the flip books move up and down the cards. 
The results were shocking and my hypothesis was incor-
rect. My results were that all of the volunteers were able 
to see the ball move up and down in the first three flip 
books, and only half were able to see the ball move in 
the final flip book. In conclusion, I discovered that no 
matter what age we are, we are capable of seeing objects 
move at high speeds pretty clearly.
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6322
What Happens to Gummy Bears When  
They Are Left in Different Solutions? 
Erika Cha and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This experiment tested what happens to gummy bears 
when they are left in different solutions for 24 hours. 
The different solutions included sugar water, saltwater, 
water, baking soda (mixed with water) and vinegar. This 
experiment showed what happens to a semipermeable 
membrane (in this case the gummy bear, very closely re-
lated to a cell wall), and how it reacts with the different 
substances listed above. For my experiment, I placed two 
gummy bears in different cups, with each of the differ-
ent solutions poured in separate cups. I let the five dif-
ferent cups sit undisturbed for 24 hours. My hypothesis 
was slightly different than the actual results. I thought 
that the gummy bear in saltwater would shrink, which 
is exactly what happened. The salt absorbed the water 
from inside the gummy bear, making it shrink. This is 
why some people use salt to kill weeds, so it can absorb 
water and kill them. I thought the gummy bear with 
baking soda would decrease in size due to the amount 
of its acidity. However, the gummy bear actually grew 
because of the water the baking soda was submerged 
in. The gummy bear in water increased two times its 
actual size, which was exactly what I thought would 
happen along with the sugar water. The sugar helped 
the gummy bear expand because the gummy bear is 
made out of sugar. Leaving it in a substance where it is 
made out of the same product expands it in size along 
with the water the sugar is diluted in. The gummy bears 
left in the sugar water, baking soda and water felt a lot 
softer than they originally were. The vinegar caused the 
gummy bear to change in texture. It did expand, but it 
turned into jelly and you couldn’t tell that it had been a 
gummy bear. It was just very similar to a blob and did 
not have a definite form. There were a lot of changes to 
these gummy bears over the span of 24 hours.

6323
How to Make Water Float on Vapor 
Stefan Peekhaus and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

The purpose of this experiment was to see how water 
reacts when poured onto a hot flat pan compared to how 
it reacts when poured onto a flat pan as it is heating up. 
My hypothesis was that when the water hit the hot pan, 
it would not instantly boil and evaporate, but instead 
it would glide on a layer of steam. I also thought that 
when the water hit the pan that was heating up, it would 
take longer to evaporate than the water poured onto an 
already-heated pan. To prove my hypothesis, I poured 
1/8 cup of water into an already heated flat pan. It took 

an average of 1 minute and 25 seconds for most of the 
water to evaporate, with phases of sudden bursts and 
then nothing. The sudden bursts were most likely due to 
the steam dissipating, so the water touched the hot pan, 
evaporated and created more steam to float. At the end, 
there was something interesting. There were very min-
ute drops left in the pan, which took another 35 seconds 
to evaporate, making it about 2 minutes for the water to 
evaporate fully. This proved that the speed of the wa-
terdrops moving, along with the water tension, allowed 
the water to keep moving and the steam to not escape 
that fast. After cooling down the pan, I poured 1/8 cup 
of water into the pan and turned the heat to high. The 
water took about 3 minutes to evaporate. I repeated both 
of these experiments three times and the results were 
similar. The experiment proved that my hypothesis was 
correct. The water that was in contact with the hot pan 
evaporated faster than the water that was on the pan 
that was just heating up. Although boiling water was 
“exploding,” some water did not evaporate. When the 
waterdrops came in contact with the hot pan again, the 
Leidenfrost effect meant there was a cushion of steam 
provided for the waterdrops to stay on. The water on the 
pan that was heating up took longer to evaporate fully; 
this is because it took longer for the pan to heat up and 
then to bring the water to a boiling temperature.

6324
Project Purity 
Vince Dao D’Aloisio and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was designed to get an estimate of what 
kind of drinking water locals prefer the most, with 
labels removed to eliminate any potential brand biases. 
I gathered four types of drinking water, which were 
tap water from my refrigerator, water from my school’s 
water fountain, Kirkland Signature brand bottled water, 
and Arrowhead® brand bottled water. I then poured 
these into unmarked glasses. I gathered 25 local par-
ticipants, asked them which brand was their favorite, 
and then had them sip from each glass and say which 
one was their favorite. In polling the 25 participants, 13 
said they preferred Kirkland, 10 preferred Arrowhead, 
two preferred tap water and none preferred school water. 
This showed that out of the four options, Kirkland was 
the most favored, with Arrowhead a close second. I also 
found a strong correlation between what people said they 
preferred beforehand and what they actually ended up 
preferring, which shows that there is very little brand 
bias in the choice of drinking water.
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6325
Evaporation of Liquids 
Bryan Merida and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My experiment was about how fast water, vinegar and 
extra virgin olive oil evaporate. I put each liquid in three 
1-gram cups and measured how much mass each cup lost 
every hour I waited. I gave each cup the same amount 
of volume so that the surface area was the same. This 
resulted in each cup having different masses. Since this 
experiment was on the amount of mass lost, it was OK 
to have the different starting points of mass. The results 
showed that the vinegar lost the most grams (6 grams), 
then water (6 grams), and finally the extra virgin olive 
oil (1 gram). I found out that the evaporation rates of 
each liquid are different.

6326
What Happens When You Put an Egg in  
Vinegar For 24 Hours?  
Saathvik Bandlamudi and G. Zem (teacher)   
Ernest Lawrence Gifted/Highly Gifted Magnet    
10100 Variel Ave., Chatsworth, CA 91311

My project explained the process of osmosis. I took a raw 
egg and put it in a jar of vinegar. I took another raw egg 
and put it in another jar filled with water. I examined 
both eggs every 6 hours and left each egg in for 24 hours. 
After that I took them out and examined them. I found 
out that the egg in vinegar looked and felt much dif-
ferent. The egg in water was just a little bit soggy. The 
process of osmosis is the movement of a liquid passing 
through a semipermeable membrane from a less concen-
trated solution to a more concentrated one. This equal-
izes the concentration on both sides of the membrane. I 
found out that the vinegar seeped through the shell of 
the egg and changed the color of the egg. It also changed 
the feeling of the egg. The shell was still on the egg but 
it didn’t look like it. It looked clear. I found out the pro-
cess of osmosis by putting the egg in vinegar.

6327
Sound Travel
Joel Ewaldo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My project was about sound travel. I wanted to find out 
how fast sound goes through different objects using 
different methods. The first method I used was a timer. 
When I knocked on the objects I started the timer, and 
when I heard the sound I stopped the timer. This wasn’t 
very effective because I could not stop the timer fast 
enough when I heard the sound. Next I created my own 

program from a program maker called “Scratch.” This 
method didn’t really work out too well for me because I 
couldn’t make the timer record in milliseconds and the 
sound didn’t pick up on my computer. The last method 
I tried was an app I downloaded called the “Speed of 
Sound.” This method worked the best because it did 
what I wanted it to do; it tracked the time for each 
sound. I finally found the results I was looking for. The 
results I got were spectacular, and to top it all off I also 
discovered a formula to find the speed of sound without 
using a program on the computer. The fastest way to use 
the formula to check if my app is correct is to use my 
scientific calculator to find the exact time for the sound 
to travel from the object. In conclusion, the best way to 
find the speed of sound is to just use a program made by 
a person.    

6328
Will Color Affect It? 
Tanyer Lameh and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In this experiment, my goal was to find out whether 
the color of a plant’s light source affects its growth. I 
took four basic plants and provided them all with light 
sources of a different color. The colors I used were red, 
blue, green and yellow because I was curious to see how 
well and how differently the plants would grow with 
each different-colored light as opposed to the natural 
sunlight they usually receive in household situations. I 
know that light is a large factor in the growth of plants, 
and I was curious to know what would happen if I 
changed the properties or just one specific property of 
the light being absorbed. I grew the plants over a period 
of a few weeks and waited for results. After doing this 
experiment I found out multiple things about the plants’ 
growth. The plant that grew with the blue light source 
had the most noticeable difference because that allowed 
chlorophyll to form easily, which helped the plant absorb 
even more light rays. On the other hand, the plant using 
the red light didn’t grow very well compared to the plant 
using the blue light due to the fact that the red isn’t 
easily absorbed. The plants using green and yellow light 
were fairly similar as far as growth. Yellow light is not 
absorbed but is reflected off of the plant. This does not 
help the plant photosynthesize like it should. Like the 
yellow light, the green light does the same but more of it 
is absorbed. This is why most plants’ natural colors are 
green.
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6329
How Do Cloud Cover and Sun Angle Affect the  
Amount of Energy Produced By a Solar Panel?  
Shiraz Lal and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project showed how different materials 
placed on top of a solar panel change the intensity of 
the light and how much power is generated by that solar 
panel. This can help show how and where to use solar 
panels so that they can be the most effective. To simu-
late clouds, I used items like tissues, dryer sheets, paper 
towels, a piece of printer paper and a few other materi-
als that would let different amounts of light through. I 
put the solar panel in a dark room and then shined the 
light on the solar panel as a control. I took three record-
ings for all of the tests and got the average so I had 
better results. One by one I placed the different materi-
als and switched them out to get recordings, and then I 
compared them. My hypothesis was true because I said 
that the denser materials would let in less light. For 
example, with the tissue the solar panel created 8 volts, 
but with the white T-shirt it only generated 5 volts. This 
showed how thicker cloud cover makes it harder for solar 
panels to create power. In conclusion, if you are going to 
use solar panels, make sure you live in an area that has 
a lot of direct sunlight and few clouds.

6330
Intercorrelation of Numerous Meteorological Variables 
Santiago Salazar and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

In my experiment, I used multiple weather measurement 
apparatuses to attempt to find a correlation between 
multiple meteorological variables: air pressure, humid-
ity, dew point, temperature, wind speed and precipi-
tation. Knowing such information could allow you to 
predict certain types of weather by looking at a variety 
of climate conditions. For my experiment, I used an 
electric anemometer, barometer, hygrometer, rain gauge 
and thermometer to gather climate data, connecting to 
a Raspberry Pi microcontroller for easy data storage. I 
also used a computer to examine and compile data for 
observation and interpretation. To gather data, I left the 
weather station (all of the measurement devices com-
bined) to make periodic measurements every day for 6 ½ 
days, plus took occasional images of sky conditions each 
day. I then compiled all of that data together into date-
organized graphs and tables. After that, I interpreted 
the information contained in the images, graphs and 
tables, and noted any correlations I found between data 
variables. I found that dew point and temperature had 
graph shapes opposite of each other; that humidity was 
usually higher when dew point and temperature values 
approached being equal; and that a graph of humidity 

had a similar shape to that of dew point, although slight-
ly set back in time. In addition, certain peaks appeared 
in wind speed and humidity, and to a lesser extent dew 
point, and shapes in a graph of humidity were similar 
to and predated shapes in a graph of air pressure. From 
my findings after performing this experiment, I indeed 
found intercorrelation between multiple meteorological 
variables.

6331
Who Has Better Taste Buds: Girls or Guys? 
Isabella Davidson and G. Zem (teacher)   
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

My science project was about who has better taste buds: 
girls or guys. My hypothesis was that girls have better 
taste buds, but it depends on what kind of food is being 
tested. The procedure I used to complete this project 
contained five steps. The first consisted of placing the 
food (French fries and apples) onto plates (separate 
plates for each type of food), putting salt on one of the 
items, and recording which one had salt and which one 
didn’t on a piece of paper. The second and fourth steps 
included having the taste-testers eat the food and mak-
ing sure they did not see which one had the salt on it. 
Also, I made sure to do both tests separately, which is 
why I put this into two separate procedure steps. The 
third step was simply a repeat of the first step. For the 
fifth step, I recorded what each person thought and let 
them know whether they were right or wrong. I tested 
four people and got different responses from each per-
son. I made two different charts. The first was split into 
two halves and into four because I tested four people. 
The top half showed which food had salt on it and which 
didn’t. The bottom half showed what the taste-testers’ 
answers were when I asked them what they thought. 
The second chart showed whether or not they were cor-
rect. These became my results. My results were that the 
girls got most everything right, so therefore my hypoth-
esis was partly correct. The shocking thing I discovered 
was that the age of a person affects what they taste.  
I didn’t know that as someone gets older their sense of 
taste changes.

6332
Radio Interference 
Ryan Marangattu and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

This project explained how a normal AM/FM radio can 
be used to detect phone signals. This project could help 
decrease the number of car accidents caused by distract-
ed drivers. I used a “car” with a cell phone to simulate 
a car with a distracted driver, and an AM/FM radio to 
capture the interference caused by the phone. To test 
my hypothesis, I moved the car at five different speeds 
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and listened for a disturbance in the radio broadcast. 
I then recorded that data and looked for a pattern. My 
hypothesis was false because the faster the car went, the 
harder it was to detect the interference. At a fast enough 
speed, the interference was not even audible. This was 
the result of the ear not being able to capture short and 
fast audio disturbances.    

6333
Ripples and Water
Nicholas Magtangob and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

For a science fair project, I wanted to try out something 
that seems obscure but actually may have somewhat 
practical uses. I decided to look at water ripples. The 
point of the project was to see what connections there 
are between the ripples formed in water and the objects 
forming the ripples. The idea was that the height of the 
ripples is caused by how much force a dropped object hits 
the water at, while the speed of the ripples is controlled 
by volume. Another thing I believed is that the shape 
of an object is very important in ripples, and because 
of this, I believed it works a lot like aerodynamics. I 
started by getting a large amount of water, and then 
filling a circular tub that was flat and had a lot of space. 
Then I laid a measuring tape across so that the ripples 
could be measured and, when timed, the speed could be 
measured along with the size. After that, all that was 
left to do was to drop multiple objects into the water. The 
objects had multiple ranges of density, mass and volume. 
They ranged from a ball filled with air to large rocks. In 
addition, some interesting objects were mixed in, partic-
ularly objects that had extreme aerodynamic results. A 
skewer and two different plates were dropped in. What I 
found was that for simple objects like the ball and rocks, 
the only major difference was the size of the ripples. For 
the skewer, the ripples were small and somewhat slow. 
But for the plates, whether or not they were heavy or 
light, the ripples seemed to be very fast. This is strange, 
because I realized that the effects of ripples are the op-
posite of aerodynamics. A skewer flies well, but makes 
small ripples. The flat side of a plate does not fly well, 
but makes small splashes and fast ripples. In conclusion, 
it seems that the way an object penetrates the surface of 
water is similar to how it cuts through air.   

6334
How Plants React to Different Types of Water
Kekeli Gbewonyo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave., Chatsworth, CA 91311

Plants need water to survive, but how do they react to 
different types of water? Obviously, purified water will 
give the best results. With purified water, the right 

amounts of nutrients and sunlight can help plants really 
flourish. Microwaved water really can kill a plant. By 
killing the nutrients in the water, the water becomes 
almost useless to the plant. The reason why is that some 
nutrients break down when exposed to heat. This mostly 
affects water-soluble vitamins, because the heat makes 
them sensitive. Microwaving vegetables in water helps 
the nutrients leach out. Microwaves cause the water 
molecules in the food to resonate at a very high level, 
turning them into steam to heat the food. While this can 
rapidly heat food, what most people fail to realize is that 
it also causes a change in the food’s chemical structure. 
The microwave also has some radiation leakage. How-
ever, colored water did give me some varied results. The 
plant with the blue dye succeeded and was very healthy. 
The plant that had red dye experienced some wilting. 
Colored water can stall plants’ health. The color actually 
does matter because some plants have an easier time 
absorbing water. Plants actually do have very different 
reactions to each type of water.

6335
Boys “Smell” Better Than Girls
Bridget Smith, Sophie Smith and D. Gaughen (guest teacher)
Mount Madonna School
491 Summit Rd., Watsonville, CA 95076

Our hypothesis was who has a better sense of smell: 
boys or girls in our fifth-grade class. The Perfume Sci-
ence Experimental Manual in Thames & Kosnos’ Per-
fume Science Kit (2008)™, Page 30, states that women 
have a better sense of smell than men. We wanted to 
see if this is true. The manual also says that the sense 
of smell begins to diminish for both genders around age 
40. This might explain why our guest teacher did not do 
as well as the students in identifying different smells. 
To test our hypothesis, we modified the “Smell Memory 
Game: Can You Win By a Nose?” in the experimental 
manual, Pages 9-10. Fourteen students participated in 
our smell experiment. We helped in experiment prepara-
tion and in supervising our classmates in the protocol. 
We had seven boy-boy teams and seven girl-girl teams. 
The teams competed at two scent levels: “Basic” and 
“Creative.” The Creative scents were a mixture of the 
Basic fragrances. According to the perfume kit, these 
scents were numbered:

Basic Scent Levels:  
1) Lemony, 2) Woody, 3) Flowery and 4) Musky

Creative Scent Levels:  
5) Tropica, 6) Orienta, 7) Mentha and 8) Mella

We played the Basic scent level first with eight scent 
cards per team. That is, there were two sets of the Basic 
scents. The scent cards were made of 2-inch x 2-inch 
construction paper, and the scent number was placed 
on the back of the construction paper. One drop of scent 
was placed on the front. Aluminum foil, 2 ½ inches x 2 ½ 
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inches, backed the scent card to cover the scent number. 
The edges of excess foil were folded over the construc-
tion paper. Each team had a stopwatch. One student 
(either a boy or a girl) timed how long it took the other 
team member to match an identical scent. All eight of 
the cards were shuffled before the game began. The 
designated player for each team took two cards from the 
pile of eight. The player sniffed each card to see if he or 
she thought there was a match. If there was, the player 
set the cards aside and drew another pair of cards to 
see if the smells of the new cards matched. The player 
repeated the matching process until all of the scent 
pairs were thought to be correctly paired up. The player 
told the timer to stop timing when he or she thought all 
of the pairs had been matched. The teams then removed 
the foil to see how correct they were. The teams re-
corded each scent as a hit or miss and the time it took 
to achieve this result. The players now switched roles to 
become the recorder and vice versa. The aluminum foil 
was refolded over the back of each scent card. The eight 
cards were reshuffled and the process was repeated for 
the new player. Once the Basic scent level was complet-
ed, the teams were given the Creative-level scent cards. 
The process was repeated like it was previously with the 
Basic scents. We separated scent-level activity to see if 
the teams improved in their scent-matching ability. We 
tallied the frequencies of the matches for each scent level 
and computed the average matching times.

Some students forgot to fill out their data sheets. This 
is why the number of participants varied from Basic to 
Creative. It appears that our hypothesis was confirmed. 
Boys do smell (sense smells) better than girls. The boys 
matched every scent (Basic and Creative). It took longer 
for the boys than the girls to match the Basic scents, 
but the girls were less accurate. On average, the girls’ 
accuracy was 25% compared to the boys’ accuracy. The 
girls substantially improved in accuracy for the Cre-
ative scents, but they took slightly longer with matching 
times. It appeared that the boys and girls improved their 
sniff-matching techniques for the more complex smells. 
We might have obtained better results if we had more 
students and closer supervision of the protocol.

6336
“Lettuce See” What Food Has the Most Bacteria 
Georgia Besnilian and M. Michail (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306 

The purpose of this experiment was to see which of the 
following foods has the most bacteria. The foods selected 
were organic ground beef, ground beef, chicken, con-
ventional lettuce, organic lettuce and hydroponic let-
tuce. According to the Centers for Disease Control and 
Prevention (CDC), about 48 million Americans get sick 
from foodborne illnesses per year, 128,000 are hospital-
ized and 3,000 die. Foodborne illnesses are preventable 
by making sure you wash the food, and clean and cook it 
at the right temperatures. Each food in the experiment 
was weighed, and stomached food was added to TSA and 
EMB plates to obtain both total bacterial colony counts 
and negative bacterial counts. Next, a serial dilution 
was conducted using five tubes, each added to EMB and 
TSA plates, and was spread evenly with sterile inocula-
tion loop. All plates were placed in the incubator at 37°C 
for two days. On the third day, all plate colonies were 
counted. The organic ground beef had a total bacterial 
count of 53,000 and a count of 29,000 gram-negative 
bacteria; the ground beef had a total bacterial count of 
1,000,000 and a count of 160,000 gram-negative bac-
teria; the ground chicken had a total bacterial count 
of 520,000 and a count of 36,000 gram-negative bac-
teria; the organic lettuce had a total bacterial count of 
77,000 and a count of 460,000 gram-negative bacteria; 
the conventional lettuce had a total bacterial count of 
460,000 and a count of 8,000 gram-negative bacteria; 
and the hydroponic lettuce had a total bacterial count 
of 30,000,000 and a count of 10,000,000 gram-negative 
bacteria. The study showed that hydroponic lettuce 
had the most overall bacteria, followed by ground beef 
and then ground chicken. Although the hypothesis was 
that chicken would have the most bacteria, the results 
showed that out of the six food items, hydroponic let-
tuce had the highest total bacterial count. The study 
also found E. coli bacteria in the ground beef. Although 
hydroponic lettuce is not grown in the soil (it is grown in 
containers), you must wash your lettuce to make sure it 
is safe to eat. You also must cook beef and chicken to ap-
propriate temperatures to ensure they are safe to eat.

6337
Can Certain Smells Enhance Your Memory?
Jeffrey Chan, William Chavez and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Can certain smells enhance your memory? We think 
that certain pleasant smells help people’s short-term 
memories. If a person smells a pleasant fragrance 
while studying, then he/she will have a better short-
term memory. To do this experiment we gathered 15-30 
playing cards, a lemon scent and a rag. We then tested 



California State University, Northridge56

ABSTRACTS

each person twice. During the first test, people smelled 
the lemon scent while being shown playing cards one at 
a time. Then they were asked to repeat the cards that 
they remembered. During the second test, people were 
shown the playing cards one at a time without the lemon 
scent. They were again asked to repeat the cards that 
they remembered. The results were that the people who 
were tested tended to memorize more when they could 
smell the lemon scent. The results did support our hy-
pothesis. We would improve this experiment by testing 
more people and by trying to provide a better controlled 
experiment.  

6338
Does Water Temperature Affect How a Crystal Grows? 
Jennifer Contreras, Evelyn Devora and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Does water temperature affect how a crystal grows? 
We think that using hotter water will allow the forma-
tion of a larger crystal than using colder water. This is 
because hotter water will allow more solute (sugar) to 
be dissolved in the solvent (water). For this experiment, 
we needed three different water temperatures: hot, 
room temperature (control) and cold. We mixed the same 
amount of sugar and food coloring into each water tem-
perature. Then we tied a string to a pencil so that the 
string could hang in the center of the crystal solution. 
After several days, we checked on the crystals to see the 
results. The results were that the hot water created a 
crystal that went halfway up the string, the room-tem-
perature water created a crystal that went a fourth of 
the way up the string, and the cold water created a small 
crystal at the very bottom of the string. The results did 
support our hypothesis. To improve our experiment, we 
would perform the tests several more times and add 
more sugar to the solution. 

6339
Does Soda Affect the Quality of Grip Tape  
More Than Water? 
Alexis Eredia, Alyanna Manalo and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Does soda affect the quality of grip tape more than 
water? We cared about this experiment because soda 
and water are the two most common drinks that my 
friends and I drink while skateboarding. We often spill 
our drinks while doing tricks on our skateboards. The 
quality of the grip tape can affect if we land a trick or 
not. We thought that the soda would cause the grip tape 
to be damaged more than the water. To do this experi-
ment, we gathered our supplies: a can of soda, a bottle 
of water, two trays and two pieces of grip tape. We filled 
one tray to the top with soda and the other tray to the 

top with water. Then we put the two pieces of grip tape 
into the trays and soaked each one for 5 minutes. We re-
peated this test 10 times. The results were that the grip 
tape submerged in soda had more damage (staining and 
wearing down of the tape) than the grip tape submerged 
in water. These results supported our hypothesis. Next 
time we would experiment with different brands of  
grip tape. 

6340
Can Drinking a Sports Drink Affect Your  
Basketball Shooting Ability? 
Miguel Escobedo, Jeffrey Gutierrez and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Can drinking a sports drink affect your basketball 
shooting ability? We thought that if you drink a sports 
drink, you will make more free throws than if you only 
drink water. This experiment could be important be-
cause it may help athletes make better decisions about 
what to drink during a game. Our procedure was for 
the basketball shooter to take 100 shots after drinking 
Gatorade® and to take 100 shots after drinking water. 
Our results were that the basketball shooter made more 
shots with Gatorade than with water. These results 
supported our hypothesis. We would like to investigate 
further next time with more test subjects and with dif-
ferent types of sports drinks.

6341
How Do Fears Change With Age? 
Cameron Hirayama, Francis Rios-Lizama and S. Tanaka 
(teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

How do fears change with age? We believed that fears 
become less childish as people grow up. Our procedure 
involved doing a survey of 10 students and 10 teachers. 
We asked each of our participants what their fears were 
as a young child and their fears now. Our survey re-
sponses showed that, as kids, people were mostly scared 
of things like snakes, spiders and the dark. Two people 
feared snakes, two feared spiders and three feared the 
dark. Three students said they feared nothing as teenag-
ers. Five teachers said they feared family matters as an 
adult. Most people had different fears as kids than when 
they grew up. This was because as kids, people feared 
simple things like snakes, while as they grew up they 
lost these fears and started fearing less childish things. 
These results supported our hypothesis. We would 
improve the experiment by asking people when they lost 
their childish fears.  
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6342
Who Can Jump the Highest? 
Francisco Leal and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Who can jump the highest, teenage boys or teenage 
girls? This experiment grabbed my attention because of 
my interest in athletics. My hypothesis was that teen-
age girls can jump higher than teenage boys because the 
girls in my class are taller than the boys in my class. To 
test this experiment, I taped a 10-foot measuring tape 
on the wall. Then I asked my classmates to jump as high 
as they could. I recorded how high they could touch on 
the tape. The highest that someone touched was 9 feet 1 
inch. This was done by a 5-foot 7-inch male. My results 
completely contradicted my hypothesis. I would improve 
this experimenting by redoing it and testing more sub-
jects.  

6343
Is “Monkey See, Monkey Do” Real? 
Sienna Mareko, Celeste Mercado and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Is “monkey see, monkey do” real? We decided to test 
this out by smiling at people and seeing if they would 
smile back at us. Our hypothesis was that most people 
would smile back at us. To test this hypothesis we went 
around our school with one of us smiling at people, and 
the other person keeping track of the reactions. Out of 
the 50 people smiled at, 40 of the people smiled back at 
us. Ten people did not smile back. We thought that some 
people did not smile back because they did not know us 
or because they were not in a good mood. These results 
agreed with our hypothesis. To improve our experiment, 
we might try to test “monkey see, monkey do” in a differ-
ent situation or test our experiment on more people.  

6344
Does Age Negatively Affect Memory? 
Malika Bano and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Caring about memory is important because memory is 
a significant aspect in our everyday lives, whether it’s 
for an appointment or a fun outing. However, as you 
age, your memory changes. My experiment was, “Does 
age negatively affect memory?” I hypothesized that my 
youngest age group (ages 10-19) would score the best 
on a memory test. My procedure was as follows: I went 
to the test site (www.psychologistworld.com) and 
explained to my test subjects their task, which was to 
memorize 12 words in 1 minute. Then I clicked “next” 
on the website and took another minute to let my test 
subjects type in all of the words they had memorized. 

Finally, I checked the results, which were 71.5% correct 
answers for ages 10-19; 57.3% for ages 20-39; 55.6% for 
ages 40-59; and 26% for ages 60-79. I concluded that age 
does negatively affect memory because my results sup-
ported my hypothesis, which was that youngsters would 
score better. The scientific information my experiment 
provided is that even though youngsters outscored el-
ders, some adults still scored well because of their sharp 
and perceptive minds. This information can be used to 
improve our lives because it makes people realize that if 
they stay perceptive, they will experience fewer physical 
and mental issues later in life.

6345
Does a Non-Name-Brand Detergent Work Better Than a 
Name-Brand Detergent? 
Ailyn Villatoro, Christopher Miranda and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

What is the best way to get rid of stains? Does a non-
name-brand detergent work better than a name-brand 
detergent? We thought that a name-brand detergent, 
Tide®, would work better than Zote Pink Laundry Soap 
because it costs more money. To do this experiment, we 
cut a shirt in two and stained both sides with coffee. 
Then we took the same amount of each detergent and 
scrubbed the two parts of the shirt by hand. Our results 
were that both brands of soap, Tide and Zote Pink Laun-
dry Soap, worked the same. Both soaps got the coffee 
stains out of the shirt. Our hypothesis was wrong. We 
will not be wasting our money anymore and will use the 
non-name-brand soap.    

6346
Does Playing First-Person Shooter Video Games Affect 
Your Reaction Time?
Jonathan Arellano, Nicholas Lopez and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Does playing first-person shooter video games affect 
your reaction time? We cared about this project because 
there is a lot of negative press about violent video games. 
We wanted to know if there is anything good that can 
come from playing a first-person shooter video game. We 
think that playing these types of video games will help 
a person’s reaction time. Our procedure was to first find 
a reaction time test on www.humanbenchmark.com. 
Then we gathered five people who are non-video game play-
ers and five people who are first-person shooter video game 
players to take the online test. After having the subjects 
take the test multiple times, we then averaged the scores 
for each group of people. The gamers scored an average of 
395.2 milliseconds, while the non-gamers scored an aver-
age of 419.2 milliseconds. The gamers had a faster reaction 
time than the non-gamers. This proved our hypothesis.  

http://www.psychologistworld.com
http://www.humanbenchmark.com
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6347
Which Soda With Mentos® in It Will Blow Up a  
Balloon the Most? 
Jake Medina, Adrian Barbosa and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Our experiment examined which soda with Men-
tos added to it would blow up a balloon the most. We 
thought that PepsiTM would blow up the balloon the most 
because it has the most chemicals in it. We took five 
sodas and put balloons with a Mentos inside each one on 
top of each soda bottle. Then we pushed the Mentos into 
the sodas and watched the balloons blow up. Our results 
were that out of the five sodas that we tested, 7UP® 
inflated the balloon the most. This contradicted our 
hypothesis. We would improve our experiment by buying 
more than five sodas so that we could do many trials of 
the test. We also would take better observations in our 
data table.  

6348
Is Dyslexia More Common in Males or Females? 
Xitlaly Santiago and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Is dyslexia more common in male or females? I decided 
to do this project because dyslexia is a condition that 
affects a lot of people. This information could be valuable 
because it could give us new insight on how the brains of 
different genders work. I thought that dyslexia is more 
common in males than in females. The steps I took to 
perform my experiment were first to find a survey of 
learning problems that I could give to my subjects. Then 
I found a sampling of males and females to take my 
survey. Afterward, I had them each take the survey and 
check off learning problems they felt they had. Of those 
surveyed, the males tended to have a lower score on the 
test than the females. This contradicted my hypothesis. 
In the future, I would like to learn more about dyslexia 
and have a more precise test to administer.   

6349
Which Surface Is the Best for Basketballs? 
Abram Martinez, Jaime Obrego and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Which surface is the best for basketballs? In our ex-
periment, we decided to see which surface created the 
highest bounce for our basketball. We chose to do this 
experiment because we learned in science class about 
kinetic energy (moving energy) and potential energy 
(stored energy). Our hypothesis was that our basketball 
would bounce higher on harder surfaces like wood, tile 
and blacktop. We dropped a Spalding® basketball from 
5 feet from the ground onto grass, wood, tile, blacktop 

and carpet. We then measured how high the basketball 
bounced back. We saw in the experiment that the harder 
surfaces were the best for bouncing a basketball. This is 
because the harder the impact, the higher the jump or 
bounce of the ball. We saw that there was more kinetic 
energy in the basketball after it hit these harder sur-
faces even though we kept the potential energy the same 
in each situation. Softer surfaces like grass and carpet 
created a softer impact and a shorter bounce. On the 
blacktop the basketball bounced back 45 inches, while 
on the grass the basketball bounced back 21 inches. Our 
predictions were correct. Basketballs perform better on 
harder surfaces than on softer surfaces. We will contin-
ue to play basketball on wood or blacktop floors.  

6350
Metal Versus Silicone: Which Makes the Best Cookie?
Leslie Caballero, Maria Carino and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Which cookie pan makes the best cookie, metal or sili-
cone? In our science experiment, we determined whether 
a steel pan or a silicone pan makes the best cookie. We 
thought that a silicone pan would make the best cookie 
because it uses newer technology in the pan. To conduct 
our experiment, we first made two batches of the same 
cookie. We decided to use a cookie mix so that all of the 
ingredients were the same. After we made the cookie 
dough, we placed the same number of cookie dough balls 
on each pan. We then put both pans in the oven and took 
them both out at the same time. Afterward, we had our 
taste-testers eat the cookies (without knowing which 
cookies came from which pan). Per our taste-testers, 
the metal pans made the best-tasting cookies. They said 
that the cookies from the metal pan were chewy on the 
inside and crispy on the outside. The cookies from the 
silicone pan were chewy on the inside, but burned on 
the bottom. Our results contradicted our hypothesis. We 
would like to repeat this experiment to see if we get the 
same results again.        

6351
Gatorade Versus Water 
Jeffrey Gutierrez, Miguel Escobedo and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Which drink is better for athletes: Gatorade® or water? 
The purpose of doing our experiment was to see if a 
sports drink (Gatorade) can affect your basketball shoot-
ing ability. This is important to us because we are bas-
ketball fans and would like to improve our abilities. We 
thought that Gatorade would help us make more shots 
from the free throw line than water would. We believed 
this because as we play basketball, we sweat and lose 
electrolytes. Gatorade is supposed to help replenish our 
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electrolytes. Our procedure for this experiment was to 
shoot 100 shots from the free throw line when we drank 
water and 100 shots from the free throw line when we 
drank Gatorade. Our results were that the basketball 
shooter made more shots with Gatorade than with water. 
The results did match our hypothesis. To improve our 
experiment, we would test it on other basketball players.   

6352
What Is the Most Effective Sunscreen?
Arianna De Luna, Alyssa Souders and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

In this experiment, we tried to figure out the most ef-
fective sunscreen SPF number. We predicted that SPF 
70 would be the most effective sunscreen because it was 
the highest number we tested. We tested our hypoth-
esis by first putting ultraviolet (UV) beads (beads that 
change color in the presence of UV light) in Ziploc® bags. 
Then we added an even layer of sunscreen on each bag. 
Afterward, we identified the darkness of each bead. The 
darker the bead, the more UV radiation the bead re-
ceived. The controlled variables in our experiment were 
the amount of sunscreen on each Ziploc bag and the 
amount of time that each bag was outside. The indepen-
dent variable in our experiment was the different types 
of SPF sunscreens we used. The dependent variable 
was the darkness of the color of the UV bead detector. 
During the experiment, we observed that the higher the 
SPF, the more effective the sunscreen was. Our data 
indicated that SPF 70 and higher levels were the most 
effective sunscreens. Our hypothesis was valid. This in-
formation can help people protect themselves from skin 
damage from the sun.

6353
The Effect of Saltwater on the Rate of Corrosion in Iron 
Adrian Chajon and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to test the rate of corro-
sion in iron with saltwater and with tap water. I put a 
piece of iron in a cup of saltwater and another piece of 
equal size in a cup of tap water and recorded my obser-
vations over a five-day period. My hypothesis was that 
the saltwater would corrode the metal faster. My  
hypothesis was correct, but only by 5%. My conclusion 
was that the saltwater corroded the iron faster, but only 
by a minimal amount.

 

6354
Do Different Types of Wood Burn at the Same Rate? 
Aiden Kim 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 differ-
ent types of wood burn at the same rate. I tested three 
different types of wood: cedar, oak and redwood. My 
hypothesis was that the cedar would take the longest to 
burn because it is strong and used for construction pur-
poses. My hypothesis was wrong. It turned out that the 
redwood burned the longest. Cedar took 8:42.61 minutes 
to burn, oak took 8:22.08 minutes to burn and redwood 
took 10:35.67 minutes to burn. 

6355
Which Minerals React With Vinegar?
Alejandro Torres 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 
minerals react (fizz) with vinegar and what causes that 
reaction to take place. In my research, I found that 
vinegar reacts with any mineral that contains calcium 
carbonate. The minerals I tested were fluorite, calcite, 
talc, microcline and pyrite. Only two of the five miner-
als reacted with the vinegar: fluorite and microcline. In 
conclusion, only calcite and microcline contain calcium 
carbonate.

6356
What Solution Removes Sharpie® the Best? 
Amara Scott and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to find out which solu-
tion removes Sharpie marks the best from plastic, skin 
and cloth. I made Sharpie marks on those surfaces and 
used lemon juice, rubbing alcohol, hair spray and nail 
polish remover to see which would work the best. My 
hypothesis was that rubbing alcohol would work the 
best because according to my research, it is used for ink 
removal. My results did not agree with my hypothesis.  
It was hair spray that worked the best.
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6357
Which Household Item Is the Best For  
Disinfecting a Toothbrush? 
Amber Quizon, Kristin McCormack and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of our experiment was to figure out which 
household item disinfects a toothbrush with bacteria the 
best. We tested boiling water, saltwater and LISTER-
INE®. After we brushed our teeth, we left the tooth-
brushes in the different solutions for about 45 minutes 
and saw that there was a skin that grew on top of the 
liquids. We did two trials, and the first one took more 
bacteria and dirt off. In the first trial, the boiling water 
took off around 35% of the bacteria, the saltwater took 
off around 20% and the LISTERINE took off around 
60%. Our hypothesis was that the boiling water would 
take off the most bacteria and disinfect the toothbrushes 
the best. In conclusion, LISTERINE worked the best to 
take off the most bacteria and disinfect the toothbrush-
es. If we were to do this experiment again, we would 
grow the bacteria from the toothbrushes before cleaning 
them and afterward to compare in order to have more 
accurate results. The way we did this experiment, it did 
not prove which method is the best.

6358
Do Crystals Grow Better on Some Surfaces Than Others? 
Andrea Franco and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

In my project, I tested which surfaces crystals grow best 
on. I used a string, a rock and a washer as my surfaces. 
My hypothesis was that the crystals would grow best 
on the washer because it is metal and crystals grow on 
metal in their natural environment. I first boiled water 
and mixed in alum powder to create a solution, and then 
placed the different surfaces in cups with the solution. 
By the fourth day, the crystals had grown 5 centimeters 
on the string, 6 on the rock and 2 on the washer. My 
hypothesis was wrong, because the crystals grew more 
on the rock.

6359
Battery Built Out of Household Materials
Andres Munoz and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this experiment was to find out if I could 
build a battery out of household materials to power a 
light. My hypothesis was that I could build a battery 
efficient enough to power a light. It would be made out 
of pennies and vinegar because pennies are made of 
copper, which conducts electricity, and vinegar is an 
acid that helps transport ions. First, I drew 10 circles 

in the shape of a penny on a piece of cardboard and cut 
them out. Then I soaked the cardboard pieces in vinegar. 
Then I made layers of penny, cardboard cutout and then 
a piece of tinfoil. I repeated this process nine times. 
Next I attached an electric wire to the end of the penny 
tower with a piece of tape that connected to a light bulb, 
and another wire connected the light bulb to the other 
end of the penny battery. This way I made a circuit. My 
results were that my battery was able to power a small 
light-emitting diode (LED) light for about 5 minutes. 
To repower it, I needed to add more vinegar. My conclu-
sion was that I was able to build a battery out of simple 
household materials that could power a light.

6360
Efficiency of a Solar Air Heater 
Andrew Hanna 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 the 
efficiency of a homemade solar air heater would be. If it 
worked, it would be useful in the winter if you don’t have 
a heater at home. I made the heater out of cardboard 
and placed it in my window. The air from the room went 
into three bottom vent holes and heated up on the black 
painted surface as it rose. Then the warm air went back 
into the room from the three top vent holes and the cycle 
repeated. After testing each of the vent holes for 2 min-
utes in a period of 3 hours, I concluded that the heater 
raised the temperature in the room by about 3°F to 4°F. 
My conclusion was that this type of heater is not as ef-
ficient as I hoped.

6361
Which Color Path Do Mice Prefer: Light or Dark?
Angel Garay, Alex Corona 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 mice 
prefer a dark path more than a light path. We tested 
three mice. A white mouse, a golden brown mouse, and 
a black and white mouse took three trials each. We 
tested the mice by placing them in a box with a dark 
and a light path. Based on our results, seven out of nine 
times the mice chose the dark path, and two out of nine 
times they chose the light path. In conclusion, 78% of the 
time the mice chose the dark path, and 22% of the time 
the mice chose the light path. Our hypothesis was that 
the mice would choose the dark path 100% of the time 
because mice are nocturnal, but we were off. 
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6362
Guinea Pigs Versus Mazes
Ann Stolarov and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out how long 
it would take for a male and a female guinea pig to 
learn to go through a maze. My hypothesis was that it 
would take both guinea pigs around the same amount of 
time (about one to two months) to learn to go through a 
maze. I first created a maze out of cardboard and tape. 
Then I bonded with the guinea pigs to gain their trust. I 
placed pieces of food around the maze to create a path-
way toward the exit so they could get an idea of what 
the maze was like. After that I let them rest and waited 
a few days before putting them back in so they could 
relax a bit and they would be hungrier and actually go 
for the food. The female guinea pig did take longer to go 
around the maze than the male guinea pig each time but 
not by much, which was expected since according to my 
research female guinea pigs are less active than male 
ones. On the first day, it took her 2 hours and 30 min-
utes to complete the maze. By the seventh test, it took 
her 1 hour and 20 minutes to complete the maze. The 
male guinea pig was a little faster. On the first day, he 
made it to the end after 2 hours and 12 minutes. By the 
seventh day, he made it in 1 hour and 17 minutes. My 
hypothesis was wrong. After seven days the guinea pigs 
could make it through the maze in about half the time 
as on their first try. 

6363
Does Hand Sanitizer Actually Kill Most Bacteria? 
Araz Arabian 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 hand 
sanitizer actually kills most bacteria. To start my ex-
periment, I first filled my Petri dishes with agar solution 
and let it set overnight until it was in a gelatin form. 
Next I touched several items that potentially could have 
bacteria. Then I gently pressed my left index finger 
on a Petri dish with agar. After that I sanitized my 
hands, using a generous amount of a sanitizer with 60% 
alcohol. Then I gently pressed the same finger on an-
other Petri dish. Finally, I took a picture every day. My 
hypothesis was that the hand sanitizer would kill most 
bacteria. My results showed that the amount of bacteria 
growing on both Petri dishes was about the same. In 
conclusion, a hand sanitizer does not do a very good job 
of killing bacteria. 

6364
Which Flame-Retardant Material Burns the Fastest?  
Arek Bakarian 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 
flame-retardant material works the best. The fabrics I 
used were cotton, polyester, and 50% cotton/50% polyes-
ter. My hypothesis was that the cotton would burn the 
slowest. I did five trials to get an average burning rate 
for the fabrics. The average time for the polyester was 
approximately 19.95 seconds, for the cotton approximate-
ly 41.55 seconds, and for the 50% cotton/50% polyester 
fabric approximately 45.29 seconds. Overall, the cotton 
fabric and 50% cotton/50% polyester fabric were very 
close, but the fabric with half cotton and half polyester 
burned more slowly than the cotton fabric. In conclusion, 
my hypothesis was wrong and the 50% cotton/50% poly-
ester fabric was the most flame-retardant material.

6365
Which Tea Stains Teeth the Most?
Rebecca Funes 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 
tea stains teeth the most. I tested 20 different teas and 
used eggshells for teeth since they both contain calcium. 
My hypothesis was that black tea would stain the most. 
I made the teas and placed the eggshells in cups with 
each tea. I left the eggshells to soak in the teas for 24 
hours because according to my research, if teeth are left 
unbrushed for 24 hours after drinking tea, they will get 
stained. The tea that stained the most was hibiscus, 
and then Ceylon, lemongrass, mixed fruit, and then 
rooibos and black next, which stained about the same. 
Then pomegranate, mint and peppermint were about the 
same. Next came green tea and damiana, pineapple, cin-
namon apple and dandelion at about the same, followed 
by aloe and orange pekoe. Finally, the one that stained 
the least was chamomile.

6366
What Is the Best Insulator For a Drink?
Ethan Bolita 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 
material will keep a drink cold for the longest amount 
of time. I used a glass bottle, an aluminum can and 
a plastic bottle. In this experiment, I researched how 
heat is transferred. Heat is transferred in two different 
ways: through conduction and through convection. In 
conduction, two substances with different temperatures 
encounter one another, and the thermal energy of the 
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warmer substance increases the molecular motion of the 
colder substance. In convection, molecules produce ther-
mal energy by vibrating against each other. I hypothe-
sized that the aluminum can would keep a drink cold for 
the longest amount of time. To find out which insulator 
worked the best, I poured liquid in the three different 
containers at a starting temperature of 62°F and placed 
all of the containers in the freezer for 30 minutes. Then 
I took the containers out of the freezer and recorded 
the new temperatures. Out of the freezer, the liquid in 
the aluminum can was at 42°F, the liquid in the plastic 
bottle was at 46°F, and the liquid in the glass bottle was 
at 38°F. I kept recording the temperatures of the water 
every 5 minutes for the next 30 minutes. When it came 
to the final temperature check, I concluded that the 
glass bottle kept the liquid in it the coolest the longest. 
My hypothesis did not agree with the results because the 
aluminum can was not the best insulator.

6367
Is a Solar-Powered Radio More Efficient  
Than a Battery-Powered Radio? 
Briana Alonzo, Raevyn Lachman 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 a 
solar-powered radio or a battery-operated radio is more 
efficient. We used two radios, a solar panel, soldering  
iron, silicon and a multimeter. Our hypothesis was 
that a solar-powered radio would be more efficient 
than a battery-powered radio because according to our 
research, it is a better source of energy and it doesn’t 
cause any pollution. To build a solar radio, we opened a 
regular radio and used the multimeter to find positive 
and negative connections. We soldered the red wire to 
the positive connection, the black wire to the neutral 
connection, and lastly soldered the silicon to the positive 
terminal on the solar panel. After connecting every-
thing, we reassembled the radio. Then we compared the 
two radios by doing trials on how long they took to turn 
on after the solar-powered radio charged for about 4 
hours in the sun. We found out that it took less time for 
the battery-powered radio to turn on. It took the battery-
powered radio 2.38 seconds and the solar-powered radio 
3.21 seconds. The average difference between these  
two is 0.83 seconds. We could conclude that our  
hypothesis was incorrect and that a battery-powered 
radio is more efficient than a solar-powered radio by  
a slight difference.

6368
How Does Spin Affect the Trajectory of a  
Kicked Soccer Ball? 
Carlos Zea, Edgar Hernandez and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this experiment was to see from what 
part of the penalty box it would be best to shoot a soccer 
ball and at what angle or spin. My partner and I chose 
three spots to shoot from — angles of 45, 65 and 90 de-
grees — and the length we shot from was 37.49 meters. 
Each time we shot the ball to curve toward the net, and 
we did 51 trials to calculate the average. Our results 
showed that the 90-degree angle gave us the fastest time 
and best spin. The ball traveled from the spot it was 
kicked from and between the goal posts at 2.63 m/s. (We 
had a goal of 100% accuracy for all of the positions from 
which we shot). Second was the 45-degree angle at 1.90 
m/s. The 65-degree angle was the slowest at 1.21 m/s. In 
conclusion, angle or spin does affect how the ball travels, 
which made our hypothesis correct.

6369
How Long Does It Take to Memorize Something? 
Aquino Caesar, Jason Prine and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

Our project was about the time it takes for the average 
person to memorize something. The purpose of our proj-
ect was to get a better understanding of human memory. 
We tested this by going to 50 random individuals and 
giving them a passage of about 20 words long. Then we   
timed them to see how long it took them to memorize 
and recite the passage. We didn’t stop the timer until 
they recited the passage correctly and in order. Our hy-
pothesis was that it would take 10 to 12 minutes for the 
average person to memorize the passage. Our hypothesis 
was proven incorrect because the average time was 2 
minutes and 26 seconds. The longest time was 4 minutes 
and 36 seconds and the shortest time was 1 minute and 
9 seconds. 

6370
How Does Soapy Water Affect Different Plants? 
Chelsea Corry and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to see how a soapy 
water solution affects the growth of different types of 
plants. My hypothesis was that the ivy plant would 
die sooner than the others because soapy water strips 
leaves of their wax, and since the ivy plant has the 
least amount of wax on its leaves compared to the other 
plants, the soapy water would affect it more. The dif-
ferent types of plants I used for the experiment were a 
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Chinese evergreen, an ivy plant, an arrowhead plant and 
a tropical plant. I used ¼ of a cup of water with differ-
ent concentrations of liquid soap in each. I sprayed equal 
amounts of the solutions on each plant twice a week and 
recorded my observations. The results were that the 
tropical plant stayed alive four days longer than all of 
the other plants. The ivy came in second, the evergreen 
third and the arrowhead plant last. In conclusion, my 
hypothesis was incorrect because the arrowhead plant 
died the fastest.

6371
Which Bread Molds the Fastest? 
Christian Garcia 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 
kind of bread — wheat, white or sourdough — grows 
mold the fastest. I thought that the wheat bread would 
mold the fastest because it has fewer preservatives than 
the others. I placed three slices of each type of bread on 
plates and sprayed each with a tablespoon of water.  
The reason I sprayed with water is because, according 
to my research, mold grows in moist environments. 
I observed the breads on a daily basis and recorded any 
changes. For the first two days, there was no evidence of 
mold growth. On the third day, there was some mold on 
the wheat bread. The following day, the white and sour-
dough breads both had mold. My hypothesis was correct: 
The wheat bread molded faster than the other two types 
of bread.

6372
Homemade Metal Polish
Christian Yeh 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 effec-
tiveness of homemade polish for metal. The two solutions 
I compared were lemon juice with salt, and vinegar with 
salt. My hypothesis was that the lemon juice with salt 
would be a better homemade metal polish than vinegar 
with salt. The reason behind my hypothesis was that 
lemon juice is more acidic than vinegar and should be 
more effective since according to my research, acid is 
used to remove tarnish from metals. For the experiment, 
I mixed 15 ml of lemon juice and ½ teaspoon of salt in 
one cup. Then, using a toothbrush, I brushed five pen-
nies on both sides 10 times each with the lemon juice 
and salt. Next I mixed 15 ml of vinegar and ½ teaspoon 
of salt in another cup and repeated the same method as 
above to brush pennies with the vinegar and salt. The 
tarnish easily came off with the lemon juice and salt 
solution and with very little effort. The pennies turned 
clean and shiny. The vinegar and salt solution was not 
as effective. It took longer and a lot more effort to polish 

the pennies and they were not shiny. In conclusion, my 
hypothesis was correct that lemon juice with salt works 
better as a homemade polish for tarnished metal. 

6373
What Type of Cup Insulates Heat the Best?
Christie Iwashina 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 type 
of cup insulates water the best. I tested five different 
cups: metal (a can), a Styrofoam cup, a clay cup (mug), 
plastic, and a glass cup. I hypothesized that the metal 
cup would work the best because it is a good insulator of 
liquids. I poured ½ cup of 178°F water into each cup and 
recorded the temperature. I took the temperature of each 
cup of water every 5 minutes and recorded it for a length 
of 30 minutes. The cup that insulated the water the best 
for the 30 minutes was the Styrofoam cup, which did 
not agree with my hypothesis. The temperature in the 
Styrofoam cup was 110.4°F. Second was the plastic cup 
with a temperature of 95.8°F, third was the glass cup at 
94.3°F, fourth was the metal cup at 90.3°F, and finally 
came the clay cup at 86.1°F. In conclusion, the Styrofoam 
cup insulated the water the longest and the best because 
it slowed the conductivity of heat and prevented the wa-
ter from cooling down quickly. 

6374
The Effects of Salt and Sugar on the  
Evaporation Rate of Water
Daniel Tovar 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 ef-
fect of salt and sugar on the evaporation rate of water. 
I hypothesized that the sugar would make the water 
evaporate faster because my research indicated that 
sugar increases the temperature at which water evapo-
rates. I placed 150 mL of water in a pot and added 1 tsp. 
of sugar in each trial. I repeated the same with salt and 
did three trials for each. I used a stopwatch, a thermom-
eter, a pot, water, salt, sugar and the stove. According 
to my results, the saltwater evaporated faster than the 
sugar water by 2 minutes and 35 seconds. My hypoth-
esis did not agree with my results because the saltwater 
evaporated faster than the sugar water. If I did this 
experiment again, I would calculate the density of each 
to see if that played a role in the evaporation rate.
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6375
What Materials Slow Down the Melting of Ice the Best? 
Daniel Zepeda 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 cup 
prevents ice from melting quickly. I used paper, plastic, 
glass and Styrofoam. My hypothesis was that the Sty-
rofoam cup would work the best because it conducts less 
heat into the cup. I placed two ice cubes in each cup for 
a period of 20 minutes and repeated the experiment four 
times. My results were that the Styrofoam cup slowed 
down the melting process the best. Glass was second, 
plastic was third and paper was last. My hypothesis was 
correct. 

6376
Do Dark-Green Vegetables Have More Vitamin C Than 
Light-Green Vegetables?
Daniel Dominguez 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 dark- 
green vegetables have more Vitamin C than light-green 
vegetables. My hypothesis was that the dark-green 
vegetables would have more Vitamin C. To test my 
hypothesis, I used dark- and light-green lettuce and 
spinach leaves to make them into dark- and light-green 
juices. Then I added drops of a solution made out of io-
dine, cornstarch and hot water, which will turn a liquid 
blue-black because of the Vitamin C. The juice made 
out of the dark-colored leaves turned darker than the 
juice made out of the light-green leaves when the iodine 
solution was added. This showed that the dark leaves 
contained more Vitamin C. My results agreed with my 
hypothesis.

6377
Which Detergent Cleans the Best? 
Dominik Davila and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to find out which deter-
gent cleans best and most economically, and if the most 
popular one coincides with the best one. The detergents 
I wanted to test were Tide®, ARM & HAMMERTM and 
Gain®. I did research online and with parents in my soc-
cer team to find out the detergent that is used the most, 
and I also watched commercials on TV to see which is 
the most advertised. The results of my research were 
that Tide is the most popular and is believed to work 
the best. I tested the three detergents by using both 
the powder and liquid forms. My parents use ARM & 
HAMMER, so my hypothesis was that this would be the 
best. I tested the detergents on white T-shirt pieces that 

had been stained with ketchup, mustard, and chocolate 
with caramel. I washed each stained piece with each 
detergent and found that the one that cleaned the best 
and removed the stains was Gain. Gain was not only 
the best in cleaning but also the least expensive, so I 
learned that the cheapest and least-popular detergent is 
the best. 

6378
How Air Temperature Affects a Golf Ball’s Distance 
Elkim Bumacod and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to see how air 
temperature affects the distance a golf ball travels. My 
hypothesis was that the ball would travel a shorter dis-
tance in lower temperatures. I tested my hypothesis in 
temperatures of 75°F and 55°F. In the warmer tempera-
ture environment, the golf ball traveled an average of 
180.6 yards, and in the colder temperature, the average 
distance was 165.3 yards. In conclusion, my hypothesis 
was right and the distance the golf ball traveled was 
15 yards more in the warmer temperature environ-
ment. The reason the ball travels shorter distances in 
colder temperatures is that the air molecules are closer 
together and thus the air density is higher.

6379
What Types of Bacteria Can Be Found on Cell Phones? 
Elysse Johnson-Mendoza and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out how much 
and what types of bacteria can be found on a cell phone. 
I tested my experiment by taking three Petri dishes 
prepared with agar and applying swabs of three differ-
ent phones to each dish. Over a period of eight days, I 
observed the changes to the dishes and recorded them 
and took pictures. After the time period was over, I com-
pared the bacteria I saw on the dishes to actual photos 
of different types of bacteria, and deciphered what types 
of bacteria best matched with what I had. From that, 
I found that the types of bacteria on the phones were 
Staphylococcus aureus, Staphylococcus epidermidis, Co-
rynebacterium flaccumfaciens and Vibrio cholerae. For 
my hypothesis, I thought that Phone A would have the 
most bacteria because out of the three phones, it was the 
one used the most. I was correct because it contained all 
four types of bacteria; however, the Petri dish with the 
most surface area covered came from the Phone B swab. 
The bacteria found the most on each phone were Staphy-
lococcus aureus. From my research, this can cause a 
variety of illnesses, such as a minor skin infection, but 
they are usually harmless. 
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6380
What Soda Drink Stains Teeth the Most? 
Emiliano Contreras and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

For my science fair project, I tested what soda drinks 
stain teeth the most. I tested different types of soda of 
different colors: Shasta® Orange, Shasta Twist Lemon 
Lime and PepsiTM. I put eggshells (to represent teeth) in 
them and let the eggshells sit for two days. According to 
my research, substances such as chromogens give bever-
ages their color and cause staining on teeth. I found out 
that the orange-colored drink stained the most, then 
Pepsi and then lemon lime. My hypothesis was that the 
Pepsi would stain the most because it has a dark color. 
To avoid staining your teeth, clear soda is the best op-
tion.

6381
Building a Homemade Electronic Speaker 
Garon Morrison and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

My experiment’s purpose was to find a way to create 
an affordable homemade speaker that can be used with 
electronic devices. After doing some online research, I 
hypothesized that I could make a working speaker with 
a magnet, copper wire, a Styrofoam cup, alligator clips, 
and an auxiliary cord. I put it together by taping the 
coiled copper wire to the bottom of the cup and placing 
the magnet in the coil. Then I attached the alligator 
clips to the two ends of the copper wire and attached the 
other sides of the alligator clips to the auxiliary cord. 
For my first model of the speaker, I used a 3.5-mm head-
phone jack I had cut off from an old pair of headphones. 
This speaker didn’t work at all, so I used the auxiliary 
cord instead. Once I tested it with the auxiliary cord 
plugged into my phone, I could hear a faint sound com-
ing from the speaker. However, even with my ear up to 
the Styrofoam cup, and my phone at full volume, it was 
still very low. I tried to fix this by adding more wire and 
a second magnet. This slightly increased the volume, but 
what made a difference was switching the bare copper 
wire I was using with insulated copper wire. This not 
only made it louder, but also improved the sound qual-
ity. In the end, the speaker wasn’t nearly as effective as 
I thought it would be, but it still worked at a listenable 
volume, and could be used with any device that has an 
auxiliary input. This experiment can be done at home by 
anyone, and only costs about $10–$15.

6382
How Long Does It Take For Coffee and Tea to Stain Teeth?  
Kimberly Martinez and A. Antoniou (teacher)   
Robert Frost Middle School      
12314 Bradford Pl., Granada Hills, CA 91344     

        
The purpose of my experiment was to find out how long 
it takes for coffee and tea to stain teeth. I used eggshells 
to represent teeth because of the calcium content in 
both, and I did two trials. I placed the eggshells in two 
containers with coffee and two containers with tea. My 
hypothesis was that the coffee would stain the eggshells 
in 30 minutes and the tea would take 1 hour because 
coffee is darker. According to my results, coffee did stain 
the eggshells faster. In Trial 1 it took the coffee 45 min-
utes to stain the eggshell, and it took the tea 1 hour and 
15 minutes. In Trial 2 it took the coffee 1 hour to stain 
the eggshell, and it took the tea 1 hour and 40 minutes. 
In conclusion, I found out that it took an average of 52.5 
minutes for the coffee to stain the eggshells, and 1 hour 
and 27.5 minutes for the tea to stain the eggshells.   
 

6383
What Percentage of Drivers Stop at Stop Signs? 
Jacob Santos 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 
percentage of drivers who stop at stop signs in my com-
munity. My hypothesis was that more people would 
completely stop at the stop signs rather than roll. For an 
hour I stood at a corner of a street where I could clearly 
see if a car completely stopped or rolled. At the end of 
the hour I had tallied a total of 214 cars, out of which 
110 had made a complete stop (51.4%), while 104 (48.6%) 
had rolled through the stop sign. My hypothesis was 
right and more people made a complete stop, but just by 
a little. 

6384
The Freezing Point
Hector Juarez and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this experiment was to find out if dif-
ferent temperatures of water affect the time it takes to 
reach the freezing point. My hypothesis was that cold 
water would freeze faster than all of the others because 
it is closer to the freezing point. I filled up three ice cube 
trays with 1 ¾ cups of water: one with cold water (55°F), 
a second one with warm water (95°F) and a third one 
with hot water (212°F). I placed them in the freezer for 
20 minutes and then checked regularly every 5-10 min-
utes. The results were that the hot water reached the 
freezing point first at 40 minutes, then the warm water 
at 47 minutes, and finally the cold water at 52 minutes. 
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According to my research, the hot water freezing first is 
due to the Mpemba effect, which was discovered in 1969. 
Scientists still don’t understand why this happens. 

6385
How Can Different Liquids Affect Plant Growth? 
Hannah Pawa and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this project was to see if there is a differ-
ence in how plants grow based on what they are watered 
with. To conduct this experiment, I got four pots of the 
same indoor plant, Dracaena Warneckii Lemon Lime, all 
roughly the same size. I labeled the pots A, B, C and D 
and I chose four different liquids: (A) tap water, (B) or-
ange juice, (C) regular PepsiTM and (D) Diet Coke®. The 
controlled variables were the plant, amount of liquids 
and amount of light. The plant that received water was 
my control. My independent variable was the liquids, 
and the dependent variable was the growth of the plants. 
At the beginning, I measured the longest leaf on each 
plant to record their starting length, and also noted the 
number of leaves on each plant. I put a quarter cup of 
each of the liquids in their designated potted plants for a 
period of three weeks. At the end of the experiment, I ob-
served that the leaf of the plant watered with tap water 
had a steady growth, reaching a length of 0.37 inches. 
The leaf of the plant watered with orange juice shriveled 
after two days due to the high sugar content in orange 
juice, reducing the length of the leaf by 0.18 inches. Also, 
three of the seven leaves on this plant dried up. The leaf 
of the plant watered with regular Pepsi had a reduction 
in length by 0.28 inches; and the leaf of the plant wa-
tered with Diet Coke had a spurt in growth in the first 
four days and steady growth thereafter, with its leaf 
growing 0.47 inches. My hypothesis was that a plant, 
when watered with Diet Coke, would have the highest 
growth in comparison to three other plants watered with 
tap water, orange juice and regular Pepsi. The conclu-
sion was that sugary soda and orange juice do not aid in 
a plant’s development but in fact retard the absorption 
of nutrients and water, resulting in the plants drooping 
and dying. While water is the best choice for plants, diet 
soda is helpful in stimulating plant growth, resulting in 
larger and healthier specimens. 

6386
Homemade Versus Store-Bought Cleaners  
Jack Richards and A. Antoniou (teacher) 
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

I did my science project on testing whether homemade 
cleaners work better than store-bought cleaners. I tested 
a homemade countertop cleaner recipe against a store-
bought brand, and did the same for a window cleaner. 

My hypothesis was that the store-bought cleaners would 
work better, because they include harsher chemicals that 
are not widely available to the public. For the countertop 
cleaner I mixed 1 cup of distilled white vinegar with 1 
cup of water and two to three drops of essential oil. For 
the window cleaner I mixed ½ cup of white vinegar with 
½ cup of rubbing alcohol, 2 tablespoons of cornstarch 
and 4 cups of warm water. My hypothesis was half cor-
rect. It was true for the window cleaner, but for the coun-
tertop cleaner, the homemade one had better results. I 
measured the cleanliness by swabbing the surfaces and 
putting the swabbed material on Petri dishes. I let them 
sit for six days and then determined my final results. 
There were more bacteria colonies growing from the 
countertop store-bought cleaner samples than from the 
homemade samples. The opposite was true for the glass 
cleaner. Homemade cleaners are safer for our health and 
the environment, and they are also more economical.

6387
How Does Soda Affect Metals and Why? 
Jalaeya LaPorte and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford PI., Granada Hills, CA 91344

The purpose of my experiment was to find out the effect 
of soda on metals. My hypothesis was that the met-
als would be affected by soda because, according to my 
research, soda contains acid and it reacts with met-
als. I got several metal objects like a nail, a hammer, a 
penny, a screwdriver, a pin and scissors and put them 
in a bowl of soda. I let them soak in there for one night 
and recorded any changes that occurred. The result was 
that some of the metals ended up polished and shiny and 
some of them changed to a darker color. For example, 
the penny, which is made of copper, and the pin, which 
is made of steel, became really shiny. The screwdriver 
and the scissors became a darker color. This means that 
some metals oxidize in the presence of acid and others 
get polished and cleaned.

6388
Snail Versus Turtle Strength 
John Hanna and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to compare the strength 
between a turtle and a snail. I performed the experi-
ment by attaching a piece of dental floss to the animals’ 
backs on one end and a plastic cup on the other end to 
allow the addition of weights. As each animal moved 
forward, I added quarters to the cup until the animal 
slowed down. Then I used pennies, and then dimes, until 
the animals could not move. My hypothesis was that the 
turtle would be able to pull more than the snail because 
of its larger body. On the contrary, my results showed 
that the turtle was able to pull up to two times its own 
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weight, while the snail was able to pull 32 times its 
weight. The snail pulled 211.2 grams, which was greater 
than what the turtle pulled by 107.6 grams.

6389
Do All Liquids Evaporate At the Same Rate?
Joseph Nam and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of my experiment was to see if all of the 
liquids I tested would evaporate at the same rate. My 
hypothesis was that all of the liquids would evaporate at 
different rates, and vinegar would evaporate the fastest. 
I got five graduated cylinders for 50 ml of each of the 
experimental liquids: water, vinegar, olive oil, orange 
juice and rubbing alcohol. I conducted the experiment 
for the length of one week. My results indicated that 
vinegar evaporated the fastest, with 36 ml remaining; 
water second with 38 ml; orange juice third with 42 ml; 
rubbing alcohol fourth with 43 ml; and olive oil last with 
50 ml, which indicated that the oil did not evaporate at 
all in one week. In conclusion, my hypothesis was correct 
because vinegar evaporated the fastest and the liquids 
evaporated at different rates.

6390
How Does Storage Temperature Affect  
the Vitamin C Content in Oranges?
Juley Arias and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to identify the effect 
of storage temperature on the Vitamin C content in or-
anges. I took the juices of frozen and room-temperature 
oranges and placed them in different temperatures 
(room, refrigerator, freezer, warm) for one week. Then 
I tested the amount of Vitamin C content in each of the 
orange juices. I hypothesized that the room-temperature 
juice would have the most Vitamin C content because it 
was not being exposed to extreme temperatures. To use 
as an indicator for Vitamin C, I prepared a solution that 
consisted of cornstarch, boiled water and iodine. The 
way the iodine indicator works is that the more drops it 
takes to make the liquid turn clear, the more Vitamin 
C the liquid contains. In the end, the room-temperature 
orange had more Vitamin C content than the frozen 
orange did. The room-temperature orange took 60 drops 
of the iodine solution for the first trial, and the frozen 
orange only took 40 drops. Therefore, it is most benefi-
cial to eat room-temperature oranges than to store them 
in very cold temperatures.

6391
Which Violin String Is Best? 
Julian Reinhart 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 
material makes the best E string for a violin. I hypothe-
sized that an E string made from sheep gut would sound 
better than a synthetic string, because use of sheep gut 
is how strings have been made for hundreds of years. I 
played two E strings for two weeks. One was made from 
a synthetic material and one was made from sheep gut. 
I found that the synthetic string performed better and 
created a much more pleasant tone than its sheep gut 
counterpart. I can conclude that my hypothesis was in-
correct because the gut core string could not compare to 
the synthetic string. If I could do my experiment again, 
I would test more strings for less time and survey peers 
and experts for their opinions of the strings.

6392
Which Skateboard Wheel Has a Better Speed  
on Concrete? 
Justin Rodriguez 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 
skateboard wheel has a better speed and rolls better on 
concrete. I measured a distance of 50 meters to use for 
my experiment. Then I got two sets of different skate-
board wheel brands, Spitfire and BONES, and tested 
each on the same skateboard. The number of pushes on 
the skateboard was seven each time because, according 
to my research, that is the suggested number. I recorded 
the time it took me to ride the distance for each type of 
wheel. After five trials, the average speed for the Spitfire 
wheel was 16.658 m/s and for the BONES wheel was 
16.97 m/s. Both brands were very close. Spitfire was only 
about 0.3 m/s faster, which is not a significant differ-
ence. My hypothesis was that the Spitfire wheel would 
be better because it is more popular and feels like it rolls 
more smoothly. So I can conclude that the Spitfire wheel 
is slightly faster and has a smoother ride on concrete. 

6393
Index of Refraction of Liquids Versus Temperature
Lillian Birdt and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of my experiment was to find out how 
temperature affects the refractive index of a liquid. I 
hypothesized that the temperature would decrease the 
refractive index. I believed this because I know that  
temperature affects the density of a liquid, which in turn 
affects its refractive index. I placed my laser pointer and 
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prism so that the horizontal beam of the laser pointer 
hit the prism without any obstructions. I secured the 
laser pointer and then marked a dot where the beam hit, 
as this was my control. Then I filled the prism first with 
cold water and, later, with cold oil. I marked the paper 
with a dot where the light spot hit and recorded the liq-
uid used. I did the same with hot water and hot oil.  
Afterward, I observed the paper where I plotted the 
beam’s points and it showed that as the temperature 
increased, the index of refraction decreased, and  
vice versa. 

6394
Soda or Saltwater-Powered Battery?
Maya Dugum and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to compare a soda 
battery and a saltwater battery to see which works the 
best. To test the soda battery, I poured ¾ cup of root 
beer in a cup and put a piece of copper on one side of the 
cup and a piece of aluminum on other side. Then I con-
nected a voltage meter with alligator clips to each strip 
of metal and measured the voltage. I repeated the 
process six times with the soda and six times with the 
saltwater. The average voltage for the soda battery was 
567.3 volts and for the saltwater battery was 597.3 volts. 
My hypothesis was that the saltwater battery would 
work better. I was correct. To improve this experiment, 
I could use many cups of each ingredient, which would 
increase the power altogether.

6395
Does the Type of Liquid an Ice Cube Is in  
Affect the Melting Rate? 
Polin Canian, Kayla Mapar and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344
 

The purpose of our experiment was to see if the type 
of liquid an ice cube is in affects how fast it melts. We 
took equal amounts of four liquids — water, iced tea, 
orange juice and Coca-Cola® — and placed one ice cube 
in each. Our hypothesis was that the ice cube would melt 
the fastest in Coke because of how bubbly and acidic it 
is. Our results proved our hypothesis incorrect. The ice 
cube melted in the iced tea by 4 minutes and 32 seconds, 
faster than in the other liquids, while in the water it 
melted by 5 minutes. Our hypothesis did not agree with 
our results.

6396
How Much Bacteria Is Removed By Antibacterial Soap? 
Yvanna Matusea and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of my experiment was to find out how much 
bacteria are removed from various objects by antibacte-
rial soap. My hypothesis was that the antibacterial soap 
would remove 90% of the bacteria from the objects. To 
test this, I made Petri dishes with nutrient agar. I also 
had two sterile blood agar Petri dishes for one object.  
I collected bacteria from a doorknob, my hand, a phone 
case and a set of keys. I placed each sample on a dif-
ferent Petri dish and then cleaned the objects with the 
antibacterial soap and distilled water. After I dried 
them, I collected another sample for all of the objects 
and put each on separate Petri dishes. I placed the Petri 
dishes in an incubator, and after seven days I counted 
the approximate number of bacterial colonies that had 
developed and compared them. My results were that 
about 25% percent of the bacteria were removed from 
the phone case, approximately 61% from the set of keys, 
approximately 47% from my hand, and about 91% from 
the doorknob. As you can see, my hypothesis was wrong 
for all of the objects except the doorknob. This was 
because for the other objects, I developed the bacteria 
on non-sterile Petri dishes, which then developed their 
own bacteria. I also dried the washed objects with a 
paper towel that was not sterile, so that transferred ad-
ditional bacteria onto the already-clean objects. With the 
doorknob, I used sterilized Petri dishes and used a hair 
dryer for drying, so little to no extra bacteria affected 
these results. Therefore, the results from the doorknob 
were the most accurate, which supported my hypothesis. 
To improve this experiment, I would use sterile Petri 
dishes throughout the experiment and a hair dryer to 
dry the objects.

6397
Dogs’ Incredible Sense of Smell 
Luis Martinez and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out how far 
the average dog can smell and retrieve an object when it 
is buried underground or above ground. My hypothesis 
was that the dogs’ average would be about 20 feet away. 
I tested my hypothesis by using my two dogs and timed 
them on how long it took them to find a can of dog food. 
Over a total of 47 tests above ground and 25 tests below 
ground, the dogs’ average was a little over 24 feet away. 
The percentage of times the dogs found the food was 
87%. In conclusion, my dogs could retrieve their food 24 
feet away, which was close to my hypothesis.
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6398
Which Foods Contain Starch?
Michael Moulton 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 
foods and what kinds of foods contain starch, and how 
much starch is in each of these foods. The foods I tested 
were apples, carrots, tomatoes, lettuce, rice, beans, po-
tatoes, pasta and bread. I tested them by crushing soft 
food samples, and then adding cold water and filtering 
this to get clear liquids. Next I tested the samples of the 
clear liquids for starch by using an iodine solution. My 
results were that apples, carrots, tomatoes and lettuce 
did not contain starch, while rice, beans, potatoes, pasta 
and bread did. The foods that contained high amounts 
of starch were pasta, bread and potatoes, which showed 
a darker color than the other foods after being tested in 
the iodine solution. Bread contained about 45% starch, 
potatoes about 40%, pasta about 25%, beans about 20% 
and rice about 15%. My hypothesis was that starch is 
in most foods. This meant that it would be in the food 
samples I tested. The conclusion of my experiment was 
that starch is in foods that are made of flour, and in rice 
and beans. 

6399
Which Detergent Cleans the Best?
Mohamad Motiwala and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

I stained four white T-shirts with juice, ketchup, cran-
berry juice and dirt and washed them 2 hours later. I 
used OxiCleanTM, Tide® and ARM & HAMMERTM. My 
hypothesis was that Tide would clean the shirts the 
best because it is the most advertised and most popular. 
According to my results, Tide did the worst. ARM & 
HAMMER turned out to clean the T-shirts and remove 
the stains the best. 

6400
What Is the Effect of Sodas on Teeth? 
Rika Mirpuri 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 effect 
of different drinks on teeth. I compared different-colored 
sodas to see which one would stain teeth the most by 
using eggs to represent teeth, because they both contain 
calcium. My hypothesis was that Coca-Cola® would stain 
the most because it contains caffeine and a lot of sugar. 
I soaked the eggs overnight in Coke, Gatorade®, Fanta®, 
Sprite®, orange juice and water drinks. After leaving 

them in the refrigerator for several hours, I brushed the  
eggs with a toothbrush and toothpaste as I would my 
teeth. According to my results, Gatorade stained the 
most and Sprite stained the least.  

6401
In Which Environment Do Avocados Spoil the Fastest? 
Nicole Contreras, Valeria Perez and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out in which 
environment/condition avocados spoil the fastest. We 
tested a total of eight Hass avocados in four different 
environments: outdoors, indoors at room temperature, in 
a closet, and in a refrigerator. We also tested the brown 
paper bag method (to speed up the ripening process) 
with half of the eight avocados in the same four envi-
ronments. Our hypothesis was that the avocados in the 
outdoor environment would spoil the fastest, but we 
were proved incorrect. The avocados in the closet (spe-
cifically the one in the brown paper bag) ended up spoil-
ing the fastest, followed by the avocados in the outdoor 
environment. These were followed by the ones indoors, 
and lastly by the ones in the refrigerator, which showed 
barely any signs of spoiling. We recorded all the way to 
Day 25, which is when the estimated mold percentage of 
the avocados in the closet was around 90%. 

6402
How Efficient Is a Robotic Hand?
Nishat Imteaz 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 ef-
ficiency of a robotic arm that is controlled by a glove. My 
hypothesis was that if a robotic hand is equipped with 
motion sensors as well as fly sensors, then it can be used 
for remote operations. In my experiment, I tested how 
efficient the robotic arm was when hand gestures/move-
ments were made while wearing the glove. To test this, I 
timed how long it took the robotic arm to mimic mak-
ing a fist while wearing the glove. I tested the robotic 
arm many times and calculated the average time. It 
took 1.36 seconds for the robotic arm to fully make a fist 
when mimicking the glove, which is quite efficient. In 
conclusion, I can say that the data from my experiment 
did support my hypothesis, but if the robotic hand had 
360-degree Servo Motors instead of 60-degree Servo 
Motors, the fingers would be able to move more efficiently, 
and the arm would be able to move more rapidly. I could 
improve the efficiency by changing the degree of the 
Servo Motors in the future.
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6403
Which Liquid Keeps Apple Slices From Turning Brown? 
Sanum Amza, Kiana De Anda 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 liq-
uid works best to keep apple slices from turning brown. 
The liquids we used were water, saltwater, lemon juice 
and ginger ale. According to our research, the reason 
apple slices turn brown is because of oxidation, which 
happens when an enzyme in the apples reacts with 
oxygen. For our experiment, we put two apple slices into 
cups with each liquid and let them sit for one week. We 
both thought that lemon juice and ginger ale were going 
to work the best. After repeating the experiment sev-
eral times, our hypothesis was correct and lemon juice 
worked the best.   

6404
Lead Be Gone
Samantha Myers and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to see if using a filtra-
tion system made from simple materials can reduce the 
amount of lead present in water from drinking fountains 
by 50%. To make a filtration apparatus, I used PLEXI-
GLAS® (glass may contain lead and impact the results) 
to house the system, coarse sand, zeolite sand, activated 
carbon, and gravel. The materials were selected based 
on municipal water filtering system designs I researched 
on the Internet. I collected water samples from my 
school’s water fountains and faucets and tested them 
to see how much lead was present. Next I put together 
my filtration system, ran the water samples through it 
and tested for lead. My results were that I was able to 
reduce the amount of lead in the water by 90%, and all 
of the water samples after filtration were well below the 
federal Safe Drinking Water Act maximum contaminant 
level (MCL) of 15 parts per billion. To check the quality 
of and verify my results, four pre-filtration samples and 
four post-filtration samples out of the 13 samples tested 
were sent to a certified drinking water laboratory. The 
laboratory results showed the same reduction in lead in 
the water samples. In conclusion, my experiment showed 
that it is possible to remove more than 50% of lead in 
samples of water by using common materials to filter the 
water, which might help places like Flint, Michigan, and 
Third-World countries like Haiti.  

6405
Comparing Store-Bought Dog Feeders  
to Homemade Dog Feeders 
Sasha Maronian, Brianna Rangel and A. Antoniou (teacher) 
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to compare home-
made dog feeders to store-bought ones. We had this idea 
because automatic dog feeders are usually expensive, 
ranging from $40 to $150. They also refill automati-
cally, which is bad for a dog’s diet, since it is supposed 
to consist of eating only three times a day on a timed 
schedule. Our hypothesis was that a homemade auto-
matic feeder could be designed to work better and be 
more cost-effective. We built our dog feeder, which opens 
up and closes with a timer and does not refill the bowl 
every time it empties. We made it in about 2 hours with 
wood, a motor and batteries, and the total cost was $10. 
When we compared it to the store-bought ones, our con-
clusion was that our homemade automatic dog feeder is 
better because it meets the requirements of a dog’s diet, 
is more efficient, and is more cost-effective compared to 
one bought in a store.

6406
Do Oranges Lose Vitamin C After Being Picked? 
Nataly Pelaez 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 oranges 
lose Vitamin C or retain the same amount of Vitamin C 
content after being picked. My hypothesis was that they 
lose Vitamin C due to the fact that they become old and 
overripe after they are picked from a tree. Also, accord-
ing to my research, oranges lose some of their Vitamin 
C when they come in contact with any other solution, 
especially cornstarch. It causes them to gradually lose 
Vitamin C. I picked three oranges from a tree, squeezed 
½ cup of orange juice from one orange and tested it with 
three drops of an iodine/cornstarch solution. The iodine 
solution indicates the concentration of Vitamin C by 
the color. If it is dark purple, the content of Vitamin C 
is high. If the color is lighter, there is less Vitamin C. I 
repeated the experiment with the second orange when it 
was five days old. I then repeated the experiment with 
the third orange when it was 10 days old. My results 
were as follows: The first day the solution was a very 
dark purple and the second day it was still dark, but 
closer to a blue color. The third sample was very light. In 
conclusion, my hypothesis was correct. Oranges do lose 
Vitamin C as they get older.
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6407
Vehicle With Robotic Arm
Norma Knight and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

My project was based on the idea of building a robotic 
arm that is able to elevate and lower an object safely. I 
wanted to see if I could build a robotic arm and, if suc-
cessful, how much weight it could carry. I did extensive 
research to gain knowledge about how robotic devices 
work. Based on my research, my hypothesis was that the 
robotic arm would be able to lift about 9 kilograms (20 
pounds). Since I wanted the robotic arm to be able to lift 
things, I based my design on using a car window motor 
that would be controlled with a remote. The robotic arm 
also would be mobile — it would be adjusted above a 
child’s car. After many trials and burned motors, I decid-
ed to use a receiver that is specifically created for a car 
window. Once the robotic arm was completed, I was able 
to test how much it could lift and carry. The results were 
that it could lift 3.4 kilograms (7.5 pounds). I learned a 
lot by doing this project and now that I understand how 
robotic arms work, I can improve it in the future.

6408
How Does Mass Affect the Speed of Falling Objects? 
Shaun Fierro and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to test if balls of differ-
ent mass fall at different speeds or at the same speed. 
My hypothesis was that mass would affect the speed 
of falling objects. I performed the experiment by drop-
ping each ball off of my staircase (3.8 meters) five times. 
I used three balls of roughly the same size: a golf ball 
(45 grams), a bouncy ball (20 grams) and a ping-pong 
ball (2 grams). I tested my hypothesis by dropping the 
balls together. My results were that the balls reached 
the ground at approximately the same time. With this 
project, I learned that mass does not affect the speed of 
a falling object because when an object is falling, it is 
affected by gravity and falls at an acceleration rate of 
9.8 m/s/s. 

6409
Raspberry Pi AI (Artificial Intelligence)
Steven Kojaoghlanian, Kole Kurowski  
and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our project was to make an efficient 
artificial intelligence (AI) using an Amazon Developer’s 
account and a computer called Raspberry Pi. After we 
did our research, we hypothesized that the AI would 
get simple questions correct, but would not be able to 

answer complicated or uncommon questions. When we 
built the AI, we installed Amazon’s Alexa voice service 
into the Raspberry Pi, and all of the software then had 
to be coded in. After several days and long hours spent 
coding, our Alexa started to work. All we needed to do 
was press the button on the Raspberry Pi add-on (the 
Sense HAT) and Alexa could hear us through the added 
microphone. Alexa must be connected to the Internet to 
be able to work so it can search for your answer on the 
Web. We tested our AI by asking it both easy and com-
plicated questions. Questions about weather, sports and 
landmarks were commonly answered. However, ques-
tions about uncommon Greek and Roman mythology, 
movies and books were not answered. Out of the many 
questions we asked Alexa, it was able to understand and 
give correct answers to 80% of them. In conclusion, our 
hypothesis was supported by our results because Alexa 
did get common questions correct. In the end, Alexa is 
an efficient AI.

6410
Which Paper Towel Brand Absorbs the Most Liquid? 
Vartan Zakarian 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 
paper towel brand absorbs the most liquid. I chose four 
brands of paper towels to test: Bounty®, Viva®, Brawny® 
and Scott®. I tested each brand of paper towel by sub-
merging three sheets in 200 ml of water for 20 seconds. 
Then I drained all of the water out of each paper towel 
into a measuring cup and recorded the amount of water 
each absorbed. My hypothesis was that Bounty would 
absorb the most liquid because according to my re-
search, it is the most popular and people claim it is the 
most absorbent. The results were that Bounty absorbed 
an average of 26 ml of water, Viva absorbed an average 
of 25 ml, Brawny absorbed an average of 23 ml, and 
Scott absorbed an average of 19 ml. My hypothesis was 
supported by my results that Bounty paper towels absorb 
the most liquid out of the four brands that I tested.

6411
How Long Can the Average Person  
Remember Something?
Ysabela Valencia, Steven Jimenez 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 
percentage of people with the best memory. We tested 
people of different ages by laying out complicated and 
simple pictures and words. We let the subjects observe 
them for 1 minute and then they turned away for 2 min-
utes. We scrambled the order and each person’s task was 
to put them back in order. Those who did not put them in 
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order correctly had to do the experiment again, but when 
subtracting 30 seconds from the time they turned away. 
Our hypothesis was that the average person would put 
the scrambled pictures and words back in order correctly 
after they had turned away for 1 minute and 30 seconds. 
Our results were that 50% of the people we experiment-
ed with had the best memory and got a perfect score 
with an average of 2 minutes of turned away time. This 
was close to our hypothesis. We also found out that the 
people with the best memory ate a healthy breakfast, got 
9–11 hours of sleep, and were 12 to 13 years old. 

6412
How Efficient Can a Homemade Telescope Be?
Xitlali Velazquez, Miguel Suarez and A. Antoniou (teacher) 
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344
 

The purpose of our experiment was to see how well a 
homemade telescope can magnify to observe celestial 
bodies. We hypothesized that we would be able to clearly 
see the craters of the moon, which is about 384,400 km 
away. We first tested the telescope by writing words on 
a piece of paper and increasing the distance every time. 
We were able to focus our telescope to a distance of 
about 30 m. Then we tested it by focusing the telescope 
on the stars. We were able to magnify Mars to twice its 
size. When we focused the telescope on the moon, the 
amount of light entering the telescope was too much, 
so we could only see a huge ball of silver light that was 
bright and prevented us from seeing any details. In con-
clusion, we were not able to build an efficient telescope 
at this time but we learned that to improve it, we have 
to control the amount of light that enters the telescope in 
order to see details on the surface of the moon.

6413
Which Fruits Contain Starch? 
Raymond Negrete 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 
fruits contain starch. I thought that the riper and sweet-
er the fruit is, the greater the chance it contains starch, 
because starch is a chain of sugars. I cut slices of fruit 
and put them on plates. I added two to three drops of io-
dine solution to each slice of fruit and recorded the color 
change. The cantaloupe turned green (little starch). 
The watermelon and orange turned blue (good amount 
of starch) and the banana turned black (high amount 
of starch). My hypothesis was correct because the fruits 
that contained starch were the ripest and sweetest of all 
of the fruits I tested (apple, orange, watermelon, lemon, 
pear, pineapple, banana, strawberry, plum and canta-

loupe). If I could do this experiment again, I would crush 
the fruits, add water to them, put them in test tubes, 
add the iodine solution and record the color changes.

6414
How Much Vitamin C Is in Different Fruits?
Rolando Morazan and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out how much 
Vitamin C is in different fruits. I tested six different 
types of fruits: orange, lemon, tangerine, pineapple, 
apple and watermelon. I made a solution by mixing 1 
tsp. of cornstarch and water together. Then I squeezed 
the juices that I wanted into plastic cups and mixed 
them with a little bit of water and 5 ml of the cornstarch 
solution. Next I added drops of iodine using a medicine 
dropper into the cups that had the cornstarch solution 
and juices until the juices turned a dark purple color. 
The highest number of drops added meant the most 
Vitamin C in that fruit. My hypothesis was that oranges 
would have the most Vitamin C because orange juice is 
always a good source of this. My results were as follows: 
orange received an average of 95 drops; lemon 62; tanger-
ine 48; pineapple 20; apple 17; and watermelon 16. 

6415
How to Propel a Levitating Car
Sydney Perkins, Lena Baghdadi and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to propel a levitating 
car. Our hypothesis was that if we used the propulsion 
system that real maglev (magnetic levitation) trains use 
by putting magnets with opposite poles on the sides of 
a canal, we would be able to make it work. We used a 
wooden plank, small metal pieces at a right angle, long 
plastic tracks, strip magnets, Styrofoam, a wooden block 
and nails. We propelled a levitating car by placing the 
plastic tracks on the wooden plank and putting one strip 
of magnets on each edge of the track. Then we placed 
one strip of magnets on each end of the wooden block 
to represent the car. We nailed the metal angles to the 
wooden plank and the end of the plastic track. Then we 
placed magnets on them. We also put magnets on the 
end of the wooden block. One end of the magnets and the 
metal pieces would attract to push the car forward, and 
the other end would repel to push it backward. In conclu-
sion, our hypothesis was not supported by our results, 
but we were able to propel a levitating car. 
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6416
Which Type of Drink Has More Electrolytes?
Tatum Gatmaitan and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to figure out if sports 
or fruit drinks have more electrolytes. My hypothesis 
was that sports drinks would have more because they 
are made to provide energy and electrolytes. I used 
three types of sports drinks: POWERADE®, Gatorade® 
and vitaminwater®. I tested them against three types 
of fruit drinks: apple, cranberry and orange juice. I 
filled one cup with distilled water, three cups with tap 
water and six cups with the different drinks. I set my 
multimeter to 200 microamps, which measure a higher 
conductance, placed the sensor in the distilled water, 
and then recorded it three times to create a baseline. I 
did the same for each of the sports and fruit drinks, but 
changed the multimeter to 200 milliamps to measure 
lower conduction. After each test, I rinsed the sensor in 
each of the cups filled with tap water. I calculated the 
average measurement for each liquid and divided the 
drinks by 1,000 and the distilled water by 1,000,000 to 
find the amps. Then I used the equation conductance = 
amps/voltage to find the amount of electrolytes in each 
drink. After that, I divided the number of amps for each 
drink by nine, because I used a 9-volt battery, and found 
the amount of conductance of electrolytes for each drink. 
My results were that the apple juice had the most elec-
trolytes. Next came the orange juice, then POWERADE, 
Gatorade, cranberry juice, vitaminwater and distilled 
water. In conclusion, my hypothesis was incorrect. Fruit 
drinks contain more electrolytes than sports drinks.

6417
What Is the Most Resonant Soundboard Material? 
Daniel Gutierrez, Valerie Pimentel and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to identify which 
type of wood would provide a more efficient amplification 
for an acoustic instrument such as a violin or a guitar. 
Our hypothesis was that spruce wood would be the most 
resonant soundboard material due to its density, which 
plays an important role in amplification, and because 
of its improvement in amplification as it ages. We were 
unable to test this type of wood because it is very expen-
sive. To conduct our experiment, we decided to use other 
types of wood: Santos Mahogany, Birch Brushed Ginger, 
Bear Creek Oak Scrape, Scraped American Birch Topaz, 
and Tigerwood. In order to identify the material that 
made the greatest amplification, we placed the wood on 
top of foam packaging to isolate its amplification. We 
placed a wound-up music box on top of the wood and 
took five separate decibel readings. After calculating 
each decibel reading, we calculated the density of the 
pieces of wood and determined the sound level of each 

piece of wood by subtracting the sound level of the music 
box alone from the average of each material. In first 
place, with a decibel (dB) reading of 80.26 dB, was Bear 
Creek Oak Scrape, which was the most resonant materi-
al. Birch Brushed Ginger had a reading of 79 dB, Santos 
Mahogany had a reading of 78.68 dB, Scraped American 
Birch Topaz had a reading of 78.58 dB, and Tigerwood 
had a reading of 75.46 dB. In conclusion, from our selec-
tion of materials, Bear Creek Oak Scrape is the most 
resonant soundboard material.

6418
What Is the Most Common Fear  
Among Middle School Students? 
Krista Plumb 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 most 
common phobia among middle school students. After 
researching popular fears in both adults and children, 
my hypothesis was that the most common phobia would 
be monophobia: the fear of being alone. I created a list of 
common phobias: arachnophobia, ophidiophobia, acro-
phobia, agoraphobia, cynophobia, pteromerhanophobia, 
mysophobia, trypophobia, claustrophobia, thanatopho-
bia, coulrophobia, pediophobia, hemophobia, glosso-
phobia, emetophobia, and monophobia, and I surveyed 
100 students in my school. My results were that 12% 
of the students had arachnophobia; 4% ophidiophobia; 
13% acrophobia; 4% agoraphobia; 3% cynophobia; 4% 
pteromerhanophobia; 6% mysophobia; 6% trypophobia; 
7% claustrophobia; 7% thanatophobia; 8% coulrophobia; 
7% pediophobia; 3% hemophobia; 3% glossophobia; and 
6% emetophobia. Only 7% had monophobia. My conclu-
sion was that my results did not support my hypoth-
esis, because the most common phobia among middle 
school students was acrophobia (the fear of heights). The 
second most common fear was arachnophobia (the fear 
of spiders), and the third was coulrophobia (the fear of 
clowns).
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