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In Her Words: As Professor and Research Director in 
emergency medicine, my interest in research and  
education began during my graduate studies at  
California State University, Northridge (CSUN), in 
biology as a master’s student under the supervision  
of Steven B. Oppenheimer, Ph.D. 
I received two bachelor’s degrees at CSUN, in public 
health and biology. During the master’s program I 
taught CSUN biology laboratory courses to under-
graduate students. My mentoring of students began 
during this time and continued through my medical 
training. After obtaining a master’s degree in 1987, 
I went to medical school at Creighton University 
School of Medicine in Omaha, Nebraska. I returned 
to California in 1991, where I completed my specialty 
residency training in emergency medicine at Loma 
Linda University Medical Center in 1994. 
As an academic faculty for the past 20 years, I have 
mentored hundreds of high school, undergraduate 
premedical and preprofessional health students, 
medical students and residents. Since 2011, selected 
graduate students in the master’s program in the  
Center for Cancer and Developmental Biology at 
CSUN receive a “Julie Gorchynski, M.D., MSc Re-
search Scholarship Award” for research supplies to 
advance graduate student research. Most recipients 
are now in postgraduate Ph.D., M.D., dental and law 
programs. 

I also have been involved in clinical emergency medi-
cine, 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 numer-
ous publications in medical journals for my clinical 
research in emergency medicine. One of my numer-
ous 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. Oppen-
heimer and by the late Francis H.C. Crick, Nobel 
Laureate, Honorary Project Chair. 
Many of the students I have mentored in the past 
20 years have entered into professional postgraduate 
training in medical, dental, veterinary, pharmacy, 
nursing, physical therapy, law and Ph.D. programs.
It has been said that “as a teacher, it isn’t someone 
who teaches something, but someone who inspires 
the student to give of their best in order to discover 
what they already know.”

Honoring a Great Mentor and Donor:

Julie Gorchynski, M.D., Professor
Thank you to Dr. Gorchynski for also sponsoring five new awards, including a 

K-12 teacher research award!
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About the Editor 
Dr. Steven B. Oppenheimer 
Steven B. Oppenheimer received his Ph.D. degree from 
Johns Hopkins University and is currently Professor of 
Biology and Director of the Center for Cancer and Devel-
opmental Biology at California State University, North-
ridge. He is author or co-author, mostly with his Cal State 
students, of more than 300 publications and national 
presentations, including 14 books and book editions; 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 Foun-
dation grant review panels. In addition, he serves on the 
editorial board and is editor for the United States, Canada 
and South America of the 60-year-old international journal 
ACTA Histochemica, published by Elsevier. He is recipi-
ent 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 Fel-
low 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 Excel-
lence in Science, Mathematics and Engineering Mentoring.
Dr. Oppenheimer thanks the following organizations for 
funding his student-involved research programs: National 
Institutes of Health, National Institute of General Medical 
Sciences SCORE, RISE and MARC programs, the Joseph 
Drown Foundation, the Sidney Stern Memorial Trust, 
the National Science Foundation and California Science 
Project.
The editor also wishes to thank Van Nuys Airport for its 
past support of the journal, helping give wings to stu-
dents’ educational 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
Dr. Helen H. Chun
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 Depart-
ment at California State University, Dominguez Hills. She 
researches the cellular response to radiation exposure, 
particularly in the stimulation of DNA repair and cell 
death.

Mindy Berman–
Mindy Berman, owner of Mindy F. Berman Communica-
tions, has nearly 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 authoring a book titled Celebrate Pasadena’s 
Vision: 100 Years of Community-Owned Power, and editing 
The New Journal of Student Research Abstracts since 2006. She 
earned her bachelor’s degree in journalism from CSUN 
and her MBA from Pepperdine University, and previously 
taught public relations and writing courses at UCLA Ex-
tension, CSUN and Woodbury University. Website: www.
mfbcommunications.com 

 
About the Designer
Alvalyn Lundgren
Alvalyn Lundgren has designed The New Journal of Student 
Research Abstracts since 2006. She is the founder of Alvalyn 
Creative, an independent design and illustration practice 
located in Southern California. She assists businesses, 
organizations and entrepreneurs in building their visual 
platforms and brands through print and website design, 
logos, publications and books. She has received national 
design awards for her work, including The New Journal of 
Student Research Abstracts. A graduate of the Art Center 
College of Design in Pasadena, CA, she also is a part-time 
instructor in the Design Communications and the Inte-
rior Architecture programs at UCLA Extension. Website: 
www.alvalyn.com 

About the Sponsor
California State University, Northridge, has been ranked 
by the National Science Foundation in the Top 12 (some-
times No. 1) of over 500 similar universities in numbers 
of its science and social science graduates who go on to 
achieve doctoral degrees. Website: www.csun.edu

We’re on the Web!
The New Journal of Student Research Abstracts is now pub-
lished online at http://bit.ly/1NkuzYH.

INTRODUCTION
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INTRODUCTION

About the Journal and Abstracts
The New Journal of Student Research Abstracts is  
published yearly in the fall. Continued publication  
is always dependent on funding. 
The journal is intended to serve as
 (1) a vehicle to honor young investigators and their   
  teachers by showcasing their work, motivating   
  them to continue their involvement in research   
  science; 
 (2) a sourcebook for both students and teachers   
  who are looking for ideas for research projects;   
  and
 (3) a volume to disseminate student research  
  discoveries. 
Many abstracts included in the journal demonstrate good 
science, i.e., clear introductions describing a hypothesis to 
be tested, appropriate methods and data analysis, results 
and conclusion statements, and – most important – suf-
ficient numbers of appropriate control and experimental 
samples and repetitions of experiments. Some are idea 
abstracts, and some are abstracts of library or Internet 
research projects.
Abstracts are reviewed by the teachers and the journal 
editors, and may be edited for clarification or grammar 
corrections. Although the journal editors delete very poor 
abstracts from the publication, some abstracts herein 
are quite flawed, and some lack at least one component 
of a good science experiment. Including some of these 
abstracts helps make this journal very useful for classes 
to learn what makes for a good experiment and a good 
abstract versus a not-so-good experiment and a not-so-good 
abstract.
Some of the abstracts are experimental plans instead of 
completed projects. This is especially true in the case of long-
term, sophisticated research programs that require exten-
sive setup and planning. 
The journal encourages abstracts on the planning 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 harm-
ing vertebrate animals (including humans) will not be 
published in this journal.
Any opinions, findings and conclusions or recommenda-
tions are those of the individual authors of the abstracts 
presented in the journal, and do not necessarily reflect  
the views of California State University, Northridge,  
other contributing organizations and individuals, or the 
journal staff.

Submission of Abstracts 
Any science teacher may submit student abstracts fol-
lowing the format used with the abstracts in this volume. 
After the title, followed by student author name(s) and 
teacher name (teacher), school and school street address, 
city, state and ZIP Code, abstracts should begin with the 
purpose of the study, followed by how it was done, and 
then the results and conclusions.
All abstracts should be typed in 11-point Arial font, 
error-free. Messy abstracts and those not following proper 
format may be discarded. The journal is not responsible 
for any abstracts received or for publication errors. The 
journal does not acknowledge receipt of abstracts and 
there is no guarantee that they will be published or that 
the journal will be published in any given year.
Only teachers may submit their students’ abstracts to the 
journal. Teachers must submit each abstract as an elec-
tronic Word document to steven.oppenheimer@csun.
edu. Abstracts not submitted electronically or not follow-
ing the other guidelines provided herein may be discard-
ed without notice.
The deadline for receipt of abstracts for each annual vol-
ume is June 1, but an issue may be closed at an earlier date. 
Publication is scheduled for each fall. Submitted abstracts 
are not returned to authors, so students and teachers are 
advised to keep a copy of all submitted materials. The 
only confirmation that abstracts will be published is if 
they appear in print.

From the Editor: 
A Golden Opportunity for Underrepresented 
Science Students Interested in Careers in  
Biomedical Research
To those underrepresented science students who 
select California State University, Northridge, for 
your college experience: We have a golden opportu-
nity for you. If you are a U.S. citizen or permanent 
resident and if you are possibly interested in a Ph.D. 
degree in biomedical science, you can apply for dis-
tinguished programs funded by the National Insti-
tutes 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 California State University, Northridge. We thank 
the National Institutes of Health, National Institute of 
General Medical Sciences MORE program for distin-
guished support for these student opportunities. 
For more information, contact Steven Oppenheimer 
at steven.oppenheimer@csun.edu.
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STUDENT ARTWORK

ARTWORK BY

What Is a Scientist?

ART BY

Audrey Cabrera
Ernest Lawrence  

Gifted/Highly Gifted Magnet 
Greg Zem, Teacher

ART BY

Nidah Mohammed
Ernest Lawrence  

Gifted/Highly Gifted Magnet 
Greg Zem, Teacher
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STUDENT ARTWORK

ART BY

Vaibhavi Patankar
Ernest Lawrence  

Gifted/Highly Gifted Magnet 
Greg Zem, Teacher

CSUN Student Research Journal Celebrates 

20 Years of Changing Young Lives
For two decades, The New Journal of Student Research 
Abstracts has been sparking the scientific imagination 
of K-12 students for the present and future.

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

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



ABSTRACTS

S
TU

DENT ABSTRACTS

10 California State University, Northridge



New Journal of Student Research Abstracts 2015 11

ABSTRACTS

5665
Pretentious Prelude Patterns: 
Can Mathematical Patterns Be Found 
in Johann Sebastian Bach’s Preludes? 
Sarah Shiang and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this experiment was to determine if 
mathematical patterns could be found in Johann 
Sebastian Bach’s piano preludes. The hypothesis was 
that there are mathematical patterns in Bach’s musical 
compositions, because his music is known for repeti-
tive passages, as it was intended as melodic exercises 
for his students. His patterns displayed were very 
interesting. This experiment required a lot of data 
analyzing. Sheet music for Bach’s 18 Short Preludes for 
the Keyboard, edited by Willard A. Palmer, Second Edi-
tion, published by Alfred Publishing, 1992; a laptop 
with access to a printer; and Microsoft Excel computer 
software were used to do the experiment. Microsoft 
Excel was used to graph the total number of notes in 
each measure, and the total number of notes in the 
whole prelude to other preludes. The number of notes 
played in each clef of music per measure was graphed 
and then compared to other preludes. After com-
paring ratios of bass notes to treble, averages (RSS) 
were used to see the really interesting patterns in his 
work, which appeared to be everywhere. The results 
were that Bach did use a certain number of notes in 
some measures more than others. Depending on the 
prelude, the number of notes changes. Mathematical 
patterns are evident when looking at the data sheets 
and compiled graphs. Bach’s music is about patterns and 
balance in both the clefs and finger work.

5666
Will a Population of Collembolans 
Decrease If Purple Crayons Are  
Placed in Their Environment?
Kassandra Alcantar, Zulma Burgos, Kelly Campos, Elizabeth Cortez, 
Katherine De Leon, Evelyn Diaz, Shirley Diaz, Precious Domingo, 
Katherine Lara Fuentes, Isabella Garcia, Julian Hernandez, Jayden Jack-
son, Arman Khachatryan, Noah Liu, Carla Lopez, George Lopez, Sophia 
Lozano, Diego Mariscal, Erica Martinez, Jairel Marual, Maria Mendez, 
Debbie Morales, Zuendy Ochaita, Paola Onofre, James Paredes, Mieh 
Pepitone, Daniela Perez, Leilani Perez, Maya Ramirez, Osvaldo Rojas, 
Gerardo Salazar, Evelyn Santos, Sydney Soronow, Catherine Spangler, 
Alexandria Valdez, David Vargas, Mario Vasquez, Samantha Yanes, 
Camila Yep and T. Miller (teacher)
Oliver Wendell Holmes Middle School  
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to determine if a 
population of Collembolans would decrease if purple 
crayon shavings were placed in their environment. 
We believed the population of Collembolans would 

decrease if purple crayon shavings were placed in 
their environment. Collembolans are tiny insect-like 
animals that eat yeast and have a furca used for jump-
ing. For the procedures we placed 1 part charcoal and 
9 parts plaster of Paris into an airtight container and 
turned it until it was completely mixed. We placed 
some of this mixture into another container, added 
water and stirred it until it was completely mixed and 
was the consistency of yogurt. The plaster of Paris 
mixture was poured into Petri dishes and they were 
tapped on the table to make the mixture spread even-
ly in the containers. We allowed them to dry for a 
couple of days. All of the Collembolans’ environments 
were moistened with water and a few grains of yeast 
were dropped into each Petri dish for the Collembo-
lans to eat. Purple crayon shaving were placed into 9 
of the Petri dishes and labeled as the experiment. No 
purple crayon shavings were added to the other  
9 Petri dishes and were labeled control. Ten to 13 Col-
lembolans were placed into each dish to make sure 
the total number was the same for the experiment 
and the control. At the end of 6 weeks, 42% of the Col-
lembolans were found in the control and 58% of the 
Collembolans were found in the experiment. The total 
number of Collembolan eggs found after 6 weeks in 
the experiment was 60%, and in the control it was 
40%. We concluded that the purple crayon shavings 
did not negatively impact the growth of the Collembo-
lan population. The hypothesis was incorrect.

5667
Will a Population of Collembolans Decrease If 
Red Chalk Is Added to Their Environment?
Austin Adcock, Kyle Antolin, Aidan Azarmi, Arman Azaryan, Rebeca 
Barron, Jared Carrillo, Alexis Cruz, JC Cruz, Mariah Delgado, Kenneth 
Diaz, Stephanie Esparza, Kevin Estrada, Payton Gormley, Victoria 
Groberman, Sharlene Guarina, Katharina Hanna, Crystal Hernandez, 
Kaeley Jimenez, Ryan Lee, Jhericko Libron, Erika Luna, Andy Matias, 
June Morales, Elijah Moreno, Daisy Negrete (student TA), Sophia 
Osorio, Alejandra Ramirez, Veronica Rios, Jennifer Rivera, Matthew 
Rodriguez, Eric Rojas, Britney Sandoval, Robert Snook, Ryan Sullivan, 
Brandon Takayesu, Sebastian Valencia, Jordan Woods, Billy Zamora, 
Carlos Zarate and T. Miller (teacher)
Oliver Wendell Holmes Middle School  
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine if a 
population of Collembolans will decrease if red chalk 
is added to their environment. We believe the popu-
lation of Collembolans will decrease if red chalk is 
added to their environment. Collembolans are abun-
dant tiny arthropods that have a springtail attached 
to their abdomen and eat mold. To test our hypoth-
esis we used the following procedures. We placed 1 
part powdered charcoal to 9 parts plaster of Paris in 
a container, closed the lid and turned the container 
until the ingredients were completely mixed. We then 
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placed the powdered mixture in a different container, 
added water and stirred with a spoon. (It was the 
consistency of yogurt.) We poured this substance into 
18 Petri dishes and tapped them on the table to spread 
the substance throughout the Petri dishes. We al-
lowed them to dry for a couple of days. All of the Col-
lembolans’ environments were moistened with water 
and yeast was added for the Collembolans to eat. Red 
chalk was scraped off a piece of chalk and sprinkled 
into 9 of the Petri dishes. These were labeled experi-
ment. An equal number of Collembolans were placed 
into the Petri dishes for the experiment and control 
(10 to 13 Collembolans). A total of 2,151 Collembolans 
were counted after 6 weeks. Fifty-nine percent of the 
Collembolans were found in the experiment and 41% 
of the Collembolans were found in the control. Forty-
three percent of the Collembolan eggs were found in 
the experiment and 57% were found in the control. 
According to our data our hypothesis was incorrect, 
because the red chalk placed in the environment did 
not decrease the Collembolan population.

5668
Will a Population of Collembolans Decrease 
If Colgate Kids Toothpaste Is Added to Their 
Environment?
Andrew Adkins, Charlotte Agniel, Marc Alcala, Kareem Alkattan, Erin 
Basa, Alexis Campa, Cuahutemoc Gamez, Itzel Hernandez, Samira 
Hernandez, Kassandra Javier, Ashley Lara, Myles Lofton, Becig Lopez, 
Alireza Manizani, Alyssa Martell, Matthew Martinez, Joshua Mon-
jaras, Miguel Morales, Cassandra Nunez, Lauren Oliva, Kimberly 
Portillo, Daosiri Rattanamansuang, Grace Rivas, George Samano, Ivan 
Serrato, Israel Trinidad, Hector Villanueva and T. Miller (teacher)
Oliver Wendell Holmes Middle School  
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to determine if 
Colgate Kids Toothpaste will decrease a population 
of Collembolans if added to their habitat. The hypoth-
esis decided by the class was that the Colgate Kids 
Toothpaste would decrease a population of Collem-
bolans. Collembolans are incredibly small, wingless 
arthropods that have a springtail on their abdomen 
used for jumping. Our procedures were as follows: 
We placed 1 part powdered charcoal to 9 parts plaster 
of Paris into a container. The lid was closed tightly 
and the container was turned until the ingredients 
were completely mixed. Some of this was placed into 
a bowl, water was added and it was stirred to make 
it the consistency of yogurt. It was poured into 28 
Petri dishes that were tapped on the table to spread 
the mixture evenly throughout the Petri dishes. The 
mixture was allowed to dry for a few days. Water 
was dropped on the new Collembolan environments 
using eyedroppers. Ten to 13 Collembolans were 
placed in the control, and the same number in the 

experiment. A few grains of yeast were added to the 
environments for the Collembolans to eat. Two drops 
of Colgate Kids Toothpaste were added to half of the 
Petri dishes. The Collembolans were observed and the 
numbers recorded for almost 6 weeks. Seventy-nine 
percent of the Collembolans and 52% of the Collem-
bolan eggs were counted in the control. Twenty-one 
percent of the Collembolans and 48% of the eggs were 
counted in the experiment. The population of Collem-
bolans was significantly decreased when Colgate Kids 
Toothpaste was placed in their habitat. The hypothe-
sis was accurate: The population of Collembolans did 
decrease when Colgate Kids Toothpaste was added to 
their environment.

5669
Will a Population of Collembolans 
Decrease If a Red Craft Pom Pom Is  
Included in Their Environment?
Crystal Hernandez and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find out 
whether or not a red pom pom can harm a population 
of Collembolans when it is added to their habitat. 
The hypothesis was that the Collembolan population 
would decrease if a pom pom was included in their 
habitat. The procedures used to complete this experi-
ment were to place 1 part charcoal to 9 parts plaster 
of Paris in a plastic container, close the lid tightly, 
and turn the container until the ingredients were 
completely mixed. Some of this powered mixture was 
placed into a bowl, where water was added to make 
it the consistency of yogurt. It was stirred until it was 
completely mixed. The plaster of Paris mixture was 
then placed into 2 Petri dishes. The Petri dishes were 
tapped on the table to make the plaster of Paris mix-
ture spread throughout the dishes. All of the environ-
ments were allowed to dry for a couple of days. Once 
they were completely dry, they were moistened with 
water and a few grains of yeast were added for the 
Collembolans to eat. Ten Collembolans were placed in 
each environment. A red craft pom pom was cut into 
fours and was scattered in the Collembolan experi-
ment environment. The number of Collembolans 
was counted and recorded as data. At the end of the 
experiment, 51% of the Collembolans were found in 
the experiment and 49% were found in the control. 
Seventy percent of the Collembolan eggs were found 
in the experiment and 30% were found in the control. 
This suggests the hypothesis was incorrect. The red 
craft pom pom didn’t lower the number of Collembo-
lans or their reproduction rate.
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5670
Will Basil Seeds Germinate Faster If Orange 
Peels Are Added to the Soil? 
Jared Carrillo and T. Miller (teacher)
Oliver Wendell Holmes Middle School  
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to determine 
if orange peels added to the soil of basil seeds will 
cause more to germinate. Farmers and almost every-
one who wants to grow a plant from seeds thinks of 
using a soil rich in nutrients. Many of them buy bags 
of fertilizer that come with lots of nutrients, but this 
can be expensive. Orange peels are rich in nutrients. 
The hypothesis was that when the orange peels were 
added to the soil, more basil seeds would germinate. 
A knife was used to cut 10 empty 5-gallon contain-
ers in half to serve as pots. Each pot was color coded 
with duct tape and holes were poked at the bottom of 
each for drainage. A small plastic shovel was used to 
scoop soil into each pot. The same number of orange 
peels was added to half of the pots. Five basil seeds 
were planted 1 inch deep in each pot. Each pot was 
fixed inside a big metal cage outside to keep the birds 
out and to hold the pots in place. At night the pots 
were kept in a shed. Observations were made and 
recorded for 31 days. The data collected showed that 
20 out of the 25 control seeds germinated and only 10 
of the 25 experimental seeds did. A 50% decrease in 
germination occurred in the experiment setup. These 
observations indicate that adding orange peels to the 
soil does not result in greater germination of basil 
seeds. The hypothesis is then incorrect.

5671
Which Temperature Will Have the Greatest 
Effect on the Strength of a Rubber Band?
David Vargas and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to determine if 
temperature has an effect on the strength of a rub-
ber band. The hypothesis was that hot air from a 
hair dryer would have the greatest effect on a rubber 
band. To test the hypothesis a rubber band was cut 
to 30-cm long. A mark with a pen was placed at 5 cm 
from the end. A metal washer was tied onto one end 
of the rubber band. The other end of the rubber band 
was tied to a pencil and threaded through a hole in a 
shoe box. The length between the two markings was 
measured at 20 cm and recorded. The rubber band 
was tested at room temperature, using hot air, and 
inside a refrigerator. The average length of the rubber 
band after 5 minutes at room temperature was 20.8 

cm. After being blown with a hair dryer for 5 min-
utes, the average length was 21.5 cm. Finally, after the 
rubber band was placed in the refrigerator for 15 min-
utes, it had an average length of 21.1 cm. The hypoth-
esis was correct. The heat from a hair dryer had the 
greatest effect on the rubber band.

5672
Will a Population of Collembolans Decrease 
If Soap Is Placed in Their Environment?
Alexis Cruz and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to see if soap is 
harmful to the living organisms called Collembolans. 
The hypothesis is that soap is harmful to Collembo-
lans. To conduct this experiment the following pro-
cedures were used. I placed 1 part charcoal to 9 parts 
plaster of Paris in a plastic container. The lid was 
closed tightly and the container was turned until the 
ingredients were completely mixed. This powdered 
mixture was placed in a bowl, water was added and 
it was stirred until it was the consistency of yogurt. 
It was dropped into 2 Petri dishes and they were 
tapped on the table to spread the mixture throughout 
them. It was allowed to dry for a couple of days. The 
new environments were then moistened by putting 
drops of water onto them. A few grains of yeast were 
placed in the Petri dishes for the Collembolans to eat. 
Ten Collembolans were placed into each of the 2 Petri 
dishes. Ivory soap shavings were scraped into one 
of the Petri dishes and it was labeled experiment. A 
stereomicroscope and a hand lens were used to count 
the number of Collembolans as data. In total, 144 Col-
lembolans were counted and 24 eggs were counted 
on the last day. Seventy-two percent of the Collembo-
lans and 42% of the eggs were counted in the control. 
Twenty-eight percent of the Collembolans and 58% 
of the eggs were counted in the experiment. The 
evidence suggests the hypothesis was correct: Soap 
should not be placed in the Collembolans’ environ-
ment.

5673
Colored Paper Versus White Paper
Charlotte Agniel and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

Will colored paper help girls remember more words 
as opposed to white paper? The purpose of the 
experiment was to see if colored paper has an effect 
on memory. The hypothesis was that colored paper 
would help girls remember more words than white 
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paper. The procedures for my experiment were as 
follows. First, the word “elusive” was written on red, 
green and white paper. Then 20 girls read the word 
“elusive” off of the white paper, and 1 hour later they 
were shown a piece of white paper to see who re-
membered the word. The same procedure was done 
on another group of 20 girls with red paper and then 
green paper. The number of girls who remembered 
the word was counted as data. Thirteen girls out of 20 
remembered the word on white paper, which is 65%. 
Eleven out of 20 girls remembered the word on red 
paper, which is 55%. And 11 out of 20 girls remem-
bered the word on green paper, which also is 55%. 
The hypothesis was incorrect. More girls remembered 
the word on the white paper.

5674
Effects on Evaporation
Aadhya Guliani and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Evaporation has several principles and different fac-
tors that impact it. This project looked into density, 
temperature and exposed surface area. At the start, 3 
hypotheses were made. Those 3 hypotheses were, “I 
believe that liquids with a higher density, liquids at a 
higher temperature, and liquids with a greater surface 
area of exposure will evaporate more quickly than 
their opposites.” Materials required included paper 
and pencil; a thermometer; a pipette; 4 containers 
(each with a different surface area); 5 different liquids 
(water, acetone, oil, milk and orange juice); a weigh-
ing balance; a stopwatch; 12 beakers; a barometer; 
and a hygrometer. To measure the effect of different 
liquids on the evaporation rate, 20 mL of each liquid 
were taken in beakers, and the weights were re-
corded. Then, the temperature part of the experiment 
stepped in, and the same amount of each liquid was 
placed both inside and outside the house. The volume, 
weight, temperature and humidity were recorded 
regularly. For the experiment involving exposed 
surface area, 2 sets of 4 bowls with different surface 
areas were used, and all of them were filled with 10 
mL of water. One set was kept inside and one out-
side. The volume and weight of each were recorded 
regularly. In the end, all of the data collected agreed 
with the hypotheses. It was proven that liquids at 
higher temperatures, with a higher density and with 
a greater surface area of exposure all evaporate faster 
than their opposites. This was stated in the hypotheses, 
and is also a scientific fact, which was proven through 
this experiment.

5675
Sound in Water: How Is Water Affected 
By Volume and Pitch When Placed on a 
Speaker?
M.F. Avendano-Stewart and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In this project, I hope to learn how water is affected 
by volume and pitch. I believe that if the sound has 
high pitch, and/or is loud and resonant, the water 
will “jump,” whereas if there is low pitch, and/or low 
volume, the stream of water will be low. Since we 
cannot see the effects of sound in air, I observed it 
in water. Sounds are vibrations that propagate from 
their source in the medium that’s surrounding, creat-
ing a sound wave. There are two main types of sound 
waves: longitudinal and transverse. Longitudinal 
waves compress and stretch on one plane in the same 
direction sound travels. Transverse waves horizon-
tally propagate the sound, and oscillation occurs 
vertically. Once the sound stops, the medium regains 
equilibrium pressure. First I set up the speakers. 
Then I started playing songs that varied in pitch and 
dynamics. I wrote down observations. If the note was 
high, then the water “jumped” high. The louder/more 
resonant the bass was, the wider the ripple. If the note 
was quick, the ripple was small. Pitch didn’t affect 
the water. In summary, when the sound was loud, the 
water “jumped,” and when it was quiet, the stream of 
water was lower. When the sound was loud/more res-
onant, the water had a wide ripple. When the sound 
was quick, the ripple was small. What surprised me 
was the fact that the pitch did not have any effect on 
the water. All in all, pitch did not affect the water, but 
volume did.

5676
Will a Candle’s Temperature Affect 
Its Burn Rate? 
Maya Sofia Ramirez and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to see if a can-
dle’s temperature affects how long it will burn. This 
experiment was also done to determine a way for 
birthday candles to last longer and drip less wax on 
a cake. It was believed that the chilled candles would 
burn less than the candles at room temperature for 
the same amount of time. To test the hypothesis, 24 
candles were measured to make sure they were all the 
same length. Next, 12 of the 24 candles were tightly 
wrapped in plastic wrap to make sure no moisture 
reached the wicks, and were placed in the refrigera-
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tor. They were left in the refrigerator to chill overnight. 
After being chilled, the candles were removed from 
the refrigerator, unwrapped and lit immediately. 
After letting the chilled candles burn for 10 minutes 
their flames were put out and their decrease in length 
was recorded. Finally, the room temperature candles 
were also burned for 10 minutes and their length 
was recorded. The average burn rate for the chilled 
candles was 2 cm per 10 minutes, and the average 
for the candles at room temperature was 3 cm per 10 
minutes. The hypothesis was correct; the burn rate of 
the chilled candles was less than the burn rate of the 
room temperature candles.

5677
Will a Population of Collembolans Decrease If 
Windex Is Sprayed Into Their Environment?
Stephanie Esparza and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to determine if 
Windex sprayed in Collembolans’ habitat would affect 
the Collembolans’ population. My hypothesis was 
that a population of Collembolans would decrease 
if Windex was added to their environment. Collem-
bolans are tiny arthropods that like to eat mold and 
have a springtail on their abdomen. In order to test 
the hypothesis, I placed 1 part charcoal to 9 parts 
plaster of Paris in a plastic container. Then the lid was 
closed tightly, and the container was turned until 
the ingredients were completely mixed. Some of this 
powdered mixture was poured into a bowl and water 
was added to it. It was stirred until it was completely 
mixed to make it the consistency of yogurt. The plas-
ter of Paris mixture was poured into 2 Petri dishes, 
which were tapped on the table to make the mixture 
spread throughout the entire Petri dishes. They were 
allowed to dry for a couple of days. All of the Collem-
bolan environments were moistened with water. A 
few grains of yeast were added for the Collembolans 
to eat. Thirteen Collembolans were placed in each 
environment. Windex was sprayed into the Collembo-
lan experimental environment after the Collembolans 
had been added. The number of Collembolans was 
counted and recorded as data. At the end of 6 weeks, 
26% of the Collembolans were found in the experi-
ment and 74% were in the control. Thirty percent of 
the eggs were found in the experiment and 70% of the 
eggs were found in the control. According to the data, 
the hypothesis was correct. The population of Collem-
bolans in the experiment decreased with the Windex 
sprayed onto the Collembolans in their habitat.

5678
Will a Population of Collembolans Increase  
If Coffee Beans Are Added to Their Diet?
Rebeca Barron and T. Miller (teacher)
Oliver Wendell Holmes Middle School 
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to see how Col-
lembolans react with coffee beans within their en-
vironment. The hypothesis was that a population of 
Collembolans would increase if fed small pieces of 
coffee beans and yeast as their food. We put 1 part 
powdered charcoal to 9 parts plaster of Paris into a 
plastic container. The lid was closed tightly and the 
container was turned until the ingredients were com-
pletely mixed. Some of this powdered mixture was 
put into a bowl. Water was added and mixed until it 
was made to the consistency of yogurt. We poured 
the plaster of Paris mixture into 2 Petri dishes and 
tapped them on the table to make the mixture spread 
throughout the entire Petri dishes. They were allowed 
to dry for a couple of days. All of the Collembolan en-
vironments were moistened with water. A few grains 
of yeast were added for the Collembolans to eat. Ten 
Collembolans were added to each of the two environ-
ments. Coffee bean pieces were added to 1 Petri dish 
and it was labeled experiment. The other Petri dish 
was labeled control. A total of 320 Collembolans were 
counted and a total of 250 Collembolan eggs also 
were counted after 6 weeks. Sixty-seven percent of the 
Collembolans were counted in the control, and 33% 
in the experiment. Eighty-eight percent of the Collem-
bolan eggs were counted in the experiment, and 12% 
in the control. According to the data, the hypothesis 
was incorrect because the coffee beans placed in the 
Collembolans’ environment did not increase their 
numbers.

5679
Play-Doh and Collembolans
Itzel Hernandez and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

Will a population of Collembolans decrease if Play-
Doh is added to their environment? The purpose of 
this experiment was to see if Play-Doh is safe for chil-
dren by testing it on a population of Collembolans. 
The hypothesis was that the population of Collembo-
lans would decrease if Play-Doh was added to their 
environment. I placed 1 part charcoal to 9 parts plas-
ter of Paris in a plastic container, closed the lid tightly 
and turned the container until the ingredients were 
completely mixed. Some of this powder was placed 
in a bowl and water was added. Again, it was stirred 
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until it was completely mixed. This was dropped into 
Petri dishes, which were tapped on a table until the 
mixture was spread evenly throughout the Petri dish-
es. It then was allowed to dry for a couple of days. 
The Petri dish environments were moistened with 
water and a few grains of yeast were added for the 
Collembolans to eat. Ten Collembolans were placed 
into the Petri dish environments and bits of Play-
Doh were placed in the experiment. The numbers of 
Collembolans and eggs were counted as data. On the 
last day a total of 75 Collembolans and 27 eggs were 
counted in total. Four percent of the Collembolans 
and 0% of the Collembolan eggs were found in the 
experiment. Ninety-six percent of the Collembolans 
and 100% of the Collembolan eggs were found in the 
control. The hypothesis was correct: The population 
of Collembolans decreased with Play-Doh. Since this 
happened with the Collembolans and eggs, maybe 
Play-Doh shouldn’t be made for children to play with.

5680
Will Chewing Gum Help a Person Solve 
More Math Problems Correctly? 
Debbie Morales and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find a less 
stressful way to take tests. The hypothesis was that 
chewing gum would improve the number of math 
problems completed correctly. To test the hypothesis, 
a test was created consisting of 32 integer numbers. 
Another test was made with the exact same prob-
lems. The only difference was that the problems were 
shuffled in a different order. Half of the tests had 
stars on them and were used to test people while 
they were chewing gum. This was the experiment. 
The other tests, with no stars, were used to test the 
same people without chewing gum. This was the 
control. Thirty people were tested on both tests, with 
them having only 1 minute to complete as many 
problems as possible. All of the tests were corrected 
and the correct answers were counted as data. The 
percentage for correct answers on the control test was 
58.3%, and for correct answers on the experiment test 
was 73.4%. The hypothesis was correct.

5681
Will a Population of Collembolans Decrease 
If Styrofoam Is Added to Their Environment
Ryan Sullivan and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine if a pop-
ulation of Collembolans will decrease if Styrofoam is 
added to their environment. The hypothesis was that 
a population of Collembolans would not be affected 
by the Styrofoam. To test the hypothesis the follow-
ing procedures were used. I placed 1 part powdered 
charcoal to 9 parts plaster of Paris in a container. The 
lid was closed and the container was turned until the 
ingredients were completely mixed. The powdered 
mixture was place in a different container, water was 
added and it was stirred with a spoon. (It was the 
consistency of yogurt.) This substance was poured 
into 2 Petri dishes and they were tapped on the table 
to spread the mixture throughout the Petri dishes. 
They were left to dry for a couple of days. Both of 
the Collembolan environments were moistened with 
water and yeast was added for the Collembolans to eat. 
Scraps of Styrofoam were scraped off of a big piece of 
Styrofoam and added to one of the Petri dishes. This 
was labeled experiment. The other environment was 
labeled control. Nine Collembolans were placed in 
the experiment and control Petri dishes. A total of 115 
Collembolans and 69 Collembolan eggs were counted 
after 7 weeks. A total of 30.4% of all of the Collembo-
lans and 92.8% of the Collembolan eggs were found 
in the experiment. A total of 69.6% of the Collembo-
lans and 7.2% of the Collembolan eggs were found 
in the control. The data suggests the hypothesis was 
incorrect because there were fewer Collembolans in 
the experiment. The scientist has no reason to explain 
why the eggs didn’t hatch into Collembolans in the 
experiment.

5682
The Fastest Reaction
George Lopez and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find out 
which gender in the 7th grade has faster reactions. 
The hypothesis was that the 7th-grade boys would 
have faster reactions. Each student (20 girls and 20 
boys) held one hand parallel to the ground, bent at 
the elbow, and made a wide C with the fingers. The 
examiner held the ruler and placed his thumb and 
index finger on the 30-cm mark. Each boy’s and girl’s 
hand was placed slightly under the 1-cm mark and 
the ruler was dropped. The boy or girl would catch 
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the ruler and then it would be measured how many 
centimeters the ruler fell before it was caught. The av-
erage length for the girls was 24.3 cm and the average 
for the boys was 21.2 cm. The hypothesis was correct.

5683
Does Music Affect Plant Growth?
Chelsea Ma and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of my experiment was to see if music 
can stunt or expedite a plant’s growth. My hypothesis 
was that music does affect plants and that different 
types of music affect plants differently because of the 
various sound waves. The plant I used was a mari-
gold, and I planted 6 of these into 6 different cups, 
watered them, and played music to 3 of them for 30 
days. I researched the time they grew and how fast 
they normally bloomed throughout the 30 days, and 
also the best soil for them to grow in. As a control to 
compare to I left 3 plants music-free, and the other 
3 plants were played music. For the 3 plants that 
were played music, 1 was played a variety of differ-
ent styles, 1 was played sad soft music, and the other 
was played loud happy music. I placed them out in a 
sunny area and made sure each of them was watered 
and played music to at the same time. The results at 
the end of the experiment were that the 3 plants that 
were played music grew taller and had more leaves 
than the plants that weren’t played music. Plant 3, 
which was played happy music, grew to 4.25 cm in 
height and had 105 leaves. Plant 4, which was played 
sad music, grew to 5.72 cm and had 55 leaves. Plant 2, 
which was played a variety of music, grew to 5.55 cm 
and had 155 leaves. Plant 1, which was played no mu-
sic, grew 0 cm and had 0 leaves. Plant 5, which was 
played no music, grew to 4.06 cm and had 95 leaves. 
Plant 6, which was played no music, grew to 1.53 
cm and had 5 leaves. In conclusion, this experiment 
showed that music does affect plant growth. Not only 
that, but the plant that was played a variety of music 
genres outgrew the rest of the plants. 

5684
What Is the Fastest Way to Solve the 
Rubik’s Cube?
Iris Ho and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this science fair project was to find 
whether the layer method or the Petrus method is 
faster when solving the Rubik’s Cube. My hypothesis 
was that the layer method will be faster because it 
is a more direct approach than the Petrus method, 

even though the Petrus method is easier to wrap your 
head around. To do this project you have to get a 
Rubik’s Cube and find 2 or more methods for solving 
it. After finding your 2 methods you should pick 1 
method to start with and practice that method until 
you have mastered it. After mastering it, you need 
to time yourself while solving the cube with that 
method multiple times and record the results. Then 
you need to do the same for the other method. After 
timing yourself while doing both, the one with the 
lower average will be the faster one. My hypothesis 
was correct: The layer method was slightly faster. In 
the end, this experiment could have ended multiple 
ways because the cube could have been scrambled in 
multiple ways, with some easier to solve than others. 
If this experiment were to be done again, it would be 
nice to add a few more methods.

5685
How Does the Amount of Light Received 
Affect Dinoflagellates’ Bioluminescence? 
Desiree (Xinyin) Wang and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Have you ever wondered why dinoflagellates, a type 
of algae that lives in the ocean, glow when they are 
disturbed or agitated? Why are they not biolumines-
cent during the daytime? In this biotechnology sci-
ence experiment, you can find answers to all of these 
questions and more, including how the amount of 
light affects the brightness of their bioluminescence. 
In this project, the dinoflagellates were placed in 3 
light conditions: Light (meaning they would receive 
light and light only); Light/Dark (meaning they 
would receive both light and darkness); and Dark 
(meaning they would not receive light at all). My  
hypothesis was that the Light/Dark condition would 
be the most bioluminescent, while the other condi-
tions would not be very bioluminescent. To test my 
hypothesis, dinoflagellates were placed in the 3 con-
ditions and were observed for the next 10 days. The 
results proved my hypothesis correct; the Light/Dark 
condition was the most bioluminescent, while the 
other 2 conditions were not very bioluminescent at 
all. From this experiment, one can conclude that di-
noflagellates need both light and darkness in order to 
be bioluminescent. They will not glow if they receive 
only light or receive only darkness. 
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5686
Which Antacids Are More Effective and 
Healthy: Chemical or Natural?
Vaibhavi Patankar and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This experiment compared the effectiveness of 
natural and chemical antacids. Natural antacids 
used were milk, gooseberry juice, cinnamon, cab-
bage, mint, chamomile tea, potato juice, apple cider 
vinegar, ginger juice, and cold water. Alka-Seltzer, 
Rolaids, Tums, PEPCID AC, and Kroger Advanced 
Antacid were the chemical antacids used. An HCl 
solution of 0.1 M was used to represent stomach acid. 
The most effective antacids should try to maintain 
the pH level in the stomach between 2 and 3, which 
is considered to be the healthy pH level for stomach 
acid. The purpose of the experiment was to find the 
best (healthy and effective) natural and chemical ant-
acids of the ones that were tested, and then to com-
pare the two. The pH of the natural and chemical
antacids was measured with a pH meter after each 
antacid was mixed with HCl. The data was recorded 
and compared. After adding the natural antacids 
milk, gooseberry juice, cinnamon, cabbage, mint, 
chamomile tea, potato juice, apple cider vinegar, 
ginger juice, and cold water to HCl (1.5 pH), the pH 
levels of the mixtures (antacid + HCl) were recorded 
as 5.4, 2.1, 1.75, 2.05, 1.8, 1.8, 2.7, 1.85, 2.3 and 1.8, 
respectively. After adding the chemical antacids 
Alka-Seltzer, Rolaids, PEPCID AC, Tums, and Kroger 
Advanced Antacid to HCl, the pH changed to 6.7, 5.9, 
1.86, 6.14 and 7.3, respectively. The results suggest that 
ginger juice and potato juice are the best natural ant-
acids and Rolaids is the best chemical antacid. Natu-
ral antacids would be better than chemical antacids 
to maintain a healthy pH for stomach acid.

5687
pH and Photosynthesis 
Aidan Azarmi and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

Will the pH of a saltwater reef aquarium be stabilized 
by running a reverse light cycle refugium growing 
macro algae? Will the macro algae absorb some of 
the acidic CO2 in the water and stabilize nighttime 
pH drops? In the ocean pH is relatively stable at 8.3. 
In a saltwater reef aquarium, with a much smaller 
water volume, pH levels can fluctuate (pH 7.5-8.6). 
Changes in the concentration of dissolved CO2 have 
a large effect on pH. During the day, corals and algae 
photosynthesize and consume CO2, causing the water 
pH to rise. During the night, excess CO2 builds and 

lowers the pH. Low pH levels (below 7.9 pH) can lead 
to stress in animals. The hypothesis is that grow-
ing algae in a connected tank under the aquarium (a 
refugium) and turning on bright lights at night (re-
verse light cycle) will have a stabilizing effect on pH 
dips at night. The macro algae will use the extra CO2 
at night. The target range for pH is 8.0-8.4. The pH 
fluctuations outside of a normal pH range will hurt 
fish and other species in the animal kingdom besides 
coral. To test this hypothesis, place an Apex controller 
into the water to monitor pH. Then place macro algae 
under a programmable light in a refugium aquarium. 
Next, program the light to switch between being 
on during the day and off during the night, and on 
during the night and off during the day every other 
day. Use the Apex controller to monitor the pH every 
10 minutes over a period of 6 days. Since there is too 
much data to average everything, find the average of 
the highest pH during the day, two separate ones for 
when the refugium light is on a normal and a reverse 
light cycle. Average the lowest pH during the night 
when the light cycle is reverse and normal. This will 
give 4 averages. The average daytime pH of when the 
refugium light was on a normal light cycle was 8.38, 
and at nighttime it was 8.22. When the refugium light 
was on, the average daytime pH was 8.4, and the 
average nighttime pH was 8.27. In conclusion, the hy-
pothesis was correct because the nighttime pH was 
raised by a whole .05 (a very large difference in pH) 
when the reverse light cycle was on, creating smaller 
fluctuations in pH. It would have very little effect on 
the daytime pH. This demonstrates how a reverse 
light cycle does help the pH of an aquarium.

5688
How Do Acidity Changes Affect Brine  
Shrimp Population Survival Rates?
Elijah Moreno and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find out what 
might be the consequence of failing to control the pH 
balance of the water of brine shrimp. The hypothesis 
is that as the water becomes more acidic, a popula-
tion of brine shrimp will decrease. The scientific 
name of brine shrimp is Artemia and they prefer to 
live in water that is warm and full of food and oxy-
gen. First the hatchery for the brine shrimp was made 
by cutting a 1-liter water bottle ¼ from the bottom 
and cutting another bottle ½ of the way down. They 
were put together with the first going upside down 
on top of the second one. Next an air line was placed 
at the cap of the first bottle, and 1 tablespoon of salt, a 
pinch of baking soda, and water were added. 
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Approximately 100 eggs were placed in the hatchery. 
After the eggs hatched, the brine shrimp were placed 
evenly into 2 glasses. One was labeled control and 
the other was labeled experiment. Every day for 10 
days the brine shrimp were counted, and 0.1 ml of 
white vinegar was only added to the experiment. 
The same procedures were repeated for a second 
trial. In the first trial, all of the experiment shrimp 
died in 5 days with a pH level of 7.0, and all of the 
control shrimp died in 7 days with a pH level of 6.0. 
Zero percent of the experiment shrimp survived and 
0% of the control shrimp survived at the end of the 
experiment. In the second trial all of the shrimp in 
the experiment died in 10 days with a pH level of 9.5, 
but in the control they didn’t die. Zero percent of the 
experiment shrimp survived and 80% of the control 
shrimp survived. Failing to control the environmen-
tal pH balance can lead to the death of brine shrimp.

5689
Which Shampoo Brand Has the  
Highest Level of pH?
Victoria Groberman and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this project was to determine which 
shampoo brand has the highest pH level. The pH 
level is the measure of the level of acidity or alkalin-
ity tested in a solution. The lower the pH level, the 
more acidic the substance is, and the higher the pH 
level, the more basic the substance is. Shampoo is 
healthier for your hair if it has a more acidic pH level 
because it helps retain moisture. The 3 shampoos 
tested were VO5, Head & Shoulders and White Rain. 
The hypothesis was that Head & Shoulders would 
have the highest pH level. To test this hypothesis, the 
3 shampoos were poured into 3 different plastic cups. 
Three strips of pH paper were placed into the 3 cups. 
Five minutes later, results were read and the experi-
ment was retested 7 more times. At the end of the 8 
tests, the average pH level was calculated. My hy-
pothesis was partially correct because both the Head 
& Shoulders shampoo and the White Rain shampoo 
had a pH of 6, while the VO5 had an average pH of 
5. The 3 shampoos had similar pH levels, although 
Head & Shoulders and White Rain had the highest 
pH levels. 

5690
Will Pinto Beans Germinate Faster in  
Fertilized or Unfertilized Soil?
Sydney Soronow and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to see if pinto 
beans would germinate faster in fertilized soil (ex-
periment) or unfertilized soil (control). The hypoth-
esis was that pinto beans would germinate faster in 
fertilized soil. For the procedures, fertilized soil was 
placed in 20 pots and unfertilized soil was placed in 
20 pots. Two pinto beans were planted in each pot 
4 cm below the surface of the soil. Lastly, the pots 
were watered with 1/8 cup of water every day for 
10 days. On the 8th day, 11 seeds germinated in the 
experiment and 0 germinated in the control. On the 
9th day, 18 seeds germinated in the experiment and 
15 germinated in the control. The pinto beans in the 
experiment germinated faster because they germinat-
ed on the 8th day and the pinto beans in the control 
germinated on the 9th day. The data suggests that the 
hypothesis was correct; the pinto beans germinated 
faster in the fertilized soil. 

5691
Does the Top on the Container Help Keep 
Your Meat Fresher in the Refrigerator? 
Sultan Daniels and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This experiment set out to find if the top on a con-
tainer of meat affects the freshness of the meat when 
put in the refrigerator. There were 3 pieces of meat. 
The control was put in a plastic container without 
a top and the container was put outside the refrig-
erator. There was another piece of meat in a plastic 
container without a top and this one was put inside 
the refrigerator. The third piece of meat was in a 
plastic container with a top on it and was put inside 
the refrigerator. The meat outside the refrigerator was 
the first to spoil, which was foreseen because high 
temperatures are a known cause of spoilage. Later 
on, the meat without a cap in the refrigerator started 
to lose moisture and release a horrid stench. This 
meat spoiled before the meat in the refrigerator with 
the top on it spoiled. This is probably because of the 
oxygen and the air that it was exposed to. Oxygen 
aids microbial growth. The last piece of meat started 
to lose freshness shortly after. When all of the meats 
spoiled, they gave off foul odors that filled up the 
whole room or refrigerator. They also changed colors. 
For the meat with the cap off, the loss of moisture 
was a problem, but for the meat with the cap on, too 
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much moisture was a problem. Water also can help 
aid microbial growth. This effect, however, showed 
later than the effects for the other meat.

5692
Confusing Colors: The Stroop Effect 
Kimia Tashakor and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In this experiment, the difference in reaction time 
between naming a set of colors printed in the same 
color ink and a set of colors printed in a different 
color ink was explored. Using a stopwatch, a list of 
colors (or interactive online test) and 20 volunteers, 
the Stroop Effect could be investigated. My hypoth-
esis was that if the name of a color was printed in a 
hue not indicated by the name, then there would be 
a longer reaction time in saying the color aloud. My 
results showed that it took about double the amount 
of time for the participants to name colors when they 
were printed in a color ink different from the name, 
than when the ink was the same color as the word. I 
have concluded that the Theory of Automaticity and 
the Processing Speed concepts explain the Stroop 
Effect. I learned that reading is a more automatic 
process than color naming, and that the brain cannot 
recognize words when they are in a different color as 
quickly as it can recognize them when they are in the 
same color.

5693
Do Mints Change the Temperature of Water? 
Nidah Mohammed and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this experiment is to see if mints have 
the effect of changing temperature if they are left in 
a liquid for a certain period of time. The hypothesis 
for this is that the cup with the mints is going to have 
a colder temperature than the control cup. This is 
because mints send out chemicals that usually cool 
someone’s mouth, so they also will make the water 
cooler more quickly. The procedure is to first set up 
the area you are going to be doing the experiment 
on (basically, clear away anything that you don’t 
want water on). Take your 2 cups and fill them with 
a 1-cup measurement of warm water (they should be 
the same temperature). Record the starting tempera-
ture, and then take about 5 mints and put them in 
only 1 cup. Set a timer for 5 minutes, and then after 
5 minutes record the temperature. Do this each time 
until 20 minutes have passed. Once the experiment is 
done, look over the data you recorded and see if your 
hypothesis is correct. To conclude, the experiment 

went the way that was predicted, but not completely. 
The temperatures at the end were both at 80.2ºF. The 
hypothesis stated that the cup with the Mentos in it 
would be colder than the control cup, but it wasn’t. 
The cup with the mints was getting colder more 
quickly, though, so the hypothesis was partly correct.

5694
How Does Water Affect Sound?
Laura Nguyen and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This experiment was conducted to discover the fac-
tors that affect the sound produced when blowing 
air across the opening of plastic bottles. Can they 
really produce musical sounds or is this simply just 
a fun way to make noise? In this case, a plastic bottle 
can be treated just like a woodwind instrument. My 
hypothesis predicted that if a bottle was close to 
being full with water, then the resulting sound, or 
note, would be higher. The procedure used 6 plastic 
bottles, and included filling 3 bottles with different 
amounts of water, while another 3 were filled with 
the same amount. Then came recording the musi-
cal notes that corresponded with a tuner. Looking at 
the results from my experiment, my hypothesis was 
proven to be correct because in both situations where 
the 2 bottles were nearly filled, the notes produced 
were different in range in comparison to the 4 out-
comes from the other bottles. In the end, the experi-
ment also gave small amounts of information as to 
why the range of sound that resulted depended on 
factors such as the amount of water in the bottle and 
the size and shape of the bottle.

5695
Will Tomato Seeds Germinate If Exposed to a 
Simulated Space Environment?
Students in Class Periods 1, 2, 3, 4, 5 and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to determine if 
tomato seeds would survive a simulated exposure 
to the environment in space. This experiment was a 
blind study sponsored by Tomatosphere. The hypoth-
esis, decided by vote, was that more seeds would ger-
minate that had never been exposed to a simulated 
space environment. Half of the seeds were placed in  
a vacuum at minus 80 degrees Celsius for 34 days 
at the University of Guelph in Canada. Five seed 
packets marked “A” and 5 seed packets marked “B” 
were mailed from Tomatosphere to Oliver Wendell 
Holmes Middle School. It was not known if the pack-
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ets marked “A” or the packets marked “B” had been 
in the simulated harsh conditions. Half of the seed-
starting pots were labeled “A,” and half of the seed-
starting pots were labeled “B.” All of the pots were 
filled ¾ full with seed-starting soil and 1 seed was 
planted in each pot, being careful to plant the seed in 
the correct pot. A total of 133 seeds marked “A” were 
planted and 133 seeds marked “B” were planted. All 
of the seeds were placed on plant carts under grow 
lights, watered and observed every school day. The 
number of seeds that germinated was recorded and 
graphed. A seed was considered germinated when 
2 seed leaves appeared. At the end of 3 weeks, 93 
seeds marked “A” (70%) had germinated, and 95 seeds 
marked “B” (71%) had germinated. The data was sub-
mitted to the Tomatosphere website and the mystery 
was solved. The seeds in the packets marked “B” 
were the seeds that had the harsh treatment of minus 
80 degrees Celsius in a vacuum for 34 days. Our hy-
pothesis was incorrect; the seeds were not affected by 
being in a simulated space environment.

5696
Will the Bones of Animals From Different 
Vertebrate Classes Have Different Mean 
X-Ray Densities? 
Alexis Vera and L. Simonsen (teacher) 
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

My objective was to find the mean x-ray density for 
skeletons of different classes of vertebrates, specifi-
cally those of mammals, amphibians, reptiles and 
birds. I wanted to know if the bones of different types 
of animals are seen differently when x-rayed. I ob-
tained bone specimens from a Los Angeles Unified 
School District Science Center, including a snake, a 
frog, a crow and a cat. I took the x-rays at the Radiol-
ogy Department at Pasadena City College. I arranged 
each skeletal specimen on an x-ray table and placed 
the x-ray machine’s frame where I thought it would 
fit best, according to each specimen’s size. Next, with 
the help of the x-ray technician, I took an x-ray of each 
specimen. After printing the x-ray images, I labeled 
20 bones on each image using an x-ray density color 
scale, and then calculated a mean x-ray density for 
each image. For comparison, I performed water dis-
placement and calculated the average bone density 
for some specimens. The mean x-ray densities of the 
four vertebrate skeleton x-ray images were: amphib-
ian, 2.45; mammal, 2.69; bird, 2.4; and reptile, 2.5. This 
data supports my hypothesis because each class of 
vertebrates had different results, and the lowest mean 
x-ray densities belonged to the two classes of verte-
brates that contain some hollow bones in their skeletal 

systems. Archeologists sometimes find bones for an 
animal but don’t know what they are. Using this bone 
x-ray density method could help identify the class of 
animal.

5697
Can Eco-Friendly Dishwashing Liquids  
Clean Used Motor Oil From Bird Feathers?
Alondra Vanegas, Lesly Velazquez and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

This project was designed to see which eco-friendly 
dishwashing detergent would remove the most oil 
from different seabird feathers in case an oil spill 
occurred. We weighed all of our different feathers 
when they were in their normal condition, and then 
we saturated them with used motor oil. After that we 
made our soap and water solutions and placed the 
feathers inside. We left the feathers for 7 minutes and 
softly massaged every feather. When we took them 
out of the solutions, we waited 2 days until they were 
fully dry to weigh them again. To find the results and 
compare the detergents we determined the mean for 
the mass of oil removed by each soap solution. The 
highest was 0.4625. Another graph showed the dis-
tribution of the amount of oil removed from every 
feather according to which detergent was used. The 
soap made from plant oils consistently removed the 
most oil. Our hypothesis was that the petroleum-
based soap would remove the most oil, but our data 
did not support this hypothesis. This experiment 
helped us realize that we can use detergents we might 
have in our homes to help out in an oil spill. Marine 
rescue centers take in animals that have been covered 
by oil and clean them up. They could use our results 
to train volunteers.

5698
Can We Create a Tool for People Wearing 
Glasses to See Better Through a Microscope?
Gabriel Garcia, Kelvin Vicente-Perez and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

This project’s goal was to be able to create a new 
type of tool to improve the focus adjustment of a 
compound microscope for people with compromised 
vision. We got a compound microscope and 12 diop-
ter loops from an optometrist, ranging from -6 to +6. 
To calibrate our tool, we cut out 2 circular pieces of 
cardstock, and marked where 20/20 vision was for the 
starting point on the coarse adjustment knob. After 
that we calibrated each of the diopter loops with 20/20 
vision from our starting point, with the negative di-
opters on one side of the compound microscope (left 
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side) and the positive diopters on the other side (right 
side). The purpose of this tool was to make it possible 
for anyone with a vision prescription within that 
range (-6.0 to +6.0) to be able to adjust the compound 
microscope to a setting that would allow them to see 
clearly. When we finished calibrating the compound 
microscope we got classmates with compromised 
eye vision to try our tool. The majority of our fellow 
students who tried it out were able to see through the 
microscope better than they would normally without 
their glasses on. We were successful with the diop-
ter loops for our experiment. Our results definitely 
supported our hypothesis. The experiment clearly 
showed that we were able to create something that 
could help people use microscopes more effectively.

5699
Which Species of Radishes Are More 
Resilient to Salinization? 
Alesandro Mier and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

This project was designed to see which of 3 species of 
radishes (Cherry Belle, French Breakfast and Mi-
yashige White) would be the least affected by saline 
soils. I grew 24 plants in 4 groups: 6 plants in each 
group, with 2 plants of each type in each group. I 
watered the groups with increasingly concentrated 
mixtures of water and salt, which were 0.5 tsp. of salt 
to 1 gallon of water; 0.5 tsp. of salt to 1 liter of water; 
0.5 tsp. of salt to 1 pint of water; and freshwater with 
no salt as a control group. I measured the growth of 
each plant to see how each species reacted to different 
concentrations of salt in the water and soil. In 2 of the 
treatment groups, including the most concentrated 
salt mixture, the Cherry Belle type grew the largest. 
My hypothesis, that the Cherry Belle radish would 
be the most resilient because that specific species 
requires the least amount of water of all 3 types and 
would therefore take in less salt, was strongly sup-
ported by these results. To continue this experiment, 
I would use a wider range of radishes with stronger 
concentrations to see if my hypothesis would still 
hold up, to test the extent of the Cherry Belle’s resil-
ience, and to see if this hypothesis works with other 
crops. This experiment’s results could be used by 
farmers and agricultural scientists to determine what 
types of radishes to plant in drought conditions or 
saline soils.

5700
Which Type of Greenhouse Gas Contributes 
the Most to Global Warming?
Pamela Cana and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

This project was designed to discover which type of 
greenhouse gas contributes the most to global warm-
ing. To test my gases, I used 3 airtight glass jars with 
temperature probes inside. Also, a temperature sen-
sor was connected to the probes and a computer. I set 
all of my materials outside and connected 1 probe at 
a time to the temperature sensor. Once the tempera-
ture showed up on the computer, I wrote it down in 
my notebook, connected another probe to the sensor, 
and repeated this same process every 5 minutes for 
an hour. I carried out this process with nitrous oxide 
and carbon dioxide. My results up to then showed 
that nitrous oxide trapped heat more. The tempera-
tures in the carbon dioxide tests never went higher 
than in the nitrous oxide tests. The temperatures in 
the nitrous oxide tests increased steadily and consis-
tently, while the temperatures in the carbon dioxide 
tests increased and decreased rapidly in short dura-
tions of time, even though the overall change was an 
increase. When I tested my gases, there were some 
days when the air temperature was colder than other 
days. Before I did this experiment, my hypothesis 
explained why I thought that carbon dioxide would 
contribute the most to global warming. My results 
did not support my hypothesis. My next steps for this 
investigation would be to control the sources of light 
and heat that the jars are exposed to. For example, a 
heat lamp could substitute for the sun.

5701
Does Mating Wild-Type Fruit Flies and 
Mutant Fruit Flies Produce More Wild-Type 
or More Mutated Phenotypes?
Alize Botello and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

My project was designed to find out if crossing wild-
type fruit flies with mutant fruit flies would result 
in more mutated or more wild-type phenotypes in 
fruit fly offspring. I used FlyNap to make my parent 
fruit flies fall asleep. Once the fruit flies were asleep, 
I took them out of their vials and determined their 
gender and phenotypes. Then, I put 2 male or female 
wild-type parents in a different vial with another 2 
male or female mutant fruit flies. Next, I waited for 
them to mate, and then checked the phenotypes of 
the offspring in each vial. My offspring had far more 
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mutated phenotypes than wild-type phenotypes for 
each parent combination. There were 43.21% wild-
type phenotypes and 56.79% mutated phenotypes in 
the fruit fly offspring. My hypothesis was that there 
would be more wild-type phenotypes than mutations 
because those genes are dominant. But my results did 
not support my hypothesis. In 1 vial alone, there were 
39 offspring that all had mutated phenotypes, so I 
concluded (and have since confirmed through research) 
that the vestigial wing is an X-linked trait. If I were to 
do this experiment again, it would be interesting to 
use additional mutant fruit flies, such as those with 
no eyes, ebony bodies or legs on their head, to study 
which mutations are sex-linked or recessive compared 
to wild-type genes.

5702
Can Labeling Common Objects Interfere With 
the Brain’s Ability to Name Those Things?
Brianna Acosta and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

My project was intended to see how much of a differ-
ence in thought processing time people have when 
certain attributes of words change slightly. I exam-
ined this by finding a Stroop Test on the Internet and 
giving students the test (with permission) to see how 
much word and color changes delayed their reactions. 
The Stroop Test does this by mixing labels of colors 
and the color in which the word is written. After test-
ing 34 students, my results showed that, on average, 
matching colors took 16.7% (1.67) fewer seconds than 
mixed labels, and matching words took 20.3% (2.03) 
fewer seconds than mixed labels. After reviewing my 
results, I saw that my hypothesis was partially sup-
ported, because I predicted the results would come 
out to about a 30% to 50% difference, when they only 
came out to about a 15% to 25% difference. But there 
was a significant difference. Next time it would be 
better to test how much of a difference it would make 
to give the words a different style and different sizes. 
Anybody trying to find people who have a keen eye 
for detail could use the results of this study (and the 
Stroop Test itself) to aid them in their search.

5703
Is There Evidence of an El Niño Event 
This Year?
Esmeralda Roque and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

The purpose of my project was to see if ocean surface 
temperatures at Los Angeles County beaches are high 
enough for an El Niño event. I first went to the Santa 

Monica Pier. I had my tray and took a sample of some 
seawater. I placed my waterproof thermometer in the 
sample. I waited for 30 seconds and then recorded the 
temperature. For each beach, I took exactly 6 samples. 
My graph showed how over time, ocean surface water 
temperatures got warmer. My data supported my  
hypothesis because my recordings showed that the 
mean water temperatures I got for January, February 
and March were warmer than those months’ normal 
mean water temperatures. I learned that El Niño 
causes a pool of warm water to sit along the coast of 
North, Central and South America. If I had the oppor-
tunity to redo my project, I would learn what types of 
marine species are affected by El Niño events. I would 
do some research first and then go to the beaches to 
find some marine life. Then I would compare my find-
ings with my research. My advice for others doing 
this project would be to plan your trips to the beaches 
and have all of your materials before going. Finally, 
make sure to gather lots of data, which will make 
your data more reliable. I now can share my data with 
oceanographers working on this issue.

5704
What Form of Ibuprofen (Advil Tablets,  
Caplets or Gel Caplets) Dissolves Fastest 
in Your Stomach?
Elennie Hernandez and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

The purpose of my science fair question is to see what 
form of ibuprofen (Advil) dissolves fastest in the hu-
man body. The forms of Advil I used were tablets, 
caplets and gel caplets. I designed an analog of the 
human stomach using a 500-mL beaker, water and 
diluted hydrochloric acid on a magnetic stirrer. It had 
a pH of 2.1 to 2.3 because the human stomach’s pH is 
2.2, and it was 96.0 to 99.0 degrees Fahrenheit because 
the human stomach’s temperature is 98.6 degrees 
Fahrenheit. For each test I dropped a form of Advil in 
the beaker and timed how long it took in seconds for 
it to dissolve. I conducted this process 3 times, each 
with different forms of Advil. Tablets, caplets and gel 
caplets were compared to see which one dissolved 
the fastest. The results showed that the form of Advil 
that had the fastest dissolving mean time was the 
caplets. The slowest form of Advil to dissolve was the 
gel caplets. My results did not support my hypoth-
esis. I thought that the gel caplets would dissolve the 
fastest, but actually the caplets dissolved the fastest. 
This project helped me see which form of Advil to 
use when I need fast relief. It also helped me see how 
the human stomach takes in medicine. My results can 
be used to inform nurses and healthcare providers if 
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they have patients who care about having their medi-
cine work as fast as possible.

5705
Does the Color of a Citrus Fruit’s Flesh  
Indicate How Much Vitamin C It Has? 
Sophia Maldonado, Jamie Medina and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

Our project was designed to determine if the color of 
citrus fruit flesh has any relationship to the amount 
of Vitamin C in those fruits, using starch indicator 
and iodine titration. Forty-ml juice samples were 
taken for each fruit and 10 drops of the starch indica-
tor were added. We placed each sample on the mag-
netic stirrer and mixed iodine into the solution until 
it achieved a complete color change. When compar-
ing the results, we found that the orange flesh (which 
wasn’t dark or light) had the most iodine drops, the 
darker fruits and the pomelo had the second-highest 
titration scores, and the last 2 light-fleshed fruits had 
the least amount of iodine in them. Before doing the 
experiment, we thought that the lighter flesh would 
have more Vitamin C. Our results showed that the 
flesh color that was not too dark or light (orange) re-
quired the highest amount of iodine to titrate. There-
fore our hypothesis wasn’t supported by our results. 
If someone else were to do this project, he/she should 
experiment on all of the citrus fruits on the same day 
so that the cornstarch solution is the same for every 
test. That way the results would be more reliable.

5706
Does Diet Influence BMI in  
Middle School Students?
Marissa Lepe and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

This project was designed to investigate the relation-
ship between BMI (body mass index) and the amount 
of junk food in a person’s diet. Participants were 
asked to fill out food logs over the course of 3 weeks. 
They recorded what they ate daily. Participants’ 
height and weight also were measured, and using 
a BMI calculator and percentile graph, I was able to 
calculate participants’ BMI percentiles and place it on 
an “age for BMI percentile” graph. Participants’ BMI 
percentiles were compared to the percentile of junk 
food in their diets. Results showed that participants 
with higher BMI percentiles ate less junk food than 
those with lower BMI percentiles. After analyzing my 
results, my hypothesis was not supported because 
participants who had higher BMI percentiles ate less 

junk food than participants with lower BMI percen-
tiles. In the future, it would be helpful to add an exer-
cise log to see if participants seem to exercise more to 
balance out the amount of junk food they eat. I think 
these results could be used by my P.E. teachers to 
help all of us at our school to make healthier choices.

5707
Are the Stereotypes About Metal Music  
Fans True?
Vynsint Mills and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

This project was designed to expose stereotypes 
about fans of metal music. My materials included my 
notebook, a pencil and a lot of patience. Since I was 
just making observations, I didn’t use any other ma-
terials. I sat outside of stores that are known for sell-
ing predominantly metal music, and I marked down 
which of a predetermined number of stereotypes 
each customer fit, if any. These included piercings, 
tattoos, dyed hair, black clothing and rude behavior. 
My hypothesis was that many people would fit some 
but not all of the stereotypes. My results supported 
my hypothesis, but not as much as I thought they 
would. My results showed that many people fit one 
stereotype, which is the tendency of metal music 
fans to wear black. But no one fit the biggest known 
stereotype, which is that metal music fans are rude. 
More people than I could count did not fit any stereo-
type. My results indicated that the metal music ste-
reotypes are completely inaccurate. I wanted to show 
that not everyone is going to fit metal music stereo-
types, and I think my data supports this goal. I could 
use my data to make a public service announcement, 
telling people to think before they believe in stereo-
types.

5708
Do 2014-2015 Winter Phytoplankton 
Populations in the Santa Monica Bay Show 
Evidence for an El Niño Event?
Andrew Simonsen and C. Kha (teacher) 
Aveson Global Leadership Academy
1919 E. Pinecrest Dr., Altadena, CA 91001

The purpose of my project was to determine whether 
or not the phytoplankton population in the Santa 
Monica Bay shows evidence for an El Niño event this 
year. An El Niño event happens when ocean surface 
temperatures near our coast rise for a few months 
because the trade winds are too weak to move warm 
water toward the east, which would normally pull 
colder water up to replace it (Jacobsen). When this 
happens, phytoplankton populations fall, affect-
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ing the entire food chain. I collected and counted 
phytoplankton in the Santa Monica Bay. I used a 
micro-plankton net (80 micron mesh) to sample exact 
quantities of seawater. Next, I preserved all of the 
microorganisms in the sample using hot water. I then 
used a microscope to count how many phytoplank-
ton cells there were in several drops of my sample. 
Finally, I used a calculation process created by Robert 
Perry of UCLA OceanGLOBE to determine the num-
ber of phytoplankton cells in a liter of seawater, and 
I compared this to normal levels during non-El Niño 
years. My phytoplankton graph showed that most of 
my samples ranged between 10,000 and 20,000 phyto-
plankton cells per cubic meter of seawater. According 
to Alina Corcoran, a marine biologist who studied 
phytoplankton in the Santa Monica Bay from 2006 
to 2008, the phytoplankton population at the same 
places I sampled was estimated at 20,000 phytoplank-
ton cells per liter of seawater (Corcoran, 2011). My 
data showed 1/1,000th of the phytoplankton cells that 
Corcoran’s data showed, for a non-El Niño year. This 
might have been due to an El Niño event this year, 
and/or just a difference in equipment and procedure.

5709
Can Humans Distinguish Between Real and 
Artificial Smells?
Tina Wu and L. Simonsen (teacher)
Luther Burbank Math Science Technology Magnet Middle School
6460 N. Figueroa, Los Angeles, CA 90046

The purpose of my project was to see if humans can 
differentiate between real substances and fake sub-
stances used to imitate those real ones. I used lemon, 
lemon extract, mint, mint extract, almond, almond 
extract, orange, orange extract, cinnamon and cin-
namon oil. I crushed up the real samples and put 
them in separate vials, and then poured the artificial 
substances in separate vials. Then I blindfolded each 
participant. I gave them a vial and had them smell 
it and identify if it was real or fake. Looking at my 
graph, 5 of the samples were consistently guessed 
incorrectly (5/10), and only 3 of the samples were 
usually guessed correctly (3/10). Two of the samples 
had equal numbers of correct and incorrect guesses 
(2/10). A pattern I saw is that the citrus fruits were 
guessed correctly the majority of the time. I think 
that is because citrus has a really strong and unique 
smell that artificial extracts can’t imitate. My results 
supported my hypothesis because the majority of the 
time, the participants guessed the scent incorrectly. 
Through my experiment, I learned that the human 
sense of smell is strong and can recognize citrus fruit 
scents very easily. My next steps for my experiment 
would be to use more citrus fruits to see if all citrus 

scents are so easily recognized. People can use my 
experiment to create more realistic and recognizable 
artificial smells.

5710
Predicting Saponification Cleanliness 
Characteristics
Rachel Khoobbayan, Rona Khoobbayan, Tera Makabi and  
D. Gaughen (teacher)
Taft Charter High School
5461 Winnetka Ave., Woodland Hills, CA 91364

Saponification is the chemical process by which fat 
is converted to soap. This process involves the at-
tachment of metallic ions from a strong base to long 
chained carbon molecules of fatty acids. The “cur-
ing” of soap involves the neutralization of the base 
ions with the fatty acid chains. We used NaOH 
(sodium hydroxide) as our source of base ions. We 
tested series of available fatty acids to construct and 
cure our soaps. The soaps we made were from palm, 
coconut and linseed oils. We also used beef tallow 
and sunflower seeds to make soap. The process of 
cooking the fats took 1 day, but it required 6 weeks 
for the soap to cure. We categorized the fats accord-
ing to their bond lengths, number of carbons in their 
chains, and whether there was double bondedness 
and/or saturated chains in the fats comprising the 
soaps. These were our independent variables to test 
soap cleanliness characteristics. Our soap cleanliness 
index was comprised of comparing: 1) Stain removal 
on a cloth by kerosene; 2) Sudsing in distilled water 
versus sudsing in Los Angeles City tap water by 
soap concentration; 3) Wetness (i.e., is the soap water- 
loving/hydrophilic) by observing water “beading” 
properties of our soap surfaces; and 4) Rinsability, or 
the ease by which our soap residue can be removed 
from surfaces. Our data sample was small, but there 
was indication that carbon chain length made a dif-
ference on sudsing. Greater molecular saturation did 
reduce cleanliness by increasing hydrophobic proper-
ties in soap stickiness. The “softer” soaps, made from 
organic molecules of plant fats, were found to be less 
cleansing than the beef tallow soaps using the kero-
sene-rinsing standard. However, these softer organic 
soaps were less irritating to our hands and had more 
sudsing and rinsing capacity. Further study would 
include a larger array of soap samples made with dif-
ferent chemical bases such as potassium hydroxide, 
calcium hydroxide, etc. Our study showed that you 
can predict soap cleanliness by analyzing the chemi-
cal structure of the fats comprising them.
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5711
Does Age Affect Touch Sensitivity and How?
Austin Li and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My science project is about whether or not age affects 
touch sensitivity and how. I looked into this topic 
because it is helpful in a way to humanity. It can let 
people in a certain age group know that their touch 
sensitivity is changing so they can be more aware 
about their sense of touch. For example, my topic can 
alert people so they can be more cautious when phys-
ically contacting objects and to always make sure that 
they check what the object is that they are touching 
so it might not harm them. In my project, I had 2 tests 
regarding touch sensitivity and 3 age groups with 3 
people in each one participating in the tests. The first 
age group was 10 years old and younger. The second 
was teenagers. The third was those in their 40s to 
50s. The first test was with cotton balls. I dropped 
a certain number of cotton balls, between 1 to 8 of 
them, 8 times onto the backs of the hands of all 9 test 
subjects and they had to guess as accurately as pos-
sible how many cotton balls they felt for each of the 8 
drops. The second test was with toothpicks. I poked 
the index fingers on both hands of all 9 test subjects 
8 times, each with a different number of toothpicks 
(from 1 to 8 of them). They had to guess as accurately 
as possible how many toothpicks they felt. In the end, 
the oldest age group – the 40s to 50s – did the best, 
the teens scored second and the youngest did the 
worst. In conclusion, and based on my research, age 
does have an effect on touch sensitivity, but it is very 
hard to determine how or why. Touch sensitivity does 
increase with age starting at a certain age.

5712
Studying Bernoulli’s Law: A Change in Winds 
Dillon Nguyen and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment displays how different wind 
speeds and temperatures affect Bernoulli’s law. By 
doing this project, people can estimate in what kind 
of weather and wind speed it is better to fly a device. 
This can help to prevent accidents and airplane flight 
problems or delays. This project only needs 7 materi-
als: string, 2 empty soft drink cans, a hair dryer, a 
stopwatch, a timer, tape and a ruler. First tie the soft 
drink cans with string and tape to a ledge for them 
to hang. Measure so that each string is 12 centime-
ters away from each other. Turn on your stopwatch 
and hair dryer and measure when the cans collide. 

Record each trial 3 times, find the mean average and 
then record it. Keep decreasing the gap by 1 centime-
ter to see different results. Then observe your results 
and see which one is the most efficient and which one 
is the most inefficient. The most efficient was a high 
wind speed setting at a normal temperature, and the 
most inefficient was a high temperature and a normal 
wind speed setting.

5713
How Can One Make Rainwater Potable?
Cole Kitchen and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

To find the answer to the question, “How can one 
make rainwater potable?” one needs to research this 
topic thoroughly. The best answer to this question 
can be determined by building a filter made with 
objects that are found in many homes and are easily 
accessible. Objects used in the test to clean the water 
were a 1-gallon milk jug, cheesecloth, sand, pebbles 
and charcoal. The idea was for the filter to remove 
floating particles from the water and possibly lower 
the PPM (parts per million). The filter was highly 
effective in filtering the rainwater that I had previ-
ously collected. The rainwater went from a murky 
brown color to clear as a window. However, the PPM 
was not lowered significantly because the minerals in 
water are dissolved and need a lot more work to get 
rid of. One can hypothesize that the charcoal was the 
reason for the slightly lowered PPM because it has 
the ability to remove chlorine and certain chemicals.

5714
How Does the Temperature of a Room Affect 
a Computer’s Performance?
Nicolette Gelnak and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

During my experiment I discovered how large of an 
impact the temperature of a room has on a comput-
er’s performance. I predicted that as the temperature 
of the room rose, the performance would decrease 
significantly, but that there would be no difference 
in performance in rooms of moderate temperature 
(70˚F) and in colder rooms. To conduct my experi-
ment, I first built a computer and installed Windows 
7 Professional on it. Then I downloaded NovaBench 
Performance Tester to test the performance of the 
computer in rooms of different temperatures. I set 
the room the computer was in to 60˚F, ran the tester 
and recorded the results as well as the temperature of 
the CPU throughout the test. I did the same thing 3 
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more times, except the temperature of the room was 
70 ,̊ then 80˚ and then 90 .̊ The results of my experi-
ment were that the overall performance scores of the 
computer in 60 ,̊ 70 ,̊ 80˚ and 90˚ degree rooms were 
799.5, 804, 792 and 783.5, respectively. As you can 
see, the computer’s performance was at its peak at 
70˚F. As the temperature went up, the performance 
went down, just as I had predicted. However, unlike 
my prediction, the performance actually went down 
slightly when the room got colder. Also unlike my 
prediction, the differences between the performance 
scores were small, meaning that the temperature of 
the room doesn’t greatly affect the performance of a 
computer.

5715
Effect of Music on Memory Retention
Jiseon Choi and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In our current society, the concept of listening to mu-
sic clearly is not unrecognized. Whether it is working 
on a project, doing homework, texting, making calls, 
completing errands, driving, sleeping and whatnot, 
listening to music with these duties or hobbies is 
enjoyable. Music seems to come in handy practically 
anywhere and anytime. We even rely on music for 
concentration and memory. But does music actu-
ally provide the support of memory retention, as we 
hope? In the long run, this science project is designed 
to either disprove this theory, or prove it to be jus-
tified through experimental data and analysis. To 
test this concept, the necessary materials are 30 test 
subjects, technology devices with access to music and 
the Internet, pencil and paper. Then, for the actual 
experiment, each test subject must take the concen-
tration/memory game, which can be found at http://
bit.ly/1SZtZnc. After recording the times each of the 
test subjects took playing the game while listening to 
music of their own choice, the subjects each played 
the game once again, but without listening to music. 
Both times were recorded after the subjects played 
the game twice in a freestyle manner, and then the 
times were compared as a whole. Most would have 
predicted that the music would be helpful. But this 
experiment ultimately found that music wasn’t actu-
ally beneficial in concentration and memory, though 
other studies may prove otherwise.

5716
The 5-Second Rule 
Tiffany Astilla and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project, I decided to investigate 
whether different types of food dropped on different 
types of ground affects how much bacteria is trans-
ferred. I chose 2 types of food, moist and dry, and 
two types of ground, carpet and asphalt. To test how 
much bacteria would be transferred, I dropped each 
type of food on each type of ground for only 5 sec-
onds. I rubbed samples of the areas where the food 
was dropped onto different Petri dishes. I had each 
Petri dish incubated for only 3 days to see the results. 
After performing this experiment, I discovered that 
moist foods dropped on asphalt transferred the most 
bacteria. The next highest amount of bacteria that was 
transferred was moist food on carpet, then dry food 
dropped on asphalt, and lastly dry food dropped on 
carpet. The reason for this is because most people 
walk around on asphalt, which means that there is 
more dirt and bacteria that can be transferred. Bacte-
ria can’t last for a long time, so it stuck onto the moist 
food unlike the dry food.

5717
Will Plants Grow Taller in Soil With Fertilizer? 
Becig Lopez and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The reason for this experiment was to determine 
if Scotts soil with fertilizer will make plants grow 
taller. The hypothesis was that the plants in the Scotts 
fertilized soil would grow taller. To test the hypoth-
esis, 1 tray with 18 individual pots was labeled “F” 
for fertilizer, and 1 tray with 18 individual pots was 
labeled “S” for soil. Next, 18 pots were filled halfway 
with Scotts soil with fertilizer and the other 18 pots 
were filled with Scotts soil without fertilizer. Then 
1 kidney bean was placed in the middle of each of 
the half-filled pots. They were filled with more soil 
until it reached 2.5 cm below the top. Each day the 
data was recorded and graphed. The plants were also 
taken out to the sun and watered every other day. 
The average for the experiment was 15.4 cm tall and 
the average for the control was 16.5 cm tall. Accord-
ing to the results, the plants with Scotts soil with no 
fertilizer grew taller than the plants in Scotts soil 
with fertilizer. My hypothesis was incorrect.
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5718
Will a Population of Collembolans Increase  
If Cucumber Is Added to Their Diet?
Erica Martinez and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find out if 
placing cucumber in Collembolans’ environment 
affects the population of the Collembolans. It is be-
lieved that adding cucumbers to the Collembolans’ 
diet will make their population increase. The steps 
for doing this experiment were placing 1 part char-
coal to 9 parts of plaster of Paris in a plastic container, 
closing the lid tightly, and turning the container until 
the ingredients were completely mixed. Some of this 
powdered mixture was placed into a bowl and water 
was added to make it the consistency of yogurt. It 
was stirred until it was completely mixed. The plaster 
of Paris mixture was placed into 2 Petri dishes, which 
were tapped on the table to make the mixture spread 
completely throughout the Petri dishes. They were 
allowed to dry for a couple of days. The Petri dishes 
were moistened with water and a few grains of yeast 
were added for the Collembolans to eat. Ten Collem-
bolans were placed into each environment. Pieces 
of cucumber were placed in 1 Petri dish. This was 
the experiment. At the end of 7 weeks there were 3 
Collembolans and no Collembolan eggs in the experi-
ment. There were no Collembolans and 7 eggs in the 
control. A second trial was performed and after 5 ½ 
weeks, 0 Collembolans and 0 Collembolan eggs were 
found in the experiment. There were 7 Collembolans 
and 0 Collembolan eggs found in the control. The 
hypothesis was incorrect; adding cucumber to the 
Collembolans’ diet did not increase their population. 

5719
Will a Person’s Heart Rate Increase or 
Decrease After Playing Certain Types of 
Video Games?
Robert Snook and T. Miller (teacher)
Oliver Wendell Holmes Middle School
9351 Paso Robles Ave., Northridge, CA 91325

The purpose of this experiment was to find out if 
video games have any effect on a person’s heart rate 
per minute. The hypothesis for this experiment was 
that when a person is playing video games, his/her 
heart rate will rise. The procedures for this experi-
ment were to download the apps 2048 and Timber-
man to a phone. The test subject was asked to take 
his/her heart rate for a minute. This was recorded as 
the control. Then the same test subject had to play 1 
of the video games for a minute, and had to take his/
her heart rate per minute. It was recorded as data. 

The other game was tested with the same procedures 
on some of the same and different test subjects. In 
total there were 38 tests performed to get enough 
data to make a conclusion. The 2 games were the 2 
separate experiments. The data was that 12 out of 19 
people had their heart rates increase after playing 
2048, and 12 out of 19 people had their heart rates in-
crease after playing Timberman. Both games had the 
same results. This suggests my hypothesis to be true; 
most of the time when people play video games their 
heart rates will increase.

5720
Which Root Is a Better Power Source?
Bradley A. Dietz and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this science experiment is to deter-
mine which edible root generates the most voltage 
and which root can light up a 3-volt LED (light-
emitting diode) the longest, thereby making it a 
better battery. The roots I’ve chosen are russet potato, 
red potato, white potato, sweet potato and taro. My 
hypothesis is that the russet potato will provide the 
highest voltage, which will therefore make the 3-volt 
LED light the longest, and that the taro root will 
provide the least amount of voltage. I also predict 
that since the white potato and the red potato are 
similar in size, shape and texture, they will generate 
approximately the same amount of voltage. Before 
performing this experiment, I first researched how a 
potato battery works and I found out that the cop-
per atoms attract electrons more than the zinc atoms. 
I learned that if a strip of copper and a strip of zinc 
are partially placed in a conductive solution without 
touching each other, and you connect them with a 
wire externally to a circuit or a light bulb, the chemi-
cal reactions between the electrodes and the solution 
can generate enough electrical energy to constantly 
supply the circuit or a light bulb with the charges 
needed to make the circuit work or the light bulb 
light. I also learned that any electrolyte can be used 
for a conductive solution, whether it is an acid base or 
salt solution, and many fruits and vegetables can be 
used for this purpose because they contain juices rich 
in ions, which make them good electrical conductors. 
The importance of this in relation to my experiment 
is that the use of cheap and abundantly available 
edible produce can be useful and can have practi-
cal applications in the future where “green” energy 
or affordable energy is needed. The idea is to create 
a serial circuit using different types of roots of ap-
proximately the same size and, as far as possible, the 
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same shape to act as the electrolyte; copper wires/
penny and zinc nails for electrodes; leads or alligator 
clips to connect them; an LED; a digital multimeter; 
and a timer. Then you can observe the results and 
find out how much voltage can be obtained from 
each root and which of them can keep the LED lit the 
longest by recording the voltage before the LED is 
connected, and monitoring and recording the voltage 
drop at specific time intervals after the LED is con-
nected, until the LED is no longer lit, using a DMM 
connected to the penny and zinc nail. It is important 
to note that the zinc nail and the copper wire in each 
potato do not touch each other during the experiment 
because if they do, the chemical reaction between the 
2 will only generate heat energy, not the power that is 
needed to light the LED. 
I started the experiment with the russet potato. 
One russet potato produced 2.7 volts, while 2 russet 
potatoes produced 5.6 volts. One russet potato did 
not generate sufficient power to light the 3-volt LED, 
but the 2 russet potatoes lit the LED for 2.5 days. 
The second root I did my experiment on was the red 
potato. One red potato generated 2.8 volts, while 2 
red potatoes generated 6.3 volts. The 2 red potatoes 
lit the LED for a surprising 3.75 days. Then I tested 
the white potato. One white potato produced only 
1.9 volts, while 2 white potatoes produced 4.1 volts. 
The 2 white potatoes lit the LED for only 5.5 hours. 
Next in line was the sweet potato. One sweet potato 
generated 1.6 volts, while 2 sweet potatoes generated 
4.1 volts. The 2 sweet potatoes lit the LED for only 5 
hours. The last root I tested was the taro. Since the 
size of the taro root is about the size of half a potato,  
I used 4 instead of 2. Two taro roots produced 2.3 
volts, while 4 taro roots produced 5.5 volts. The 4 
taros lit the LED for 10 hours. 
The results of this experiment proved my hypothesis 
wrong and surprised me. I did not expect the red 
potato to generate the most electricity of all of the 
roots I experimented with, and to be the one to keep 
the LED lit the longest. I expected it to be the rus-
set potato because of its size and texture. It is much 
bigger than the red potato, which to me suggests 
“more power,” and it appears to have the consistency 
suitable to act as an electrolyte that would sustain 
the chemical reaction needed to keep the LED lit 
the longest. This experiment showed that the sweet 
potato generates the least amount of electricity be-
cause it lit the LED the shortest amount of time and 
it measured the least amount of voltage in the begin-
ning. I was very shocked to discover that the white 
potato had a much lower voltage than the red potato, 
even though they are very similar except for their 

colors. I thought that the white potato would provide 
at least as much power as the red potato. I was even 
more surprised to see that the taro root can gener-
ate the same amount of voltage as the white potato, 
because I thought it would barely have any electrical 
potential since it is a very different root than all of 
the others. As one would expect, the data shows that 
all of the roots lose power as time goes by, but one 
important observation I made was that the root that 
started off with the highest voltage reading, which 
was the red potato, also had the biggest drop in volt-
age within the first hour of lighting the LED. Despite 
this, this same potato kept the LED lit the longest, 
which is very strange in my opinion. Lastly, like any 
battery, a potato battery has a limited life span. The 
electrodes undergo chemical reactions that block the 
flow of electricity. I observed this happening on the 
zinc nails after I was finished with the experiment, 
because the zinc nails were no longer silver and shiny 
like they were when I bought them; instead, they 
were much darker and no longer shiny even after I 
cleaned them. The penny, on the other hand, didn’t 
seem to change and neither did the copper wires, 
because they looked the same as they did before and 
after the experiment.

5721
Afterimages and Retainment 
Thu Vu and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment determined the effect of time 
on cone cell stimulation and eyesight on the retain-
ment of an afterimage. For this experiment, several 
individuals viewed the same computer-generated 
image for a certain number of seconds before look-
ing away onto a blank screen in order to see how 
long they still saw the afterimage. In most cases, the 
results showed that each person saw the negative of 
the color on the original given image, but the length 
of time varied for each person depending on how 
long they had viewed the image, regardless of their 
eyesight. These results may indicate that even though 
eyesight will not affect how long an afterimage will 
retain, you will be able to see an afterimage for a lon-
ger duration of time if you look at the image longer.
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5722
Effects of Screen Size on Concentration
Pravar Bhandari and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project, I tested whether or not the 
screen size of a device will affect someone’s concen-
tration. I used 4 different devices: a phone, tablet, a 
television and a laptop. I recorded them at 3 differ-
ent times of play: after 10 minutes, 20 minutes and 
30 minutes. I repeated each process 3 times for the 
accuracy of the experiment. I took a break in between 
each test so that the previous test did not affect my 
next test. After that, I read a page of a book and timed 
how long it took so I could record the results. My hy-
pothesis was that the smaller devices would make me 
concentrate harder on the page and refocus my eyes 
to it, so I would take longer to read the page. What I 
came up with in my conclusion is that no matter what 
time limit you set or device you play on, your con-
centration will not be less or more. It will remain the 
same or very similar.

5723
The Behavior and Survival of Lizards
Colin Cho and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

My experiment consisted of studying the activity and 
lifestyles of the anole lizard, and if they differ due to 
the gender or color of the lizard. The purpose of the 
experiment was to differentiate the behavioral activ-
ity and observe the different activities of each anole, 
such as eating patterns, heat spot activity, and overall 
movement in the tank to see the main differences be-
tween the two species and gender. The results of my 
experiment concluded that it was successful, with my 
hypothesis being correct. I stated that the male anole 
would have a lot bigger appetite but be lazier because 
of his size, and that the female anole would be more 
active and have a smaller appetite. To conclude, I 
learned a lot so far in my research on anoles and their 
behavioral activities through gender. I examined their 
activity daily and this experiment was done to help 
the understanding of how anoles can be affected by 
their genes.

5724
The Effect of Greywater on Plant Growth
Timothy Nakamura and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this science fair project was to see 
if greywater can be used to water plants and if it is 
actually safe to use greywater to grow plants. Because 
California is in a severe drought, it is very important 
to have safe water. With this project, you can deter-
mine if using untreated greywater will affect a plant’s 
growth compared to using filtered greywater or tap 
water. The filter can be used to simulate runoff from 
our cities going through our soil and going into the 
groundwater. One may believe that by using filters 
that you can make at home, you can clean groundwa-
ter and make it safe to use. As for the plants, one can 
believe that those that get unfiltered greywater will 
grow the most successfully since all of the different 
fertilizing substances like soap will add extra min-
erals. By filtering the greywater, you will be able to 
clean out any harmful substances that may be in the 
water. You can filter the greywater, test the pH and 
compare it to that before filtering the water. You then 
can use the water you filtered, the water you haven’t 
filtered and tap water to grow plants and compare the 
results. This experiment showed that when you are 
growing plants, using unfiltered greywater works the 
best. The plants that were watered with the unfil-
tered greywater grew more than the other plants. The 
plants receiving filtered greywater grew the least, 
proving that the filter was useful in cleaning the wa-
ter. The same can be seen from the results of the water 
test. By using this lab, you can see how greywater can 
be used to water plants and how filtering the water 
can make the water safer to use for other purposes. 
You will be able to reuse the water for different 
purposes. The homemade filter also can represent 
the Earth and how runoff travels to the groundwater. 
This means that groundwater is very clean and pure.

5725
Powering a Light Bulb With Pencil Lead 
Audrey Cabrera and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The science experiment conducted consisted of build-
ing a successful light bulb by using pencil lead as the 
filament. With this project, different sizes of lead were 
tested to discover which one would create a more 
efficient light bulb. It was decided that 0.5-mm and 
0.7-mm lead were the types of lead to be tested. For 
the experiment, the sticks of lead were placed be-
tween 2 alligator clips as the filament in the light bulb 



New Journal of Student Research Abstracts 2015 31

ABSTRACTS

(a Mason jar). There were 8 connected D batteries that 
were attached to wires and the clips. The time of the 
lead burning was then recorded with a timer and the 
results were recorded. The procedure was performed 
several times to make certain that the results were 
accurate. The results came out to be the exact opposite 
of my hypothesis. Based on the results, the 0.5-mm 
lead was the lead that was able to produce the most 
effective light bulb, burning for a total of about 25.60 
seconds. The 0.7-mm lead did not create any light. 
The lead merely glowed orange and soon after that 
burned out. These results showed that the 0.7-mm 
lead was too thick for the energy to course through 
it and produce the light needed for an efficient light 
bulb.

5726
Beat Frequencies
Diane Lam and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Beat frequencies are the rate of a sound you hear os-
cillating. This sound is created by 2 slightly different 
frequencies playing at the same time. You can deter-
mine the beat frequency of 2 frequencies by using 
this equation: fbeat = |f2–f1|. The oscillation speed 
is determined by the value of the beat frequency. 
Therefore, the higher the beat frequency, the faster the 
oscillation. Two waves are either “in phase” or “out 
of phase.” This means that they could be perfectly 
aligned or off in some way. When sound waves travel 
the same way, they will interrupt each other and will 
either add up or subtract. If they align, they can add 
up to be a constructive interference. However, if they 
don’t align, they can create a destructive interfer-
ence where the waves cancel each other out or create 
a warbly sound. Sound waves have several parts to 
them. There are crests, which are the highest peaks 
of a sound wave, and troughs, which are the lowest 
peaks. Then there is amplitude that is measured from 
the position of equilibrium to a peak on the wave. 
And lastly for the sound wave parts, there are wave-
lengths. They are measured from one point on a wave 
to another similar point on that wave. Beat frequen-
cies also happen to relate to the Law of Octaves in 
terms of sound. It states that if 1 frequency is halved 
or doubled, you will end up with the same sound, 
except it will sound higher or lower.

5727
How Different Lights Affect Plant Growth 
Jacob Shin and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment was used to test how differ-
ent types of light affect plant growth. The test used 
3 types of light: sunlight, artificial light, and filtered 
sunlight to be green. This test lasted for 30 days using 
regular beans and potting soil as the materials. At the 
end of the 30 days, the filtered sunlight plant did not 
grow at all, the artificial light plant was tall with a 
thin stem, and the sunlight plant was shorter but had 
a thicker stem.

5728
Which Baking Method Is the Best?
Emely Arceo and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

I am conducting this experiment to investigate which 
baking method produces the best cheesecake (low on 
cracks and high on rise). The 3 baking methods I am 
using are traditional, New York and water bath. The 
water bath method is known for producing no cracks, 
so I believe that the water bath method is the best and 
will produce a good cheesecake (low on cracks and 
high on rise).
The materials I used for this experiment were a 
springform pan, mixer, mixing bowl, measuring cups 
and spoons, silicon spatula, aluminum foil, roasting 
pan, ruler, notebook and graph paper. The ingredients 
I used for the recipe, which is a traditional cheesecake 
recipe, were graham cookie crumbs, sugar, butter, 
vanilla, lemon juice, eggs and flour. Once I had all 
of my ingredients to make a cheesecake, I started off 
by making my crust. I crushed 1 ½ cups of graham 
cracker crumbs and mixed them in a bowl with sugar 
and melted butter. After I formed the crust in the 
springform pan, I started making my cream cheese 
filling. I mixed 4 (8 oz.) packages of cream cheese with 
the sugar, vanilla, lemon juice, 5 eggs and flour. It was 
mixed until it was loose and soft.
After I had my batter, I poured it into the crust, using 
the traditional method of baking first. The traditional 
method is to bake the cheesecake at a moderate low 
heat (300 to 325 degrees) until the edges are set but 
the middle is still jiggly. Once the cheesecake finished 
baking, I took it out of the oven and let it cool down 
for 15 minutes. At minute 16, I counted the cracks the 
cheesecake had (0 cracks) and measured the rise in 
cm (4 cm). I used the New York baking method next, 
which means the cheesecake goes into a 500-degree 
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oven for 15 minutes, the temperature is reduced to 
200 degrees and the cheesecake is left in there for an 
hour. After it finished baking, I counted the number 
of cracks (5 cracks) and measured the rise (4 cm). The 
water bath method was the third test. During this 
baking method the sides of the springform pan are 
covered with aluminum foil and the pan with batter 
is put into a roasting pan. Boiling water is then placed 
into the roasting pan to a depth of about 1 inch. The 
cheesecake is then baked like the traditional method 
(at low to moderate heat). Once again I counted the 
number of cracks (0 cracks) and measured the rise (5 
cm). I repeated this procedure 2 more times.  
The average number of cracks for the traditional 
method was ⅔ cracks. The average for the New York 
baking method was 4 ⅓ cracks, and the average for 
the water bath method was ⅓ cracks. For the rise, the 
average for the traditional baking method was 4 cm, 
while the average for the New York method was 3 ⅗ 
cm. Lastly, the average rise for the water bath method 
was 5 ⅙ cm.
My results showed that the best baking method was 
the water bath method, because it produced the few-
est cracks and the greatest rise. I was able to learn 
new baking methods and master them. I enjoyed 
learning new ways to make cheesecake and share the 
cheesecakes I made with others.

5729
Tsunami Barriers 
Florence Nalukwago and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

What can humans do to decrease the amount of dam-
age when a tsunami hits? I think that planting a bar-
rier of trees in likely tsunami areas will result in less 
damage and will help in recovery of people and prop-
erty. The purpose of doing this science experiment is 
to see if a barrier of trees will decrease the amount of 
water that flows over an area and thus decrease the 
damage to an area.
The procedure I used for doing this experiment was 
first collecting all of my materials. Then I found an 
area where I could set up my experiment and eas-
ily clean it up since there was water spilled all over. 
Third, I grabbed my large rectangular container and 
added enough water so it reached the halfway mark. 
Fourth, I added blocks to the platform and placed 
it in the water, but since my platform wasn’t heavy 
enough I added a brick to the bottom where it created 
more mass to make it harder for the water to push it 

around. Finally, I grabbed my plastic material, placed 
it on the opposite side of the coastline, pushed it all 
the way down, and lifted the side that faced the coast-
line up, which caused the water to slowly rise up and 
create a mini tsunami. Every time I repeated this step 
I collected all of the water that flowed onto the coast-
line and measured the amount. The second section of 
the experiment was to super glue my Scene-A-Rama 
trees to the platform, follow the same procedure as I 
previously did, and collect that data so I could com-
pare them.
The data I collected from the science experiment was 
the amount of water in milliliters that flowed onto 
the coastline with and without the tree barrier. The 
average amount when the trees were not present was 
463.54 mL, and when they were present it was 255.39 
mL. This shows that the trees can block more than 
half of the water when grown. My observations from 
this experiment were how the water level will never 
be the same on every push. Another observation 
included how when the few little bits of water passed 
through the trees, they would pick up only 2 out of 
the 7 houses in the front and move them a small dis-
tance toward the trees.  
What I have concluded from doing this project is that 
barriers, such as trees, can have a positive effect on re-
ducing the amount of damage that a tsunami can pro-
duce. The tree barrier was able to reduce the amount 
of water flowing through the simulated town by more 
than 50%. In a real situation this could help reduce 
property damage significantly and help save many 
lives. I also think that making barriers with trees is an 
environmentally friendly way to combat tsunamis.

5730
Roller Coaster
Mary Villatoro, Maria Rosales and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Our purpose for this experiment is to learn if a roller 
coaster needs a steep hill (more potential energy) to 
be able to make it through a whole loop (have enough 
kinetic energy). We have always gone on roller coast-
ers, but never really understood how they work. We 
did this experiment to see how changing the potential 
energy affects the kinetic energy of the roller coaster.
The procedure that we used for this project was to 
first construct a cardboard poster and decorate it. 
Then we cut 2 foam pipes in half so that we had 
enough track for the roller coaster. Then we used duct 
tape to tape both ends of the foam pipes together to 
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make them longer. Afterward we placed 1 of the ends 
of the foam pipes up high on the cardboard poster 
(to create a high hill/potential energy). We then used 
duct tape to tape the end of the foam pipe to the 
board. With the rest of the track we created a roller 
coaster that had at least one loop, and taped it with 
more duct tape. We created a second roller coaster 
using the same method for comparison. Finally, we 
tested it at least 12 to 15 times by having a marble roll 
down the track (to represent a cart full of people) until 
we were sure about the results.
We tested each of the 2 coasters we made to see if the 
marble completed the whole loop. Our results were 
that on the first roller coaster (which had a higher 
hill and more potential energy), the marble made it 
7 times out of 12 tests. On the second roller coaster 
(which had a lower hill and less potential energy), the 
marble made it 6 times out of 12 tests.
Our conclusion is that the height of the first hill in a 
roller coaster gives all of the energy (potential and 
kinetic) to the roller coaster. When we had a higher 
hill, our results (the number of times the marble 
completed the loop) were slightly better than when 
we had a lower hill. To improve this experiment, next 
time we would test the roller coasters with more trials 
and make more of a difference in the first hill. 

5731
UV or Not UV 
Alexander Gharibian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Some people believe that ultraviolet light might be 
better for plant growth than sunlight. Based on previ-
ous research it is hypothesized that white light is the 
best form of light for plant growth. Seeds were plant-
ed in different pots and exposed to different types of 
light. Plants were watered and measured daily for 28 
days. At the completion of the project, it was deter-
mined that ultraviolet light is good for growing rad-
ishes. Data showed that plants grown under blue light 
grow more than plants grown under white light. The 
results further showed that red and green lights are 
not ideal lights for radish growth. On the other hand, 
the flowers grew best under white light. Overall, it 
was determined that ultraviolet light is one of the best 
lights to grow plants in. White light and blue are also 
good, but ultraviolet is better.

5732
Usain Egg
Arman Avedian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Speed of light can be measured with a microwave, 
some egg white and a ruler. In a microwave, “hot” 
and “cold” spots are created where microwave energy 
is higher and lower. It is hypothesized that a Viking 
DMOS200 microwave with a frequency of 2450 MHz 
will give the closest result to measure of speed of light 
compared to a Thermador MBES 2450 MHz micro-
wave or a Sharp R-305HW 2450 MHz microwave. For 
this reason, the rotating microwave plate was inserted 
so that equal cooking would occur. The rotating plate 
was taken out and the egg white was poured, which 
partially cooked the egg white on one side while 
other parts solidified. Therefore, the egg was cooked 
fastest where the microwave’s hot spots are located. 
The distance between the hot spots was equal to half 
of the wavelength of the microwave. It was concluded 
that the measurements were very close to the speed of 
light. Based on results obtained, it was concluded that 
most microwaves travel at the same speed. Finally, it 
was concluded that the speed of light is faster than 
the speed of a microwave.

5733
Artificial Pancreas
Christine Hakopyan and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Diabetes affects people worldwide. The never-ending 
demands of diabetes care, such as eating carefully, 
exercising, monitoring blood glucose, living with 
fears about complications, scheduling and planning, 
can affect the quality of a diabetic’s life. People who 
have diabetes usually need to keep close track of how 
much sugar is in their blood (called their blood glu-
cose levels) by testing a drop of blood from a finger 
prick. If there is too much sugar in their blood, some 
diabetics take insulin shots to decrease it. However, 
it also can be dangerous to have too little sugar in a 
person’s blood. In this experiment, a machine was 
built that would automatically adjust a diabetic’s 
blood glucose levels without pricking or injecting. The 
hypothesis for this project was that if a pump senses 
a given concentration of solutes in a solution, then it 
will pump the solute from high concentration to low 
concentration. A circuit was created that generated 
the power and distributed the energy that powered 
up the pump. A conductivity sensor was built. Lastly, 
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the artificial pancreas was tested. The results were 
that the baking soda solution and vinegar solution 
made a neutralized solution when the same amount 
of each was mixed together. Also, the pump stopped 
when 100 mL of baking soda was remaining in its 
bowl. The conclusion was that the hypothesis was cor-
rect and that the baking soda solution pumped into 
the bowl and the vinegar solution also pumped into 
the bowl, thus neutralizing the solutions. This means 
that the insulin and sugar went in the bloodstream 
and neutralized the blood glucose levels. 

5734
Catch of the Day 
Ellen Nalbandian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Have you ever thought of how smart a fish actually 
is? The purpose of this project was to determine the 
memory span of different breeds of goldfish: Fantail, 
Black Moor and Shubunkin. A relatively small mem-
ber of the carp family, the goldfish is a domesticated 
version of a less-colorful carp native to East Asia. It 
was hypothesized that the fish would react to tapping 
after awhile and remember that every time the glass 
was tapped, they would come up to eat. It was fur-
ther hypothesized that the Shubunkin breed would 
react to the tapping first. Each fish was placed in a 
fishbowl, and before feeding, the top of the bowl was 
tapped. On the second day (the fifth time feeding), 
the Fantail rose to the top 2 seconds after tapping and 
ate. The other fish responded on the same day and 
feeding, but it took longer for them to eat the food. In 
conclusion, all of the breeds responded to the tapping 
on the same day. The Fantail goldfish reacted faster 
to finger tapping on the bowl. The hypothesis was 
proven wrong; the Shubunkin responded last to the 
tapping. This project proved that the Fantail is the 
most clever out of the 3 goldfish breeds tested in this 
experiment.

5735
Can Your Laptop Hurt You?
Johnny Kamakian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The purpose of this project was to determine how 
much radiation different laptops emit, and if the pads 
used in this experiment protect one from radiation. 
The DefenderPad and the Digital Innovations Pad 
were used. The Digital Innovations pad has a fan, 
and according to the supplier it will cool the laptop 
being used and will protect the user from radia-

tion exposure. The DefenderPad is made purely to 
protect the computer operator from radiation. It was 
hypothesized that due to the design of the Defend-
erPad, it would have better protection against radia-
tion emitted from the laptops. Furthermore, it was 
hypothesized that the Dell Inspiron laptop would 
emit less radiation. Two laptops, a MacBook Pro and a 
Dell Inspiron, were used in this experiment. An EMF 
(electromagnetic field) detector was used to measure 
the amount of electromagnetic radiation. The way it 
works is that it has a separate piece that you plug in. 
There was a 30-minute timer from YouTube, and the 
radiation from the laptops was measured at the 2-, 
15- and 30-minute marks. According to the results, 
the hypothesis was proven correct. The DefenderPad 
worked much better than the Digital Innovations Pad, 
which worked terribly. The MacBook Pro emitted 
slightly more radiation than the Dell Inspiron.

5736
Different Beans, Different Effects?
Kevin Elyasian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Plants and beans are very important nutrients that 
our body can rely on, but some people just don’t 
understand this. Another thing many people don’t 
realize is how important aquarium water is for all 
plants. Not only does it affect the speed of growth, 
but it keeps the plants in healthy conditions. In this 
experiment the effects of aquarium water on the 
growth of different types of beans were tested. It was 
hypothesized that pinto beans would have the great-
est growth of all of the beans tested. Three different 
types of beans were seeded in pots. For 30 days, every 
3 days, 20 oz. of aquarium water was given to all of 
the plants. At the end of the experiment, the black 
beans grew the best. The black beans grew about 4 
in., 0.5 in. more than the pinto beans’ growth. The 
hypothesis was proven wrong, and the experiment 
showed that black beans treated with aquarium water 
demonstrated more growth than the control and the 
rest of the beans tested.

5737
See the Light
Lina Kafadarian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Spectrophotometers are used to measure the inten-
sity of light into a spectrum of colors when the light 
passes through a colored solution, which was made 
using food dyes and water. A small diffraction grat-
ing created the spectrum. The colors of visible light 
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ranged from red, which is 700 nanometers, to vio-
let, which is 420 nanometers. It was hypothesized 
that the absorbance from different-colored solutions 
would be measured in the same way a real spectro-
photometer would. Also, it was hypothesized that 
for every colored solution, the most absorbed colors 
would be complementary to the color of the solution, 
and the color of the solution would be absorbed less 
than its complementary colors. The procedure was to 
make a spectrophotometer to create a spectrum for 
each colored solution. Then an absorption graph was 
made, which was based on the reference spectrum 
and the sample spectrum. Results of this experiment 
using different dye solutions proved to be consistent 
with the expected spectrophotometer results. The 
experiment worked, and the hypothesis was proven 
to be correct. 

5738
Expeditious Enzymes 
Milenne Mesropian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The objective of this project was to determine the 
optimal concentration and time for maximum DNA 
extraction (quantity and quality) using the enzyme 
pectinase. Fragaria x Agassa strawberry DNA was 
extracted using the ethanol precipitation method 
of DNA extraction along with 0.5, 1 or 2 grams of 
pectinase added to the solution. DNA was collected 
and measurements recorded. The same steps were 
taken to extract the DNA in the time trials; however, 
the smallest amounts of enzymes added were kept 
at a constant measurement (0.5 g). The time exposure 
of the solution after the addition of isopropyl alcohol 
was increased by 5-minute increments until 15 min-
utes. The DNA was collected and measured. Results 
from both extractions were compared and data was 
analyzed. Results showed that lower amounts of 
pectinase and shorter incubation periods resulted in 
higher quantity and quality DNA. As larger amounts 
of the enzyme were added to the solution, the more 
the quality of the DNA decreased. Based on data 
obtained from these experiments, it is concluded that 
as the concentration of pectinase is increased, the 
amount of DNA extracted decreases and the quality 
of DNA decreases. 

5739
Do Batteries Have Memory?
Andrew Demirdjian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

In this experiment, 2 12-volt, 55-watt lights were 
powered by 2 different kinds of batteries. The 2 types 
of batteries used were lithium-ion and lead-acid. 
Lithium-ion batteries are light and durable. People 
are starting to use them more because of their reli-
ability in holding their charge. Therefore, it is hypo-
thesized that the lithium-ion battery will power the 
items tested the longest. Based on research, it also is 
hypothesized that the lithium-ion battery will be the 
most reliable battery. The experiment is to test how 
long the batteries will power a light, and how the 
capacity of the batteries will stand up to a series of 
short charges. To begin the experiment, the batteries 
were fully charged and powered the light until the 
batteries were dead. Then the batteries were charged 
again and I continued doing this process 3 more 
times to test the capacity loss of the batteries. Then 
this process was repeated again 3 more times. After 
the conclusion of the experiment, the results of the 2 
battery types were analyzed and it was determined 
whether there was a large capacity loss from the 2 
batteries. Based on the results, the lithium-ion battery 
did hold the capacity after a series of short charges. 
These had a very minimal effect on the battery ca-
pacity. On the other hand, the lead-acid battery did 
not hold its capacity well. The second series of short 
charges caused the capacity of the lead-acid battery 
to decrease. The results of this experiment show that 
the lithium-ion batteries are a much better choice but 
at a higher price.

5740
Exploring Solar Energy
Arman Begi and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Solar cells are devices that can be used as a source 
of power when there is light shining on them, but 
they stop producing energy when they are not in 
light. One way to store solar energy for later use is to 
charge something called a capacitor. In this project, a 
capacitor was used to store energy from the sun and 
power an electric motor. It was hypothesized that the 
longer the solar panel was under the sun, the longer 
the motor would spin in the shade with more charge 
stored in the capacitor. A solar panel, connected to a 
capacitor and a motor, was exposed to the sun for 5, 



California State University, Northridge36

ABSTRACTS

10, 15 and 30 seconds. It took an average of 25.5, 33.7, 
39.2 and 39.2 seconds, respectively, for the motor to 
stop spinning in the shade. From 5 to 15 seconds there 
was a big difference in how long it took for the mo-
tor to stop spinning in the shade, but from 15 to 30 
seconds there wasn’t a big difference. Additionally, 
using a multimeter, the output voltage of the capacitor 
was measured during the charging periods of 5, 10, 15 
and 30 seconds, and recorded as 373 mV, 506 mV, 535.7 
mV and 537 mV, indicating more charge stored from 
longer sun exposure. Overall, the hypothesis was 
proven correct.

5741
The Effectiveness of Ozone in Killing and 
Controlling Bacteria
Christopher Sarkissian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The effectiveness of ozone (O3) gas in killing bacteria 
has been discussed in many scientific papers. It has 
been proven to be an important part of controlling 
and killing bacteria in many industries, including 
food, healthcare and any others that depend on con-
trolling bacterial growth. While ozone exists naturally 
in the upper atmosphere, at ground level it is very un-
stable and returns back to atmospheric oxygen (O2) by 
releasing its extra oxygen atom. It was hypothesized 
that bacterial colonies exposed to ozone gas would 
not grow as well as colonies in normal atmospheric 
gases. To test this hypothesis, 8 Petri dishes with 
agar were contaminated with bacteria. The 8 dishes 
were divided into 2 groups, 1 control group and 1 
test group. The control group was left to grow under 
normal atmospheric gases. The test group was placed 
in an enclosed container and exposed to 4 hours of 
ozone gas per day for 7 days, with the ozone gener-
ated by an ozone generator. Each day, the number of 
bacterial colonies was counted and averaged out. It 
was observed that the control group had normal and 
noticeable bacterial growth, whereas the test group 
had zero growth throughout all 7 days. The conclu-
sion drawn was that ozone is very effective in elimi-
nating the growth potential of bacteria.

5742
Damaged DNA
Hagop Chinchinian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The objective of the project was to determine the 
effects of artificially induced glycosylase and AP 
endonuclease enzymes used in base excision repair 
of damaged DNA. DNA damage commonly occurs 

when UV-A and UV-B radiation hits our skin since 
it passes the Earth’s atmosphere. This causes DNA 
damage and can penetrate the stratum corneum, the 
outermost layer of the epidermis, affecting the cells 
inside our body – causing a variety of health compli-
cations, including cancer. It was hypothesized that 
the fruits given the enzymes would closely match the 
fruits not given radiation. The experiment was carried 
out using 3 pairs of strawberries and bananas. One 
pair of each fruit was under a normal condition and 2 
other pairs were under a UV light for 24 hours. One of 
the 2 pairs of each fruit that was given UV light was 
injected with the AP endonucleases and glycosylases 
across multiple points to ensure that the enzymes 
were spread equally. The fruits were allotted another 
24 hours for some of the DNA to be repaired in both 
of the fruits given the enzyme and not given the 
enzyme before being compared to each other. Using 
gel electrophoresis, the DNA from the normal fruits 
and under UV light with and without the enzymes 
was compared. The results showed that the process 
could significantly repair this damaged DNA (up to 
80% compared to undamaged DNA). The experiment 
also will be performed on a skin culture to simulate 
humans in more realistic conditions. 

5743
An AC Generator Made of Cardboard?
Karo Antonyan and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The purpose of my project was to see if increasing the 
RPM of spinning magnets would increase the amount 
of current. To perform this experiment, a small AC 
generator made out of cardboard was created and 
wrapped with 30-gauge wire. Magnets were used and 
attached to a large nail going through the cardboard, 
which was spun by a hand drill. The peak amount 
of current that was created was recorded using a 
digital multimeter. It was hypothesized that the RPM 
would affect the current. Based on the results of the 
experiment, the conclusion was that increasing the 
amount of RPM of the magnets did in fact increase 
the current. At 100 RPM, the peak of the number of 
milliamperes was 13.49. At 150 RPM, the peak of mil-
liamperes was 19.21. At 200 RPM, the highest number 
of milliamperes reached was 36.1. Finally, at 250 RPM, 
the highest number of milliamperes reached was 46.3. 
In conclusion, this project could benefit scientists in 
the future to help them design a more efficient gen-
erator that is very portable. It is further believed that 
the design simplicity of the generator could be modi-
fied to have it produce more current.
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5744
Stop! Drop! and Cover!
Kevin Petrossian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The purpose of this experiment was to determine 
what kind of wall design would withstand strong 
forces. To test this question, 4 different designs of 
walls were built. The hypothesis was that an ‘X’ 
design would be the strongest. Each wall was placed, 
a hammer was pulled back until horizontal and the 
hammer was allowed to hit the wall. Data was record-
ed and collected. The results of several experiments 
showed that the hypothesis was proven to be correct. 
The ‘X’ design wall was the strongest compared to 
the other 3. The second strongest was design 2, then 
design 4, and finally design 1, the standard. This data 
is important in determining which type of wall can 
withstand strong forces such as an earthquake. 

5745
Power Plants 
Mark Kafadarian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Gravity is very important because it keeps everything 
and everyone on Earth. The effect on plant growth 
is that the roots respond to the directions and force 
of gravity. Since plants normally use gravity to help 
them grow, it was hypothesized that the vertical 
plants would grow the most. Twelve basil seeds and 
12 radish seeds were used in this experiment and 
were watered, and the growth was measured on a 
daily basis. In the first trial with the radish plants, 
the horizontal plants had the highest average. For 
the basil plants, the highest were the vertical plants. 
In the second trial, both the radish and basil rotation 
plants averaged the highest. In the third trial with the 
radish plants, the vertical plants had the highest aver-
age. For the basil plants, the rotation plants had the 
highest average. In this experiment, gravity affected 
the radish plants, because the horizontal plants grew 
a lot even though the results showed that the vertical 
plants grew the most. Gravity affected the basil plants 
because the rotation plants grew the most despite the 
hypothesis.

5746
Determining the Effects of Biosolid 
Combinations on Wheatgrass Seed 
Germination and Growth
Talia Toutounjian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Everyone knows what sewage sludge is, but have you 
ever thought of using it to grow your plants? There is 
so much sewage in the world and limited methods of 
disposing it. One way to get rid of it is land applica-
tion. It is hypothesized that the grass seeds planted in 
a mixture of 2 parts yard soil and 1 part biosolids will 
have the highest percentage of seedling germinations. 
Different plants thrive under different conditions and 
nutrition. Grass withers when exposed to high levels 
of nitrogen. In this experiment, wheatgrass seeds 
were planted in 6 different types of soil to determine 
the effect of biosolids. Seeds were planted with differ-
ent ratios of yard soil to biosolids, potting soil, yard 
soil, sugar water and dolomite, and the growth of the 
seedlings was recorded. The results at Day 4 reflected 
that yard soil had the highest germination percentage. 
However, by Week 1 potting soil, yard soil, and 1 part 
biosolids and 2 parts yard soil had 94% of the seeds 
germinating. By the end of 3 weeks, all soil combina-
tions averaged at about the same height, minus the 
sugar. In conclusion, the hypothesis was proven cor-
rect in regard to percentage of seeds that germinated 
in yard soil and biosolids because this had one of the 
3-highest seedling germination rates. It was found 
that any of the combinations used in this experiment 
besides the sugar will help the plant thrive. 

5747
More Than Man’s Best Friend 
Harut Tirakyan and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

There are many stories of hunters and Western pio-
neers who recovered from injuries because animals 
licked their open wounds. Dog saliva contains two 
important components that help fight against bacte-
ria. The two components are lysozyme, which causes 
bacteria to burst, and opiorphin, which is a natural 
painkiller. Dog saliva also contains peroxidases. The 
objective of this experiment was to determine if dog 
saliva has all of the necessary components to kill 
bacteria. Agar dishes were inoculated with bacteria 
and half were treated with dog saliva. Cultures were 
grown overnight and colonies were counted. Data 
was recorded and analyzed. The results showed that 
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bacteria plates treated with dog saliva had significant-
ly fewer bacterial colonies than the bacteria plates not 
treated with dog saliva.  

5748
Trouble With Teeth
Maneh Begi and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Which drinks do more damage to the teeth? Teeth 
play a major role in life. Without teeth one wouldn’t 
be able to eat, talk or function properly. There are dif-
ferent layers in teeth. The enamel is the hardest object 
in the human body, but can easily be harmed. It is 
important to identify solutions that damage our teeth. 
The objective of this project was to determine which 
fluids cause the most damage to our teeth. Teeth were 
placed in 4 different beverages for 36 hours. The solu-
tions tested were water, regular Coke, Glacier Freeze 
Gatorade and unsweetened black coffee. The teeth 
from the different solutions were analyzed every 12 
hours and data was recorded. The mediums that the 
teeth were incubated in also were analyzed every 
12 hours. After each 12-hour interval the teeth were 
checked for discoloration, surface texture and odor, 
and the mediums were checked for odor, color and 
to determine if pieces of teeth had broken off. The 
results of this study indicated that a higher level of 
sugar along with carbonation and acidity in a bever-
age increased the incidence of decay. The data 
obtained from this experiment showed that Coke 
caused the most damage to tooth enamel. 

5749
Sun Power 
Sevan Sekimoto and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Many people in the world cannot afford ovens or mi-
crowaves, and therefore it is vital for them to be able 
to find other ways to heat their food. This experiment 
aimed to identify household items and materials that 
would make the best solar oven. In this experiment, 
Styrofoam was covered in black paper, white paper 
and aluminum foil to create the 3 variables under 
investigation. The boxes were placed outside in the 
sun and temperatures were taken at the beginning of 
the experiment and after 1 hour. It was hypothesized 
that the tinfoil lining would make the best solar oven. 
The results of multiple trials showed that after 1 hour 
in the sun the aluminum foil oven reached 105.2˚F, 
compared to 81.3˚F for the control oven. Of the 3 solar 
ovens tested, the water in the tinfoil-lined oven had 
the highest temperature.

5750
Tune Out
Juliet Aprahamian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The purpose of this project was to see if listening to 
music helps students concentrate while reading. Many 
people avoid listening to music while reading just 
because they assume that it will distract them. In this 
experiment students were divided into 2 groups and 
were given a short story to read. During this time mu-
sic was played for 1 group, while the other group read 
in a quiet room. After reading the story, the students 
were given questions to answer based on the story. 
It was hypothesized that music would enhance one’s 
memory and in particular pop music would help con-
centration better than the other types of music. The 
results showed that students who listened to music 
and read the story given to them were able to answer 
questions better than the students who read in a quiet 
room. Furthermore, the results showed that both pop 
music and rock music increased the students’ concen-
tration levels equally. The results showed that there 
is a significant difference in the concentration levels 
of students who listen to music while reading and 
students who read in a quiet room.

5751
The Effects of Spices on Bacterial Growth
Sara Sarkissian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

The purpose of this experiment is to determine if 
certain spices have the ability to inhibit the growth of 
food-spoiling microorganisms. I also will determine 
which of these spices has the most bacteria-killing 
power. I hypothesized that the cayenne pepper would 
be the most effective at inhibiting the growth of bacte-
ria. During this experiment, the effects on Escherichia 
coli bacteria from a variety of different spices, such as 
clove and cayenne pepper, were tested in a controlled 
environment. I tested the growth of the E. coli bacteria 
with different spices, and analyzed and recorded the 
effects that these spices had on the growth of E. coli 
bacteria. To record the data, I counted a selection of 
the number of colonies of the bacteria in each Petri 
agar dish to determine the final results. The data was 
analyzed, and my hypothesis — that the cayenne 
pepper would have the most bacteria-killing power — 
was proven to be incorrect. I concluded that out  
of all of the spices, the black pepper blend was the 
most successful at inhibiting the growth of bacteria. 
The lemon juice and cinnamon also were proved to  
be effective. 
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5752
Does Temperature Affect the  
Strength of Magnets?
Teresa Thomas and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The main purpose of this project was to test whether 
or not the strength of a magnet is affected by changes 
in temperature and, if so, how? To conduct this exper-
iment, a magnet was placed in 4 different conditions, 
1 being a control group in room temperature. The 
other conditions were boiling water, ice/water bath 
and the freezer. To make sure that the data collected 
was as accurate as possible, each test was repeated 4 
times. In between each test, the magnet rested in the 
assigned condition for 20 minutes to make sure that it 
stayed at the same temperature throughout each test. 
After completing the experiment with each condition, 
the data was compared to figure out if the original 
hypothesis was correct. The hypothesis was correct 
because the magnet placed in the freezer was in fact 
the strongest compared to the others. The ice/water 
bath was next in strength, followed by the control 
group and then the boiling water condition. The mag-
nets placed in hotter conditions were subject to a loss 
in strength. As a magnet is heated, the electrons spin 
in high-energy states, pointing oppositely to their 
neighbors. Since they become less lined up, the mag-
netism is reduced. On the other hand, when a magnet 
is placed in cooler temperatures, the strength of the 
magnet increases. In colder conditions, the atoms 
within the magnet move slowly and not as randomly. 
This creates a controlled alignment of its atoms, re-
sulting in a stronger magnetic ability. In conclusion, 
temperature does have an effect on the strength of 
magnets. As heat decreases the strength of a magnet, 
cooler temperatures increase its strength.

5753
Acid Citrus 
Tauhid Islam 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 the 
pH level of citrus juices affects the growth of bacteria 
and to show how the pH reacts with the bacteria. The 
idea of this project was to get citrus juices from 4 cit-
rus fruits, limes, lemons, oranges and grapefruits, and 
then take a potato and marinate it in the juices for a 
long period of time so bacteria could accumulate. The 
potatoes in the lime and lemon juices had a very low 
amount of mold growing on them, telling me that less 
bacteria was on them. On the other hand, the pota-
toes marinating in the grapefruit and orange juices 

had more mold growing on them, telling me that the 
grapefruit and orange juices had less effect on the 
potatoes than the lemon and lime juices did. Over the 
course of the 4 weeks that the potatoes were marinat-
ing, the pH level stayed constant for all 4 of the juices. 
The lemon and lime juices’ pH levels were very acidic, 
while the grapefruit and orange conditions were also 
acidic but less so than the lemon and lime conditions. 
Overall, this experiment showed me that since the 
mold growing on the potatoes thrived in more neutral 
areas, the acidic environment given off by the lemon 
and lime juices made bacteria growth unsustainable. 
So in the end it all depends on the bacteria that are 
trying to be prevented from growing and the thriving 
conditions.

5754
Just Grow It 
Pelagia Saddors and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment shows which type of soil to 
use when growing baby tomatoes. This experiment 
will help people grow tomatoes better and help them 
decide what soil to grow the tomatoes in to get the 
best results from the plant. This experiment used 
4 different soil types: potting soil, sand, water (no 
soil) and regular dirt. The tomato plant with the best 
growth was the plant in potting soil. It got the full-
est, tallest and grew the most tomatoes. Now people 
know that they should buy potting soil to grow to-
matoes in for the best results. This experiment is very 
helpful to people who want to grow tomatoes.

5755
Does Salt Affect the Melting Point  
of an Ice Cube? 
Denise Tran and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project, I decided to do an experiment 
about how salt affects the melting point of an ice cube. 
This means that if salt were to be added to ice, would 
the melting point of the ice change? I did my experi-
ment, and it did. The first thing I did was take an ice 
cube and some salt, obviously. I added some salt into 
the ice cube, took a thermometer and tried to find the 
temperature of the ice cube with the salt in it. While I 
was measuring the salted ice cube, I was also measur-
ing an original ice cube. This was to test if the salted 
cube had a difference in melting than the regular 
cube. The salted cube’s temperature went down faster 
than the regular ice cube’s, so the salt changed the 
melting point of an ice cube.
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5756
Solar Optimization
Arieh Bright and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The popularity of solar panels is increasing. With 
more and more people using solar panels, the effec-
tiveness needs to be tested so the power can be har-
nessed optimally. This science experiment tested how 
the production of energy utilizing the sun could be 
optimized. The results of this project could be used to 
improve the overall design of solar panels. The exper-
iment was conducted using a mini solar-powered car, 
a racetrack for the car and a stopwatch. At every hour 
from sunrise to sunset, the solar-powered car was 
put on a 1-yard racetrack to record the time required 
to move the 1-yard distance. The data collected was 
converted to an approximate amount of energy pro-
duced by the car throughout the day using a formula 
developed for the experiment. The data revealed that 
solar energy production was at its maximum at mid-
day. The results suggest that to optimize the produc-
tion of solar panels, the panels should move at angles 
that follow the sun’s movement. This will keep the 
solar panels in direct sunlight all day, consequently 
maximizing the amount of energy produced.

5757
Can the Acidity of Coca-Cola Be  
Dangerous to People’s Health?
Adrian Mier and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Reasons for doing this experiment were the sights of 
the general public almost regularly drinking sodas. 
It began to come to mind that this probably isn’t a 
good thing. Decisions were made that this was a 
matter worth researching and the findings would be 
used to better inform people of the “dangers” that 
these sodas could be holding in store for them. After 
some research on where different sodas are located 
on the pH scale, conclusions showed that caramel 
sodas were the worst, including Coke and Pepsi. 
Coke was the decided culprit of experimentation. The 
experiment itself involved putting a penny in a can 
of Coke for exactly 1 week and seeing the results. The 
idea was to convey to people that if Coke can dam-
age or dissolve a metal within a week, imagine what 
it could be doing to your insides over a lifetime of 
regularly drinking it. The metal was dissolved and 
the hypothesis proved to be correct. After further 
research, discoveries were made that Coke and other 

similar sodas erode enamel, cause heartburn, and 
can burn or dissolve internal organs that come into 
regular contact with it.

5758
Hot ‘n’ Ready Solar Oven
Andrea Hernandez and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment shows how it is possible to 
cook certain kinds of food with a solar oven and the 
rays of the sun. You can easily create a solar oven out 
of a pizza box or any kind of cardboard box. This  
science project taught me how this experiment can  
be super handy and reliable in the future. For ex-
ample, if you can never encounter a real oven or a 
microwave, you can make your own oven with  
accessible materials. With that said, you eventually 
can cook your own food with your own solar oven. 
This experiment requires the sun, food (s’mores), a 
pizza box, foil, a thermometer and plastic wrap. You 
need to create the oven by cutting out a flap from the 
top part of the pizza box. Then you apply foil to that 
top flap and the plastic wrap is placed on the bottom 
flap of the box. Place your food and thermometer in-
side your solar oven. The foil acts as a reflector so that 
the sun’s rays can bounce off to your food. The tightly 
placed plastic wrap allows the heat to stay trapped 
inside in order to cook your food. Lastly, the ther-
mometer shows you the temperature of your oven. 
You can observe the temperature of the solar oven as 
time goes by to determine how the solar oven works. 
At the very end of this experiment, you will see that 
the solar oven really does work and your food will be 
cooked and will taste delicious!

5759
Which Drinkable Household Liquid  
Has the Best Antacid Potency?
Christina Kwak and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this experiment is to find out which 
drinkable household liquid has the best antacid po-
tency in it. In other words, which is the best for neu-
tralizing stomach acid, which causes heartburn, and 
is there a correlation between the pH of a liquid and 
its ability to neutralize an acid? With this informa-
tion, people can see which liquids they should drink 
to help prevent or lessen heartburn and which liquids 
they should avoid. Out of all of the liquids that I’m 
testing, I believe that the liquids with a higher pH, or 
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the more basic liquids, will be able to neutralize acids 
the best. To test this hypothesis, I used red cabbage 
juice, which has a natural indicator in it called flavin, 
and lemon juice to represent the acid. I then found 
the pH of all of the liquids that I was going to use. 
Then I mixed the lemon juice with the red cabbage 
juice and added different amounts of other liquids 
into it and saw how it was affected. I did see a cor-
relation between the pH of a liquid and its ability to 
neutralize acids. I found out that baking soda and 
water, which had the highest pH, were able to neu-
tralize the acidic lemon juice the best. So, my hypoth-
esis was accurate in that the higher the pH, the better 
it can neutralize acids.

5760
Can Music Improve Your 
Memorization Skills?
Nghi Nguyen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In this project, I tested to see if listening to music can 
affect your memory skills positively or negatively. I 
had subjects listen to their choice of music and try to 
complete a task that used their memorization skills. 
First, I tested to see how many words they could 
remember from a book without listening to music. 
Then, I tested them on how many words they could 
remember when listening to music. I tested this on 
6 different people to compare results. After complet-
ing the experiments, I compared the data I got from 
each person and saw if listening to music decreased 
or increased the number of words they got right. Five 
out of 6 people in the experiment had an increase in 
the number of words they got correct when listening 
to music. This concludes that most people who listen 
to music they like can memorize things more easily. 
Music allows you to concentrate on your task and can 
help you in your studies as shown in this experiment.

5761
Does Exercise Do Anything to 
Improve Our Health?
Bryant Tran and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Does exercise do anything to improve our health? It 
certainly does. It obviously helps people’s physical 
fitness, but what else does exercise do for us? For my 
science project, I am trying to determine whether 
aerobic exercise can improve brain function. In this 
situation, the type of brain function is memory. (An 
example of this exercise is running, but it must be 
done at a low to medium intensity or else it will be-

come an anaerobic activity. Aerobic exercise involves 
the pumping of oxygenated blood by the heart to 
deliver oxygen to working muscles.) I believe aerobic 
exercise can improve our memory because according 
to research, aerobic exercise improves memory, brain 
function and physical fitness. So first, I had to find 6 
people who were willing to do this experiment. My 
experiment was to let my volunteers look at 20 items 
before the exercise and then test them right away 
(first test). Then I let them exercise and tested them 
with another set of 20 items. After that, I tested them 
once more (second test). This rule applied to both 
tests except the first test didn’t need exercise: The 
volunteers studied the items for 20 seconds, exercised 
for 5 minutes and wrote down as many items as 
they could for 2 minutes. After I collected all of the 
data from the volunteers’ answers, I realized that my 
hypothesis was correct. Aerobic exercise does help 
improve memory. In conclusion, what I have learned 
is that exercise is very beneficial to mankind and I 
suggest that everyone start an aerobic activity sched-
ule right away.

5762
Wavy Melodies 
Amy Duong and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This experiment tests whether frequency measure-
ments can be used to predict lengths of drinking 
straws that may produce different pitches of sounds 
to create music. Blowing into a straw creates a 
sound. The frequency of the pitch is determined by 
the length of the straw. Shorter straws have higher 
pitches, while longer straws have lower pitches. This 
experiment consisted of 2 types of paper straws and 
plastic straws. Each different type was a set of 8 
straws to represent each note of a major scale. Using 
the predicted frequency measurements and a tuner, 
each straw in a set would have a different length that 
would correspond with the frequency. While testing 
this experiment, a pattern was found between the 
lengths and the frequencies, which created a formula 
that was used to predict the rest of the lengths for the 
straws to create certain pitches. The equation is the 
length of the first straw x the actual frequency ÷ the 
actual frequency of the next note of the scale. After 
all 3 sets are made, each set when played should 
present a different major scale.
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5763
Hand-Eye Coordination and Music
Kathryn Chen and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project I decided to investigate how 
learning and playing a musical instrument can affect 
your hand-eye coordination. To test this, I gathered 10 
students who currently played piano, and 10 students 
who had never played piano. I then gave them all a 
short paragraph and timed how fast they could type 
it. My hypothesis was that a pianist would be able 
to type faster than a non-pianist because of the con-
nections among typing speed, piano playing and 
fine motor skills. After performing the experiment, I 
found that my hypothesis was correct. The average 
typing speed for pianists was 36.76 seconds, and  
the average typing speed for non-pianists was  
59.99 seconds.

5764
Shattered: A Fractology Study
Maanasi Shyno and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Fractography studies involve the intense investiga-
tion of the causes and results of a fracture. Once data 
is collected, fractographers are able to deduct how 
something breaks, why it breaks, how to prevent fu-
ture breaking, and how to fix what has been broken. 
This experiment was conducted to collect information 
about the fractography of tiles. In this experiment, a 
4-kg ball was dropped from 7.5 in. high onto tiles to 
test the fracture patterns of different materials. This 
experiment included breaking 6 tiles of each type 
of material, including 1, 2, 3, 4 and 5. Each tile was 
broken after placing it inside a cardboard box with 
the bottoms removed. Then the tiles’ features were 
studied and recorded with measuring tools. Origi-
nally it was hypothesized that the materials would 
have similar fracture patterns because they were all 
brittle. However, after conducting the experiment, it 
was noticed that every material had a different frac-
ture pattern.

5765
How Salt Affects Ice
Richard Park and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment shows how adding salt on 
top of ice affects its melting rate at room temperature. 
I also decided to investigate the melting rate with dif-
ferent amounts of salt added to the ice. For the experi-

ment I made identical ice cubes in an ice tray.  
I had 4 stations where this was set up: non-salted ice; 
¼ tsp. salted ice; ½ tsp. salted ice; and ¾ tsp. salted ice. 
Putting paper towels underneath the ice cubes helped 
me observe the rates of the ice melting because the 
ice created water circles as it melted. I then set up the 
timer, recording the times until all of the ice cubes 
were completely melted. The amount of time it took 
for the unsalted ice to completely melt was around 32 
min., while the ¼ tsp. salted ice cube took 24 min. and 
22 sec. There was a huge discrepancy. For the ½ tsp. 
salted ice cube it took 24 min. and 9 sec., and finally 
the ¾ tsp. salted ice cube took 21 min. and 52 sec. I 
concluded that adding salt increased the melting rate, 
but adding more salt to cover more surface area of the 
ice also helped melt the ice faster. This experiment can 
be used in real life when snow has piled up a lot on 
streets and next to homes.

5766
Electrolytes Everywhere 
Jake Gutterman and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Sports drinks across the world such as Gatorade,  
Powerade, vitaminwater and others all claim they 
restore the most electrolytes and can give you the en-
ergy you need to compete. You lose electrolytes when 
you sweat, which is why sports drinks are popular 
among athletes. In my experiment, I compared the 
level of electrolytes in sports drinks to water and 
orange juice. This should have been able to tell which 
drink would be the best to take on a long run or for 
a game of basketball. To check the electrolytes in the 
drinks I used a multimeter and a closed circuit on 
4 different drinks: Gatorade, orange juice, distilled 
water and tap water. With the calculations completed 
I found that orange juice has the most electrolytes, fol-
lowed by Gatorade, then tap water and then distilled 
water. Even though orange juice has the most electro-
lytes, I personally would not drink it after working 
out due to its abundance of carbohydrates, which will 
bloat you up. Orange juice also is much more acidic 
than Gatorade.

5767
How Do Different Drinks Stain Your Teeth?
Edbert Supangkat and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment shows how drinking differ-
ent commonly consumed drinks stains your teeth. 
This experiment assists people by helping to increase 
awareness of how drinking liquids other than wa-
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ter affects dental health. To do this experiment, you 
need 3 eggshells, 3 clear jars, a spoon and 3 different 
drinks that are different colored. For my experiment, I 
used tea, Coca-Cola and coffee. I chose these 3 drinks 
because they are commonly consumed. Then you 
have to soak the 3 different eggshells in the different 
drinks and record how the eggshells change color 
each day for 3 days. The results of my experiment 
were that the eggshell in the soda got stained the 
worst and the eggshell in the tea got stained the least.

5768
The Friction Strength of Phone Books
Anamika Tyagi and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this science project is to demonstrate 
the incredible force of friction by using simple every-
day objects like phone books. In this project, I dem-
onstrated that no matter how hard you pull 2 phone 
books apart, they will not separate. This project 
required 2 phone books of roughly the same size. To 
start the experiment the phone books must be inter-
leaved or combined together. To interleave the pages 
you have to lay the pages of the phone books on 
top of each other, 1 by 1. This entwines the 2 phone 
books. So 1 page of phone book A is placed down, 
and then 1 page of phone book B is placed on top of 
the previous page. Then another page of phone book 
A is placed upon the original page of phone book B. 
Once the phone books are fully interleaved then you 
try pulling them apart. The friction force between 
the phone books is so strong that is impossible to do 
so by hand. In fact, 2 different people (the “Myth-
Busters”) conducted the same experiment and found 
that it took 8,000 lbs of force to separate the phone 
books.

5769
Composite Faces Versus Regular Faces 
Sara Tyo and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This science experiment tested to see whether com-
posite faces are more attractive than regular faces. A 
composite face is a digital combination of more than 
1 face. During this experiment, 40 test subjects were 
used, 20 male and 20 female, and all the same age. 
The subjects looked at 4 groups of pictures: 2 female 
and 2 male groups. Each group contained 3 regular 
faces and 1 composite face made from the 3 regular 
faces. For each group of pictures the subjects were 
asked the question, “Which picture do you find to 

be the most attractive?” Each test subject did this for 
all of the groups. After all of the data was collected, 
it showed that the composite faces were found more 
attractive than the regular faces. The females chose 
the composite faces as the most attractive for all of 
the groups. However, for the male test subjects, com-
posite faces were only the highest ranking 50% of the 
time, but always came in second.

5770
Can Your Body Temperature Tell the 
Time of Day?
Daniela Akpati and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In my science project, I found out if body tempera-
ture can tell the time of day. I figured it out using 
circadian rhythms in the body. I took my body 
temperature every 3 hours on 3 different days, and 
took 3 trials starting at 5 a.m. I tested my reaction 
time every 3 hours on 3 different days, and took 3 
trials starting at 5 a.m. I calculated and graphed the 
average body temperature and average reaction time. 
I found out that the body temperature can tell the 
time of day. It varies during the day, but is typically 
lower in the morning, when you are tired. My reac-
tion time showed similar findings. I learned more 
about the circadian rhythms and how they determine 
your sleep-wake cycle (when you sleep and when you 
wake up), and that body temperature is one of the 
best-known circadian rhythms. In addition, I learned 
about factors that can affect your circadian rhythms, 
such as jet lag and your work schedule. Jet lag can 
cause excessive sleepiness and a lack of daytime 
alertness. Other circadian rhythms include hormone 
levels, alertness, muscle strength and heart rate. I 
learned that we tend to be coolest in the morning and 
at our warmest in the late afternoon and early eve-
ning. I also found out that the controlling regulator 
for these cyclic processes within the body is thought 
to be the hypothalamus, which is located in your 
brain. 

5771
Which Liquid Helps a Plant Grow Faster?
Elsie Saquil and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science experiment, I decided to investigate 
which type of liquid would help a plant grow a little 
bit faster than the rest. Doing a project just like this 
one could help determine which liquid you would 
want to use for growing a plant. In case you’re look-
ing for a serum to help a plant grow a little faster, 
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this might be the experiment for you. The purpose 
of this project was to help determine why different 
liquids affect plants differently. Due to hypertonic 
states of different liquids, some juices and sodas can 
kill plants. I kept track of the heights of the plants 
in a chart. I watered and measured each plant every 
day. I watered one plant with Diet Sierra Mist soda, 
one with Minute Maid orange juice and one with tap 
water. In conclusion, the plant that was watered with 
Diet Sierra Mist was just a bit taller than the plants 
watered with orange juice or water. The smallest plant 
was the one watered with orange juice. It ended up 
with mold all over it.

5772
Short-Term Memory 
Ryan Leong and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

What factors affect short-term memory? Through a 
test where subjects were asked to memorize a list of 
words, then write as many as they could remember 
in a limited time period, I analyzed memory scores 
against different factors. I found that there was a cor-
relation between memory and age, grade level and 
gender. I concluded that older subjects seemed to 
remember more words than younger subjects. This 
also applied to grade level, due to the fact that higher 
grade levels have older children than lower grade 
levels. Females also seemed to memorize more words 
than males. 

5773
Density and Speed
David Park and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Density has many relationships with other factors 
that tie into science. This experiment had a purpose to 
test whether density still affects speed when liquids 
are different, and not the material floating on them. 
It was hypothesized that density would affect speed 
in this circumstance, so an experiment was created 
to test it. Using aluminum balls as the control group 
floating on the liquids, 5 different liquids were ac-
quired for this project. The experiment recorded the 
time it took for the aluminum balls to cross a certain 
distance on all 5 liquids, with an electric fan for wind. 
Then, the hypothesis could be proven based on the 
results. After the experiment finished, the results 
showed that density didn’t always affect speed, as the 
time ranking didn’t match up with the density rank-
ing. Water came in first and corn syrup finished last, 

with the least dense vegetable oil coming in fourth 
place. Based on this experiment, density didn’t af-
fect speed when the liquids’ densities were differ-
ent. Other experiments could be created from these 
observations, such as using other liquids or materials. 
Through this experiment, another perspective on 
density was tested.

5774
Mold Growth
Nyah Mor-Yossef and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project, I wanted to see what condi-
tions caused mold to grow the fastest. I took 3 types 
of food and took 9 samples of each and put them in 
different environments and conditions. Some were 
either in the dark, refrigerated or outside in the sun, 
and they were either wet, cooked or dry. I experi-
mented with these foods for 7 days. In the end, the 
food that was wet grew the most mold, and the food 
in the refrigerator didn’t grow any. Also, the food in 
the dark grew the most mold and smelled the worst. 
In the end I did not like how the project smelled, but I 
did learn where to store food so mold will not grow.

5775
Effect of Plant Growth With Different Liquids
Caleb Yun and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The experiment I completed was done to determine 
whether a liquid other than water could outperform 
it when used in growing and nurturing a plant. To 
carry out this experiment, I got 4 pinto beans, with 
each individually placed in 4 plastic cups filled with 
topsoil. Each cup was given, separately, Powerade, 
vitaminwater, sparkling water and plain drinking wa-
ter. My hypothesis was that vitaminwater and drink-
ing water would outperform the rest. I took pictures 
of the plants’ progress every 2 days, routinely mea-
sured the 4 plants with a ruler, and on the 10th day,  
I ended the experiment. Surprisingly, after measuring 
the plants’ sizes with a ruler, the plant given vitamin-
water was the smallest, while the Powerade plant and 
the sparkling water plant were slightly larger and 
similar in size to each other. The drinking water  
plant was the largest, and the only one to start  
growing roots.
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5776
Do White Candles Burn At a Different Rate 
Than Colored Candles?
Sandy Sarmaputra and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science experiment, I decided to investigate 
if there is a difference between the burning rate of 
white candles and colored candles. It was an interest-
ing topic to discuss. I began the project by gathering 
a few colored and plain white candles. I had 3 sets 
of candles to test. The first set consisted of a white 
candle and a red candle. The second set consisted of 
another white candle and a light purple candle. The 
third set consisted of another white candle and a light 
blue candle. I tested all of the sets in the same place, 
so there wouldn’t be any error in the experiment. I 
burned each set separately for 2 hours. After all of my 
tests, I discovered that the white candles in all of the 
individual sets burned slightly more than the colored 
candles. White candles will burn more while the col-
ored candles will be trying to burn faster.

5777
Electromagnetic Induction
Sam Jain and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of this study was to demonstrate how 
electromagnetic induction works. The study also 
showed how the amount of electricity generated 
through induction could be affected. To conduct the 
study, 2 dynamos were built with varying amounts 
of wire and number of magnets. One dynamo had 
206 coils of wire and the other had 600 coils of wire. 
The magnets were attached to a nail in the center of 
the dynamos to allow for free rotation. The magnets 
were rotated at slow, medium and fast speeds. The 
number of magnets was changed between trials from 
2 magnets to 4 magnets to 6 magnets. The current, 
resistance and voltage were measured using a multi-
meter during each trial. When the number of magnets 
was increased for the same speed and number of 
coils, both the voltage and current increased. When 
the rotation speed was increased for the same number 
of magnets and coils, both the voltage and current 
increased. When the number of coils was increased 
with the same rotation speed and number of magnets, 
the voltage increased but the current decreased due to 
increased resistance.

5778
At What Angle Will a Basketball Have a 
Higher Percentage of Going Into the Hoop?
Itzel Valdez and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

I always have wondered why, in basketball games, we 
shoot free throws from the 90-degree angle. At what 
angle will a basketball have a higher percentage of go-
ing into the hoop? Knowing this will help basketball 
players be more successful during games, since they 
will know which angle has better odds for the basket-
ball going into the hoop. In this experiment, I think 
that at the 90-degree angle the basketball will have a 
higher percentage of going into the hoop compared to 
other angles.
To complete this experiment I used the Spalding 
Indoor/Outdoor basketball, Northridge Park’s basket-
ball hoop, a pen, measuring tape, paper, tape and 6 
test subjects. My constant variables were the 5 shots 
that were taken from 5 different angles, the basket-
ball hoop, the basketball and the 14 feet away that 
we shot from. My independent variables were my 6 
test subjects and the angles we shot from. To do this 
experiment, you have to go to a basketball court with 
a basketball and more than 4 test subjects. Then you 
have to measure 14 feet away from the basket and put 
a piece of tape at all 5 angles. The 5 angles should be 
0 degrees, 45 degrees, 90 degrees, 135 degrees and 180 
degrees. Once you have put a piece of tape at all of 
these angles (14 feet away from the basket), you have 
each one of your test subjects shoot 5 times from each 
angle.
I compared the results of each of my test subjects, 
and they showed that at the 90-degree angle, most 
of the shots were made. In this experiment, I learned 
that the percentage of time the basketball goes into 
the hoop will be higher if you shoot from the 90-de-
gree angle. This helps me as a basketball player and 
helps other basketball players to be more successful in 
making baskets. I now also know why we shoot free 
throws from a 90-degree angle.

5779
Shark Versus Stingray: Fishing for the Truth
Julie Nevarez and S. Tanaka (teacher)
Northridge Middle School
17960 Chase St., Northridge, CA 91325

Have you ever wondered what gets its food faster in 
the open ocean? The purpose of this experiment is 
to find out what gets its food faster, the stingray or 
the shark. I am interested in this topic because I have 
a marine science class with fish tanks. There are 2 
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sharks, 1 male and 1 female, and 2 stingrays, 1 male 
and 1 female. My hypothesis is that if I feed both 
animals the same food, I think the stingrays will get 
the food faster, because they swim very fast (when 
they are scared). For this experiment, I used a timer, 
a ruler, squid parts, both sharks and both stingrays. 
I started by cutting equal pieces of squid and mak-
ing sure that I had even amounts for each animal. I 
took out my timer and set my squid pieces 1 ½ feet 
away from each animal. When the food was set on 
the bottom of the tank I started the timer. When the 
animals got the food, I stopped the timer and in a 
data table for each specific animal recorded how long 
it took them to get the food. My control variables were 
the amount of food and the distance that the animals 
traveled. My dependent variable was the amount of 
time that the animals took to get the food. The inde-
pendent variable was the animals. After calculating 
the average speed for each of the 4 animals, I saw that 
both of the stingrays had faster averages compared 
to the sharks. The stingrays seemed to pick up speed 
each time when I set the food down in the bottom of 
the tank. The data showed that the sharks were slower. 
(Neither of the sharks, male or female, was able to 
beat the stingrays.) Besides learning which marine 
animal was faster, I also saw some similarities in their 
feeding habits. Both the sharks and stingrays seemed 
to ‘’smell’’ the food. They also pushed away objects in 
their way, such as sand, when trying to get the food.

5780
Do Colors Influence a Dog’s Diet? 
Mark Ross and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St., Tarzana, CA 91356

A significant problem people are faced with is that 
many dogs are picky with their food. I care about this 
problem because good nutrition is very important for 
a dog to live a healthy life. Other people should care 
about this problem because some spend their time 
and money on dog food, only to find out later that 
their dog will refuse to eat it. To solve this problem,  
I thought that dogs might be more attracted to blue 
and yellow colors, which are colors they can clearly 
see. On www.pedigree.com, I discovered that dogs 
can only see neutral colors, along with blue and yel-
low. All other colors appear to dogs as a variety of 
neutral colors or in some cases as shades of blue or 
yellow. I used the color blue as a color they can see, 
and red and green as colors that appear as neutral col-
ors. My hypothesis is that dogs will be more attracted 
to the blue color, which does not appear as a neutral 
color to them. Therefore, this will make the dogs more 
interested in their food and they will eat it. Ultimately, 

this experiment will prove that colors influence a 
dog’s diet.
The materials used in this experiment are small 
equal-sized pieces of boiled chicken. Since all of the 
treats are the same, the smell will not interfere with 
the results. Also needed in this experiment is red, 
green and blue food coloring, with 3 bowls and some 
water. A variety of dogs also are needed. The final 
materials are a piece of paper and a pencil to record 
findings, observations and results. When conduct-
ing this experiment, first boil the chicken and cut 
small, equal-sized pieces. Then divide them up into 
3 groups. Take out red, green and blue food color-
ing. Drop a different color into each bowl and pour 
about 6 drops of water into each. Then stir the mix-
tures and coat each group of chicken with a different 
color. Allow all of the treats to dry. After this, gather 
a group of dogs and take each 1 into an enclosed area 
1 at a time. While keeping the first dog back from the 
treats, line the different colors next to one another. 
Next, let the dog know the treats are there and walk 
approximately 2 meters away from the treats with 
the dog. Finally, allow the dog to turn around toward 
the 3 different-colored treats. Pay attention to which 
color the dog eats. Do this 3 times with each dog and 
change the order of the treats to make sure there are 
completely accurate results. Continue this with the 
rest of the dogs. 
I was very surprised by the results. By the end of 
the experiment, I had tested 13 dogs. Eighteen pieces 
of red chicken, 13 pieces of green chicken and only 
8 pieces of blue chicken were eaten. I observed that 
most of the dogs were very cautious of the blue chick-
en. It may seem unfair that I used 2 colors that appear 
as neutral colors to the dogs and only 1 color they can 
clearly see. The reason I did this was to have only 1 
color stand out to them. As a result of completing the 
above procedure, I learned that changing the color of 
the food will not make dogs less picky eaters.  

5781
How Do Video Games Affect Your Body?
Alice Ghanimian and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of this experiment was to find out how 
video games affect the human body. I wanted to do 
this experiment because video games are popular 
nowadays. I tested a 13-year-old female, a 17-year-
old male and a 47-year-old male while they played 
Super Smash Bros. I measured their blood pressure, 
heart rate, reaction time and pain tolerance before 
and after they played for 10 minutes. Then I checked 
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their vitals and they played for another 5 minutes. I 
checked their vitals again and they played for a final 
5 minutes. My hypothesis was that all of the vari-
ables in the project (blood pressure, heart rate, reac-
tion time and pain tolerance) would rise. The results 
were that for the 13-year-old girl, her blood pressure 
went down, and her heart rate, reaction time and 
pain tolerance rose. For the 17-year-old boy, his blood 
pressure rose, his heart rate lowered, his reaction 
time rose and his pain tolerance stayed the same. For 
the 47- year-old man, his blood pressure, heart rate, 
reaction time and pain tolerance rose. My conclusion 
was that my hypothesis was right for only 1 test sub-
ject. For the other 2 test subjects, 1 category lowered 
instead of rose so there was no particular pattern.

5782
What Soda Has the Most Sugar? 
Christopher Kallah, Ricardo Alvarenga 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 
sodas have the most sugar, because we were con-
cerned about the amount of sugar we consume every 
time we have a soda drink. We examined 12 fl. oz. 
cans of Mountain Dew, Pepsi, Coca-Cola, 7UP, Dr 
Pepper and Crush. Our hypothesis was that Moun-
tain Dew would have the most sugar because it tastes 
really sweet when drinking it. Our hypothesis was 
correct. We found out that the soda with the most 
sugar in one 12 fl. oz. can was Mountain Dew with 46 
g. Then came Crush with 43 g, Pepsi with 41 g,  
Dr Pepper with 40 g, Coca-Cola with 39 g, and, last, 
7UP with 38 g. This amount of sugar is between 9 and 
15 teaspoons of sugar per can, which is really un-
healthy. In conclusion, all sodas contain a lot of sugar 
and we need to try not to drink too much of them.

5783
Is a Student’s Favorite Subject in  
School Influenced By Gender?          
Eric Eskandari, Andres Casillas and A. Antoniou (teacher)  
Robert Frost Middle School     
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to learn what 
subject students from each gender prefer. We inter-
viewed 50 males and 50 females ranging in age  
between 10 and 19. Our hypothesis was that boys 
would like PE, math and science. We also hypoth-
esized that girls would like English and history bet-
ter. The choices were PE, math, science, English and 
history. We didn’t include electives because everyone 

has different electives. Our results showed that 26% 
of males picked PE, 40% chose math and only 4% 
picked science. Eighteen percent of female students 
chose English and 16% chose history. The most popu-
lar subject for females was math at 26%. In conclu-
sion, our hypothesis was partially correct about the 
male students, but not correct about the females.

5784
Does Density Affect the Temperature  
of Liquids? 
Aliyah Rollins, Lisette Garcia and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to find out if the 
density of a beverage affects its temperature. To do 
this experiment, we got 3 beverages: coffee, tea and 
tap water. We calculated their densities and found 
out that the tap water had the lowest density and the 
tea had the highest density of the 3 liquids. Accord-
ing to our research, when a substance is heated its 
molecules spread out, which results in a lower den-
sity than when it is at room temperature. Based on 
this, our hypothesis was that the water, with the low-
est density, would cool down first. After we heated 
the beverages to the same temperature and observed 
which cooled to room temperature the fastest, we 
found out that the coffee cooled down to room tem-
perature first, then the water and then the tea. This 
was not exactly the way we expected it but in general, 
the lower-density beverages cooled down before the 
higher-density ones.

5785
Does Color Affect the Time It Takes for a 
Mouse to Go Through a Maze?
Connor Barrios, Jorge Carballo and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

We wanted to find out if color would affect the time 
a mouse takes to run through a maze. We made 3 
mazes exactly the same but each was covered with 
a different color: red, green and blue. At the end of 
each maze we placed a piece of cheese. We tested a 
mouse in each maze 10 times on 2 different days. At 
the end of the 10 trials, we found out that the mouse 
completed the green maze the fastest. Our hypothesis 
was that the mouse would finish the red maze the 
fastest due to its brightness, but we were incorrect. 
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5786
What Is a Rat’s Favorite Food?
Isaiah Gomez, Michael 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 if 
cheese really is a rat’s favorite food. Our hypothesis 
was that the rat would go for other food rather than 
cheese, because our research did not mention cheese 
as one of rats’ favorite foods. We used a process of 
elimination in this experiment. We offered the rat dif-
ferent kinds of food every day for a week. We offered 
it fruits, vegetables, peanut butter and cheese. The 
only foods it actually ate were an apple, peanut butter 
and cheese. So we tried putting all of the food in its 
cage 5 different times. As a result, the rat ate the pea-
nut butter 3 times and the apple and cheese 1 time 
each. Our hypothesis was correct. We concluded that 
the rat preferred to eat peanut butter the most out of 
all of the foods tested. 

5787
Which Solvent Removes Sharpie 
Marks the Best?
Carolyn Babaian and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my project was to see what solvent 
removes Sharpie (permanent marker) ink the best. 
Since Sharpie ink gets marked on different surfaces 
for everyday use, I thought it would be a good idea 
to know what removes it the best. I tested 6 differ-
ent solvents: Coke, water, acetone, non-acetone nail 
polish remover, hand sanitizer and alcohol. My test-
ing surface was corrugated plastic, which usually is 
made from polypropylene plastic and can be recy-
cled. Common uses for polypropylene are bottle caps, 
food containers and drinking straws. My hypothesis 
was that the acetone would remove the Sharpie ink 
the best. The first thing I did was make 6 Sharpie 
marks on the board and let it sit for about 30 seconds 
so the ink could set in. Next I dipped cotton pads in 
the 6 solvents that I used to try to remove the Sharpie 
ink and placed them on top of the Sharpie marks. I 
placed a water bottle on top of each pad and let them 
stay there for 10 minutes. Then I removed the bottles 
and the cotton pads and saw that the solvent that 
removed the mark the best was the non-acetone nail 
polish remover. My hypothesis was incorrect.

5788
What Is the Extent of Impairment From 
Nitrogen Narcosis At Varying Depths? 
Emily Hofmann and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to determine 
the extent of impairment from nitrogen narcosis at 
varying depths to help scuba divers anticipate and 
plan for the impact of nitrogen narcosis, thereby 
increasing dive safety. Nitrogen narcosis is a com-
plex symptomatic response that is both mental and 
physical, resulting from nitrogen dissolved in tissue 
under pressure. The symptoms include difficulty 
solving problems, thinking clearly, performing tasks 
and controlling precise physical motions. I designed 
an experiment consisting of a set of math problems 
to test mental capabilities, and the opening of a 
combination lock to test both mental and physical 
capabilities at depths equivalent in ambient pressure 
to 1, 2, 3 and 4 atmospheres. My hypothesis was that 
the effects of narcosis would be most noticeable at 4 
atmospheres (99 feet), somewhat noticeable at 3 atmo-
spheres (66 feet), and not noticeable at 2 atmospheres 
(33 feet) or 1 atmosphere (sea level). Dive teams 
descended to 99 feet and were administered the test 
while being timed. This was repeated at each of the 
other depths and at the surface. After analyzing the 
results, I found that, on average, divers took twice as 
long to perform the tests at 99 feet than at the surface. 
At 66 feet it took divers 1.5 times as long, and at 33 
feet the time was the same as that at the surface. The 
increased times at greater depths indicated signifi-
cant increases in impairment, findings that supported 
my hypothesis. Since the depths studied are com-
monly reached by recreational divers, the results of 
my experiment indicate that impairment caused by 
nitrogen narcosis must be addressed during pre-dive 
planning in order to improve dive safety.

5789
What Is the Best Way to Make Ice Cream: 
Bag or Bucket?
Justice Wilkins and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of my experiment was to find out the 
best way to make ice cream. I tested the “bag” and 
the “bucket” methods and my hypothesis was that 
the bag method was going to be the best, because 
there is more control in how it is handled and shak-
en. I used ice, salt, milk, sugar, vanilla extract, wool 
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gloves, snow gloves, sandwich Ziploc bags, gallon-
sized Ziploc bags, a bucket with a lid, a reusable 
water bottle and duct tape. I used the same amount 
of ingredients for each method. I found out that my 
results supported my hypothesis that the best way to 
make ice cream is in a bag, since it is in your hands. 
That allows you to control the amount of contact be-
tween the ice cream mixture and the salty ice.

5790
What Type of Soil Absorbs the Most Water?
Matthew Moran and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The reason I did this experiment is because here in 
California and much of the Western United States 
there is very little rainfall, but when it rains, it rains 
hard. The soil absorbs the water and becomes saturat-
ed quickly. This can cause landslides and mudslides. 
My goal was to find a way average persons can pro-
tect themselves and their property with more water-
absorbent soil, while at the same time not spending 
large amounts of money. For my experiment I bought 
4 buckets, 3 bags of soil from a store, and fertilizer, 
plus used soil from my backyard. I put the same 
amount of soil in each bucket, in which I cut 1-cm 
diameter circles on the bottom, and then poured 
water into the soil in 1-liter increments. I measured 
the amount of water that dripped from the bottom of 
each bucket and compared it to the amount that was 
poured into the bucket. I repeated the experiment 
again after the soils dried out, but replaced 2 liters of 
soil in each bucket with 2 liters of fertilizer. The water 
absorption increased with the addition of fertilizer in 
the soil, and the backyard soil did much better than 
the organic store-bought soil. In conclusion, you do 
not have to buy expensive soils to have more water 
absorption in your backyard. Instead use your back-
yard soil and add fertilizer to it.

5791
Do Different Liquids Freeze/Melt 
At the Same Rate?
Liliana Rubio and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of this experiment was to test if the 
difference between liquids affects the rate at which 
they freeze and melt. My hypothesis was that water 
would be the first to freeze and melt because it has no 
additives. The liquids I used were water, Coca-Cola, 
orange juice, Gatorade, coffee and milk. To test this  

I put 1 cup of each liquid in the freezer, checked on 
them every 30 minutes, and timed them to see how 
long it took them to freeze. Water was the first to 
freeze at 2 hours and 52 minutes, then orange juice 
at 4 hours and 38 minutes, coffee at 5 hours and 31 
minutes, Gatorade at 6 hours and 31 minutes, milk 
at 7 hours and 50 minutes, and finally Coca Cola 
at 8 hours and 52 minutes. When all of the liquids 
reached their freezing point I took them out and 
checked on them every 15 minutes to see how long 
they took to melt. The first to melt was Coca-Cola at 
3 hours and 50 minutes, then orange juice at 4 hours 
and 17 minutes, milk at 4 hours and 29 minutes, Ga-
torade at 5 hours and 7 minutes, water at 5 hours and 
35 minutes, and, last, coffee at 6 hours and 24 min-
utes. So, my hypothesis was incorrect because water 
was not the first to freeze and melt. To add to this, 
different liquids do not freeze and melt at the same 
rate. The rate at which liquids freeze depends on 
how dense they are and what they are made of. That 
is why Coca-Cola took so long to freeze, but it was 
the first to melt because since it is dense it has more 
molecules, causing a lower melting point. Water was 
the first to freeze because it is less dense, but since it 
has fewer molecules it was the second-to-last to melt. 
The fewer molecules a liquid has and the less dense 
it is mean the freezing time will be shorter, but the 
melting point will be longer. The higher the density 
of a liquid and the more molecules a liquid has mean 
it will freeze more slowly but melt faster.

5792
Does Rubbing Your Teeth With a Banana 
Make Them Whiter? 
Omar Hamoui, Matthew Assad and A. Antoniou (teacher)
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of this science fair project was to find 
out if rubbing your teeth with a banana peel makes 
them whiter, or at least cleaner since bananas have 
potassium and calcium. If this is true, it will be a 
great alternative to the expensive teeth whiteners, 
giving you an easier and more practical way to get a 
better smile. We did the experiment over the course 
of 2 weeks. We took pictures before and after the 
experiment, and there didn’t seem to be any change. 
According to our research, some doctors say that 
over a period of 2 months, the teeth will become 
whiter. We will have to do this experiment for at least 
2 months next time in order to observe any visible 
results.
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5793
Which Parachute Shape Descends 
the Slowest? 
Lelija Kazlauskas 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 
parachute shape descends the slowest. I chose 5 dif-
ferent shapes: triangle, square, pentagon, hexagon 
and circle. Through my research, I discovered that 
when the cross-section of the parachute opens up, the 
added surface area creates more drag and air resis-
tance. My hypothesis was that the circle would 
have the longest descent, since it would have the 
largest cross-section with the smallest amount of air 
escaping. I noticed that as the shapes increased in 
size, the descent time increased. My hypothesis was 
proved correct; the circle had the longest average 
descent time.

5794
How Accurate Is a Polygraph?
Sabrina Nuno, Alondra Pureco and A. Antoniou (teacher)    
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our experiment was to figure out 
the accuracy of a polygraph. Polygraphs measure 
your blood pressure, pulse and breathing, which 
are supposed to be heightened when you lie, so our 
hypothesis was that the polygraph machine would be 
accurate. For our experiment we used a blood pres-
sure and pulse rate machine as a substitute for the 
polygraph and asked 10 test subjects questions. After 
we analyzed the results we found out that the poly-
graph was not as accurate as we expected. The blood 
pressures of our subjects did not change when they 
were lying. In conclusion, the polygraph is not ac-
curate and we think it is because some people are so 
used to lying that they don’t get nervous enough for 
their blood pressure and heart rate to change.     

5795
Do All Proteins Denature At the 
Same Temperature?
Samantha Zaman and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344
 
The purpose of my science fair project was to de-
termine whether all proteins denature at the same 
temperature. Denaturation is a process in which a 
protein loses its functionality through heat or acid.  
I used 3 types of commonly found proteins: albu-
men, casein and keratin. Albumen is found in egg 

whites, casein is found in milk, and keratin is found 
in human hair. My hypothesis was that all proteins 
would not denature at the same temperature due to 
their different structures and characteristics. Accord-
ing to my research, signs of proteins being denatured 
are when the substances’ color, texture or viscosity 
changes. First, I experimented on the egg whites, and 
measured their temperature once the translucent 
whites became white and firm. The proteins dena-
tured at 115˚F. Next, I experimented on milk, and 
measured its temperature when a skim formed. The 
proteins denatured at 163˚F. Lastly, I experimented 
on hair. I preheated the oven to 200˚F and increased 
the temperature by 25˚F every 15 minutes. I checked 
for any changes and observed that the hair that was 
naturally black turned into a light shade of brown. 
The proteins denatured at 302˚F. My conclusion was 
that my hypothesis was correct. Based on my ex-
perimental data, the proteins did not denature at the 
same temperature because of their different proper-
ties, hydrogen bonding interactions and their amino 
acid structures, as my research confirmed.

5796
Synesthesia: Do People Visualize Certain 
Letters and Numbers With a Specific Color?
Sarah Maar, Katherine Hernandez and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl., Granada Hills, CA 91344

The purpose of our science fair project was to deter-
mine if people have synesthesia, which means they 
visualize numbers and letters with specific colors. 
We also wanted to discover which colors are the most 
common. We created surveys that had the letters A-F 
listed and 1-6, with color choices of red, orange, yel-
low, green, blue, purple, black, white and other. In the 
directions given we explained that “other” also could 
mean no color. One hundred and five middle school 
students filled out the survey. We found that nearly 
80% of people visualized the letter A to be red. This 
was significant because we had hypothesized that a 
large majority would choose red for A. It appears that 
most students attached a color to a number or letter; 
therefore we came to the conclusion that people do 
have synesthesia.
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5797
Which Is Faster: A Solar-Powered Car or a 
Battery-Powered Car? 
Sohaib Haq and A. Antoniou (teacher) 
Robert Frost Middle School 
12314 Bradford Pl., Granada Hills, CA 91344 

The purpose of this experiment was to see which car 
is faster, a car powered by a solar cell or a car pow-
ered by an AA battery. My hypothesis was that the 
battery-powered one would be faster. I bought a mo-
tor, a photovoltaic (PV) cell and a battery for the cars. 
I used a plastic frame and taped the motor and PV 
cell onto it. I tested it to see how long it would take to 
travel 3 meters. It took 12 seconds. Next, I assembled 
the battery-powered car and tested that one as well. 
It took the battery-powered car 3 seconds to travel 
3 meters. I graphed the times and concluded that 
the battery-powered car was obviously faster than 
the solar-powered one. According to my research, a 
solar-powered car can travel a much longer distance 
than a battery-powered one, so if I were to extend 
the race, the solar-powered car would win, while 
the battery-powered one would lose power and stall 
in the middle of the race. In conclusion, the battery-
powered car is faster than the solar-powered one, but 
the solar-powered car can travel longer distances. 
Finally, I decided to combine the 2 cars, using the 
battery-powered car’s capacitor and the solar car’s so-
lar cell to make a fusion car, which can travel on solar 
energy in light and on the capacitor’s stored energy 
in darkness.

5798
Glow Stick Chemistry Lab
Johnny Dekirmendjian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Chemical reactions are important in many aspects of 
life. To understand the chemical reaction of diphenyl 
oxalate and hydrogen peroxide, glow sticks were 
used. A glow stick is a light source that consists of 2 
isolated substances that, when mixed together, cre-
ate light. It was hypothesized that when you put the 
glow stick in cold water, it will remain lit for a longer 
time, because it will give off less energy than in a hot 
temperature. Therefore the reaction will last longer. 
In this experiment, 5 beakers were labeled 5˚C, 15˚C, 
25˚C, 35˚C and 45˚C. Three hundred milliliters of 
water were poured into each cup and a thermometer 
was used to measure the temperatures. Glow sticks 
were placed in different temperatures, the reaction 
times were recorded and average data was plotted 
in a graph. At 5˚C the glow stick lasted 598 minutes; 
at 15˚C it lasted 552 minutes; at 25˚C it lasted 261 

minutes; at 35˚C it lasted 207 minutes; and at 45˚C it 
lasted 171 minutes. These results show that at lower 
temperatures, diphenyl oxalate and hydrogen perox-
ide react for a longer period of time.

5799
Are You Sick of School?
Kiana Aslanian and K. Rostamiani (teacher)
AGBU Manoogian-Demirdjian School
6844 Oakdale Ave., Canoga Park, CA 91306

Each year across America hundreds of students miss 
school due to bacterial infections. The aim of this ex-
periment was to determine if school surfaces harbor 
bacteria and to check the level of bacteria in different 
locations in school. It was hypothesized that children 
get sick from school by touching surfaces such as 
desks and doorknobs. To test this hypothesis, sur-
faces throughout the school campus were swabbed 
and the level of bacteria was determined using a 
luminometer. A luminometer was used to determine 
the adenosine triphosphate (ATP) levels left on each 
surface tested. The ATP reacts with luciferase, an en-
zyme in fireflies that uses ATP to create glowing light 
in their bulbs, to determine how much bacteria/ATP 
has been on the surface tested. Samples from differ-
ent locations at middle schools and high schools were 
collected. The surfaces were tested with ATP test-
ing swabs using a luminometer. Data was collected 
and analyzed. The results of the experiments proved 
the hypothesis correct: Surfaces commonly used 
harbored high levels of bacteria compared to areas 
less commonly used. The data showed significantly 
higher bacteria levels in the restrooms and staircases 
compared to teacher desks.   

5800
Slinking Slinkies 
Julianna Briones and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

The purpose of my project was to see the process of 
how a Slinky can walk down a sloping surface like an 
inclined plane, which is a type of sloping surface that 
also is a simple machine. I was trying to figure out 
if a Slinky can walk down an inclined plane when it 
is set to a certain angle, or if the Slinky walks better 
at other angles. My hypothesis was that the angle of 
the inclined plane does have an effect on how fast 
the Slinky will go down the plane. I thought that 
the greater the angle, the faster the Slinky would go 
down the plane, and the lesser the angle, the slower 
the Slinky would go down. My conclusion was 
that my hypothesis was correct about the different 
angles and the speed of the Slinky. The angle that 
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I think worked out best for the Slinky was the 20˚ 
angle because the Slinky did not go super-fast, but 
at the same time it did not go super-slow. The proce-
dure was to flip a Slinky down an inclined plank of 
wood and record the time in seconds it took and the 
number of flips it did. Then I calculated the flips per 
second and the average because I used 3 angles and 
did 5 trials for each angle. Then I made 3 bar graphs 
and a table.

5801
Does the Quality of Water Affect  
Plant Growth?
Daylen Komocar and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For my science project I decided to experiment with 
plants and determine whether the water quality 
affects the plants’ growth or not. I used 3 types of 
water, which were pool water, saltwater and purified 
water. For each type of water I had 2 sets of plants. 
One of the plants was not grown and the other was 
fully grown. This allowed me to look at the project 
from many different perspectives. I watered every 3 
days and left the plants inside by the window so no 
other water, such as rain, would wet the plants and 
give me a different outcome. I followed this same 
procedure for a month so that my results and data 
were clear and accurate. At the end of my project I 
noticed that the purified water allowed the plants to 
grow, the pool water was able to sustain the growth, 
and the saltwater caused the plants to wilt. After 
doing research, I noticed that the salt can take away 
necessary nutrients from the plants that are needed 
for growth, causing the plants to wilt. The pool water, 
on the other hand, does not really affect the plants 
since they can stand the chlorine, so the plants do 
not grow or wilt. Lastly, the purified water is able to 
hydrate and keep the plants healthy.

5802
Evaporation Rates in Different Liquids 
Joshua Kim and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

In my science experiment, I studied the evaporation 
rates of 3 different liquids: Coke, water and orange 
juice. In this experiment, I figured out how different 
locations can affect the evaporation rate of different 
liquids. The experiment has a simple procedure to 
follow. You need 3 equally sized cups for each dif-
ferent location. The locations include a cabinet, the 

refrigerator and the living room (where there is room 
temperature), for a total of 9 equally sized cups. Then 
you pour an equal amount of each liquid (1 cm) in 3 
cups each, making a total of 3 cups of Coke, 3 cups of 
water and 3 cups of orange juice, all measuring  
1 cm each. Next, place 1 cup of each liquid at each 
location. Then record how much each cup’s liquid 
evaporates each day. While doing this experiment, 
I found many interesting observations that are very 
unique. The results after 1 week showed me that 
orange juice evaporated the most in the cabinet, but 
at the same time, Coke evaporated the most in the 
living room. The last finding, which was the most 
interesting of all, was that in the refrigerator, all 3 liq-
uids had the same evaporation rate. I concluded that 
the orange juice evaporated the most in the cabinet 
because its condensed spacing allowed the orange 
juice to have a lot more pressure toward all of its 
sugar and vitamins. Coke evaporated the most in the 
living room because the open spacing allowed the 
carbon of the Coke to escape more quickly with all of 
the fizz and bubbling. Last but not least, the refrigera-
tor allowed all 3 liquids to have the same evaporation 
rate because of its controlled temperature. You can 
relate this to ice cubes. When they are left in a freez-
er, they will maintain their compact form because of 
the freezing controlled temperature, although the ice 
cubes will melt at different rates depending on the 
location where they are put.

5803
Optical and Auditory Illusions
Leslie Le and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

I am doing my project on auditory and optical illu-
sions. The purpose of this experiment is to see how 
these illusions affect people and to get insight on 
what happens to them and what they think. It also 
will help me see if my hypothesis is correct. Using 
the scientific method helps organize the project in 
different sections. A project must have a hypothesis 
– what I think is going to happen and why. I think 
that at least 80% of the people I survey are not going 
to see past these illusions because it seems difficult to 
do so. To conduct the experiment, there will be pro-
cedures I have to follow. I first will do some research 
on the topic and the illusions themselves. Using that 
information, I plan to survey people on what they 
see/hear when I show them the illusions. Then I 
will gather the data and make a chart of how many 
people are affected and why. After that I will draw a 
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conclusion based on the data and my own insights. 
The results are based on the surveys. I will list the 
answers the people surveyed give to me and see how 
many of them succumb to the illusions. I will put the 
results on a graph to show who is affected by what. 
The results are important for seeing how accurate my 
hypothesis is and to show what factors might have 
affected the people surveyed and why. In this proj-
ect, I learned what illusions are and why they affect 
people’s perspectives of the world we live in. Illusions 
are distortions of our perception of the world. They 
show our minds’ limitations and what happens when 
our minds can’t perceive what the illusions really are. 
I think it is important to know who we are as hu-
mans and to be careful with knowledge in a bizarre 
world.

5804
How Does Storage Temperature Affect the 
Acidity of Orange Juice?
Julie Pachi and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

Have you ever wondered if you could change the pH 
level of orange juice? What variables affect pH test-
ing? Why is orange juice so acidic? Well, in this chem-
istry science experiment, you can find the answers to 
all of these questions and more, like how to calculate 
pH mathematically and how pH and acidity levels 
affect us every day. The purpose of the experiment 
was to find out how different storage temperatures 
affect acidity. There were 3 conditions: inside the 
refrigerator (coolest condition and also the control), at 
room temperature, and in a thermos filled with warm 
water (warmest condition). I hypothesized that the or-
ange juice in the refrigerator would be the most acid-
ic, while the orange juice at room temperature would 
be the second-most acidic, and the orange juice in 
the thermos with warm water would be the least 
acidic. To test my hypothesis, I placed the orange 
juice in the conditions mentioned, observed it, and 
recorded its pH levels every other day for 12 days. 
The results proved my hypothesis right. The orange 
juice in the refrigerator was the most acidic, while the 
orange juice at room temperature was the second- 
most acidic, and the orange juice in the thermos with 
warm water was the least acidic. In conclusion, you 
can change the pH level of liquids by adjusting the 
temperature. Also, you can conclude that orange juice 
is more acidic in cooler temperatures.

5805
How Easily Can Your Password Be 
Hacked and Is It Hard to Remember  
a Complex Password?
Emely Campos and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

This generation of people loves what’s easy and 
uncomplicated. That’s why we have the Internet and 
texting: so we can be lazy and use the least amount 
of effort. The same can go for our passwords. Last 
year about 110 million Americans got hacked, which 
caused credit and debit losses and private informa-
tion to be leaked. You may not have been one of 
those who was victimized, but if you keep a weak 
password then it could just as easily happen to you 
tomorrow. Hackers are extremely intelligent and if 
you do have a weak password, you will make your-
self a bigger target. The purpose of this project is to 
show you that having a weak password has more 
cons than pros. For example, we all have secrets. The 
last thing anyone wants is for those secrets to get out. 
Sometimes you can get hacked by a friend or en-
emy, just the way companies steal secrets from other 
competing companies. If you have a complex pass-
word, you can help ensure the safety of all of your 
private information. At the end of this experiment 
my first hypothesis was correct, which is the fact that 
the more complex the password is, the harder it is to 
hack. I know this because in the table of 62 characters 
you only need 7 and then there are 3,521,614,606,208 
possible passwords. That would take a hacker a very 
long time to unlock. My other hypothesis was incor-
rect because people do better the second time when 
reciting a complex password. This means that there is 
no problem memorizing a complex password. There 
is even a website that can generate a random complex 
password you can use. So if we all just took the time 
to memorize a simple 7- to 10-character phrase we 
could save ourselves from money lost, embarrass-
ment and so much more.

5806
Which Burns Faster: White or  
Colored Candles?
Lauren Woolsey and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave., Chatsworth, CA 91311 

For this science project, I decided to investigate the 
burning of candles. By investigating this topic, I 
would be able to determine whether colored candles 
with a scent or white candles without a scent burn 
more quickly. I had a control of a white non-scented 
candle. Then I had a maroon-colored candle that was 
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scented, a red-colored candle that was scented and 
an off-white candle that was scented. I measured 
their heights and diameters, and then lit their wicks. 
I didn’t blow out the wicks until after the candles had 
burned for 3 hours exactly. I measured their heights 
and diameters after they burned and I was very 
shocked with the results. The colored candles did 
indeed burn faster than the white candles. I didn’t 
know why, however, and that’s where the research 
came in. I found out that since colored and scented 
candles are more chemically enhanced, they burn 
faster. This is because the chemicals actually make 
the fire hotter, enabling it to burn the wax faster 
than with the white candles. My experiment proved 
my hypothesis wrong. I had guessed that the white 
candle would burn faster because the wax is not as 
enhanced, but the enhancement is what actually 
makes the candles burn faster.

5807
What Parachute Material and Shape Will 
Slow Down a Specific Weight the Best? 
David Arutyunian and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

For the parachutes, recycled articles of clothing were 
used, and for the parachute ropes and weight, old 
fishing supplies that my uncle had sufficed. Paper 
stencils were used to make the 6 shapes that were to 
be the parachutes. Markers and scissors were used 
to cut out the outlines in the fabrics. The trapezoid 
shape was one of the best parachutes; however, it was 
bested by the rectangle. With the different fabrics, 
nylon was expected to be the best, but it was closely 
followed by jeans, which is a heavy fabric so it was 
not expected to perform so well. The circular and 
square-shaped parachutes were expected to do the 
best, but only finished third and fourth best. The silk 
also was expected to do better because it is the main 
material of parachutes used before nylon.

5808
How the Salinity of Water Affects  
the Electrolyte Process 
Kiyan Atrian and D. Okimiura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was done to investigate how the sa-
linity of water affects the electrolysis process. A com-
parison was made between waters of different salt 
contents – distilled (or pure) water and seawater. Two 
beakers were filled up with 300 mL of the respective 
types of water (the first beaker, labeled beaker A, was 
filled with distilled water, while the second beaker, 

beaker B, was filled with saltwater). Following this, 
2 copper electrodes were placed inside the beaker in 
use, after having latched 4 jumper wires to an am-
meter, a voltmeter and a set of batteries. This was the 
procedure to kick-start the process of electrolysis and 
this process was repeated 3 times. The given results 
from the ammeter, the digital voltmeter and the light 
bulb indicated that saltwater was the best conductor 
and that the salinity of water does have an effect on 
the process of electrolysis.

5809
Effects of Area, Shape and Material 
Difference on a Parachute’s Rate of  
Descent to Area Ratio
Matthew Aukee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the changes in the rate 
of descent to area ratio of different parachutes. The 
different sizes were 20 cm, 30 cm and 40 cm. The 
different shapes were square, triangle and circle. The 
different materials were plastic, paper and foil. The 
parachutes were each dropped from a height of 3 m. 
They were recorded on video; the video was slowed 
down by computer software to help in the calculation 
process. The triangle parachutes were the fastest-
falling parachutes. The circles came in second. Next 
came the plastic parachutes. Then came the paper 
parachutes. The last and slowest parachutes were the 
foil parachutes. The largest parachutes were the slow-
est. These results suggest that a large foil parachute 
that is square is the most effective parachute at carry-
ing small weights 

5810
The Effect of Using a Rubik’s Cube for  
5 Minutes Before a Test
Mark Avila and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined if using a Rubik’s Cube 
for 5 minutes before taking a test affected a person’s 
score. Test subjects were given a written math test 1 
day and then repeated it the next day after using a 
Rubik’s Cube for 5 minutes. Five test subjects were 
used. After testing all 5 subjects, the average increase 
in score when using the Rubik’s Cube was 0.8%. One 
student’s score decreased, another’s did not change, 
and 3 students’ scores increased. It took 4 students 
less time to take the test after using the Rubik’s Cube 
and 1 student more time. Analysis of the data 
suggests that use of a Rubik’s Cube before taking a 
test improves test scores and speed.
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5811
How Temperature Affects the Elasticity of 
Rubber Bands
Jay Bala and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356  

The purpose of this experiment was to find out in 
what temperature rubber bands would be more  
elastic. Knowing this information really could help 
improve products made with rubber. What I have 
to do is get different-sized rubber bands, differ-
ent weights and a hot and cold place to warm up 
and cool down the rubber bands. Once I have those 
things all I have to do is put a few of the rubber 
bands in the hot or cold place (the number of rub-
ber bands I use at once depends on the number of 
weights I have for that measurement), and wait for 
the set time to expire. Then I pull the rubber bands 
out, measure their length and record the data. When 
all of my experiments are done I analyze the data and 
make generalizations and conclusions. During my 
experiment, the results definitely showed that the hot 
temperature created a more elastic rubber band than 
the cold temperature. For example, the hot large rub-
ber band compared to the cold large rubber band was 
about 1 cm more elastic with 130 g of weight. It was 
about 4 cm more elastic with 260 g, and about 3.5 cm 
more elastic with 390 g. This is a general idea of my 
experiment and my conclusions.   

5812
What Is the Best Mulch Material to Prevent 
Soil Water Evaporation? 
Emily Banno and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of which mulch 
material put on soil conserves the most water. There 
were 8 mulches tested: small rocks, big rocks, wood, 
eggshells, moss, pine needles, rubber and fabric. Each 
mulch type covered containers with 350 grams of soil 
and 300 grams of water. The control was the container 
with no mulch. Each container’s weight was mea-
sured every day over a 1-week period to determine 
how much weight was lost. The final weight was 
subtracted from the starting weight. The amount of 
weight loss was due to evaporation. The results indi-
cated that the small rock mulch prevented the most 
water evaporation from the soil of the ones tested.

5813
Ability of Hydrogen Peroxide-Producing 
Bacteria to Be Used as a Battery 
Ari Bermudes and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study tested the possibility that the hydrogen 
peroxide produced by some strains of Streptococcus 
bacteria can be used to generate electricity. Hydrogen 
peroxide has been known to conduct electricity, and 
some bacteria under the genus Streptococcus have 
been shown to be able to produce hydrogen peroxide. 
Colonies of Streptococcus mitis, viridans streptococcus, 
Streptococcus oralis and Streptococcus salivarius were 
grown. When compared to samples of store-bought 
peroxide, it was shown that between 0.00003% and 
0.000003% of the liquid in which they grew was 
composed of hydrogen peroxide. A battery was cre-
ated using water, platinum, silver electrodes, and the 
aforementioned concentrations of hydrogen peroxide, 
and was able to produce around 55.7 mV (millivolts) 
of electricity. However, when the bacterial culture 
was used as a battery, a strong opposite current 
was produced due to the growth medium contain-
ing salt. The growth medium by itself generated a 
stronger opposite current, so it can be concluded that 
the peroxide had an effect on the electricity that was 
produced.

5814
Effects of the Color of Text on the Ability to 
Solve Mathematical Computations 
Samuel Blumkin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how the color of text affects 
the ability to solve mathematical computations accu-
rately and quickly. Test subjects were provided with 
9 different 20-question sheets of mathematical com-
putations. Three of the sheets were printed in black 
ink, 3 were printed in red ink and 3 were printed in 
yellow ink. Each of the colors had the same problems, 
just in different orders. The tests were taken over the 
course of 3 days. Each day, the test subjects took 1 test 
of each color. The test subjects were graded based on 
time and accuracy. At the end of testing, the most ac-
curate color overall was yellow, followed by red and 
then by black. The color that had the lowest times 
was red, followed by black and then by yellow. 
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5815
The Effects of Moonlight on Plants
Lia Bonver and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment tested to see if moonlight has an 
effect on the growth of plants. The first thing was to 
plant the plants and put one set outside only when 
the moon was up. The second set was outside only 
when the sun was up. The third set was the control 
and it was outside all of the time. Every day I mea-
sured the heights of all of the plants. At the end of the 
experiment, after averaging the amounts that all of 
the plants grew within each set, the plants that were 
only in the moonlight didn’t grow much. They actu-
ally died and got shorter. The sunlight plants grew 
more than the control plants. So overall the results 
were that moonlight does affect the growth of plants, 
but not for the better.

5816
Antibiotic Resistance By Repeated Exposure 
James Bowden and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study investigated the development of antibiotic 
resistance naturally by repeated exposure. Two bacte-
ria, E. coli and S. epidermidis, were used, with ampicil-
lin as the antibiotic. TSA plates were inoculated with 
the bacteria, and ampicillin was administered in 3 
different concentrations using the Kirby-Bauer Disk 
Diffusion technique. Plates were incubated for 24 
hours and then refrigerated until the next use. Bacte-
ria were taken from previous plates and inoculated 
onto new TSA plates, and the process was repeated 
for 3 trials with 5 exposures each. The diameter of 
the inhibition zone was measured to use as results. 
The bacteria at the lowest concentrations developed 
resistance first every time, and S. epidermidis gained 
resistance faster than E. coli. The results propose that 
lower concentrations of antibiotics make it easier for 
bacteria to develop resistance, and that an unknown 
factor such as S. epidermidis’ resistance methods or 
capability to produce biofilms make it more resistant.

5817
Effect of Music on Memory
Julia Briggs and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this project was to find out if music 
affects how well you memorize lists. The hypothesis 
for this project was that if the person being tested 
hears his/her favorite music, then he/she will remem-

ber better. The volunteers’ favorite types of music 
were recorded from pop, classical and rock music. 
Seven people were tested in the age range of 10 to 42 
years old with classical, pop, rock and no music. The 
day after each subject memorized the list, the subject 
wrote down everything that he/she remembered, and 
then memorized the next list. The volunteer had to 
memorize lists listening to classical, pop, rock and 
no music, in that order. The music was the only 
independent variable in this project. The results 
indicated that the best type of background music is 
classical music, with an average of about 15.3 items 
memorized. 

5818
Siblings’ Similar Fingerprint Patterns Point 
to Genetic Connection
Dorothy Bugliari and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this study, fingerprints of siblings were collected 
and examined. The purpose was to find out if finger-
prints are inherited, as siblings share many genetic 
traits and fingerprints may be one of them. So finger-
prints were collected; defined if arch, loop or whorl; 
and compared with other fingerprints. There were 
2 groups: the fingerprints of people who are related 
and the fingerprints of people who are not, to see 
if that made a difference. It did make a difference, 
because half of the fingerprint sets of related people 
were similar, but only a few of the fingerprint sets 
of unrelated people were similar. So therefore the 
results suggest that fingerprints may be an inherited 
trait of siblings.

5819
Effect of Sodium Citrate on Blood Clotting
Declan Bulwa and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment showed how sodium citrate affects 
blood clotting. Calcium chloride and sodium alginate 
were used to make a simulation of a blood clot. When 
sodium alginate and water are dropped into calcium 
chloride and water, the sodium alginate coagulates 
to form a ball. One bowl had calcium chloride and no 
sodium citrate, the second had calcium chloride and 
1% sodium citrate, and the third had calcium chloride 
and 1.5% sodium citrate. Three drops of sodium algi-
nate solution were dropped 3 times in each bowl with 
3 batches of each solution. Because sodium citrate is an 
anticoagulant, the drops in the bowls with a higher 
concentration of sodium citrate had weaker coagu-
lated layers and less pressure in the liquid.
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5820
The Moldiest Bread in 5 Days 
Catherine Canizalez and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of which bread 
would get the moldiest the fastest in 5 days. Bread 
was put into a bag and put in a shady place for 5 
days. The amount of mold was recorded. This experi-
ment was repeated 3 times. The wheat bread had the 
least amount of mold, and the pancake had the most.

5821
Does Bitter Melon Juice Encourage 
Apoptotic Death in Cancer Cells?
Alexander M. Canlas and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment tried to see if bitter melon juice 
(BMJ) encourages or causes apoptotic death in cancer 
cells. The cancer cell lines used were PC3 (prostate 
cancer) and A549 (lung cancer). The cells were grown 
in flasks until confluent at 37˚C and 5% CO2. The cells 
then were put into 6-well plates and were allowed 
24 hours to become confluent. Each well then was 
given 2 cc of media with concentrations of 0% for 
the control and 3%, 5% and 10% of BMJ. The experi-
ment was repeated 3 times for each concentration in 
the 24-hour group and 3 times in the 48-hour group. 
After each 24-hour mark, the cells in each well were 
measured and compared to the control. At the 24-
hour mark, on average the 3% was 21% less viable 
than the control; the 5% was 30% less viable; and the 
10% was 50% less viable. At the 48-hour mark, on 
average the 3% was 35% less viable than the control; 
the 5% was 61% less viable; and the 10% was 66% less 
viable. This suggests that BMJ causes or encourages 
apoptotic death in cancer cells. Also, the cell cultures 
with higher concentrations of BMJ were more likely 
to have lower viabilities.

5822
Does Color Have an Effect on Taste? 
Sarah Cannady and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined whether color impacts 
people’s perception of flavor, specifically sweet and 
sour water colored red and green. Volunteers in 4 
different trials with 10 people per trial tasted 6 waters 
and rated them from 1 to 3 on a survey. Three of the 
waters were sour and 3 were sweet, with 1 of the 
 

waters clear, 1 red and 1 green for both the sweet 
and sour tests. Twenty-six out of 40 people, or 65%, 
indicated on the survey that there was a difference 
between at least 1 of the 2 sets of liquids.

5823
Which Sensor — Touch or Ultrasonic — 
Will Help a Robot Finish a Maze Faster? 
Paul Capiral and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study used 2 different sensors, ultrasonic and 
touch, on a virtual robot to identify which type of 
sensor aids the robot more effectively and enables 
it to complete a maze faster. A maze was made on a 
program called RobotC. Then a program was created 
to direct the virtual robot to finish the maze with 2 
different sensors, 1 ultrasonic and the other touch.  
Each sensor experiment was repeated 20 times. After 
these initial tests, experiments also were conducted 
to see which directional strategy — only right turns, 
only left turns, alternating right and left, or alternat-
ing left and right — made the virtual robot finish the 
maze faster. The results suggested that the ultrasonic 
sensor got the robot through the maze faster, and 
that the directional strategy of alternating right and 
left got the robot farthest through the maze. 

5824
Effect of Materials and Force on the  
Quality of Fingerprints
Lauren Carter and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
                                                                                                                                                      
This experiment’s purpose was to find out if surface 
materials and the amount of force (newtons) affect 
the quality of a fingerprint. The method for find-
ing this out was dusting and pulling a fingerprint. 
In dusting, the fingerprint was brushed and then 
removed using tape. Then it was placed on a micro-
scope slide. The slides were shown to a group of 15 
people who decided what fingerprint was the best 
quality and what was the worst. Gathering all of 
the data, the experiment showed that paper makes 
the best-quality print and fabric makes the worst. In 
force, 6 newtons were the best and 9 newtons were 
the worst. This went against the hypothesis, because 
the hypothesis stated that glass would produce the 
best fingerprint. The hypothesis was correct with 
the amount of force, because it stated that 6 newtons 
would be the best.
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5825
Corrosion Conundrum 
Joseph Catt and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of which acid 
out of ascorbic acid, acetic acid, citric acid and malic 
acid corrodes steel the fastest. Steel wool pads were 
dipped into bowls of each acid and then inserted into 
sealed test tubes. The air temperatures inside the test 
tubes were recorded. Each experiment was repeated 
3 times. Acetic acid corroded the steel the fastest, and 
citric acid, ascorbic acid and malic acid followed. This 
suggests that acetic acid corrodes steel faster than 
citric acid, ascorbic acid and malic acid.

5826
How the Structure of a Bridge Affects How 
Much Weight It Can Withstand
Christina Cha and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined if the structure of a bridge can 
affect how much weight it can hold. Three different 
types of bridges, arch, truss and beam, were put to 
the test by attaching a bucket to the Popsicle bridges 
and placing small pebbles in the bucket a little at a 
time. The strongest bridge was the truss bridge and 
the weakest was the beam bridge. Because of the tri-
angular structure within the truss bridge, it was able 
to hold the weight much longer. 

5827
Which Nut Produces the Most Energy:  
Cashew, Almond or Peanut? 
Aashna Cheedu and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The experiment is about finding which nut produces 
the most energy. Build a bomb calorimeter. Take 5 of 
each nut (cashew, almond and peanut). Weigh each 
one in each nut category and make sure they are the 
same. Record the weight on a piece of paper. Take the 
temperature of the water. Then light each nut on fire 
with a matchstick/lighter and wait until the whole 
nut burns up. Once again, record the temperature of 
the water on the paper.

5828
Effect of Different Font Sizes on Memory
Timothy Cho and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Does font size really affect people’s ability to memo-
rize written words? Well, this experiment will an-
swer that question. The whole objective of this exper-
iment was to see which font size would be the most 
efficient for memorizing written words. In this ex-
periment, test subjects were asked to memorize and 
write down as many words as possible on a paper, 
with 42 words and 6 with each font size: 8, 11, 16, 24, 
36, 53 and 72. This experiment was repeated 21 times 
with 21 different people. After recording the data, the 
results were that most of the people memorized more 
words with the largest font size (72) and fewer words 
with smaller font sizes. Therefore, the results led me 
to the conclusion that font size does affect people’s 
ability to memorize written words.

5829
Materials That Block Wi-Fi Signals
Min Choi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Experiments about which materials block Wi-Fi 
signals the most were tested through different situ-
ations, like different materials blocking the Wi-Fi 
router, and one with nothing blocking it as a control 
variable. The ones that were blocked had a lower 
connection, and some materials blocked more than 
others. (Mostly metal things succeeded in blocking 
the signals.) The results showed that metal objects are 
the most efficient in blocking the signals.

5830
How Fast Will Eggshells Get Stained?
Justin Zheng and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Many people are always worrying about their teeth 
getting stained or yellowed, but which liquid stains 
your teeth the fastest and/or darkest? This experi-
ment will try to find out which liquid will discolor 
your teeth the fastest. Three empty eggshells were 
each put in 3 liquids (Coke, tea and coffee) for 3 days. 
My hypothesis was that Coke would stain the fastest. 
The experiment’s results showed that the liquids all 
stained at about the same speed because the egg-
shells all got discolored at around Day 2. The experi-
ment also showed that Coke produced the darkest 
stain of the 3 at the end of the experiment.
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5831
How Do Different Levels of Exposure 
Affect a Photograph?
Madeline Conroy and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Within this task, I was taking pictures of 2 moving 
fans: 1 in front and 1 in back. On the camera, I was 
able to change the different elements of exposure 
(shutter speed, aperture and ISO). With each of these 
elements changed, I expected the picture to change 
with it. I did this project because I enjoy photogra-
phy and I wanted to see what changing the elements 
would do to a photograph. I concluded that my 
hypothesis was correct because with each different 
test, the photograph was altered. The way it focused 
and the brightness were different each time. It was in 
these ways I was able to conclude that a photograph 
is altered when the levels of exposure are changed.

5832
How Pendulums Work
Wyatt Dahlstrom and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

I wanted to do this experiment because many things 
are made with pendulums  — like grandfather clocks, 
metronomes and amusement park rides — and I 
wanted to learn about how they work. To do so, I in-
vestigated this hypothesis: If I change different vari-
ables of pendulums, then I can change the frequency 
and wavelength of their swings. I created pendulums 
with 1” x 1” wood, Vise-Grips, fishing line, a yard-
stick and 1” metal washers. Then I tested these pen-
dulums with different levels for the 3 independent 
variables, and recorded the amount of time it took for 
each to make 15 swings. The results were as follows: 
The length of the string decreased the frequency, and 
did not affect the angular wavelength, as it increased. 
The weight of the bob had barely any effect on either, 
except for the 1 washer quantity, which had a higher 
frequency. Lastly, the size of the arch decreased the 
frequency and increased the angular wavelength, as 
the quantities increased.  

5833
Examining Potential Well Water  
Contamination 
Logan Dalton and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18270 Linnet St., Tarzana, CA 91356
 
This experiment was conducted to discover if the test 
well water on the Dalton Farm is being contaminated 
by the Surface Canal water. Samples were taken from 

the Surface Canal, the test well in question, and the 
control well located at the same depth as the test 
well, but half a kilometer farther from the Surface  
Canal. The samples were tested for bacteria, dis-
solved oxygen, hardness, iron, nitrate, phosphate, 
pH and temperature to find correlations between the 
Surface Canal and the test well water not seen in the 
control samples. These tests were performed 3 times. 
Correlations were found in the bacteria and dissolved 
oxygen tests. No correlation or inconclusive results 
were found in hardness, iron, nitrate, phosphate, pH 
and temperature. The results indicate that there could 
be contamination of the test well water by the Surface 
Canal, but further testing with more sensitive instru-
ments must be performed to be conclusive. 

5834
Preventing Oxidization Using  
Different Solutions 
Nitai Das and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether a 
solution of salt and lemon juice is better at preserv-
ing apples than a solution of just lemon juice. Slices 
of apples were dipped into lemon juice or a mixture 
of lemon juice and salt and compared with a control 
group of untreated apple slices. After waiting 2 days, 
I examined the apple slices and recorded the results. 
This was repeated 4 times. The results suggest that a 
solution of salt and lemon juice does preserve apples 
better than a solution of lemon juice, but only slightly. 

5835
The Shapes of Parachutes and Their Effects
Solla Deitrick and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment answered the question of whether a 
different shape of a parachute will change how fast it 
will fall. Making miniature parachutes is a good way 
to see for yourself. There were 3 parachutes: a square, 
a triangle and a rectangle. The areas all had to be 
the same, or else the parachutes would have differ-
ent surface areas, making their falling times change. 
The load was also the same material and/or weight. 
If the weight was different, the force would make one 
parachute faster than the others. After being dropped 
from 10 feet, the square parachute had an average 
time of 1.84 seconds, the rectangular parachute had 
an average time of 1.92 seconds, and the triangular 
parachute had an average time of 2.32 seconds.
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5836
Does Oxidation Affect How Apples Taste? 
Dominique Dorian and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined whether oxidation affects 
how apples taste. Ten test subjects, ages 10 to 14, were 
individually blindfolded and fed slices of 2 different 
types, oxidized and fresh, of 3 varieties of apples: 
Red Delicious, Golden Delicious and Granny Smith. 
They were not told which type was oxidized or not. 
They were asked whether the different types of each 
variety of apple tasted different. If they said yes they 
also were asked what the differences were and which 
one was their favorite. In addition, at the end they 
were asked which specific variety and type was their 
favorite. The majority of test subjects said that most of 
them tasted different and that the oxidized ones had 
less flavor. These results suggest that oxidation does 
affect how apples taste.

5837
How Does Music Affect Your Heart Rate? 
Saman Fayaz Rad and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this study I discovered which genre of music affects 
the heart rate to rise as well as to fall. I first gathered 
my materials to conduct my experiment, which were 
my subjects, a music player and of course a heart 
monitor. I took all of my subjects’ pulses before I 
played music for each of them. This was to see how 
much the music changed their pulses. Next I played  
a different genre of music for each subject and 
monitored how the pulses went up and down. The 
heavy metal genre raised the pulses the most, while 
classical music soothed the subjects and lowered 
their pulses. 

5838
Vitamin C Content in Orange Juice
Hanna Franchi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
   
This study examined the question of which type of 
orange juice — out of freshly squeezed, premium not-
from-concentrate, and orange juice made from frozen 
concentrate — contains the most Vitamin C, and if 
these levels change after 7 days of refrigerated stor-
age. The concentration of Vitamin C in the 3 orange 
juices was measured during a titration process. In the 
experiment, soluble starch was used as an indicator. 
A Vitamin C standard solution with a concentra-

tion of 1 mg/mL was used to standardize the iodine 
titration solution. Each experiment was repeated 
4 times. The results showed that freshly squeezed 
orange juice contained the most Vitamin C (15.4 mg) 
compared to frozen concentrate (10.8 mg) and pre-
mium not-from-concentrate (10.3 mg). After 7 days 
of refrigerated storage of the juices, the results from 
this study showed that the level of Vitamin C had 
decreased to 13.4 mg for the freshly squeezed orange 
juice, to 8.9 mg for the frozen concentrate juice, and 
to 8.5 mg for the premium not-from-concentrate juice. 
The freshly squeezed orange juice still contained the 
most Vitamin C after refrigerated storage compared 
to the other 2 juices.      

5839
Which Sports Drink Has the  
Most Electrolytes? 
Jacob Friedman and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project was meant to find out which sports 
drink has the most electrolytes. Four drinks (Gato-
rade, Powerade, smartwater and vitaminwater) were 
tested with distilled water being the control. A total 
of 150 milliliters was put in a bowl while connected 
to a conductance measuring circuit. A multimeter 
was used to find an exact reading during the tests. 
All of the sports drinks had about the same amount 
of electrolytes. However, the healthiest option was 
smartwater based on calories, sugar and artificial 
flavors. The results showed a slight difference in the 
amount of electrolytes, but the healthiest option for 
athletes is smartwater.

5840
The Study of Variables to Improve 
Picture Quality 
Nicholas Gevorgian and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the possible variables 
that would have an effect on the quality of an image. 
The subject used was a small toy dog. The variables 
included flash, artificial lighting (like the lights from 
behind the camera operator at school portraits), cam-
era stability, and zoom. The variables for the camera 
included a DSLR High-Megapixel Canon EOS Rebel 
T3i, a DSLR Low-Megapixel Canon EOS Rebel T3i, a 
point-and-shoot high-megapixel Samsung WB150F, 
and a point-and-shoot low-megapixel iPhone 5 Model 
A1429. The best overall turned out to be the DSLR 
Low-Megapixel Canon EOS Rebel T3i.
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5841
Difference in Plant Growth and Germination 
Rate Using Greywater, Rainwater and  
Tap Water 
Emily Glickman and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of the differ-
ence in plant growth and germination rate from 
using greywater, rainwater and tap water. Fifteen 
plants were watered every other day with the dif-
ferent types of water until germination. I recorded 
the number of days until germination. While the 
plants were still being watered every other day, their 
heights were recorded every 5 days. A majority of 
the plants germinated in the span of 4 to 6 days. At 
Day 5 from germination the tap water plant had an 
average height of 1.16 inches; the rainwater plant had 
an average height of 1.44 inches; and the greywater 
plant had an average height of 1.32 inches. Ten days 
from germination, the average height of the tap water 
plant was 2.5 inches; the average height of the rain-
water plant was 4.46 inches; and the average height 
of the greywater plant was 3.36 inches. Lastly, 15 
days from germination, the tap water plant had an 
average height of 4.5 inches; the rainwater plant had 
an average height of 6.92 inches; and the greywater 
plant had an average height of 7.2 inches. As a result, 
the plants watered with greywater grew the tallest, 
and the plants watered with tap water had the fastest 
germination time.

5842
Effect of Graphite Sponge and Aluminum Foil 
Reflector on Solar Desalinator Efficiency
Leo Golub and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of adding a graph-
ite sponge and an aluminum foil reflector to solar 
desalinators to find which method is more efficient. 
The study had 3 trials of 6 hours with a basic solar 
desalination device as a control. The graphite desali-
nator produced an average of 0.8 mL and the reflector 
desalinator didn’t produce anything. The graphite 
desalinator reliably took all of the salt out of the 
water, and the reflector desalinator averaged 2 g/L 
of salt. The graphite sponge is more efficient because 
it draws the water up into lots of small pockets and 
heats them very efficiently, instead of letting the sun 
heat 2 cm deep of seawater on its own.

5843
Heat Capacity of Oil and Water 
Jake Gonzaga and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was done to answer the question, 
“Do water and oil have the same heat capacity?” By 
heating jars of several liquids in 2 ways, it is possible 
to determine the heat capacity of the liquids using 
a hot plate and microwave. The results ended with 
oil having a lower heat capacity, and water taking 
more time to heat up than the others. The reason why 
water takes longer is due to the heat capacity of water 
being larger. It takes more energy per gram of liquid 
to heat water than olive oil.

5844
Differences in Types of Light on Pea Plants 
Isaac Graham and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this experiment the question of whether a pea 
plant will grow faster in natural light or artificial 
light was answered. In the experiment, 3 plants were 
planted outside and 3 plants were planted inside. The 
outside plants were planted where they would get 
plenty of sun and the inside plants only got artificial 
light. Overall, the plants in the sun grew much faster 
and looked healthier. The plants that were inside 
were a full inch smaller than the outside plants. The 
plants in the sun grew faster because the sun pro-
vides a full ultraviolet (UV) spectrum to give the 
plants energy, while the artificial light is only half or 
sometimes a quarter of the UV spectrum.

5845
The Effect of Beet Juice on Blood Pressure 
Anthony Gryevtsov and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of my experiment was to find out if beet 
juice affects blood pressure. This project could pro-
duce a cheaper medicine for lowering blood pressure. 
In this project, my hypothesis that beet juice lowers 
blood pressure was proved. This was done by giv-
ing beet juice to 3 test subjects, and then measuring 
the changes in their blood pressure over 3 trials, as 
well as comparing the changes to the effect apple and 
carrot juice had on their blood pressure. The tests 
consistently showed a lower blood pressure after the 
subjects took the beet juice for each trial. This proved 
the hypothesis that beet juice lowers blood pressure.  
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The project’s results could be used in medicine to 
make cheaper and more organic medicines for people 
who suffer from high blood pressure.

5846
Comparison of Noise Levels Between Jets 
Taking Off and Landing 
Kaylen Harris and D.Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This study identified which sound, the sound of a jet 
taking off or landing, generates more noise. Three 
different types of jets — Bombardier CRJ700, Cessna 
206 and Piper PA-47 PiperJet — were used for the 
experiment. The sounds of the jets taking off and 
landing were recorded using a decibel meter. Each 
experiment was repeated 3 times. The Bombardier 
CRJ70 taking off averaged 135.5 dB, and its landing 
averaged 119.5 dB. For the Cessna 206, the takeoff 
averaged 124.1 dB, and 110.45 dB was the average of 
the landing. Lastly, the Piper PA-47 PiperJet taking 
off averaged 129.7 dB. Its landing averaged 129.1 dB. 
The results suggest that jets taking off generate more 
sound than jets landing. Also, stronger landing gear, 
such as the Piper PA-47 PiperJet’s, produces more 
sound than normal landing gear.

5847
Acidity in Vegetables
Karl Hernandez and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this study, the voltage in vegetables was found. Po-
tatoes, tomatoes, carrots and eggplants were tested. 
Vegetables have electrolytes, which can be measured 
when connected to an anode and a cathode. pH is 
the measurement used to measure acidity in things. 
The electrodes were connected to the vegetables 
and touched by the leads of a multimeter to find the 
voltage. This was tested twice on each vegetable. The 
potato had an average of 0.24 DC (direct current) 
voltage. The tomato had an average of 0.42 DC volt-
age. The carrot had an average of 0.19 DC voltage. 
The eggplant had an average of 0.21 DC voltage. The 
vegetable with the lowest pH had the most acidity, 
meaning that it also had the most voltage too. 

5848
Retention of Larval Stage Conditioning in 
Post-Metamorphic Pieris rapae Butterflies* 
Benjamin Hewitt and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined whether butterflies can re-
member anything of their caterpillar (larval) stage. 
Pieris rapae butterflies were raised from eggs until 
their fourth instar, or molting, at which time they 
were divided into 2 equal groups: a control group 
and a conditioned group. The conditioned group was 
exposed to 3 mild electric shocks at the same time 
that it was exposed to a scented chemical known as 
ethyl acetate. To confirm conditioning, both groups of 
caterpillars were tested the following day to confirm 
whether there was a demonstrable aversion to ethyl 
acetate within the conditioned group. Shortly follow-
ing metamorphosis, the same test was conducted on 
the butterflies. The results showed that 90% of the 
conditioned butterflies avoided the scent of ethyl  
acetate, while only 10% of the control butterflies 
avoided the scent. These results suggest that in spite 
of the significant changes and the liquefaction of 
almost all of the caterpillar’s brain during metamor- 
phosis, at least some memories remain in the adult 
butterfly. *Editor’s Note: We advise that all experiments 
involving animals be approved by the school and teacher.

5849
Comparing Aeroponics to Geoponics
Schuyler Higginson and D. Okimura (teacher)
Portola Highly Gifted Magnet Center 
18720 Linnet St., Tarzana, CA 91356

Here in Los Angeles, there has been a drought. For 
the people who raise plants, it is important that they 
don’t overwater or waste extra water on their plants. 
Comparing geoponics with aeroponics allows people 
to decide if they want their plants to sprout faster or 
slower, or to use less water. For the task, you plant the 
seeds and water them every other day. You measure 
them every week, and after 4 weeks you compare 
the growth of the plants using the aeroponics and 
geoponics methods. For the conclusion, the aeropon-
ics plants grew the fastest and strongest, while the 
geoponics plants hardly grew at all. It is safe to 
say that aeroponics is better than geoponics in many 
ways, but not all.
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5850
Groups of Curds 
Brandon Hong and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how the shapes of groups of 
curds, and the amount of acidic substance added 
to the milk that is curdled to make it, affect which 
groups have the most and least mass at the end of a 
certain period of time. Four groups of curds for each 
experiment were made by heating milk to a mini-
mum of 120˚F (49˚C) and adding 4 teaspoons of either 
white vinegar, apple cider vinegar, lemon juice, or 
lime juice; sieving each group; and removing most of 
the liquid. This experiment was repeated twice, with 
different variables both times. In the second experi-
ment, 8 teaspoons of acid were used for each group 
instead of 4, and in the third experiment, all 4 groups 
were molded so no crumbs or other shapes would 
protrude and change their group’s surface area. Ap-
ple cider vinegar finished with the most mass in ev-
ery experiment, while lemon juice finished with the 
least mass in one experiment, and lime juice finished 
with the least mass in two experiments. The results 
suggest, though, as the average masses for lemon and 
lime juice are equal, that shape and acid amount do 
not affect general mass over time, but rather a differ-
ent factor does so.

5851
How Do Sugar and Carbonation  
Affect Plants? 
Elijah Hong and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project was conducted to find the positive or 
negative effects of sugar and carbonation on plants. 
My hypothesis was that plants watered with club 
soda would grow the best because of the macronu-
trients it contains. My approach to this idea was to 
monitor the growth of 12 plants, divided into groups 
of 3. These plant groups would be watered with dif-
ferent liquids: water (control), sugar water (sugar), 
club soda (carbonation) and soda (sugar and carbon-
ation). At the end of the experiment, the plant wa-
tered with club soda grew the best. This experiment 
contributes to biology and botany because it helps 
isolate the major nutrients and molecules essential for 
plant growth.

5852
How Do Various Materials and Methods for 
Creating Static Electricity Affect the Ability 
to Generate and Store Static Electricity? 
Jennifer Hritz and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this experiment was to determine 
how much static electricity is generated when 2 mate-
rials are rubbed together and how quickly the static 
electricity is discharged. The experiment also ex-
plored the impact the type of rubbing method has on 
the amount of static electricity generated. The experi-
ment was conducted using 4 rods of different mate-
rial and 6 cloths of different material. The materials 
were paired together in various combinations and 
were rubbed in different ways together. They were 
then placed in front of an electrostatic voltmeter and 
the electrostatic voltage was measured at different 
increments of time. The data was compared to find 
how the different materials and rubbing methods af-
fected the amount of voltage generated and the rate at 
which that voltage discharged. A measurable amount 
of static electricity was generated as expected for 
certain combinations of materials. The High-Density 
Polyethylene (HDPE) rod produced the highest volt-
age when rubbed by the silk cloth. Conversely, the 
copper and wood rods did not generate any discern-
ible voltage when rubbed by any of the cloths. The 
cotton cloth produced the highest voltage and the 
paper cloth was a close second. The rate at which the 
electricity was discharged was a function of the ma-
terials used. When comparing the discharge rates for 
HDPE and glass rods when paired with Low-Density 
Polyethylene (LDPE) cloth, it appeared as though the 
glass rod discharged the static electricity at twice the 
rate of the HDPE rod. The rubbing method used to 
generate the static electricity had an impact on the 
amount of static electricity generated. The up and 
down rubbing method produced more voltage than 
the circular rubbing method.

5853
The Arithmetic Performance of Three  
Programming Languages
Glen Husman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was designed to test the arithmetic 
performance of 3 programming languages: Python, 
C# (Mono) and Java. My hypothesis was that Python 
would be slowest and Java would be fastest. Python 
was the slowest; however, C# was the fastest overall. 
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In addition, it appears that a compiler optimization 
rendered the C# integer multiplication results invalid. 
There also may have been less noticeable optimiza-
tions performed. In essence, the hypothesis was 
partially confirmed and partially contradicted. Un-
known compiler optimizations in addition to known 
ones may have rendered the results invalid.

5854
The Effects of Tire Pressure and Gear Ratio 
on Your Ride 
Daniel Huynh and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of tire pressure and 
different gear ratios on a ride. The tire pressure of 
both mountain bike wheels was changed evenly 
to different pressures that were factors of 5 to in-
vestigate the effects on speed, how smooth the ride 
was, and how comfortable it was overall. Pressure 
was measured in psi (pounds per square inch). The 
control variable was distance, which was 10 meters. 
Speed was calculated using the time taken to cross 
the 10 meters. For the second part of the experiment, 
the gear ratio of the mountain bike was changed 1:1, 
1:7, 2:1, 2:7, 3:1 and 3:7. All of the different combina-
tions were tested 4 times and averaged, the same as 
for the pressure testing. At the start line of the 10 
meters, the pedal was set to a 180-degree angle and 
pushed on with all of the rider’s weight (only once). A 
side timer stopped the time when the front wheel of 
the bike reached the finish line. After calculating and 
graphing all of the data, it showed that the higher the 
pressure, the greater the speed, but the ride was a lot 
less smooth than with lower pressure.
 
5855
Does Structure Affect Strength? 
Dayeon Hwang and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91536

This study examined the effect structure has on 
strength. Origami paper and pennies were used to 
test if different arrangements of paper representing 
carbon nanostructures resulted in each structure be-
ing able to carry more or less weight than the others. 
The number of pennies each structure could hold was 
recorded. Four trials were conducted. The average 
number of pennies the stacked sheets structure could 
hold was 18.75. For the roll it was 47.5, and for the 
cube it was 171.25. The results suggest that the cube 
structure can support the most weight and, therefore, 
that structure does affect the strength of an object.

5856
The Ideal Length of UVA Exposure 
Megha Jain and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Every year, about 7.6 million people die of cancer. 
Cancer is caused by abnormal growth of cells. In skin 
cancer, this is caused by too much UV (ultraviolet) 
light exposure. This experiment was conducted to 
determine which length of exposure causes the most 
rapid and possibly abnormal growth of cells. Twenty 
yeast granules were placed in a test tube solution in 
each of 12 test tubes. Four sets of 3 test tubes were 
tested for different amounts of time exposed to the 
UVA light rays: 2, 4 and 8 minutes, along with a 
control group that was not exposed to any UVA light. 
These test tubes were then placed in an ideal growth 
temperature of 30°C and grown for 3 days. They then 
were tested for the density of the growth media (in 
order to determine the approximate number of dead 
cells) using a spectrophotometer, and the results were 
organized and shown. The hypothesis made at the 
beginning of the experiment was proven right, and 
the test tube exposed to 4 minutes of UVA light rays 
was successful, although the growth rate was still 
more in the test tubes not exposed to UVA light rays. 
This experiment then was repeated 3 more times to 
ensure the accuracy of the results. The results were 
put in bar graph format. The averages of the 3 trials 
were taken, and the conclusion was made accordingly.

5857
Whether the Weight of Paper Affects the  
Distance a Paper Airplane Can Fly
Kamren James and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether the 
weight of paper affects the distance a paper airplane 
can fly. The materials used were 5 sheets of 20-lb,  
60-lb and 110-lb weights of paper; 14 cones; a note-
book; tape/ribbon; and a tape measure. This experi-
ment was done by throwing paper planes made out 
of 20-lb, 60-lb and 110-lb weights of paper from a 
reference point, then measuring the distance each 
plane traveled, and recording and comparing their 
results. Each experiment was repeated 3 times for 
each plane. The results suggested that making paper 
airplanes out of a 60-lb weight of paper produces 
more distance.
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5858
How Does Water Affect Mold Growth on 
Strawberries and Raspberries? 
Kevin Ji and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This study examined water’s effect on mold growth 
on strawberries and raspberries. Both strawberries 
and raspberries have ideal conditions for Botrytis 
cinerea, a fungus that produces gray mold, which af-
fects many plant species. Two groups of 6 were tested 
for each — strawberries that were not in water (which 
was the control set), and strawberries submerged in 
water. The same procedure was used for raspberries. 
The experiments were observed for 7 days, both at a 
temperature range between 20˚C and 26˚C, and re-
peated 3 times. Both the strawberries and raspberries 
that were not contained in water showed a faster rate 
of gray mold spreading.

5859
Using Wearable Heart Rate Monitors to Take 
the First Step in Detecting Disorders
Emily Jin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Wearable technology is taking a big step in the 
medical world. This project focused on using heart 
rate data obtained from wearable sensors to find the 
relationship between people’s average heartbeat per 
minute (BPM) and heart rate variance, or range from 
the average. This project eventually could lead to 
early detection of disorders. With early detection of 
disorders, many diseases would become easier and 
more possible to cure. The hypothesis was that the 
average BPM and variance would be proportional on 
days when the test subject was in a normal state. A 
wearable heart rate monitor was used to monitor sev-
eral people during the day and night, and thousands 
of data points were collected at each trial. The experi-
mental results supported my hypothesis by showing 
that the average BPM and variance increased and de-
creased at the same rate on the days when there was 
no disorder. The results also showed a well-known 
pattern of heart rates at night during the REM (Rapid 
Eye Movement) and non-REM stages of sleep.

5860
Effect of Surface Area and Temperature on 
the Coefficient of Static Friction
Daniel Joo and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study showed how surface area and temperature 
affect the coefficient of static friction (COF) between 
rubber and a table (painted wood). A sliding pad was 
built out of cardboard and rubber. On one side of the 
sliding pad there were four (4) 2x2 rubber squares for 
a total surface area of 16 cm^2. The other side was a 
15x10 rubber rectangle for a total surface area of 150 
cm^2. The COF was measured for both sides 3 times. 
The same procedure was repeated with the slid-
ing pad being only 5˚C. Previously, it was 25˚C. The 
results showed that the average COF for the side with 
150 cm^2 was more than the average COF for the 
side with 16 cm^2 by approximately 0.05. Also, the 
average COF for the trials with the sliding pad being 
5˚C was larger than the average COF for the trials 
with the sliding pad being 25˚C by only about 0.01. 
These numbers suggest that a colder temperature and 
higher surface area increase the COF. However, these 
differences are so small that they possibly could be 
caused by the imperfections made while conducting 
the experiment.

5861
The Effects on pH Levels When  
Heating Water
Joshna Jude Jose and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
  
This project explored the question of the changes in 
pH levels after heating different types of water. There 
were 4 types of water: tap, filtered, bottled and min-
eral. Tap water was the control. The 4 types of water 
were measured for their pH levels and then heated 
until they reached 120°F. Then they again were 
measured for their pH levels. The experiment was 
conducted 3 times. Mineral water had the greatest 
change in pH level. It had a difference of about 0.22 in 
pH level. The control had the second-greatest change. 
Bottled water had the smallest amount of change in 
pH level. The results of the experiment tell us that 
there is no great change in pH when water is heated.  
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5862
Effects of Toothpaste on the  
Whiteness of Teeth
Catelyn Kalm and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of how different 
types of toothpaste can affect stains made by various 
drinks on teeth. Teeth were soaked in Pepsi, cof-
fee and tea. Then they were brushed with different 
toothpastes twice daily for 5 days. The control in this 
experiment was the teeth that were stained but were 
not brushed. The results suggested that Crest 3D 
White toothpaste was the toothpaste that whitened 
the teeth the most.

5863
How the Name of Cereal Brands Affects the 
Way Children Choose Cereals
Kathiravan Kannan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project studied why children chose the cereals 
they do. In the procedure, 19 children were given 
imaginary cereal names and asked which kind they 
thought they would prefer the best. They also were 
asked their ages and the number of times they eat 
cereal in a week. The results indicated that the name 
of a cereal does affect the way that children choose 
cereals, and the more sugar the cereal sounds like it 
has, the better kids like it.

5864
Corrosion and Mass
Anurag Karra and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study answered the question: How does oxida-
tion affect the mass of metals? Zinc, stainless steel 
and brass machine screws were immersed in Coke, 
lemonade and tap water. All of the different types of 
liquids and screws were separated to keep the results 
valid. Every week the mass was recorded in a table. 
The machine screws were separated into groups. The 
experiment was done over the span of 3 weeks. For 
all of the metals the mass was reduced. For the brass 
screws, the lemonade reduced their mass the most. 
For steel, water reduced its mass more closely, fol-
lowed by Coke. For zinc, lemonade reduced its mass 
the most. All of the results were clear from the line 
graphs. In conclusion, the masses of all of the metals 
were reduced, and for each metal there was a certain 
liquid that corroded it the most.

5865
Effect of Hooked Weights on Various Springs
Michael Kazantsev and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The primary purpose of this study was to demon-
strate Hooke’s Law. This states that the force that 
a spring pushes back with when it is moved out of 
equilibrium, or the restoring force, is equal to –kx, 
such that “k” is the constant of the spring’s elastic-
ity, and “x” is the distance from which the spring is 
stretched or compressed away from its equilibrium. 
Four springs of lengths 1.6 cm, 1.2 cm, 1.4 cm and  
3.4 cm; widths of 0.7 cm, 0.7 cm, 0.5 cm and 0.4 cm, 
respectively; and with wire diameters of 0.5 mm 
were hung up and set with weights from 100 g to 200 
g at increments of 20 g. The first spring, 1.6*0.7 cm, 
stretched to 3.0 cm with a 100 g weight, 3.7 with 120 g, 
4.0 with 140 g, 4.2 with 160 g, 4.5 with 180 g, and 4.8 
with a 200 g weight. The second spring, 1.2*0.7 cm, 
stretched to 2.2 cm with 100 g, 2.5 with 120 g, 3.0 with 
140 g, 3.2 with 160 g, 3.4 with 180 g, and 3.5 with 200 
g. The third spring, 1.4*0.5 cm, stretched to 1.6 cm 
with 100 g, 1.8 with 120 g, 1.9 with 140 g, 1.9 with 160 
g, 2.0 with 180 g, and 2.1 with 200 g. The final spring, 
3.4*0.4 cm, didn’t stretch at all with 100 g, leaving it at 
3.4 cm, 3.6 with 120 g, 3.8 with 140 g, 3.8 with 160 g, 
3.9 with 180 g, and 3.9 with 200 g.

5866
Watching Grass Grow
Sam Kazimirowicz and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
The reason I did my project on the effects of Gibber-
ellic acid on plant growth was because it could help 
many jobs like florists or landscapers. Florists would 
end up making more money because their plants 
would grow faster and taller, and landscapers would 
get the job done more quickly. It also is really cool 
just to see plants grow much taller than they should. 
This project looked at how 250 ppm (250 parts per 
million, or 0.25 grams per liter) of Gibberellic acid 
(with the rest of the solution being water) affected the 
growth of grass compared to just water. After grow-
ing roots, the seeds were placed in pots and they 
grew in the pots until I ran out of Gibberellic acid. 
Through the plants’ lives, they were sprayed with 
1 of the 2 spray bottles and then their heights were 
measured. I found out that my hypothesis that the 
plants sprayed with the solution would outperform 
the other ones was mostly correct. The reason I say 
mostly is because while the plants did grow taller 
and more quickly, they couldn’t stand their own 
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weight and just lay across the pot. I wouldn’t call 
plants that can’t stand their own weight a success. 
Although the sizes of the roots didn’t have much 
variation, the heights of the plants themselves dou-
bled between the 2 groups. In conclusion, I think that 
Gibberellic acid is a great substance that can be very 
useful for certain jobs.

5867
Effect on Root Growth When the Direction of 
Gravity Is Changed
Donna Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment showed how roots grow when the 
direction of gravity is changed. Each day, each seed 
was watered. The CD cases that held the 4 seeds were 
turned 90 degrees clockwise every 2 days so that the 
direction of gravity was changed. This way you saw 
the process of each root growing when the direc-
tion of gravity was changed. This experiment used 2 
seeds, radish and basil seeds. The radish seeds grew 
a lot faster than the basil seeds and the direction of 
the roots followed the direction of gravity, even if 
the direction of gravity was changed. The basil seeds 
grew more slowly than the radish seeds, but still the 
roots changed their direction every time the direc-
tion of gravity was changed, just like with the radish 
seeds. These results show that even if the direction of 
gravity is changed, the plant roots’ direction will be 
the same as gravity’s, as well as the plant growth.

5868
Effect of pH on Yeast Growth 
Jihan Kim and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment investigated whether the pH level of 
the growth medium of yeast would have an effect on 
the growth of yeast. A simple growth medium was 
made using 2 ½ cups of water and 60 grams of sugar, 
which yielded a 10% sugar solution. The growth me-
dium was divided equally among 5 bottles of water, 
1 bottle for each pH level tested. The pH levels were 
3, 5, 7, 9 and 11. The pH of the growth medium was 
modified using sodium bisulfate (the basic modifier) 
and sodium hydroxide (the acidic modifier). Then, 
packets of yeast were mixed in with the growth 
medium in the plastic bottles, and the growth of 
the yeast was timed depending on when the yeast 
growth reached the top of the bottle. This experiment 
was repeated 3 times. The average results showed 

that the yeast grew the fastest in the pH 11 growth 
medium, with pH 9 following, and then pH 3, pH 7 
and pH 5. However, the individual trial results were 
inconsistent. The results suggest that pH is a small 
factor in yeast growth, overwhelmed by other factors.

5869
Font Style Effect on the Ability to  
Memorize Better 
Shinwoo Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
This experiment examined if any type of font style 
affects the ability to memorize better. People were 
tested with a list of words in the following fonts: 
Times New Roman, Comic Sans MS, Arial and Luci-
da Handwriting, to see if their results showed a large 
difference from each other. There were 4 people in 
each of 4 groups, and they received a list of 15 words 
to memorize in 2 minutes. In the end, the hypothesis 
was proven wrong. It doesn’t matter what font is 
used; the results will always be the same.

5870
How Does the Number of Pennies in a  
Battery Affect How Long an LED Light  
Bulb Lasts? 
Ethan Kozberg and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined whether there is longer life for 
an LED (light-emitting diode) with a battery with 
more zinc in it. Zinc is an electrical conductor, and 
in U.S. pennies it can be revealed by sanding off the 
copper layer. Three-millimeter red LED bulbs were 
used. At first there were tests with 5, 6 and 10 pen-
nies, but the 5 and 6 did not work. The minimum 
number that worked was 8 pennies. Cardboard 
cutouts were dipped in lemon juice for 3 minutes and 
stacked in an alternating pattern with the sanded 
pennies. Electrical tape was wrapped around the 
stack and an LED was placed on it. The penny bat-
teries were checked on an hourly basis to see if the 
LEDs were still working. These experiments were 
repeated 4 times. The battery with 8 pennies shone at 
a brightness almost equal to the one with 10 pennies. 
An average of the trials showed that the 10-penny 
battery lasted 4 hours and 22 minutes longer than the 
8-penny battery.
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5871
Weight-Bearing Capacity of Different Types 
of Bridges
Kailey Krausz and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study observed the strengths of specific bridges. 
All three bridges (truss, arch and suspension) were 
built from Popsicle sticks and wood glue, except the 
suspension bridge, which also had paracord for sup-
port cables. Each bridge was placed between cinder 
blocks, and weights were added on top of the bridges 
incrementally. The experiment was repeated 3 times. 
Results were found by recording the weight on top 
of each bridge before it broke. The results showed 
that the amount of precision and effort put into each 
bridge affected its strength because each time, the 
bridges held different amounts.

5872
The Application of the Golden Ratio to  
Earthquake Safety 
Sarah Krausz and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study tested whether the mathematical concept 
of the golden ratio, if used in construction, makes 
architecture stable during an earthquake, rather than 
just being aesthetically pleasing. Different houses 
were constructed, some using the golden ratio and 
others not. The houses were tested on a “shaker 
table.” Using a stopwatch, the houses were timed to 
see whether they would last throughout the simula-
tion or begin to fall apart. The results revealed that 
the “regular” houses had erratic times in which they 
began to fall apart, while the golden ratio houses had 
constant times in which pieces began to break off. 
Also, the golden ratio houses had a higher average 
survival time than the regular houses. Therefore, a 
house with the golden ratio in its proportions is more 
likely to survive an earthquake.

5873
Is Fish Waste a Better Fertilizer With an 
Aquaponic System Than Liquid/Manure  
Fertilizer Is for a Soil-Based Garden?
Sharukh Lal and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
                                                                       
This study involved testing the difference in mass 
and leaf numbers of plants grown in an aquaponic 
garden (with fish waste as fertilizer) and in a soil 
garden (with manure as fertilizer). The test used 16 

plants, 8 grown in soil and 8 grown in water. The 
types of plants used were lettuce, strawberries, car-
rots and basil. The experiment was tested once. I 
compared the end masses of the plants grown in soil 
with those grown in water. Growing plants in water 
is selective. Not all plants can handle the water, but 
most can. Water seems to be the best for growing 
herbs. Other plants with bigger fruits (strawber-
ries) need much more fertile soil/water. The goldfish 
couldn’t keep up. So I recommend growing herbs in 
an aquaponic garden.

5874
The Most Efficient Angle of Attack of an  
Airplane’s Wing
Dylan Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project experimented on a model airfoil to find 
the most efficient angle of attack of an airplane’s 
wing. The most efficient angle of attack would be 
when the airfoil produced the most lift and least 
drag. The airfoil was placed inside a wind tunnel to 
test the amount of lift and drag that the airfoil pro-
duced at each angle of attack. The control was when 
the angle of attack of the airfoil was at 0 degrees. The 
amount of lift and drag was recorded. Then the air-
foil was tested between 0 and 60 degrees, in 5-degree 
increments. The experiments were repeated 3 times. 
The lift-to-drag ratio for the angles of the airfoil 
ranged from 7:100 to 31:40 (more easily understood 
as 14:200 to 155:200). The results suggested that the 
most efficient angle of attack of an airplane’s wing is 
5 degrees.

5875
Corelle 
Genu Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

“Corelle, Unbreakable Beauty” was an advertisement 
for the Corelle plate. I saw an advertisement that 
showed a Corelle plate being dropped from a certain 
point by a model and not shattering. So that got me 
wondering, “Is it true that Corelle is the strongest 
plate?” If my statement is true, what is this dish made 
out of? I did research on all 5 kinds of plates I had. 
First I investigated the composition of the plates. 
They were fine china, bone china, earthenware, glass 
and tempered glass. Corelle is actually tempered 
glass. Background research showed that tempered 
glass is the strongest because of all of the material 
that is used for making this kind of glass. Then it was 
time to test it. I dropped the 5 plates. My hypothesis 
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was that Corelle would be the strongest in all of the 
drop tests. The experiment’s results supported my 
hypothesis by showing that Corelle, tempered glass, 
was the strongest.

5876
Effects of Caffeine on Soybean and  
Green Bean Growth
Megan Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether the 
addition of caffeine to soil could stunt the growth of 
soybean and green bean plants. For each plant, there 
were 2 sprouts with no caffeine, and 2 with 20 mL, 
30 mL and 40 mL of caffeine. Each sprout had 30 mL 
of soil. The results showed that the caffeine did stunt 
the growth of both plants; however, it affected the 
green bean sprouts more than the soybean sprouts. 

5877
Effects of Hydrogen Peroxide on Seed  
Germination and Root Formation of  
Plant Cuttings 
Stanton Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This 2-part experiment investigated the effects of hy-
drogen peroxide (H2O2) on seed germination and root 
formation in plant cuttings. H2O2 has been used as an 
antiseptic for its pesticidal, algaecidal and fungicidal 
properties. This is probably due to the breakdown 
of H2O2 into free radicals, i.e., HO, which is highly 
reactive with protein structures. In the first half of the 
experiment, seeds were placed into 4 bags with paper 
towels wetted with varying H2O2 concentrations: 
none (control), low, medium and high. After 10 days, 
the control group grew exponentially, as long as the 
paper towel, while the others were quite stunted and 
short. The control group’s roots grew through the 
paper towel as well, while the H2O2 groups’ roots did 
not. This proved that hydrogen peroxide hampered 
the germination of seeds and seedling growth. In the 
second experiment, jade plant cuttings were placed 
into 4 plastic food containers filled with coarse sand. 
Each container was watered with the same concen-
trations as above: none (control), low, medium and 
high. Then each container was put into a plastic bag 
to prevent moisture from evaporating. After 18 days, 
all of the cuttings were examined for root formation. 
The cuttings that were put in the container with the 
high H2O2 concentration grew the most nodal roots, 
but bushy. All of them had some root development. 
This suggested that the highest H2O2 concentration 

used helped the root formation of plant cuttings. This 
went against my hypothesis, which suggested that 
the breakdown of H2O2 into H2O + ½ O2 may be play-
ing a greater role than first anticipated. 

5878
Effect of Tilt, Direction and Time on  
Solar Wattage 
Sivan Levy and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study’s purpose was to find the best way to get 
the maximum wattage output from a solar panel. 
Three times a day a solar panel was connected to a 
light bulb, and a voltmeter and ammeter were at-
tached. The panel was held at 90 ,̊ 60 ,̊ 30˚ and 0˚ 
facing east, south and west. Once the volts and amps 
were recorded for each of these positions, they were 
multiplied by each other to find the wattage. Then 
the wattages were compared to see which time, angle 
and position were the best. The results showed that 
the best time of day, tilt and cardinal direction for the 
maximum wattage output from a solar panel were at 
noon, with a 30˚ tilt and facing south.

5879
Effect of Anticoagulents on the Process of 
Blood Coagulation
Joyce Li and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
This experiment explained the process of blood co-
agulation and how anticoagulents can affect the way 
blood coagulates. The anticoagulent (sodium citrate) 
will be added to a calcium chloride solution (calcium) 
in different amounts: none, 1% and 1.5%. Once this is 
added to the solution, a drop of a sodium alginate so-
lution (blood) will be dropped into the calcium chlo-
ride solution. This process simulates the way blood 
coagulates because sodium alginate needs calcium 
from the calcium chloride solution to coagulate, just 
like blood needs calcium to coagulate. This process 
will be repeated 5 times in each of the 3 different 
calcium chloride solutions. The ball formed in the 
calcium chloride solution without sodium citrate was 
more round and sphere-like; the ball formed in the 
calcium chloride solution with 1% sodium citrate was 
less sphere-like and more flat; and the ball formed in 
the calcium chloride solution with 1.5% sodium  
citrate was flat, making it look like a rolled-out 
sphere. These results show that the anticoagulant 
stops the coagulation process. 
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5880
Effects of Juice on Plant Growth
Joey Li and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study observed the question of whether juice is 
bad or good for plants. Plants (premium tropical foli-
age) each were watered with ¼ cup of their selected 
liquids. This was repeated every day for 3 weeks. The 
height of each plant was recorded each fourth and 
last day of each week for 3 weeks. The control (water) 
plant stayed healthy. Plants watered by 3 juices died 
faster. Orange and pineapple juice had worst effect 
on growth, most likely due to the citric acid con-
tent. Apple juice sped up growth but then the plant 
started to die. Apple juice does not contain citric acid. 
From the results, apple juice had best growth effect, 
but the water plant was healthiest.

5881
Can the Tracking Algorithms Used Today Be 
Optimized to Reduce the Standard Deviation 
and Average Error When Tracking Objects of 
Varying Distances? 
Albert Liu and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project investigated the use of image segmenta-
tion in order to improve the reliability of tracking 
algorithms. By cutting the image into overlapping 
frames and applying weighted tracking algorithms to 
each, the result should be better. A 100-frame video 
was tested for both and the results were that the 
unmodified tracking algorithm had a standard devia-
tion of 1.538 and an average error of 4.71 cars out of 
12 cars maximum per frame. However, the modified 
tracking algorithm had a standard deviation of 0.806 
and an average error of 0.48 cars. Because of these re-
sults, the optimization was, indeed, useful in increas-
ing the reliability of the tracking algorithms.

5882
What Makes Ice Melt Fastest? 
Estephanie Lopez and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was performed to see what would 
make ice melt fastest: salt, sand or sugar. I put in ½ 
tsp of each (salt, sand, sugar) and then I left them on 
the counter for however long it took to melt. I did that 
twice, and then I put the same amount on top and 
put the 3 bowls in the refrigerator, where the ice took 

longer to melt. In the end the salt ice melted the fast-
est, then sand, then sugar and then the control. Ice 
with salt melted the fastest.

5883
Inhibition of Bacteria on Agar
Chandler Lyon and D. Shah (teacher)                                           
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Advertisers are constantly claiming that certain 
household products remove the most bacteria, but 
what actually removes the most bacteria? Homeo-
pathic remedies point to citrus cleansers and non-
toxic solutions. This study examined the amount 
of inhibition of bacterial growth using household 
disinfectants and substances. I swabbed bleach, dish 
soap, and lime juice onto a Petri dish and observed it 
daily to see how much growth there was. The reason 
I included lime juice was because of the citric content, 
which is said to remove bacteria. In this project that 
statement was proven wrong. The controls had no 
visible growth or inhibition. The results showed that 
bleach removed the most bacteria, lime juice promot-
ed growth, and dish soap smeared the bacteria.

5884
Effects of Different Lights on Radish Growth 
Aidan Mann and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effects of different kinds of 
lights on radish growth. Plants were grown in closed 
units under either an incandescent, fluorescent or 
LED (light-emitting diode) light bulb for 10 hours 
a day and watered with 7 ml of room-temperature 
water. The plants were removed, cleaned and dried 
after 4 weeks, and the mass and length from the ends 
of the roots to the tips of the stems were measured. 
Each experiment was repeated 4 times. The radishes 
grown under LED light had the greatest mass and 
length at 17.2 ± 7 g and 44.925 ± 7.425 cm, while the 
control values were 1.5 ± 1.3 g and 18.925 ± 2.275 cm. 
The radishes grown under fluorescent light had a 
mass and height of 7.375 ± 5.375 g and 41.75 ± 9.25 cm, 
and those grown under the incandescent light died, 
most likely because the bulb put out too much heat. 
The results suggest that radishes grow the most with 
light from LED bulbs.
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5885
Age, Gender and Lung Capacity
Alyna Marrero and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how age and gender affect 
lung capacity. Expected vital capacity was measured 
using an equation involving the test subjects’ height 
and weight. Vital capacity was measured by hav-
ing the test subjects blow into a balloon 3 times. The 
diameters of the balloons were measured and put 
on a graph. There were 3 age groups and each group 
included a female and a male. Each experiment was 
done 3 times. In each age group the males had a 
larger lung capacity than the females. People around 
the ages of 20 to 25 had the largest lung capacity. The 
lung capacity of those between the ages of 50 and 60 
was slightly higher than the lung capacity of a child 
around age 10. The results suggest that when a per-
son is around the age of 25, his/her lung capacity is at 
its highest. It starts to weaken around age 30.

5886
How Video Games Affect the Human Body 
George Mena and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The experiment was performed to see in what ways 
adrenaline can cause the human body to react when 
exposed to a difficult video game. Adrenaline usually 
affects the following: blood pressure, pulse, reaction 
time and breathing rate, which were the things that 
were tested. The first subject did not show promising 
results, because the pulse and reaction time de-
creased. But as the tests continued with that subject 
and the other 3, and I was finally able to compare 
data, I found that my hypothesis was correct: Adren-
aline rushes cause pulse, blood pressure, reaction 
time and breathing rate to increase. More than half 
of all of the subjects’ tests showed that reaction time, 
pulse, breathing rate and blood pressure somewhat 
increased toward the end of the experiment.

5887
Can Bacteria Be Killed By Hot Sauce? 
Brian Mendez and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined if bacteria can be killed by hot 
sauce. The hot sauce was made with a type of chili 
blended with water. The bacteria, made in a Petri 
dish, took about 7 days to grow. The hot sauce was 

 

estimated to kill bacteria in 2 to 4 days. The result 
was that the bacteria were killed with the hotter hot 
sauce more than with the lighter hot sauce.  

5888
The Effects of Quarterly Reports on the 
Stock Market
Tyler Meshkinyar and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The experiment explored how increases or decreases 
in net income from previous quarterly reports in an 
earnings release affect a stock’s value a week after 
the earnings release. Six companies were tested, with 
2 earnings releases tested for each 1. The companies 
tested were Adobe, Apple, Activision Blizzard, Elec-
tronic Arts, Microsoft and Google. There was quite 
a noticeable difference in most of the stocks during 
the quarterly reports. However, these changes were 
not expected, as many times when a strong increase 
in the stock’s value was expected, a major decrease 
happened instead and vice versa. Also, when little 
change was expected, the stock changed dramati-
cally. Overall, the results were inconsistent, and the 
increased (or decreased) net income overall made 
almost no difference in the results whatsoever. Many 
other factors can influence a stock’s price.

5889
The Efficiency of Bacteriophages  
on Escherichia coli Strains
Tai Michaels and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment studied the question of whether, and 
which, different bacteriophages are more efficient at 
lysing different Escherichia coli strains in the case of 
an infection. 0.25 mL of bacterial strains B, C, K-12, 
and K-12 with pilus formation was added to 3 mL 
of Luria broth soft agar and 0.1 mL of various dilu-
tions of bacteriophages P1, T4r+ and φX174; then they 
were plated on agar plates. T4r+ was by far the most 
effective with it lysing most of its plates on dilution 
10-5. P1 was the second-most efficient since although 
it produced smaller plaques than the others, more 
of the viruses appeared than φX174.  φX174 had the 
highest titer, but very few of the viruses showed up 
on the plates. These results indicate that T4r+ would 
be most efficient at lysing Escherichia coli in the case of 
an infection. 
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5890
Effects of Salt, Sugar and Ice on the  
Freezing Point of Water
Tiffany Micu and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of whether salt, 
sugar and/or ice affect the freezing point of water. 
Water was mixed either with salt, sugar or nothing, 
and then put in an ice mixture with salt for about 20 
to 30 minutes. This experiment was repeated 3 times. 
Salt lowered the freezing point, the ice didn’t affect 
the freezing point and the sugar heated the freezing 
point. The results show that salt lowers the freezing 
point of water the most.

5891
Effect of Solute Concentration on Freezing 
Point Depression
Ian Moss and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how the concentration of salt 
or sugar in water affects the freezing point of the 
solution. Three salt solutions of 2.9 g, 5.8 g and 11.7 g 
NaCl with 100 mL of pure water each; 3 sugar solu-
tions of 17.1 g, 34.2 g and 68.5 g of sucrose with 100 
mL of pure water each; and 1 pure water control were 
prepared. The solutions and control were placed in 
an ice bath to determine the freezing points. Each 
solution and control was tested 3 times. The average 
freezing points were compared to the calculated ex-
pected freezing points. The results showed that as the 
concentration of salt or sugar in water increased, the 
freezing point of the solution decreased. The salt so-
lutions showed the greatest decreases and variations 
in freezing points, ranging from an average of -3.57°C 
for 2.9 g of salt to -15.6°C for 11.7 g of salt. The sugar 
and water solutions showed the smallest decreases in 
the freezing point, ranging from an average of -2.63°C 
for 17.1 g of sugar to -5.8°C for 68.5 g of sugar. These 
results are consistent with salt being an ionic com-
pound and sugar being a molecular compound.

5892
Beam Bridge Building Materials  
and Deck Strength
Declan Murray and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project examined beam bridge materials in their 
effectiveness to hold weights. A beam bridge was 
built with a wooden ruler deck and a Lego deck. 
The bridge was tested with both decks supporting 4 
different weights. The heights of the bottoms of the 
decks, while supporting each weight, were recorded. 
The initial height for both was 5.1 cm above the sur-
face. The Lego deck’s lowest point was 3.8 cm, where-
as the ruler deck’s lowest point was 5 cm. These 
results suggest that a wooden ruler deck can support 
more weight than a Lego deck.

5893
Cooling Drinks
Katie Nguyen and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this project was to determine the 
fastest method to cool a drink starting at room tem-
perature, and also to see whether a soda can or water 
bottle cools faster. The task was to put soda cans and 
water bottles into different cooling devices to see 
which got to the perfect cool temperature the fastest. 
The experiment also examined if adding salt to an ice 
and water bath made it cool faster. In conclusion, the 
freezer and ice and water baths including salt were 
the best. And the salt did affect it. This project could 
be pretty useful. For example, it’s a hot summer day 
and you’d like a cold, refreshing drink. You look in 
the refrigerator and there are no drinks. All of the 
sodas are still sitting in the cabinet and are at room 
temperature. Now you know the fastest way to get 
soda down to a cool temperature.

5894
How Quickly Our Senses Identify  
Certain Foods 
Deven Nicotero and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of which sense 
will give the fastest detection time for identification 
of specific food items. Test subjects were asked to 
identify certain foods with each of the 5 senses sepa-
rately while being timed until they answered cor-
rectly. A control group also was necessary to specify 
the same food items while also being timed when 
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using all of the 5 senses at once. This experiment 
was conducted with 5 experimental test subjects and 
3 control test subjects. The results showed that the 
sense of sight had the fastest reaction time (in identi-
fying the food), with an average of 4.344 seconds. The 
sense of sight also had the lowest standard deviation 
(which added to the accuracy of the conclusion), with 
a scored average of 4.136560165. Therefore, the sense 
of sight was proved to have the fastest reaction time 
in identifying the food items.

5895
A Comparison of a Rectangular Structure’s 
and a Dome’s Abilities to Hold a Vertical 
Weight Load 
Christine O’Connor and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of how a thin shell 
rectangular structure’s ability to hold a vertical load 
is different from a thin shell dome’s ability. A verti-
cal load was added to a paper mache model of a thin 
shell rectangular structure and of a thin shell dome. 
Each experiment was repeated 3 times. The rectangu-
lar structure held 53.7 kg, 42.3 kg and 17.1 kg, while 
the dome held 49.1 kg, 37.8 kg and 17.1 kg. The results 
show that a rectangular structure can hold a larger 
vertical load than a dome can.

5896
The Effect of Distractions on Driving Quality
Ava Olson and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment studied the effect that distrac-
tions (cell phone conversations and music) have on 
the quality of one’s driving. Subjects were asked to 
engage in a driving test on an iPad app 3 times for 1 
minute and 30 seconds: once while engaged in a cell 
phone conversation, once while listening to music 
and once without distractions. The experiment was 
repeated with 20 different subjects. With no distrac-
tions, the subjects did best, crashing an average of 
2.1 times. As they were asked questions, the subjects 
crashed an average of 2.2 times. While listening to 
music, the subjects crashed an average of 2.4 times. 
These results indicate that distractions have a nega-
tive effect on driving quality.  

5897
Using Acetone to Remove Fats and Proteins
Jonathan Olson and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was conducted to see if acetone can 
be used to remove the fats and proteins in an or-
gan while, as shown by “Bodies… The Exhibition,” 
leaving the underlying structure intact. (Note: The 
exhibition, held in Buena Park, CA, and other locations, 
shows preserved real anatomical specimens of human 
body systems.) In this trial acetone and chicken hearts 
were used. The acetone was poured into 2 small jars 
containing a chicken heart in each, one of which had 
its acetone changed every day and one that was not 
changed. Various effects of acetone on the hearts, in-
cluding fresh acetone, could be observed. This experi-
ment was not able to be repeated because of lack of 
time in which to do the experiment twice. By taking 
pictures and keeping logs it was found that acetone, 
at least by itself, does not dissolve the proteins easily 
and would not be used in modern-day science  
because of the time that would be needed to complete 
the process.

5898
Effects of Sequential Stimulation Over Time 
on Generation of Action Potentials and Trap  
Closure in a Venus Flytrap
Isaiah O’Neal and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the effect of trigger hair stimu-
lation on the generation of action potentials and their 
relationship to trap closure in a B52 Venus flytrap 
(Dionaea muscipula). The trap was connected via an 
electrode to an Arduino board with a Plant Spik-
erShield, and action potentials were gathered and 
recorded in the Processing 2 programming language 
using a plant processing sketch. Trigger hair stimu-
lation was controlled using a linear actuator. It was 
found that 1 trigger hair stimulation resulted in 1 
action potential, except when 2 stimulations occurred 
within 0.26 seconds of each other, in which case only 
1 action potential was generated. Additionally, it  
was confirmed that 2 action potentials within 20 
seconds of each other closed a trap. Traps also closed 
intermittently up to 34 seconds between action poten-
tials, suggesting that the trap begins to lose charge 
after 20 seconds, and loses charge completely after  
34 seconds. The findings from this experiment  
advance knowledge of plant electrophysiology and 
biotechnology.
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5899
Effects of Packaging Materials on  
Fragile Objects 
Tom Panenko and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was conducted to test what packag-
ing materials do to protect fragile objects and which 
material is the most effective. Jars of jam were put 
in boxes with different packaging materials and 
dropped at increasing heights until they broke. The 
results were recorded and large Bubble Wrap was the 
most effective. The jars broke after 15 drops off of a 
4.45-meter-high balcony.

5900
Effects of Light on a Normal Sunprint Image
Jeremy Paterson and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
This study examined the question of the brightness 
of different colors of ink having any effect on sun-
print paper deoxidized by different sources of light. 
All 3 trial colors were stenciled on each piece of the 
plastic sheet, which made an impression, which was 
recorded from the sunprint papers for the UVB and 
sunlight but not for the infrared light. There were 3 
sunprint papers recorded for each light, which made 
9 papers. The results showed the RED being the 
brightest for each trial for sunlight. The UVB light 
had YEL, ORA and then RED in the trials. The final 
result for the infrared light showed the colors not 
having any effect on the sunprint paper. 
     
5901
How Much Height to a Loop-the-Loop?
David Petrosian and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

In this experiment the height needed for a loop-the-
loop of 16 in. was questioned. Four tests were done 
with each being tested 10 times: the first test at 41 
in., the second at 37 in., the third at 33 ½ in. and the 
fourth at 29 in. The first and second tests made it 
all 10 times. The third made it 8 out of 10 times, and 
the fourth made it once out of 10 times. The results 
showed that about a 33 ½-in. drop was needed for the 
loop with a 16-in. diameter.

5902
The Effects of Different-Colored Lights 
on Plant Growth
Amy Pham and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined if different-colored lights affect 
the growth of plants. Four plants were placed under 
each of 5 different-colored lights: red, yellow, green, 
blue and clear. They all received equal amounts of 
sunlight and equal amounts of water each day. Their 
heights were recorded every day for 3 weeks, or 21 
days. The data showed that the plants under the 
normal white light grew the tallest. The plants grow-
ing under the red and blue lights grew reasonably 
well, in the middle, while the plants under the yel-
low and green lights grew the worst, with the green 
light plants even worse than the yellow light plants. 
The results concluded that when different-colored 
lights are applied to plants, normal white light is the 
best, with red and blue in the middle and yellow and 
green as the worst.

5903
Effects of Food Coloring on the  
Smell of Drinks
Julianna Pham and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined if food coloring would 
affect the smell of apple juice, green tea, orange juice 
and water. Each drink contained 3 drops of food col-
oring and was sniffed by each test subject. The results 
showed that the drinks definitely can be sniffed if 
food coloring is added. This experiment is significant 
to the world because it teaches people not to judge 
food and drinks by appearance.  

5904
A “Current” Event: An Experiment of 
Electric Current Through Household  
Foods and Liquids 
Jacob Piaseckyj and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined if water truly is the most 
conductive liquid in an average house, and, if so, if 
it is more conductive with copper wire. If not, can a 
liquid or food be found that is more conductive than 
water and/or copper wire? A circuit was set up so 
that a variable/substance would be an integral part of 
the circuit. An altimeter was set up so that the cur-
rent could be read in mA. Water was not stronger 



New Journal of Student Research Abstracts 2015 75

ABSTRACTS

than the copper wire. Many liquids had stronger cur-
rents than water, but none were stronger than copper 
wire.

5905
Does Eye Color Affect Peripheral Vision? 
Alejandro Piscione and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This study examined the question if eye color affects 
the peripheral vision of the eyes while using your fo-
cus. A vision protractor acted as the field of view of a 
person. A shape was moved starting at 0 degrees and 
moved until the color, shape and the movement were 
noticed. The experiment was repeated 4 times on 
each person, and 6 people were tested: 2 with brown 
eyes, 2 with green eyes and 2 with blue eyes. The av-
erage for brown was 26.3 degrees, then 26.6 for green 
and 27.25 for blue. The results of this experiment sug-
gest that brown-colored eyes have the best peripheral 
vision, while blue-colored eyes have the worst.

5906
Effects of the Size of a Balloon on the 
Amount of Time It Hovers
Sujit Ponguluri and D.Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
This complicated and interesting experiment tested if 
the size of a balloon affects how long a balloon hov-
ers. Balloons were blown up to specific heights and 
the time the balloons were blown up was recorded 
precisely. Then the balloons were left hovering in the 
air without any item in contact with them. When the 
balloons fell the exact time was recorded. This was 
repeated 3 times. The smallest balloons, which were 
blown up to 25.4 centimeters, hovered about 8 hours 
each time the experiment was repeated. The medium-
sized balloons, which were blown up to 27.94 centi-
meters, hovered about 11 hours each time the experi-
ment was repeated. The large-sized balloons, which 
were blown up to 30.48 centimeters, hovered about 14 
hours. The results showed that the size of a balloon 
does affect how long it hovers.

5907
A Qualitative Study of the Effects of pH on 
the Cellular Structure of Crop Products
Jackson Prybil and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study attempted to find a generalization of how 
the pH of a liquid affects the cellular structure of 
Malus pumila, Musa x paradisiaca and Allium cepa 

(apple, banana and onion, respectively). The specific 
plants were placed in the liquids lemon juice, black 
coffee, water, a baking soda-water mix, and bleach. 
The respective liquids represented pH levels of 2, 5, 
7, 9 and 12. I found that at a more extreme pH level, 
cells were more likely to die, thus validating the hy-
pothesis. Also, I found that at the microscopic level, 
the cell wall of some cells of the onion were broken, 
or penetrated.

5908
Aerodynamic Designs in Paper Gliders 
Quincy Quarles and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment studied the different designs in 
paper gliders and which ones are more aerodynamic 
than the others. There were 5 paper airplanes built, 
and they were test-flown 5 times each. The variables 
that were tested were the distance flown (meters), 
airtime (seconds) and flight maneuvers. One of the 
planes, the Racer 522 Richard, went the farthest and 
had the most airtime. The more airtime, the higher 
and longer the flight. Therefore, if lift is increased on 
a paper glider, it will be the most aerodynamic.  

5909
The Effects of Temperature on the Elasticity 
of a Rubber Band 
Eric Quinn and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was designed to find out the effects 
of temperature on the elasticity of a rubber band.  
A rubber band was put in 3 different weather envi-
ronments: cold, heat and room temperature. The  
rubber band was kept in these environments for 
certain amounts of time: in a freezer for 900 seconds, 
blown on by a hair dryer for 300 seconds, and at 
room temperature for 180 seconds. After that they 
were measured and recorded. The results were that 
the cold rubber band was the longest, the room tem-
perature one was the second longest, and the heated 
one was the shortest length. These results are con-
trary to the previous belief that the heat would make 
the rubber band stretch the most. This was stated in 
the hypothesis.
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5910
The Effects of Burning Different Chemicals 
on the Color of Fire
Fahmida Rahman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study showed how the burning of 5 different 
chemicals — cupric sulfate, strontium chloride, 
cupric chloride, potassium chloride and sodium 
chloride — affects the color of fire. When cupric 
sulfate was burned it produced a neon green color; 
strontium chloride produced red-orange color; cupric 
chloride produced a light blue color; potassium chlo-
ride produced a violet-like color; and sodium chlo-
ride produced a yellow-gold color. The results of this 
study don’t help everyday life, but it helps those who 
deal with fireworks. Also, if you want to put on a cool 
light show this might help.

5911
Can Orange Juice Have More Electrolytes 
Than a Sports Drink?
Nicole Ramirez and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

Gatorade is a sports drink commercially known to 
have electrolytes in it. But does orange juice, commer-
cially known to be a breakfast drink high in Vitamin 
C, have more electrolytes in it? This experiment mea-
sured the current (dependent variable) of each drink, 
as well as tap water and distilled water (indepen-
dent variables), to determine the conductance of the 
electrolytes. My hypothesis was that the orange juice 
would have the most electrolytes in it. The results 
ended up supporting the hypothesis that the orange 
juice would have the most conductance compared to 
all of the other drinks. The experiment also showed 
that the distilled water had the least amount of con-
ductance.

5912
Keeping a Model of Human Skin Moist
Salvador Ramirez Jr. and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this project was to see which ingredi-
ent and moisturizer are the best to keep a model of 
human skin moist. One and one-half tablespoons of 
a certain moisturizer were added to each Petri dish 
that contained a layer of JELL-O, and there were 3 
Petri dishes with the same moisturizer. There were 3 
Petri dishes with no moisturizer added, which were 
the controls. The weight and height of the JELL-O 
in each Petri dish were taken at intervals of 1 hour 

for the first 4 hours, at the 8-hour mark, and every 
day for the next 2 weeks. The 100% petroleum jelly 
sample was losing less weight and height than the 
rest of the moisturizers, which meant less water was 
being lost per day compared to the rest. At the end 
of the 2 weeks, the JELL-O under each moisturizer 
was compared. The JELL-O under the petroleum jelly 
had turned into complete water. This meant that the 
JELL-O was moistest under the 100% petroleum jelly, 
which meant that the moisturizer was the ultimate 
winner.

5913
Do Violinists Have Longer Left Fingers? 
Lucienne Reyes and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the possible elongation of left 
fingers due to physical stress while playing the vio-
lin. Forty-two participants ages 11 to 14 were sorted 
into 2 groups of 21 each: violinists and non-violinists. 
Violinists were further sorted into subgroups based 
on age and skill level. All of the participants’ hands 
were traced. The violinists answered a survey that 
asked about the number of years they had been 
playing, minutes of practice, gender, age and extra-
curricular activities. The fingers on the handprints 
then were measured and compared to get the differ-
ence between the left and right fingers. On average, 
violinists’ left fingers were longer than their right 
fingers by about 14 mm. The opposite was true for 
non-violinists, whose right fingers were longer by 
about 8 mm. In terms of skill level, violinists’ left 
fingers were longer as the skill level increased – from 
a difference of 0.06 cm for beginners to 0.21 cm for 
advanced players. Violinists’ ages did not have a 
significant impact on finger length; the age range 
was too narrow to display a significant difference in 
finger length. The results suggest that physical stress 
helps to elongate the bones during childhood. 

5914
Effects of Different Types of Acids on the 
Height and Mass of Cupcakes
Harrison Rosenthal and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study analyzed whether there is an acid that 
produces both a tall and heavy cupcake when mixed 
with baking soda. The testing was done by following 
a chocolate cupcake recipe, which required measur-
ing and mixing dry and wet ingredients for the cup-
cakes with the required acid of apple cider vinegar, 
and then repeating the recipe and replacing the apple 
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cider vinegar with buttermilk, lime juice, lemon 
juice and cooking sherry. The cupcakes were baked 3 
times with each acid. In the end, the cupcakes made 
with lemon juice had the largest mass and the cup-
cakes made with lime juice were the tallest.

5915
Effects of Video Games on Reaction Time 
and Hand-Eye Coordination
Ari Rozen and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment considered the question of the posi-
tive effect video games might have on somebody’s 
hand-eye coordination. People were categorized into 
2 different groups – “gamers” and “non-gamers” – 
meaning people who play video games and people 
who do not. These groups each took 5 reaction tests, 
each occurring 5 times, for a total of 25 tests. They 
also took a hand-eye coordination test. Then they 
each played 20 to 30 minutes of video games and 
repeated those tests. The average reaction times 
ranged from 200 milliseconds to 300 milliseconds, 
with some as much as 400 milliseconds more and a 
few as much as 160 milliseconds less than that. After 
playing video games, the subjects seemed to have a 
general decrease in the amount of time, anywhere 
from 4 milliseconds to 232 milliseconds, that it took 
them to react. There were more catches in the hand-
eye coordination test, spiking up 1 to 4 catches. This 
allows me to conclude that video games do help one’s 
hand-eye coordination and reaction time.

5916
What Effects Do Video Games Have on  
the Human Brain?
Alex Saadi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The objective of this project was to find out what ef-
fects video games have on the human brain. I collect-
ed this information by testing 3 people before and af-
ter they played a certain number of minutes. They all 
were given the same test before they started playing 
video games and then started playing for 30 minutes. 
Then they were given a test after the 30 minutes and 
took a 15-minute break. After the break, the subjects 
took another test and then played for 1 hour. Finally, 
the subjects took a test and were done. Every test was 
timed. The results showed that for some people video 
games help them think, or the games slow their 
process of thinking.

5917
Effect of Different Skunk Odor Removers 
on Skunk Spray
Liam Salehi and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment tested the effects of common skunk 
odor remedies on skunk spray, or n-Butyl mercap-
tan. Two test subjects were asked to smell a rag with 
skunk spray treated with different solutions before 
smelling a control rag, and were asked to rate each 
rag on a scale of 1 to 10. This was repeated 3 times. 
The results suggest that dish soap and water is the 
most effective at neutralizing the odor.

5918
Effects of Mnemonics on Memory
Dario Sanai and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of my experiment was to test whether it 
is helpful for people to use mnemonics to memorize 
the 7 Articles of the Constitution. A mnemonic is a 
pattern of words that help with memorizing some-
thing (i.e., i before e except after c). In my experiment 
I had my control group and my experimental group. 
My control group had a piece of paper that contained 
the 7 Articles of the Constitution on it. They had to 
memorize the articles just by looking at them. I gave 
them 3 minutes. In my experimental group, I gave the 
people a mnemonic in addition to giving them the 
list of words, and told them to use the mnemonic to 
help them memorize the articles. The mnemonic was 
“Large Elephants Jump Slowly and Sink Rapidly,” 
which helped them remember the following: Legis-
lative, Executive, Judicial, Statehood, Amendments, 
Supremacy and Ratification. After a few hours, I had 
the people I tested write down all they remembered. 
I timed how long it took for the people to start writ-
ing and I wrote down how many of the words they 
remembered. I also calculated the percentage of the 
words they remembered. Though there were a few 
outliers, the group that was given the mnemonic  
had higher statistics for the number of articles re-
membered.
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5919
Auditory Versus Visual Learners
Maya Satnick and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment’s goal was to see whether people 
are auditory or visual learners. The hypothesis for 
this experiment was, “If people of different ages are 
shown or read 7 numbers and asked to remember 
them in 30 seconds, then the older people will re-
member more numbers.” I tested 100 people for this 
experiment. The people were tested both for their vi-
sual and auditory responses. For the visual test they 
were shown a card for 30 seconds and then asked to 
recite the alphabet. After doing that they were asked 
what the numbers were. I recorded the numbers that 
were correct. For the auditory test I read them the 
numbers on the card slowly 3 times, had them recite 
the alphabet and then used the same procedure as 
with the visual test. The data was recorded in charts 
and then typed up. The results of this experiment 
were that the older a person is, the more they can 
remember.

5920
Controlling Blood Sugar With  
Natural Substances 
Jordan Shaibani and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined 3 different natural substances, 
2 of which doctors and scientists have proved to help 
control blood sugar levels. Three bowls were set up 
and 3 substances were added: Bowl A = bitter melon 
juice; Bowl B = Gymnema sylvestre (herb); and Bowl 
C = okra juice. The conductivity was measured in 
each of the bowls using a voltmeter. The lower the 
resistance, the more insulin that would remain in the 
body. The study concluded that Gymnema sylvestre 
showed the most promising results.

5921
How Glass Can Start Wildfires
Daniel Shamtob and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Convex lenses have been seen burning ants, but can 
they do serious damage like start a wildfire? This 
experiment focused on concentrating the sun’s radia-
tion on dry organic material, like the things found on 
a forest floor, in order to set it on fire. The hypothesis 
of the experiment was that a fire would start more 
than 50% of the time from the materials that were 

put under concentrated sunlight. The results of the 
experiment were that the materials caught on fire 
81% of the time, meaning the data supported the 
hypothesis.

5922
Which Roof Truss — King Post, Queen 
or Fink — Can Bear the Most Weight?
Louie Shapiro and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was done to test which type of truss 
— king post, queen or fink — can bear the greatest 
load. First, 3 of each type of truss were built, and 
holes were drilled in, 2 inches down from the apex 
on either side so that the sling for the weights could 
be attached. The trusses were placed on 2 stacks of 
books 9 inches apart from each other, and weight 
was added into the sling in increments of 1 lb. More 
weight was added until the trusses broke. These 
steps were repeated 9 times, once for every truss. 
Also, pictures were taken whenever more weight was 
added. After the experiment had been completed, 
and the weight capacities had been averaged, it 
was found that the queen truss was able to bear the 
greatest load, then the fink, and finally the king post. 
The results suggested that the queen had support in 
the most crucial place: where the load was applied. 
As previously stated, the sling was hung 2 inches 
down from the apex on either side, but the beams of 
the queen truss were closer to where the load was 
applied. The beams of the king post and fink were 
farther away. Another thing is that the beams of the 
queen truss were vertical, while the beams of the fink 
truss were at a diagonal slant.

5923
Diet and Regular Coke and the Index 
of Refraction
Yumi Shim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This science experiment focused on the difference 
of the index of refraction of a diet soda and a regu-
lar soda drink using a laser pointer. Finding the 
index of refraction had many steps, like paralleling 
the triangular prism to the wall and turning on the 
laser pointer with the Coke inside, which gave the 
angles needed. Then I used Snell’s Law (mathematical 
formula) to figure out each soda’s index of refraction. 
This was recorded and was tested 3 times each on 
both diet and regular soda. In conclusion, the Diet 
Coke had a smaller amount or less index of refraction 
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than the regular soda’s index of refraction. The index 
of refraction for the diet soda was 1.376, and for the 
regular soda it was 1.395.

5924
Effects of Mnemonics on Word Memorization
Serin Shin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This study examined the question of whether mne-
monics aid in the memory of words. Three people in 
each group were taught certain words with or with-
out mnemonics in a very quiet room and test records 
were recorded. Each experiment was repeated 3 times 
over 3 weeks. The subjects tested with mnemonics 
had test scores between 83% and 100%. The subjects 
tested without mnemonics had test scores between 
33% and 83%. The results suggest that mnemonics 
help in word memorization for people of different 
ages and gender. 

5925
Testing Soda Reactions and Amount of Fluid 
Left When Mixed With Mentos
Adam Silberman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356       

The objective of this test was to see which soda 
would have the highest reaction with Mentos, and 
to see which bottles would have the least amount of 
soda left. Mentos were dropped into freshly opened 
2-liter soda bottles. The sodas were Diet Coke, Coca-
Cola, Dr Pepper and Orange Crush. A sign was 
placed behind the bottles with height markings. The 
test was recorded and photographed so it could be re-
viewed. The Diet Coke erupted the highest, while the 
Orange Crush erupted the lowest. The Orange Crush 
had the most soda left each time, while the Diet Coke 
had the least left. The Diet Coke had the most car-
bonation and the Orange Crush had the least, which 
impacted the scale of the reaction with Mentos.

5926
Effect of 3 Different Substances — Olive Oil, 
Maple Syrup and Water — in 2 Different 
Temperatures on How Quickly Strawberries 
Mold and How Much Mold Is Grown
Kristina Sobolevskaya and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

These experiments examined the question: ”Under 
what circumstances will strawberries grow more 
mold and grow it faster?” Each strawberry was 
placed in a container filled with 20 mL of 1 of each 

substance, with 5 trials for each substance in each 
temperature. Then the strawberries were kept in their 
containers untouched for 10 days. They were checked 
on each day and photographed. The results also were 
written down day-by-day to show the amount of 
mold that had grown. After the 10-day period I took 
the data and made graphs and charts for each sub-
stance in each temperature. The hypothesis was:  
“If strawberries are placed in 20 mL of 3 different 
substances — olive oil, maple syrup and water — 
under a heat lamp or in the refrigerator, then the 
strawberries in the water under a heat lamp will 
grow the greatest amount of mold the fastest.” This 
was proved correct. Although the strawberries in the 
other substances under the heat lamp did grow mold, 
the strawberries in the water began to grow mold the 
fastest and continued to grow mold the fastest.

5927
Refraction of Light Through Liquids
Kevin Song and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
Light is a strange thing that changes direction 
when the density of the medium it travels through 
changes. This is what we call the law of refraction. 
The purpose of this experiment was 1) to confirm my 
understanding of the law of refraction by shining a 
light beam through a triangular prism containing 
liquids of different densities, and 2) to further explore 
quantitatively the relationship between the angle of 
refraction and the differences in density between two 
media. My hypothesis was that adding a substance 
to the water (independent variable) would cause the 
angle of refraction (dependent variable) to linearly 
increase. The experiment was conducted with vary-
ing amounts of salt, sugar and juices added to water. 
The changes in the angle of refraction were measured 
and plotted. The results indicated that the changes 
in refraction were mostly linear. In conclusion, my 
hypothesis was correct. The angle of refraction 
increased linearly as the liquid mixture increased in 
density.

5928
The Changes Shown on the Bacopa Plant 
With Different Liquids
Carlos Sosa and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment studied the question of which fluid 
will affect a plant’s growth with the use of vinegar, 
water and salt when combining them. The plant’s 
name is Bacopa monnieri and is native in many parts 
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of the world. The plant will try to last as long as pos-
sible without getting the typical amount of water and 
I wanted to see how much it would grow with what 
it was given. In vinegar there is 5% acetic acid, which 
would cause the leaves and rest of the plant to wither. 
The salt would stop the water as a way of getting 
nutrients to the plant, so it would also wither and die. 
The salt combination with the vinegar would have 
the 5% acidity and would stop nutrients from going 
to the plant because the salt causes stress and pho-
tosynthesis ceases. The salt was the most fatal to the 
plant. The plant with pure vinegar seemed to wither 
less than the one with salt, and the one with water 
seemed to grow the most.

5929
The Effect of Liquid Nitrogen on a 
YBa2Cu3O7 Superconductor’s  
Relationship With a Rare Earth Magnet 
Hayden Soule and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This project considered the question of how liquid 
nitrogen affects the relationship between an yttrium 
barium copper oxide (YBa2Cu3O7) superconductor 
and a magnet. A magnet was placed upon the super-
conductor in a Petri dish. When liquid nitrogen was 
added to the dish, the magnet slowly rose above the 
superconductor and levitated until the temperature 
rose above the superconductor’s critical temperature 
of 90˚Kelvin or -183.15˚C. The results suggested that 
magnetic fields were prevented from passing through 
the superconductor when its temperature dropped 
below its critical temperature. The superconductor 
repelled the magnet’s magnetic field, which pushed 
the magnet away, creating the levitation effect.

5930
Effects of Music on Typing Speed
Angelica Stuczynski and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
This study was done to find out what music makes 
people type the fastest. Four people were taken to a 
computer. Music was played and they were shown 
a code. The people then started typing out the code 
as they were timed. The results showed that people 
listening to jazz, rap and classical music typed the 
fastest, while people listening to pop typed the slowest, 
even slower than when typing with no music.

5931
The Effects of Salinity on Plants
Omar Syed and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356  

My experiment was about adding different levels of 
salt to seeds and grown vegetables. I added 0%, 5%, 
10% and 20% salt solutions to water, which I watered 
the plants with. For the radish seeds, the 0%, 5% and 
10% grew. For the grown lettuce, only the 0% and the 
5% grew. I did this project since plants are getting 
destroyed and fertile land is getting infertile due to 
high amounts of salt concentration. We need to create 
genetically modified organisms that can withstand 
higher amounts of salt.

5932
Using the Stroop Effect to Detect the 
Difference of Selective Attention and 
Processing Speed Between Males 
and Females
Jessica Takeda and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356 

This experiment was designed to test the mental 
flexibility of both sexes (specifically selective atten-
tion and processing speed). Subjects, after signing the 
papers of their approval to perform the activity, read 
the color ink of the text typed onto a large board. Af-
ter they read the entire text on the board out loud, the 
time it took for them to complete the activity was re-
corded, as well as a general quantity or description of 
mistakes made. The amount of time somebody takes 
to do the activity determines processing speed, while 
the general number or descriptions of mistakes made 
determines the flexibility of selective attention. This 
was repeated with 25 males and 25 females of dif-
ferent age groups. In the results, females altogether 
took about 26.34 seconds to complete the experiment, 
while males took about 35.58 seconds. Females who 
performed the test altogether had an average 26% 
faster task processing than the males who performed 
the test. Younger girls took an average of 22.55 sec-
onds to complete the experiment, while younger boys 
took an average of 29.06 seconds to complete it. This 
means that young girls who performed the activ-
ity had an average 23% faster task processing than 
young boys. Older women took an average of 26.93 
seconds to complete the activity, while older men 
took an average of 36.39 seconds. This shows that 
older women had an average 26% faster task process-
ing than older men. Women also made fewer mis-
takes than men. Older men tended to be the ones 
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who made the most mistakes. In conclusion, females 
tended to have the better directed attention and pro-
cessing speed.

5933
Effect of Color on a Bird Feeder  
to Attract Birds 
Lauren Takeda and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the amount of bird seed con-
sumed by birds from bird feeders featuring basic 
colors on the visible spectrum. Bird feeders holding 
17 cm worth of bird seed, along with colored bowls 
holding approximately 0.237 L (1 cup), were filled 
with Royal Feeds and Wild Bird Centers wild bird 
seed, and observed and measured over 5 days. The 
experiment was repeated 6 times. For the bird feed-
ers, by the end of the trial red measured, on average, 
at 13.8 cm; orange and yellow at 12.8 cm; green at 
12.7 cm; blue at 14.5 cm; and purple at 15.7 cm. For 
the colored bowls, red measured, on average, at 0.1 
L; orange at 0.18 L; yellow at 0.19 L; green and blue at 
0.2 L; and purple at 0.18 L. Overall, green did the best 
with the bird feeders, but seed in the red bowl was 
consumed the most.

5934
How Do Different Types of Liquids Added 
to Water Affect the Growth of Roses? 
Mannat Thakur and D. Okimura (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this experiment was to see what 
kind of liquid would be best to grow flowers. This 
experiment can help people with their gardens and 
tell them what to use and what not to use instead of 
water. I placed 8 roses in the same spot and observed 
them over 7 days. All 8 cups had a different type of 
liquid inside. My top 3 roses were growth packet 
mixed with water, then 1 cup of soda, and then aloe 
vera juice. So, in the end, the growth packet mixed 
with water had the most effect on the roses and 
helped them grow.

5935
Understanding the Basic Relationship 
Between Musical Chords and Emotion
Paula Toranzo and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The goal of this research project was to understand if 
musical chords affect emotions in people who listen 
to them. In this experiment, I had 10 people listen to 
different chords and write down what emotion was 
triggered when listening. The results suggested that 
there is a correlation between certain chords and 
certain feelings, but there is a lot of variation that still 
should be tested for accuracy.

5936
What Carbohydrate Helps Yeast Produce 
the Most Carbon Dioxide? 
Alexandrea Turner and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The objective of this project was to determine which 
carbohydrate — monosaccharides, disaccharides 
or polysaccharides — would help yeast ferment the 
most carbon dioxide. The materials needed for this 
experiment were ½ cup of blended cabbage; ½ cup of 
milk; ½ of a blended banana; 20 16-oz. water bottles; 
10 cups of active dry yeast; a measuring cup; a pack-
age of colored balloons; a funnel; a bucket; a large 
container; a large measuring jug (optional); and a 
blender. I put the blended banana, blended cabbage 
and milk in bottles with yeast with a balloon on each 
bottle to capture the carbon dioxide. After 2 hours 
I took each balloon off of each bottle to measure its 
volume. I put each balloon in a bucket and measured 
the water that fell over. I then converted it into meters 
cubed. The banana, representing the monosaccharide 
carbohydrate, produced the most carbon dioxide. 
The cabbage, representing the polysaccharide car-
bohydrate, produced the second-highest amount of 
carbon dioxide. Milk, representing the disaccharide 
carbohydrate, got the least of the 3 carbohydrates. The 
monosaccharide carbohydrate helps yeast produce 
the most carbon dioxide. This disproved the hypoth-
esis that the polysaccharide carbohydrate would help 
yeast produce the most carbon dioxide.    
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5937
Expansion and Contraction of Gases Due to 
Temperature Changes
Caitlin Vamenta and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment was conducted to see how gases 
expand and contract due to temperature change, 
with 30-cm-diameter balloons used to demonstrate 
this. Three groups of 6 balloons (a total of 18) were 
experimented with. One group served as the control, 
placed in a room temperature environment (~23˚C), 
and the other two groups were placed in a warm car 
(~26.67˚C) and a refrigerator (~1.11˚C), respectively. 
The balloons were measured before they were placed 
in their respective temperature environments for 
30 minutes, and then they were measured again. In 
conclusion, the balloons placed in the warm car were 
the biggest, while the balloons placed in the refrigera-
tor were the smallest because of how air molecules 
expand in warmth and vice versa.

5938
Effects of Music on Completing Homework
Andrew Vu and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
Some people are always debating if music can im-
prove someone’s working habits on a task, such as 
completing homework, but what is the scientific 
answer to this question? Music is a form of art that 
manipulates sound to produce melodies. This study 
examined the question, “Will music help someone 
complete homework efficiently without distracting 
that person from the work?” Four people were asked 
to take part in this experiment. They completed 
homework problems without music (as part of the 
control group), and took part again by complet-
ing these same problems with music (as part of the 
experimental group). Efficiency, or the performance 
of an action in the best way, was a key part of the 
experiment, since its increase or decrease would be 
an influence of music. Each experiment was repeated 
3 times, and resulted in some small increases in ef-
ficiency for certain people, and large decreases in 
efficiency for the rest. The study concluded that in the 
field of behavioral sciences, music may sometimes 
help certain people, but distract other people.  

5939
Basketball Accuracy
Sankirth Vutukuri and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question: “In which posi-
tion will a person’s basketball shooting accuracy be 
better?” The 3 positions are chest height, chin height 
and over the head. In the experiment there were 3 
test subjects who shot from 3 positions 10 times. Each 
experiment was repeated 3 times. The result was that 
the chin height was the best position to shoot from.

5940
Which SPF Sunscreen Works Best:  
15, 30 or 50?
Linda Wakamoto and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment observed which SPF Coppertone 
SPORT sunscreen (15, 30 or 50) has the most pro-
tection for ultraviolet (UV)-sensitive beads against 
UV light. Since the UV beads change from white to 
various colors when UV light is applied to them, the 
sunscreen that makes the most UV beads stay white 
on average is the one that works best. SPF 50 was 
expected to work the best. One-half teaspoon of each 
sunscreen was spread on the surface of the corre-
sponding labeled Ziploc bag. Inside the Ziploc bags 
were 10 UV beads, and the sunscreen was spread so 
that it covered all 10 beads. For a more precise way 
of spreading the sunscreen, there was a circle drawn 
on each bag for the sunscreen to go on. The 4 bags, 
including the control (no sunscreen), were placed 
outside over a surface made of paper folders. Every 
5 minutes, the beads’ colors were checked and re-
corded (white, light, medium or dark); this continued 
for an hour. This experiment was repeated 3 times 
on different days. In every trial, the temperature was 
about 80˚F to 90˚F, and the time was between 12 p.m. 
and 2:30 p.m. On average, the SPF 50 had the great-
est number of white beads, the SPF 30 came in very 
closely in second, and the SPF 15 had the fewest. My 
hypothesis was correct. On average, SPF 50 was the 
best compared to the other SPF Coppertone SPORT 
sunscreens.
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5941
Effects of Caffeine on Typing Speed
Ainsley Ward and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study is about the effects of caffeine on typing 
speed. The test subject was given a non-caffeinated 
drink and typed for 2 minutes after. Then, the test 
subject was given a caffeinated drink and typed for 
2 minutes after. The experiment was repeated 3 more 
times. The test subject typed faster after drinking the 
caffeinated drink. The caffeine gave the test subject 
more energy and also made the test subject’s accu-
racy slightly better.

5942
Effects of Aspirin on Plant Growth 
Jeffrey Weiss and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined how watering tomato plants 
affected the plants’ growth. Different amounts of 
aspirin were used to treat seeds every 2 days for 2 
months. The control seeds were treated with plain 
tap water. The results suggested that the aspirin 
hindered the growth of the plants. Further research 
suggested that too much aspirin would burn the 
plants out.

5943
Effects of Sleep on Test Taking 
Daniel Wenick and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment examined the effect of sleep on 
taking a test. The subjects slept 0, 3, 6 or 9 hours the 
night before. Then I mixed a deck of cards. After the 
deck was mixed, the subjects were asked to organize 
the cards in order of suit and number. After the deck 
was organized, I stopped the stopwatch and recorded 
the time it took to complete the test. This was repeat-
ed 4 times for each number of hours of sleep in the 
experiment. The results showed that for kids, 3 hours 
had the best time, and for adults, 9 hours had the best 
time.

5944
How Will the Colors in a Logo Affect Brand 
Appeal to Color-Blind People? 
Cyrus Wilson and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356          

This study questions how the colors in a certain 
logo will affect how appealing the brand may be to 
color-blind people. In this experiment I will have 3 
color-blind people and 3 non-color-blind people to 
test. With each group I will test each person with the 
Ishihara Color Blindness Test to find out if they really 
are color-blind or not. After I give them the test, I will 
show them 15 recognizable logos to compare, and 
will ask them which ones appeal to them the most. 
I will ask all of the subjects not to be biased toward 
each company and will isolate their favorites. From 
the logos they choose, I will isolate the colors that 
have an appeal to both groups. Following the experi-
ment, I will conclude what colors would be ideal in a 
logo to appeal to both color-blind and non-color-blind 
people.

5945
The Results of Magnetism in Electromagnets
Stanley Woo and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
The purpose of this experiment was to test how 
different types of materials affect the magnetism in 
an electromagnet. During my experiment, wire was 
wrapped around a 10.3-cm nail in 10 to 50 coils, and 
the ends of the wire were connected to a battery. 
Then I tested a wood pencil to see if there were any 
changes in the number of nails picked up, but with 
the same number of coils. Finally, I used a pen to 
make sure what types of conductors would produce 
the most magnetism. I used steel paper clips and 
nails to test the magnetism of the electromagnet. The 
more nails picked up meant that it had a stronger 
magnetism. The iron nail proved to be the best con-
ductor, since iron is a metal that contains many tiny 
atoms of magnets, which help an electromagnet have 
a stronger current of magnetism. 
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5946
Effects of Watching Television Before Bed on 
Sleep Quality
Joy Wyckoff and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined if watching television an hour 
before going to bed affects sleep quality. An experi-
mental group and a control group were separated so 
that one group watched TV an hour before going to 
bed, and the other group didn’t. The experiment was 
repeated 3 times. The control group had better sleep 
quality results than the experimental group each 
time. The results suggest that watching TV before 
going to sleep does affect sleep quality. The vari-
able that causes that result is the light from the TV. 
The light suppresses a hormone that is supposed to 
tell your brain to sleep. That hormone is melatonin. 
Knowing this information, society hopefully will 
wind down and read a good book under a dim light, 
instead of watching television right before bed.

5947
Effects of Playing Different Types of Video 
Games on Test-Taking Results
Bennett Wyler and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study examined the question of how playing 
different types of video games affects test-taking 
results. Test subjects took a 25-question open-ended 
test, played a sandbox game (Minecraft), role-playing 
game (Pokemon) or first-person shooter game (Team 
Fortress 2), and then took another 25-question open-
ended test. There were 3 test subjects. The average 
time to take the test before and after playing the 
video games decreased for the first-person shooter 
game, and increased for the role-playing and the 
sandbox games. The average number of answers that 
were correct decreased for the first-person shooter 
game, stayed the same for the role-playing game, and 
increased for the sandbox game. The results suggest 
that playing a first-person shooter game will lower 
test-taking results, playing a role-playing game will 
not affect test-taking results, and playing a sandbox 
game may improve test-taking results.

5948
Number of Calories in Different Kinds of Nuts
Cindy Xie and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment tested the number of calories in dif-
ferent kinds of nuts. The nuts tested were walnuts, 
cashews, peanuts, almonds, hazelnuts, pecans, Brazil 
nuts, macadamia nuts, pine nuts and pistachios. 
Inside a homemade calorimeter, the nuts were set on 
fire and burned over 100 mL of room temperature 
water. The temperatures of the water before and after 
the burning were recorded and used to calculate 
the calories per gram. The experiment was repeated 
3 times for each kind of nut and the averages were 
found. Macadamia nuts were found to have the most 
calories per gram, and almonds were found to have 
the fewest.

5949
Improvement in Time and Accuracy When 
Gum Is Chewed
Mikomi Yanagisawa and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This experiment determined if chewing gum makes 
test subjects improve their time and accuracy com-
pared to without gum. The test subjects each got 
chewing gum and 50 multiplication problems to do. 
They were timed while the problems were solved 
while they chewed gum. There were 30 volunteers 
to receive a more accurate result. The chewing gum 
that was given to the volunteers was Juicy Fruit. The 
results showed that the majority of the test subjects 
improved their time and accuracy with the gum than 
without the gum. 

5950
LEGO Sensor Accuracy 
Kiwon Yang and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356                                                                                                                                            

The objective of this project was to find the accuracy 
of several different LEGO NXT sensors: the color 
sensor, touch sensor, ultrasonic sensor and degrees. 
Different sensors were mounted onto a small, simple 
LEGO NXT robot, and the robot was programmed to 
go from a set starting position to a set goal. Each sen-
sor was tested in 3 sets of 20 times. The color sensor 
was successful 95% of the time, the ultrasonic sensor 
was successful 75% of the time, the touch sensor was 
successful 53 ⅓% of the time, and the degrees were
successful 48 ⅓% of the time. These results show that 
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the LEGO color sensor is the most accurate out of  
the touch sensor, ultrasonic sensor, degrees and  
color sensor.

5951
The Significance of pH Levels in Soil 
Catherine Yim and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The purpose of this experiment was to find the 
significance of pH levels in the growth and nourish-
ment of different types of flowers. The initial concept 
was to apply doses of acidic and basic substances to 
determine which set of pH levels was beneficial to 
the flowers. There was some success in seeing results 
from the added doses of lime and acidifier in most 
groups of flowers. The marigolds, Alyssum, Impatiens 
and pansies helped give diversity to the results, as 
they differ in life span and other needs. The only 
factor considered when placing the flowers was the 
amount of sunlight each type needed. At the conclu-
sion of my experiment, the Alyssums were in the best 
health out of all of the different types of plants. To 
hasten the process of either deteriorating or improv-
ing the health of the acidic flowers, a small portion 
of vinegar was incorporated in the soil compound. 
There were very dramatic changes in the well-being 
of the acidic flowers.

5952
Effects of Salt on Buoyancy
Luke Ying and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The question studied how salt may be a possible 
factor in buoyancy. An egg was placed in different 
concentrations of saltwater and then the distance 
between the lowest point of the egg to the bottom of 
the container was measured and recorded every time 
I added 1 more tablespoon of salt. The data then was 
compiled into graphs. The results showed that the 
higher the concentration of salt, the better the buoy-
ancy of the object.

5953
Enjoy Now … or Later? A 2-Year Study of  
Delaying Gratification
Arielle Zaytsev and D. Okimura (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
                                                                                                                                                      
This study examined whether a child would delay 
gratification longer than he/she did the year be-
fore and whether gender affects the ability to delay 

gratification. The same subjects from last year’s study 
were asked to participate again. Depending on what 
group the child was in last year, the child was told 
that the instructor had a marshmallow for him/her 
or was given a marshmallow. If the child rang the 
bell within 15 minutes, the child did not receive a sec-
ond marshmallow. If the child waited all 15 minutes, 
however, then the child received 2 marshmallows. 
The experiment was repeated 12 times. Last year, the 
children with a marshmallow in the room, Group A, 
waited an average of 10.74667 minutes until they rang 
the bell. The children without a marshmallow in the 
room, Group B, waited an average of 12.3 minutes. 
This year, the children in Group A waited an aver-
age of 11.41 minutes. The children in Group B waited 
an average of 13.37 minutes. Both years the female 
subjects delayed gratification longer. The results 
suggest that gender does affect the ability to delay 
gratification, and that the children delayed gratifica-
tion longer this year than they did last year.

5954
Killing Fungi
Maya Zeltzer and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

Have you ever wondered what treatment is most 
effective in killing fungi? The purpose of this experi-
ment was to see which antifungal can cause yeast to 
grow the least. My hypothesis was that the athlete’s 
foot antifungal would cause yeast to have the least 
amount of growth. To do this experiment, 118 ml of 
water and 2.5 ml of white sugar were put into 7 dif-
ferent cups. The antifungals tea tree oil, citronella oil, 
cinnamon oil, oregano oil, liquid ringworm medicine 
and liquid athlete’s foot medicine each were added 
into a different cup. Each cup was checked on every 
2 minutes and was ranked from 1 to 7 depending 
on how much the yeast grew in 1 cup relative to 
the other 6 cups. After all of the data was gathered 
and analyzed, it turned out that my hypothesis was 
wrong. The antifungal that prevented the growth of 
yeast the most was oregano oil. It had an end rank of 
2 in the first trial, 1 in the second and third trials, and 
4 in the fourth trial. The antifungal that had the least 
effect on the growth of the yeast was the citronella 
oil. This experiment contributes to scientific studies 
because it provides evidence of what antifungals are 
most effective in treating fungal diseases and infec-
tions.
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5955
Performance of Sorting Algorithms 
Maxim Zhulin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356
 
This study examined relative performances of dif-
ferent sorting algorithms. Five sorting algorithms 
were written in Python programming language: 
Quicksort, Bubble Sort, Selection Sort, Merge Sort 
and Counting Sort. All of the algorithms were given 
the same lists of numbers to sort, and the time 
spent was recorded. The sizes of the lists were 1,000, 
5,000, 8,000, 10,000, 15,000, 17,500, 20,000, 30,000, 
40,000, 100,000, 150,000, 500,000, 1,000,000, 2,500,000, 
5,000,000 and 10,000,000. Each size was tested 4 times. 
For smaller lists up to 20,000 numbers, Quicksort was 
the fastest, but for larger lists, Counting Sort per-
formed much better, especially as the size of the lists 
reached 10 million items. For larger lists, Quicksort 
and Merge Sort had a similar performance. For all of 
the algorithms except Counting Sort, the dependency 
between the size of the list and the time to sort was 
non-linear. For Counting Sort, it was linear. The re-
sults suggest that both Quicksort and Merge Sort are 
good algorithms in a general case. In a special case, 
when extra memory is available and the list is made 
of integer numbers (not words or non-integer num-
bers), Counting Sort is the best choice.

5956
DNA Barcoding Using Rockfish 
Tissue Samples 
Maya Ramamurthy, Xochil Garcia and D. Evans-Bye (teacher)
Clark Magnet High School
4747 New York Ave., La Crescenta, CA 91214

Since its beginnings in 2004, the International Bar-
code of Life (iBOL) project has been building a ge-
nomic library of DNA barcodes using a combination 
of biotechnology and bioinformatics. DNA barcoding 
in animals utilizes a 650 base pair segment of the mi-
tochondrial gene called cytochrome c oxidase 1 (CO1) 
as a unique identifier for each eukaryotic species. The 
CO1 barcode is matched to the identified specimen 
to create a specimen record stored in the Barcode of 
Life Data Systems database. This reference library 
will help scientists classify organisms and identify 
new species. This study focused on the ability of high 
school students to use DNA barcoding techniques to 
successfully sequence the CO1 gene. Tissue samples 
were collected from four adult rockfish. For each 
sample, genomic DNA was first isolated and then 
purified with a spin column. Next the mtDNA CO1 

region was amplified using polymerase chain reac-
tion. We confirmed the size of the fragment through 
gel electrophoresis and then sent our samples to a lab 
for automated sequencing. The trace files that were 
returned were edited in BOLD and uploaded through 
the student data management console to create speci-
men records. Results showed that 3 of the 4 samples 
came from Sebastes rosaceus, and one came from a 
Sebastes paucispinis. All of our samples were at least 
500 nucleotides in length, high quality, and contained 
<1% ambiguous base pairs; thus, all 4 barcodes were 
successfully generated by high school students.

5957
A Brighter Day
Fiona Collantes and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

The bottle bulb will help illuminate dark places dur-
ing daytime without using electricity. This experi-
ment showed that how bright the bottle bulb can get 
is entirely dependent on the amount of bleach and 
on the amount of brightness it is exposed to. Three 
bottles were filled with amounts of bleach and wa-
ter. The first bottle bulb was filled with 59.15 ml of 
bleach and 414.03 ml of water. The second bottle bulb 
was filled with 236.59 ml of bleach and 236.59 ml of 
water. The third bottle bulb was filled with 473.18 
ml of bleach and no water. When the first bottle was 
exposed to a flashlight, the bottle bulb had 0.08 foot 
candles; exposed to the house light, it had 0.19 foot 
candles; and exposed to sunlight, it had 8.33 foot 
candles. When the second bottle was exposed to a 
flashlight, the bottle bulb had 0.10 foot candles; ex-
posed to the house light, it had 0.23 foot candles; and 
exposed to sunlight, it had 11.76 foot candles. When 
the third bottle was exposed to a flashlight, the bottle 
bulb had 0.11 foot candles; exposed to the house light, 
it had 0.27 foot candles; and exposed to sunlight, it 
had 18.23 foot candles. The stronger the source of 
light and the higher amount of bleach, the brighter 
the illumination of the bottle bulb.
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5958
Comparison of Different Fertilizers’  
Effects on Plant Growth
Ella Young and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St., Tarzana, CA 91356

This study investigated the question of which fertiliz-
er, granular or liquid, is superior to the other in plant 
growth. Groups of sunflowers were treated with 
different fertilizers, 1 group with liquid fertilizer, 1 
with granular fertilizer and 1 one with no fertilizer at 
all. From Days 1 through 6 no plants were fertilized. 

Growth, if any, was recorded. On Day 7, the granular 
group plants were fertilized with 0.616115 milliliters 
(⅛ teaspoon) of granular fertilizer, and the liquid 
group plants were fertilized with 0.05 milliliters (1 
drop) of liquid fertilizer. From then on, until the final 
day of each test (Day 14), each time the plants were 
watered, the liquid group received 0.05 milliliters 
(1 drop) of liquid fertilizer, as that is what someone 
would do if he/she was growing plants normally. The 
14-day experiment was tested a total of 3 times.  
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