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About the Editor

Steven B. Oppenheimer received the Ph.D. degree from Johns Hop-
kins University and is currently Professor of Biology and Director 
of the Center for Cancer and Developmental Biology at California 
State University, Northridge. He is author or co-author, mostly with 
his Cal State students, of about 200 publications, including 14 books 
and book editions; was awarded over $7 million in research and sci-
ence education grants serving as Principal Investigator; and served 
on National Institutes of Health and National Science Foundation 
grant review panels. He serves on the editorial board and is editor 
for the United States, Canada and South America of the internation-
al journal ACTA Histochemica, published by Elsevier. He is recipient 
of 26 distinguished teaching awards, distinguished research awards, 
outstanding professor awards and other honors from local, statewide 
and national organizations. In 1984, he was named statewide Trust-
ees Outstanding Professor of the California State University system 
(the system’s highest honor), and in 1992 he was elected Fellow of 
the American Association for the Advancement of Science (AAAS). 
The AAAS defines a Fellow as “a member whose efforts on behalf of 
the advancement of science or its applications are scientifically or 
socially distinguished.” He is a recipient of a U.S. Presidential Award 
for Excellence in Science, Mathematics and Engineering Mentoring.
Dr. Oppenheimer thanks the following organizations for 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.
Editor’s e-mail address: steven.oppenheimer@csun.edu.

Editor’s website:  
www.csun.edu/biology/faculty/oppenheimer.htm

Editor’s YouTube video:  
www.youtube.com/watch?v=JQCd5NIFVoQ

Dr. Steven Oppenheimer (seated front row, second from left) visits the Blue Room in 
the White House, where he received a 2009 U.S. Presidential Award for Excellence 
in Science, Mathematics and Engineering Mentoring. Arden Bement, Director of the 
National Science Foundation, is standing at the far left.

From the Editor: 
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 opportunity for you. If you are a U.S. citizen or perma-
nent resident and if you are possibly interested in a Ph.D. degree in 
biomedical science, you can apply for distinguished programs funded 
by the National Institutes of Health (Maria Elena Zavala, Director). 
These programs will open many doors and will pay you thousands of 
dollars to do research while a student at 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 informa-
tion, contact Steven Oppenheimer at steven.oppenheimer@csun.
edu. 

About the Primary Associate Editor 
Helen H. Chun received her Ph.D. and was a postdoctoral research-
er at the University of California, Los Angeles. She currently is an 
Associate Professor in the Biology Department at California State 
University, Dominguez Hills. She researches the cellular response 
to radiation exposure, particularly in the stimulation of DNA repair 
and cell death.

About the Sponsor
California State University, Northridge, is ranked by the National 
Science Foundations in the Top 5 of over 500 similar universities 
in numbers of its science and social science graduates who go on to 
achieve doctoral degrees.
Sponsor’s website: www.csun.edu. 

About the Contributing Sponsor
Owned and operated by Los Angeles World Airports, Van Nuys 
Airport (VNY) ranks as one of the world’s busiest general aviation 
airports, averaging more than 380,000 takeoffs and landings  
annually. A facility dedicated to noncommercial air travel, VNY 
meets corporate, private and government aviation needs – in the 
process providing vital aviation services, enhancing efficiency at the 
region’s commercial airports, promoting business and serving as a 
valued San Fernando Valley community and educational resource.
As part of its community involvement, VNY supports several educa-
tion programs, plus offers tours, presentations and other activities to 
help adults and youth alike learn about the exciting world of aviation 
in the San Fernando Valley and beyond.
Contributing sponsor’s website: www.lawa.aero/vny. 
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About the Journal and Abstracts

The New Journal of Student Research Abstracts is published yearly in the 
fall. Continued publication is always dependent on funding. 

The journal is intended to serve as (1) a vehicle to honor young in-
vestigators and their teachers by showcasing their work, motivating 
them to continue their involvement in research science; (2) a source-
book for both students and teachers who are looking for ideas for 
research projects, particularly in the areas of aviation and aerospace; 
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, appro-
priate methods and data analysis, results and conclusion statements, 
and – most important – sufficient numbers of appropriate control 
and experimental samples and repetitions of experiments. Some are 
idea abstracts, and some are abstracts of library or Internet research 
projects.

Abstracts are reviewed by the teachers and the journal editors. 
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 vs. 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, sophisti-
cated research programs that require extensive 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.

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

Submission of Abstracts 

Any science teacher may submit student abstracts following the 
format used with the abstracts in this volume. After the title, fol-
lowed 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 never guarantees 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 electronic Word docu-
ment to steven.oppenheimer@csun.edu. Abstracts not submitted 
electronically or not following the other guidelines provided herein 
may be discarded without notice.

The deadline for receipt of abstracts for each annual volume is June 
1, but an issue may be closed at an earlier date. Publication is sched-
uled 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.

Note: Thank you to teachers, administrators, students and parents for your 
input on last year’s journal survey. We value your feedback and continue to 
work to incorporate it into future editions!

Winners: The First Journal Publishing Award

What becomes of students who publish in The New Journal of Student 
Research Abstracts? 

California State University, Northridge, proudly presents the 2010 
Center for Cancer and Developmental Biology’s Journal Publish-
ing Award to Terri Miller of Holmes International Middle School 
and Greg Zem of Ernest Lawrence Gifted/Highly Gifted Magnet  
for tracking and reporting college admissions of previous journal stu-
dent-authors, and for their decades of pioneering work on student 
research.

The following lists student, year of journal publication and college 
admitted to or attending:
For Greg Zem:
Anna H., 2007, Berkeley
Oliva D., 2007, Berkeley
Mery H., 2006, Moorpark
Cathy L., 2006, USC
Charity L., 2007, LMU
Steven R., 2006, UCI
Nicholas L., 2006, U Pacific
Marisa R., 2007, Columbia
Wayne S., 2006, Cal Lutheran
Tessa O., 2006, 2008, Stanford

Brian K., 2003, Duke
Kevin H., 2007, Cornell
Brittany L., 2003, 2005,  
   Wellesley
Adam S., 2002, 2003, UCLA
Drew E., 2004, Berkeley
Raahil K., 2005, 2006, 2007,    
   Yale
Michael P., 2003, CSUN

For Terri Miller:
Jessica G., 2006, Wellesley
Jason L., 2005, Berkeley

Congratulations again to Greg Zem and Terri Miller for your out-
standing efforts! Teachers with student-authors are encouraged to 
provide this information to the editor at steven.oppenheimer@csun.
edu. 



Will Moving Weights Along the Fuselage Affect the 

Flight Distance of a Balsa Wood Glider?

Lukas Torres and T. Miller (teacher)

Holmes International Middle School

9351 Paso Robles Ave.

Northridge, CA 91325

In my experiment, I tried to answer the question: Will moving weights along 

the fuselage affect the flight distance of a balsa wood glider? My hypothesis 

was if I put the weights in the back, then the plane will fly farther. To test 

this I bought four balsa wood gliders from a local hobby store and I put 

the gliders together according to the directions. I used a binder clip for my 

weight. For my control, I used a glider with no weights. For my experiment, 

I had three different gliders with the weights in the front, in the middle 

and in the back. I tested each plane 10 times for flight distance by throwing 

it from a designated point and measuring where it landed. I averaged the 

distance of each plane to see which one flew the farthest. The results were 

that the control averaged 132 cm, the glider with the weights in the front 

averaged 292 cm, the glider with the weights in the middle averaged 181 cm, 

and the glider with the weights in the back averaged 81 cm. My hypothesis 

was incorrect. Of all the planes, the one with the weights in the front flew 

the farthest. This suggests that a balsa wood plane will fly farther with the 

weights in the front. 

Congratulations from  
Van Nuys Airport to the  
recipient of the best  
aviation or aerospace ab-
stract (as selected by the 
journal editor) for 2010. 
This student-author will 
receive special recognition 
from the airport. 
Great work!

2010

WINNER

Best Aviation/Aerospace 
Abstract for
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New Journal of  Student Research Abstracts 2010 7

Aviation in Action at Van Nuys Airport

From its origins in the 1920s as a private airport favored by daring 
young aviators and Hollywood’s famous faces, over 80-plus years 
Van Nuys Airport (VNY) has grown into one of the world’s busiest 
general aviation airports, averaging more than 380,000 takeoffs and 
landings annually. 

A facility dedicated to noncommercial air travel, VNY meets 
corporate, private and government aviation needs – in the process 
providing vital aviation services, enhancing efficiency at the region’s 
commercial airports, promoting business and serving as a valued San 
Fernando Valley community and educational resource.

Today Van Nuys Airport Is:
• Home to more than 700 propeller aircraft, jets and helicopters  
 on 730 acres of land.
• A vital economic engine, contributing more than $1.3 billion  
 annually to the local economy and supporting over 12,300 jobs. 
• A center for fire, police and medical emergency flights that  
 provide life-saving services to the community.
• The site of one of California’s top aircraft mechanic schools.
• A popular Hollywood filming location.

 

Get an Insider’s Look at the Airport Through:
• Our free 90-minute guided tours, which take you on a  
 captivating journey through aviation past and present. 

• See a variety of aircraft and the many activities of aviation  
  companies and airport operations, and learn about VNY’s  
  rich and colorful history.
• Check out VNY’s mascot Vinny – Los Angeles’ first  
  complete ly kid-proof, kid-friendly educational airplane –  
  in “Vinny’s Hangout.”  The Hangout lets you explore Vinny  
  in a safe,  friendly, hands-on learning environment, where  
  you can poke, prod and peer into the cockpit while learn- 
  ing about the many parts of this brightly painted orange   
  and purple airplane with a contagious smile. 

Tours are offered to groups of 15 or more – including school classes –  
and are available some weekdays and select Saturdays by reservation. 
For more information, visit www.lawa.aero/vny (click on “News 
& Facts” on the left-hand side and then on “Airport Tours”) or call 
818.442.6526.

To learn more about all of VNY’s community and educational pro-
grams designed to make the airport a valuable resource and encour-
age aviation-related career and training opportunities, visit www.
lawa.aero/vny or call 818.442.6526.

Experience Aviation in Action at Van Nuys Airport



History of Van Nuys Airport

California State University, Northridge & Van Nuys Airport

VNY’s History: A Pioneering Legacy, a Soaring Future 

Born on Dec. 17, 1928 – the 25th anniversary of the Wright Brothers’ 
first flight – VNY (then called Metropolitan Airport) opened amid 
80 acres of trees and farmland, with initial biplane hangar fees of $35 
per month and landing fees of 50 cents.
In its early years, VNY served as the base for many record-breaking 
flights, including:

• A men’s solo endurance record of 37 hours, by Herbert Fahy,  
 in 1929.
• A women’s endurance record of 42 hours, by Elinor Smith and  
 Bobbi Trout, in 1929.
• A women’s speed record of 196 mph, by Florence “Pancho”  
 Barnes, in 1930.

Hollywood stars discovered the airport too, with Gene Autry, Cecil 
B. DeMille and Howard Hughes among the celebrities who flew at 
Van Nuys.
Although the Great Depression put an end to the corporation that 
established the airport, Hollywood film production, which like the 
stars themselves had found a home at the airport, helped save it. 
Filmmakers used the site for scenes from famous movies such as 
Lost Horizon, Men With Wings and Storm Over the Andes. To this day, 
producers of movies, TV shows, videos and commercials turn to 
VNY to help meet their filming needs. Just a few of the modern-day 
movies with scenes shot at VNY include True Lies, Lethal Weapon, 
American Beauty and Pearl Harbor. 

World War II 
With the outbreak of World War II, in 1942 the U.S. government 
purchased Metropolitan Airport and converted it into a military 
base to help protect the West Coast. The military also purchased 
an additional 163 acres of land for the construction of the Van Nuys 
Army Airfield, using new runways to train hundreds of P-38 Light-
ning pilots.
The airport became a vital defense-manufacturing center during the 
war. In 1944, a joint venture between the U.S. Navy and Lockheed 
Corporation created an aircraft modification facility known as the 
Navy Lockheed Plant. 

In 1949, the City of Los Angeles purchased the airport from the 
U.S. War Assets Administration for the token fee of $1, with the 
agreement that the California Air National Guard base continue to 
operate at the site. The name of the airport, which by then covered 
400 acres, changed to San Fernando Valley Airport.

The Jet Age

In the 1950s, the Air National Guard entered the jet age by replacing 
its propeller fleet with F-86 jets, plus built newer, more permanent 
facilities at the airport. 
During the decade, the airport also saw a great deal of growth in 
general aviation, and experienced its final name change, to Van Nuys 
Airport, in 1957. Two years later, completion of the Sherman Way 
underpass enabled extension of the main runway from 6,000 to 
8,000 feet. 
In the 1960s, airport operations continued to increase, with aero-
space companies and their space-age projects beginning to locate at 
the airport. VNY acquired new land to meet aviation and aerospace 
needs, and completed the Van Nuys Golf Course on the clear zone 
at the south end of the airport in 1968. Also in 1968, VNY con-
structed the control tower it still uses today.
The following decades marked the launch of many new VNY com-
munity and educational outreach programs to benefit local residents, 
businesses and students. Several activities in the 1980s further 
showcased VNY’s commitment to working closely with the commu-
nity. These included the implementation of a Noise Abatement and 
Curfew Ordinance governing aircraft operations, and the formation 
of the VNY Citizens Advisory Council to assist and promote closer, 
more direct interaction with community representatives on a variety 
of airport-related issues. 

Expo Excitement 
The 146th Airlift Wing of the California Air National Guard relo-
cated from VNY to the Channel Islands in 1990. In 1994, the area 
formerly occupied by the Guard served as a critical operating site 
for the American Red Cross as it prepared thousands of meals to aid 
victims of the devastating Northridge earthquake. 
After the Guard relocated, the City of Los Angeles took over its pre-
vious function of hosting VNY’s annual Aviation Expo, continuing 
a long tradition of bringing world-class military and civilian aircraft 
displays and demonstrations to the San Fernando Valley. 

DID YOU KNOW?

Planes built in the 1960s at an aerospace 

firm located at VNY transported massive 

moon rockets to Cape Canaveral in Florida, 

establishing the airport as a key player in 

the race to space.

DID YOU KNOW?

During World War II, Hollywood discovered  

none other than Marilyn Monroe on an  

aircraft assembly line at VNY.

DID YOU KNOW?

The first of  hundreds of  movies, TV shows 

and commercials with scenes filmed at VNY 

was Hell’s Angels in 1930.

8
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History of Van Nuys Airport

In the years that followed, the airport gained national recognition 
for superlative air shows with many “firsts” for the City of  
Los Angeles – including the first public appearances by the B-2 
Stealth Bomber and the F-117A Stealth Fighter; the first-ever flyover 
by the F-22 Raptor, then the world’s most advanced fighter jet; and 
the first demonstrations by the advanced AV-8B Harrier jet and the 
elite U.S. Army Golden Knights Parachute Team. 

Leadership for Today and Tomorrow

A major step forward for VNY occurred in 2006, when Los Angeles’ 
mayor signed VNY’s Master Plan, designed to protect the environ-
ment, minimize adverse impacts on neighbors and guide land use 
at the airport as a Southern California general aviation center for a 
20-year period. 

The long-term planning document focuses on encouraging orderly 
development of on-airport land use, with a key element providing 
for a designated propeller aircraft park. Before the mayor signed it, 
the plan – with input from the VNY Citizens Advisory Council – 
was approved by the Board of Airport Commissioners, the Los An-
geles City Planning Commission and the Los Angeles City Council.

In 2009, VNY completed abatement and demolition at the former 
Air National Guard site to prepare for the new 30-acre site to house 
propeller aircraft. The project is designed to help preserve the small 
aircraft community that has been part of the San Fernando Valley 
since the airport’s founding, and is expected to result in many im-
provements to the area, including additional landscaping, attractive-
ly designed buildings, new sidewalks and enhanced street lighting. 

In other developments, the new millennium saw:
• A major step forward to further address noise concerns  
 related to VNY with the initiation of a $15 million residential  
 soundproofing program in 2000. 
• The completion of work performed through a $30 million  
 bond project by the Los Angeles Fire Department to better  
 serve and protect local communities by constructing new  
 state-of-the-art permanent air operations and helicopter  
 maintenance facilities at VNY.
• An improvement project completed in early 2005 at the  
 FlyAway Bus Terminal that added additional parking, more  
 convenient passenger drop-off, and an enlarged and  
 modernized terminal building.

In 2008, VNY marked its 80th anniversary with a series of Avia-
tion Week events, including an Aviation Career Day to introduce 
more high school students to the fascinating world of aviation, and 
a Community Day that gave visitors an insider’s glimpse of VNY’s 
history and contributions to the region. Celebrating its legacy of 
community service, VNY also hosted award presentations honoring 
air ambulance operators and flight crews who provide time-critical 
medical transportation to save lives.

Today, VNY – one of the world’s busiest general aviation airports 
– sits on 730 acres, with over 700 aircraft and 100-plus businesses 
based at the airport. Some of the business services provided include 
aircraft maintenance, fueling, aircraft parking/tiedown, charter 
service, flight and ground school instruction, aircraft manufacturing 
and avionics installation. VNY also provides facilities for fire, police, 
air ambulance, search and rescue, and news media aircraft that serve 
the region. 

As the years pass, VNY – through its ongoing leadership in general 
aviation, business and community service – will continue to play a 
crucial role in the Southern California economy, the regional ap-
proach to meeting passenger demand, and the entire nation’s air 
transportation system. And the airport that for more than 80 years 
has contributed to the rich history and economic vitality of the San 
Fernando Valley will continue its pioneering legacy toward a soaring 
future. To learn more, visit www.lawa.aero/vny.

 

DID YOU KNOW?

VNY’s new propeller aircraft park is  

designed to provide a permanent home for 

more than 200 propeller aircraft, including 

military aircraft built before 1950.

DID YOU KNOW?

Celebrating the centennial of  flight, VNY’s 

2003 Aviation Expo was one of  just 10 

venues in the nation selected to display a 

full-scale replica of  the Wright Flyer, the first 

aircraft to achieve sustained, powered flight. 
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Aviation pioneers Elinor Smith, age 17 (left), and Bobbi Trout, age 23, prepare at VNY 
in November 1929 prior to setting a new women’s endurance record of 42 hours in their 
biplane Sunbeam. 

Bob Hope embarks from VNY on one of his last USO troop tours in 1987.

Fighter aircraft park in front of the Lockheed facility at VNY in the 1940s. 

One of the world ’s busiest general aviation airports, VNY today serves as a leader in aviation, business and community service in the San Fernando Valley and beyond. 

The F-117A Stealth Fighter flies overhead at VNY’s Aviation Expo 2003, which 
celebrated the centennial of flight and honored 75 years of aviation in Los Angeles.

PHOTO ALBUM

History of Van Nuys Airport
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Abstracts

Let Your Imagination Soar:  

Careers in Aviation 

Would you like to work in aviation? Not even the sky’s the limit! 
Check out what some of these people who work for or at Van Nuys 
Airport (VNY) have to say, and find out more about how to make 
your aviation dreams come true.

Her job: She’s a shift supervisor responsible for airfield operations 
and safety at the airport. She enforces airport rules and regulations 
and directs the initial response to aircraft incidents and accidents.  

In her own words: “The best part about working in aviation is 
being surrounded by planes. At Van Nuys Airport we have a wide 
variety of aircraft – from jets, to helicopters, to propeller aircraft.  
I especially enjoy the older military planes! I hold a Commercial 
Pilot License and a Certified Flight Instructor License. Talk to as 
many people as you can in the aviation field you are interested in. 
Never let anyone discourage your passion about aviation, and seek 
out the highest level of training and education possible.”

His job: He supervises the officers’ daily activities (including those 
of the FlyAway security officers), responds to officer requests for a 
supervisor on various radio calls, reviews and approves reports writ-
ten by officers, gives roll call briefings and coordinates training for 
the officers. In addition, he meets with officers in the field and Air 

Operations Area to discuss airport field activity, and disseminates 
Transportation Security Administration and Joint Terrorism Task 
Force information to officers.

In his own words: “What I like best about working in aviation 
is that there’s such a wide range of job opportunities in this field, 
from law enforcement to airport executive. Other job opportunities 
are aircraft mechanic, pilot, flight attendant, flight instructor and 
aviation manager, just to mention a few. You meet and greet people 
from around the globe, you work with different law enforcement 
and government agencies and you can work at different airports 
and job assignments. I would advise students who are interested in 
being successful in aviation to finish high school and continue onto 
college, work hard and always put 100% into everything you do to 
do your very best.” 

His job: He is responsible for the day-to-day management (opera-
tional and business) at both airports. In addition to maintaining 
good relations with stakeholders, which include on-airport business 
partners and the greater surrounding communities, he also has to 
strive to balance the sensitivities unique to each airport.

In his own words: “The main thing that keeps me going and  
interested in aviation is that each day brings the potential for new 
challenges. If you truly want variety in what you do and are not 
afraid of the unknown, this is it. Work hard in school, resist the 
temptation to find an easy way out, and be comfortable with an  
eye toward mastering communication and collaboration.”  

Cathy Berger

Airport Superintendent of Operations 

Van Nuys Airport

Sergeant Leslie Daniels

Los Angeles Airport Police Sergeant 

Van Nuys Airport

Jess Romo

Airport Manager

LA/Ontario International and  

Van Nuys Airports 

Careers in Aviation
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Careers in Aviation

His job: The Los Angeles Fire Department’s (LAFD) Air Opera-
tions Section responds to a wide range of emergencies in the City 
of Los Angeles. The team fights brush fires, rescues people off of 
mountain ledges, goes to high-rise fires, transports injured victims 
to hospitals all over the city, and looks for victims in difficult terrain, 
even at night. It also responds to incidents like train crashes and 
swift water rescues. As a matter of fact, Joe St. Georges rescued 
Spikey the German Shepherd from the flooded LA. River in January 
2010! The Air Operations Section also sent helicopters with para-
medics to the Chatsworth train crash in September 2008. Using  
helicopters, the Air Operations Section can go places no one else 
can. That allows the team to put out brush fires and fly injured  
victims to the hospital long before paramedics and firefighters on 
the ground could even get to the victims. 

In his own words: “I originally became involved in emergency  
medicine when I was a student at UCLA teaching CPR on the 
campus. Eventually I became an emergency medical technician with 
the UCLA Police and that led me to become a firefighter-paramedic 
with the LAFD. One of the most rewarding things about the LAFD 
is we make a real difference in people’s lives when they need help the 
most. Here at Air Operations, that is even more apparent. While 
you can do very well as a firefighter with a high school diploma, 
every good firefighter and paramedic strives to learn something 
new every day. Many of us have gone to college in order to continue 
learning our job. Regardless, we never know what little thing we 
picked up somewhere will make a difference in a critical situation. 
While this sounds corny, I have found it to be very true. The most 
important factor in the profession you choose is to really care about 
what you do and have a strong desire to do the very best job you can.  
Always remember, you can never learn too much about what you 
love doing.”        

Her job: As a certified flight instructor, she teaches primary, instru-
ment, commercial and future certified flight instructors. She also 
works as a contract pilot for TWC as second-in-command on a 
Premier jet. 

In her own words: “The best thing about aviation is the broad 
spectrum of possibilities. Aviation not only means pilots, but it also 
includes mechanics, controllers, ramp and airport personnel, flight 
coordinators and so many other people who are required to make 
a flight possible. I feel it is very rewarding to see my students pilot 
their aircraft for the first time solo or a get a grateful ‘thank you’ 
from passengers who appreciate a job well done. The best advice  
I can give to future students is to fly at a great flight school. Van 
Nuys Flight Center is the second school I’ve worked for and my  
appreciation for the quality of instruction and excellent mainte-
nance at the company is second to none. I also believe that you need 
to find a flight instructor who you respect and can work with.  
Remember that if you are learning to fly, you are the customer, and 
are free to fly with many people and get as many experiences as  
possible to become a better pilot. It doesn’t matter if you are learn-
ing to fly for fun, to further your business or to do it for a living, try 
to get as much experience as possible and be the best pilot you can.”

Joe St. Georges

Firefighter-Paramedic 

Los Angeles Fire Department’s  

Air Operations Section
Martina Wegscheider

Certified Flight Instructor

Van Nuys Flight Center
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Aircraft Mechanic Program:  

Career Opportunities! 

Did you know there’s a shortage of aircraft mechanics – those who 
perform the maintenance work on aircraft to keep them flying 
safely? 

Job specialties in this field include engine overhaul, avionics (com-
munication, navigation, automatic flight control, and flight manage-
ment systems), structural repair, and airframe systems overhaul and 
repair. Some who train to become mechanics go onto jobs in aircraft 
manufacturing and air traffic control, or even take their strong foun-
dation to become pilots.

If this sounds exciting to you, consider the North Valley Occupa-
tional Center-Aviation Center, Aircraft Mechanic Program based 
at Van Nuys Airport. This Federal Aviation Administration (FAA)-
approved program provides the latest technical training to prepare 
students for the FAA Airframe and Powerplant (A and P) Mechanic 
Certificate examination process that authorizes them to perform 
maintenance work on fixed-wing aircraft and helicopters. 

Consisting of 45 individual subjects presented in three separate 
classes (offered in a continuous cycle), the program coursework 
includes both classroom lecture and shop-oriented projects that 
combine the theory of airframe and engine structures and systems 
with the hands-on experience of working on operational aircraft  
and equipment.  

For additional information, contact the Aircraft Mechanic Program 
at 818.785.7511.

More Aviation Career Options

There are many other interesting jobs in aviation. Many of these 
require (in addition to a high school diploma) a bachelor’s degree in 
a specialized field, with a master’s or doctorate preferred for others. 
Entry into many technical occupations involves two years of techni-
cal training after high school. Having computer skills helps for most 
job options. Education paths to career opportunities include: 

With a Four-Year College Degree With a High School Diploma

Aeronautical Engineer Airframe and Powerplant Mechanic; FBO 
or Airline Service Worker

Airline Station Manager; Airline Planning 
Manager

**Commercial Airline Pilot; Airline Res-
ervation Agent; Airline Baggage Handler; 
Airline or Charter Flight Attendant

Federal Aviation Administration (FAA) 
Executive; FAA/Local Government Avia-
tion Planner

Certified Flight Instructor; Air Traffic 
Controller

Airport Manager

Charter Service Executive **Charter Service Pilot

*U.S. Navy/U.S. Marine Corps/U.S. Air 
Force Aircraft Pilot; Astronaut

Army Helicopter Pilot; News Pilot

 FBO: Fixed Base Operator: Base support of private and commercial general aviation
* Career path entry point for many non-military pilot positions
** Careers followed by many former military pilots

Chart prepared by Captain Robert L. Rodine, U.S. Naval Academy Information Officer

To find out even more about aviation careers, here are some  
websites to check out: 

•	 http://wings.avkids.com/Careers/			
•	 www.atec-amt.org/		
•	 www.avscholars.com
•	 www.faa.gov/education_research/education
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Careers in Aviation

Careers at Van Nuys Airport 

Whatever aviation career you choose, you might end up with a job 
that relates to Van Nuys Airport (VNY) – which currently supports 
more than 12,300 jobs!

VNY offers a wide variety of challenging professional and trade 
occupations, ranging from accounting, to airport police and security, 
to gardening/landscaping, to public and community relations, and 
much more. 

To learn more about how to pursue a career with VNY, part of the 
City of Los Angeles, and for detailed position descriptions, call the 
Personnel Department’s 24-hour job line at 213.473.9310 or visit 
www.lacity.org/per. 

Student Internships  
 
Los Angeles World Airports, which owns and operates VNY, also 
may have available student internships to help build your résumé.

For information on any student internship opportunities, contact 
Allyson Lavalais, Internship Coordinator, with the Business and Job 
Resources Center at 424.646.7300.  

Additional Resources

To learn more about VNY, visit www.lawa.aero/vny – and for fun 
kids’ stuff, check out Vinny’s Hangout by clicking on the “Kid Page” 
link under the “Information” tab. 

For information about all of the airports owned by Los Angeles 
World Airports (LAWA), log onto www.lawa.aero. You can find 
more cool kids’ aviation activities by going to the LAWA “Kid Web-
site” page at www.lawa.aero/kidswebsite/mainpage.html. 

California State University, Northridge & Van Nuys Airport
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Aviation Projects

From the Editor: 

Awesome Aviation Project Ideas
Here are some aviation projects you can consider for your  
next assignment:

• What designs of paper airplanes make them fly best?

• What thickness or weight of paper makes paper  
 airplanes fly best?

• Using purchased model airplanes (rubber band or electric 
 or glider), what can be done to the design to make them  
 fly best? For example, add weight to different areas of  
 the airplane.

• Design ways to analyze what makes for a better flight.  
 For example, develop quantitative criteria that can be  
 used to evaluate flight.

• Using purchased toy helicopters, what can be done to  
 them to improve their ability to fly?

Remember that good research includes many repeats of experi-
ments, and, if applicable, many experimental and control samples.

Also, it’s best to conduct experiments with a hypothesis – meaning 
your assumption, or tentative explanation, for what you expect to 
occur once you conduct your experiment. For example, you might 
say, “My hypothesis is that paper airplanes made with heavier paper 
will fly best.” Then you test the hypothesis with your experiment 
and discuss the results and possible conclusions. 

Check out more project ideas, cool aviation resources and fun facts 
on the following websites:

• Aeronautics Learning Laboratory for Science, Technology  
 and Research: www.allstar.fiu.edu	

• Aviation & Aeronautics & Aerodynamics: Science Fair  
 Projects and Experiments: www.juliantrubin.com/fair 
 projects/engineering/aviation.html 

• Aviation for Kids Program: www.avkids.com

• NASA Quest: http://quest.nasa.gov/  

• San Fernando Valley 99s Aviation Explorers 747 Program:  
 www.sfv99s.org/explorers.html 

• Women in Aviation Resource Center: Education: Just  
 for Kids: www.women-in-aviation.com/Education/ 
	 Just_For_Kids/	 

• Young Eagles Program of the Experimental Aircraft  
 Association: www.youngeagles.org 

For more information about Van Nuys Airport, visit  
www.lawa.aero/vny. 

Vinny’s Hangout: 
Can You Solve This Crossword Puzzle?

Clues:

1. The person who steers the plane.

2. The place you go to when you want to catch a ride on  
 an airplane.

3. They can block the sun way up in the sky and cause it to rain,  
 but airplanes can fly right through them.

4. You will find this at the back of the airplane, plus your dog  
 or cat has one too.

5. You can drive right under the runway by going through  
 one of these.

6. Airplanes use these at night so people on the ground and  
 in the air can see them.

7. Birds use these to fly and so do airplanes.

8. The airport has its own firefighters and they ride on a  
 big _______.

9. An airplane rolls along on its ________ when landing or  
 taking off. 

For solution, see page 73.

To learn more about VNY, visit www.lawa.aero/vny – and for fun 
kids’ stuff, check out Vinny’s Hangout by clicking on the “Kid Page” 
link under the “Information” tab.
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What Is a Scientist? 

Artwork by

Julia Chen
Ernest Lawrence Gifted/Highly Gifted Magnet 

Greg Zem, Teacher

STUDENT ARTWORK
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4588

The Effect of Marine Protected Areas on Ocean 
Whitefish, Caulolatilus princeps, Abundance in  
the CINMS
Liana Karapetyan, Narek Asryam and D. Evans-Bye (teacher)
Clark Magnet High School
4747 New York Ave.
La Crescenta, CA 91214

The purpose of this study was to investigate the effect protected areas have 
on the abundance of ocean whitefish, Caulolatilus princeps. We predicted that 
protected areas will help increase the abundance of ocean whitefish in the 
Channel Islands National Marine Sanctuary (CINMS).      

Our study area consisted of San Miguel, Santa Rosa, Santa Cruz, Anacapa 
and Santa Barbara Islands in the CINMS. We created a line graph in Excel 
on the distribution of ocean whitefish comparing abundance in protected 
areas and non-protected areas before and after Marine Protected Areas 
(MPAs) were established. There were two surveys, one before 2003 and one 
after. These surveys contained the number of fish based on seasons and the 
location. Distribution by temperature groups was compared and warmer 
waters selected to map in order to see the effect of MPAs on the abundance 
of ocean whitefish. This map contained topography, MPA boundaries, kelp, 
CINMS boundary, and bathymetry layers. The ocean whitefish abundance 
was collected by scuba surveys and compiled by the Reef Environmental 
Education Foundation (REEF). Abundance categories consisted of Single (1), 
Few (2), Many (3) and Abundant (4). The survey abundance was averaged by 
Before/After, Control/Impact groups and classified in ArcGIS 9.3.

The abundance of ocean whitefish, C. princeps, has remained constant 
throughout every season, with or without the introduction of Marine Pro-
tected Areas in the CINMS. During the seasons before 2003, the abundance 
of ocean whitefish in the spring averaged 1.5, with 2.111 in the summer and 
2.296 during the fall in the areas that would become MPAs. After 2003, 
inside the MPAs, there were average abundance categories of 1.4 ocean 
whitefish in the spring, 2 in the summer and 2.4167 during the fall. Before 
2003, there was an average abundance of 1 in the spring, 1.65 in the sum-
mer and 2.056 in the non-protected areas. After 2003, there was a recorded 
abundance of 1.5556 for ocean whitefish in the winter, 2 in the spring, 1.625 in 
the summer and 2 in the fall. 

Our hypothesis was rejected. REEF data shows ocean whitefish, C. princeps, 
are not affected by the establishment of Marine Protected Areas within the 
CINMS. These fish have a vast range. They move freely from MPAs to regu-
lar areas within the CINMS and throughout the Baja California region, thus 
making it impossible for the full benefits of MPAs to be fully imparted to the 
ocean whitefish. Therefore, based upon our research, we have concluded that 
the MPAs are more beneficial to other fish than to the ocean whitefish.

4589

A Not So Gassy Tank
Kira Brekke and S. Cooperman (teacher)  
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd. 
North Hollywood, CA 91607

For my abstract, I experimented with improving the miles per gallon (MPG) 
on my car by changing the amount of weight carried daily in the car, chang-
ing my driving mannerisms, and changing my air conditioner usage. These 
three variations increased my MPG significantly. I started by driving without 
the air conditioner or the windows down. Then, I did not drive with any 
other people in the car, and finally I consistently drove between 32-35 miles 
per hour on surface streets and with cruise control on the freeway. 

I drive a 2006 325i BMW. Typically, my car gets 30 MPG on the freeway and 
20 MPG on city streets, averaging 21.1 MPG. I drive a significant amount. In 
one week, I tackled about 350-400 miles, which means I have to fill up about 
once every five days. My car takes premium gas 91, and it usually costs me 
a little over $40 to fill my tank. For 20 miles (on my way to school), I drove 
with a passenger, with the air conditioning on and the windows down, and I 
did not use cruise control. Driving this way, I was getting 21.1 MPG. On my 
way back from school, another 20 miles, I drove without the air condition-

ing, with no carpool, and by using cruise control on the freeway, and I gained 
about 2.4 miles to my gallon.

By doing this experiment, I discovered that driving with the windows down 
wastes a significant amount of gas because it takes more energy when the 
force of wind is moving against the car. Even though driving with a carpool 
prevents more vehicles from being on the road, it actually has a negative 
response on the vehicle because more gas is used because it takes more 
energy and gas to carry a heavier load. Finally, driving slower means you do 
not have to break as hard when turning right or left, or just coming to a red 
light. After discovering these three changes, I drove this way for about a 
week, which enabled me to fill up my tank at the end of day 6 instead of in 
the middle of day 5.  

 

4590

Nobody Walks in L.A., Apparently
Sam Brodey and S. Cooperman (teacher)
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

In my experiments, I wanted to examine the relationship between the nature 
of driving in Los Angeles and fuel economy, as well as how accurately those 
estimates issued by the Environmental Protection Agency (EPA) reflect 
driving in this city. In order to explore this idea, I performed three tests in 
different driving conditions with two different vehicles, specifically looking 
for how the miles per gallon figure fluctuated. The two cars used were a 
2009 Ford Edge crossover SUV (V6 engine) and a 2006 Nissan Altima sedan 
(4-cylinder). The EPA fuel economy estimates for these cars are 17 city/24 
highway and 21 city/27 highway, respectively. Three different types of controls 
were used: a 15-mile drive on the freeway in rush hour traffic, a 6-mile drive 
on the street and a 10-mile drive on the freeway with no traffic. I used regular 
89-octane fuel for Trials I and II and medium-test 91-octane fuel for Trial III. 
The data collected is as follows: 
      

Ford SUV  Speed                                    Type of Drive   MPG (miles per 
gallon)

Trial I 16 mph (averaged) Lots of accelera-
tion, braking

15.5 MPG

Trial II 35 mph (averaged) Mostly smooth, with 
stops for stoplights

18.0 MPG

Trial III 70 mph (averaged) Fast, smooth, no 
stops

23.0 MPG

  

Nissan 
Sedan

Speed                                    Type of Drive   MPG (miles per 
gallon)

Trial I 19 mph (averaged) Mostly heavy  
traffic, but less 
harsh on stop-and-
go than Trial I

19.5 MPG

Trial II 27 mph (averaged) Congested city 
traffic

20.0 MPG

Trial III 65 mph (averaged) Fast, smooth, no 
stops

29.0 MPG

The data show that, naturally, rush hour traffic is not conducive to efficient 
driving. The figures reported for this type of driving are dramatically lower 
than the highway (even city) economy estimates – 35.4% lower for the Ford 
and 27.8% lower for the Nissan. City driving produced mixed results – but 
they hovered closely around the EPA estimates (5.8% and 4.8% for Ford and 
Nissan). For Trial III (ideal freeway driving conditions), economy was nearly 
accurate, with only a 4.2% and 7.4% difference for each, respectively. Based 
on the data, several conclusions can be made. For one, I am unwilling to chal-
lenge the EPA, but in Los Angeles, city driving estimates will be skewed. We 
have the worst traffic in the country, with some of the busiest interchanges in 
the world. Although city and ideal freeway conditions reflect the govern-
ment’s estimates, car drivers (and potential car buyers) should keep in mind 
that no estimate is truly accurate for all places – especially in Los Angeles.

 



New Journal of  Student Research Abstracts 2010 21

Abstracts

4591

Experiments on Improving Gas Mileage
Alex Brownstein and S. Cooperman (teacher)
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

For my abstract, I studied different ways to improve a car’s gas mileage, and 
discovered many things that can decrease a car’s gas mileage in the process. 
There are a few basic gas mileage tips that I’ve discovered that improved my 
gas mileage. Number one is driving more efficiently, meaning no speeding 
or rapid breaking and acceleration while driving. This can save gas and it is 
also a safe way to drive. Also, driving with little or no extra weight in the car, 
whether you have other passengers or just stuff, can also improve your gas 
mileage because your car has less weight to actually move. Lastly, I learned 
that driving with the windows open as opposed to using the air conditioning 
can save a lot of gas. 

To do this project I used my 2000 E-Class Mercedes Benz, which uses 18-24 
miles per gallon. My car takes octane 91 gasoline, and when I drive it is usu-
ally just me in the car. I drove with my air conditioning on for 10 miles and 
then without it for 10 miles. I gained about 2 miles per gallon when I drove 
without my air conditioning compared to when I had it on high. I also drove 
10 miles by myself and then I had two passengers join me who estimated to 
weigh about 300 extra pounds. My car lost 1 mile per gallon with the extra 
weight. 

By testing some of my own habits that I do while driving I came to the 
conclusion that having extra weight in the car, and using my electricity and 
power for the air, both decrease my gas mileage. If I were to drive with 
fewer people, or not leave clothing and books in the back, I could increase 
my miles per gallon and overall save money on gas. Also, by driving with my 
window open I save money and energy that can potentially use up my gas and 
decrease my gas mileage.

 
4592

Gas Mileage: Air Conditioning vs. Windows
Lauren Chee and S. Cooperman (teacher) 
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

For years, people have been debating that rolling down the windows instead 
of turning on the air conditioner saves gas. I jumped on the bandwagon and 
advocated that indeed rolling down the windows saves gas. I decided to test 
this hypothesis for myself. I drove a 4-cylinder 2006 Nissan Altima that takes 
34 gallons of gas and tested this. When driving with my windows up and AC 
off, the gas mileage came out to be 20.923 mi/gal. I then drove with my win-
dows down and AC on and got a mileage of 16.379 mi/gal. Here, we can see a 
significant difference between the two mileages. Furthermore, when driving 
with the windows down and AC off, the mileages came out to be from 
17.982-18.917. When driving with the windows up and AC on, the mileages 
came out to be from 19.123-19.645. Thus, though only marginally different, 
from this data we can see that rolling down the windows takes more gas mile-
age than turning on the AC. Though the AC takes energy from the engine, 
wasting some gas, open windows increase the drag of the car, canceling out 
the gas gained from the AC being off. I drove during rush hour mostly on 
local streets. Because traffic is not always the same every day, my data can be 
skewed. Also, the route for each test was not exactly the same. Nonetheless, 
the data is fairly accurate. Thus, as the gas mileage is only slightly different 
between open windows and AC, one should use whatever is more comfort-
able. Opening windows and turning on the AC, however, is a huge waste of 
gas mileage and should be avoided at all costs.

 

4593

Gas Mileage Project
Charlee Corra and S. Cooperman (teacher)        
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

The purpose of my project is to compare my car’s gas mileage and other 
various pieces of data with my father’s car. I drive an Acura MDX 2004 that 
takes regular gasoline, while my father drives a Jetta that takes diesel fuel. 
I started in November recording numbers after each fill-up and continued 
until the beginning of May, and my dad sent me the data he had recorded 
over a four-month period. In the end, the percentage difference between 
the gas mileage on my car and his car was 73.5%, because diesel fuel gets a 
significantly higher amount of miles per gallon. I also found that my dad 
saved a lot of money using diesel, because the percentage difference between 
our average costs of gas at fill-up was 86.5%. In conclusion, the diesel fuel is 
much more efficient than regular gasoline because it lasts longer and ends up 
saving you money. 

For my data, after each trip to the gas station, I recorded the odometer 
reading and the miles driven since the last fill-up, the gallons used to fill up 
the tank, and the total cost of the gasoline. Afterward, I calculated the gas 
mileage by dividing the miles driven by the gallons used to fill up the tank, 
and my dad gave me the same information for his car. I found the totals, 
averages, standard deviations, and standard deviations of the means for each 
category and each car. I then proceeded to calculate the percentage differ-
ence in the averages for each car under every category. My gas mileage ranged 
from 11.24 mi/gal to 14.24 mi/gal, while my dad’s gas mileage ranged from 
46.08 mi/gal to 48.24 mi/gal. I spent an average of $32.47 at each fill-up, while 
he only spent an average of $4.39. 

If I had more time to take data, I would make sure that each car had record-
ed the gas mileage numbers for the same length of time, so that I could also 
calculate the percentage difference of all the totals as well as the averages.

 
4594

Friction and Driving Surfaces
Charlotte Etesse and S. Cooperman (teacher)  
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

I created this project to test which type of surface is best for cars to drive 
on. I used a block of wood with a rubber bottom to simulate a car with tires. 
I believe that the sandpaper will have the largest coefficient of friction and 
the tiled surface will have the smallest. The best surface for cars is one that 
has friction, but not too much. Therefore, I think cement will be the best 
surface. Throughout the experiment, I pulled the “car,” which had a never-
changing mass, using a force scale at a constant velocity over 1 meter of each 
of the five surfaces; I performed five timed trials for each surface.  

For my simulation, I used five different surfaces: wood, glass, sandpaper, 
cement and tile. I recorded each of the forces needed to pull the “car.” I kept 
the acceleration, velocity, distance and weight of the “car” constant to serve 
as controls. After taking averages for each surface, I noticed the time, veloc-
ity and acceleration were constant for each surface. The forces, however, 
ranged from 1.2 N (tile) to 3.92 N (sandpaper). 

My hypothesis was correct: The sandpaper had the most friction and the 
tile had the least. The best surface for cars is cement because its friction 
is a good amount that allows cars to drive safely on it. High coefficients of 
friction are good because cars are less likely to slide off the road. The small 
amount of friction between the rubber of the “car” and the tiled or glass 
surfaces would cause the car to slide off the road. The coefficient of friction 
tells us how hard or easy it would be to drive on different surfaces. If I were 
to perform the experiment again, I would try using an inclined plane to test 
friction. (continued on next page)
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Averages:

Surface Time(s) Velocity 
(m/s)

Acceleration 
(m/s2)

Force (N) Coefficient 
of Friction

Wood 5.49 0.182 0.0331 1.89 0.505

Glass 5.32 0.189 0.0356 1.8 0.481

Sandpaper 5.37 0.186 0.0347 3.92 1.046

Cement 5.41 0.185 0.0342 2.7 0.721

Tile 5.42 0.185 0.0341 1.2 0.320

 4595

The Tortoise or the Hare?
Jordan Haddad and S. Cooperman (teacher) 
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

The goal of this abstract was to compare the gas mileage a car gets from fast 
starts and quick acceleration to slow, long starts. I hypothesized that my car 
would get better gas mileage from the slow starts because I thought that my 
car would burn more fuel trying to accelerate more quickly. I drove the same 
car every day, going along virtually the same route with the same traffic and 
using the same gasoline. I even had the air conditioning on about the same 
amount of time. To begin with I took two baseline fill-ups, driving along as I 
normally do. The first time I found my MPG to be 17.5 and the second time 
I found it to be 17.4, so that seemed to be a good baseline. I then decided to 
test my car’s gas mileage with slow starts. I would try and get off the line as 
slowly as possible and never accelerate too fast. This resulted in my car get-
ting 18.9 MPG, supporting my hypothesis and giving an 8.3% increase in my 
gas mileage. Then I tested the gas mileage using jackrabbit starts. I would try 
to get off the line very quickly (within the limits of the law) and accelerate 
quickly whenever I could. My results confirmed my hypothesis again, with 
my car only getting 16.5 MPG, resulting in a 5.4% decrease in my gas mileage. 
In conclusion, my results supported my hypothesis that slow starts are bet-
ter for your gas mileage than quick starts. If I had more time, I would have 
tested the effect of the air conditioning, city driving vs. highway driving, and 
drives in traffic vs. open drives on my car’s gas mileage.  
 

4596

Hybrid Energy, the New Way to Drive
Phoebe Heit and S. Cooperman (teacher)        
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

In this growing world, people have found the answer to almost every inquiry 
that has been questioned. The most thought up question is how do we, as 
humans, help the planet and decelerate the effects of global warming. In or-
der to help the environment, people could start by turning off a light switch, 
unplugging electronics when they are leaving the room, or buying a hybrid 
automobile. In this experiment, I tested gas mileage and manipulating the 
effects in a Toyota Prius. I believe that the more coasting I do on the freeway 
and gently pressing on the brake as I sneak up to a stop sign will increase the 
mileage on my car, and the more time I am stuck in traffic on the 101, my 
mileage will decrease. 

In this experiment, I used my Toyota Prius, cruise control and the many gas 
stations around the Los Angeles area to fill up my tank at the expected times. 
I tested the effects of air conditioning vs. open windows, coasting vs. fre-
quent stops, and attempts to avoid traffic during rush hour. First I tested the 
technique of coasting on the freeway with a long trip to Santa Barbara. My 
mileage increased from 32.7 mi/gal to 43.2 mi/gal in a five-day period. In the 
final week of my experiment, I combined all three techniques. I avoided traf-
fic on freeways, stopped earlier before reaching the stop sign, and coasted on 
freeways when possible using cruise control. These techniques increased my

 
 
 

mileage up to 46.7 mi/gal, which proves that everyone should be conscious  
of their mileage and use little techniques, because in the end, it’ll pay off in 
your wallet and for the environment. 

4597

Does It Pay to Be Mean or Green?
Nicholas Huang and S. Cooperman (teacher)    
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

This project investigated the effects of weight, opened windows, air condi-
tioning and “sport” mode on gas mileage. Prior to this investigation, gas mile-
age was hypothesized to improve when driving with reduced weight, closed 
windows, no air conditioning and regular drive setting. Periodic gas mileage 
data were recorded within a timeframe of approximately one month. The 
aforementioned variables were tested individually while driving regular routes 
every day. Finally, a determination was conducted to maximize gas mileage, 
and all data were compared to draw conclusions.

The test vehicle was a 2005 Subaru Legacy GT. It is powered by a 2.5-liter, 
4-cylinder, turbo-charged engine, and features 4-wheel drive. All parts were 
kept stock and in excellent working order. The first gas mileage determina-
tion was made by driving the car loaded with heavy items, such as passengers, 
a shot put and other sports equipment. The second determination involved 
driving with the windows opened and A/C off. The third studied the effects 
of switching the car in “sport” mode. The fourth data point was made driving 
with the windows closed and A/C on. Lastly, gas mileage was determined 
by driving with no added weight, windows closed, A/C off and regular drive 
mode.

Date of 
fill-up

Odom-
eter 
reading

Miles 
driven 
since 
last fill-
up (mi)

Gallons 
used to 
fill up 
(gallon)

Total 
cost of 
gasoline

Gas 
mileage 
of this 
fill-up 
(mi/gal)

Any 
special 
changes 
in driving 
condi-
tions?

5/3/2009 58452 134 12.628 $34.08 10.611 Shot put/
other 
sports 
equip-
ment and 
brother

5/12/2009 58596 145.3 10.447 $29.03 13.908 Windows 
down and 
A/C off

5/19/2009 58737 140.3 8.601 $24.07 16.312 Drove 
in”sport” 
mode

5/21/2009 58803 66.5 4.054 $11.75 16.404 A/C on and 
windows 
up

5/23/2009 58870 67 3.881 $11.10 17.264 A/C off  
and win-
dows up 

5/24/2009 58901 40.2 3.179 $9.76 12.645 Shot put/
other 
sports 
equip-
ment and 
brother

5/25/2009 58948 40.8 3.138 $9.10 13.002 Windows 
down and 
A/C off

5/25/2009 59010 62 3.815 $11.06 16.252 Drove in 
“sport” 
mode

5/26/2009 59077 67 4.020 $11.65 16.667 A/C on and 
windows 
up

5/26/2009 59146 69 3.750 $10.87 18.400 A/C off  
and win-
dows up 

(continued on next page)



New Journal of  Student Research Abstracts 2010 23

Abstracts

Results were consistent with expectations that additional weight, open 
windows, A/C use and sport mode decrease gas mileage significantly. In 
conclusion, engines work harder if they must power a car of greater weight. 
Also, open windows introduce added air resistance that acts against the 
forward motion of a car and causes it to be less streamlined. Furthermore, 
the air conditioning system is suspected to decrease the engine’s efficiency 
since it is directly connected to the crank system through belts and pulleys, 
thereby increasing gasoline consumption. In addition, the “sport” mode 
switch lets the car perform harder by allowing the gears to switch at higher 
RPMs. Increased revving wastes more gas and decreases gas mileage. Finally, 
a determination was made to counteract negative effects and maximize gas 
mileage. Indeed, gas mileage was improved by as much as 42.33%, confirming 
all hypotheses.
 

4598

The Wonders of Stretching 
Ariel Krakowsky and S. Cooperman (teacher)    
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

I tested whether or not stretching would affect the distance of travel of a 
soccer ball. I reasoned that stretching would impact the distance of the ball, 
as the kicker’s muscles would be more limber and, therefore, prepared to hit 
the ball with force. I additionally speculated that the distance of travel would 
decrease substantially if the kickers were to remove their shoes. To test my 
hypotheses, I took three teammates to the park to be models. They kicked 
four balls without stretching, and I measured the distance of each kick. The 
average distances for each of my three subjects and me ranged from 70.3 
yards to 78.6 yards. Each kicker then stretched for about five minutes. After 
stretching, we repeated the kicking exercise. 

I found the average distance of the ball to increase by an average of 15 yards 
per person with an average standard deviation of 1.426 after stretching. Ad-
ditionally, I found that upon stretching, the four kicking distances for each 
person were more consistent with one another, whereas before stretching, an 
individual’s distances had been rather inconsistent. I used these after-stretch-
ing results as my controls for the experiment, as players always stretch before 
playing in an actual game. Therefore, I reasoned that this test would be the 
most game-realistic, and, thus, have the most accurate results. 

The results of my second test, during which each of my kickers kicked bare-
foot, also supported my hypothesis. I saw between a 31.3% and a 40.3% de-
crease in the average distance of each person’s kick once they removed their 
shoes. This test was administered after each of my kickers had stretched; 
therefore, it is reflective of the distance a ball would travel in a soccer game if 
players played without their shoes.  

Moreover, each kicker used in this experiment was chosen for her ability to 
accurately and effectively kick a soccer ball, even when put under certain 
constraints. Two of my kickers have played soccer for 10 years, another has 
played for nine and I have played for 12. All four of us train twice a week, so 
we are all aware of proper kicking technique. Therefore, each of our indi-
vidual results is reflective of results of players with similar playing experience, 
heights and weights. The results of each part of my experiment accurately 
convey the importance of stretching and its overall effect on the distance of 
travel of a soccer ball. 

Table of Standard Deviations

Kicker Before Stretching After Stretching

Kicker 1 7.352 1.069

Kicker 2 3.421 0.942

Kicker 3 10.873 3.211

Kicker 4 14.133 4.293

 

4599

Gasoline Mileage and Your Driving
Sydney Nagano-Young and S. Cooperman (teacher)      
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

Gas prices these days are outrageous, and, in general, gas costs add up to 
an annual amount of thousands of dollars. Of course, the gas mileage of a 
person’s car comes into play as well. 

In this experiment, I tested different types of driving techniques in order to 
see how they affected my car’s gas mileage. I hypothesized that by changing 
small things like turning off my air conditioner, rolling down the windows, 
adding passengers and/or general weight to my car, and trying to drive slower 
in general, I would be able to change my car’s gas mileage. In this experi-
ment, I used my car, a VW Rabbit 2009, pencil, paper, gasoline (octane num-
ber 87, Regular), assorted groceries/grocery bags, two backpacks with text-
books, two sets of golf clubs/bags, varied number of passengers, and an iPod. 
I knew from reading my car’s manual that my car was estimated to get 21 
mpg for city driving and 20 mpg for freeway/highway driving. I used my gas 
mileage from normal driving without any changes to my driving technique or 
car as a standard; I found my mileage from this control to be approximately 
19 mpg. Throughout my project, I always used the same octane number 
87 gas and the same “76” gas station company, and I consistently used the 
same car. To change my car’s gas mileage, I turned off the air conditioning, 
rolled down the windows, added passengers to my car, added golf clubs and 
backpacks to my trunk, put numerous groceries/grocery bags in the trunk, 
tried to drive more cautiously in general, and, finally, I turned my iPod/radio 
off. From each of these changes, I found that turning off the air conditioning 
and making a conscious effort to drive cautiously improved my gas mileage. 
In contrast, driving with the windows down, with passengers, with golf clubs, 
backpacks and groceries/bags lowered my gas mileage. Finally, my iPod/radio 
had no effect on my gas mileage. In conclusion, the final results show that 
rolling down windows decreases your gas mileage by about 20%; weight in 
your trunk decreases mileage by about 23%; keeping the AC on and/or driv-
ing with passengers can lower your mileage by about 4%; cautious driving 
(i.e. constant speed and braking/accelerating slowly) can increase your mile-
age by about 7%; and the iPod/radio can affect your mileage by 0%. 

If I had a few more months to work on this, I would want to try other things 
to see how gas mileage is affected. I would like to experiment with my car’s 
cruise control. I’d also like to see how keeping lights on/wasting the battery 
of the car in general affects mileage. I would also just like to test out most of 
these experiments again to ensure accuracy. 

 

4600

The Energy We Use
Matt Walla and S. Cooperman (teacher)         
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

For my abstract, I tested energy use in a normal house. I wanted to research 
what other things I can do to save energy in our house, and basically test 
what electronics use the most energy. I turned everything on in my house 
and tested the energy use by timing the kilowatt-hours meter in my backyard. 
My hypothesis is that the televisions, air conditioning and computers use 
more energy than the lights in our house. My controls were what things were 
turned on, and my constant was that the refrigerator and freezer were always 
turned on. I went around my house turning on everything such as lights, 
TVs, air conditioning and computer, and then timed one cycle on the meter 
in the back. I then did it for just the lights with no CPUs turned on, just the 
TVs and things like that. My results are as follows: The air conditioning used 
the most energy, followed by the TVs, then the lights, and then the comput-
ers. So basically I found out that the best way to save energy in a house is to 
make sure you only use air conditioning when you need it and to make sure 
the TVs are kept off when you aren’t watching anything. 

(continued on next page)
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In conclusion, there are a lot of things that use energy every day in a normal 
household, but the air conditioning uses a profound amount of energy. The 
only equipment that I used was the energy meter I have in my backyard and 
my stopwatch. The control was the speed of the bar in the energy meter. As 
more energy was being used, the bar would spin faster, and this let me com-
pare energy usage. I used the Wikipedia page about kilowatt-hours because it 
gave me great information about what units I was testing. My values ranged 
from 37.57 seconds for a spin with no electiricty on to 2.13 seconds for the 
lights, TVs, CPUs and air conditioning all turned on. Some values that I got 
were 7.70 seconds for the TVs and 11.51 seconds for the lights.  

I learned a lot by doing my research in energy. I learned that it is impossible 
to stop your energy use altogether, but you can limit it. You can do things 
like open windows instead of using the air conditioning, or turn off the lights 
when you leave a room. If I had a lot more time to do this project, I would 
run more tests, such as the best way to use the air conditioning or test what 
individual TVs in my house use the most energy rather than just all the TVs 
together.  
       
Energy Used: Time Per One Cycle (Seconds)

All lights, TVs, CPUs and lamps 4.75

All TVs, CPUs 6.63

All lights, TVs, CPUs, lamps and AC 2.13

Only TVs 7.70

Only lights 11.51

Only CPUs 23.25

Only air conditioning 4.78

None 37.57

 

4601

Tear-Up for Tune-Ups
Jessica L. Warren and S. Cooperman (teacher)       
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

What is the worth of a tune-up? About 22% better MPG, actually. When 
an ’06 Toyota Corolla* is performing at only an average of about 23 MPG, it 
means something is up. I originally hypothesized that using less air condi-
tioning was key to better gas mileage, though it was immediately apparent 
that this was not the case. Before I was able to collect further data as far as 
air conditioning and the Corolla, my car broke down. It would not start up 
at all one day in the school parking lot. I used my stepfather’s ’04 Acura TL* 
for a little while, with the same subpar gas mileage. While 23 MPG is at least 
adequate for an Acura TL, the fact that the cars had equivalent gas mileage 
led to further suspicions on my part as far as the performance of the Corolla. 
The Corolla should have at least averaged better gas mileage than the TL. I 
researched the ’06 Toyota Corolla and found that the fuel economy should 
have been about 30 MPG (2006 Toyota) for the kind of driving I was doing. 

When I got my car back from the shop, it had undergone a thorough tune-
up. Suddenly, the car was averaging about 5 MPG better, at roughly 28 MPG. 
Though this was still less than the control (the projected 30 MPG), it was 
an incredibly significant difference. If I had more time, I would have let the 
car run down again (by not paying attention to the tire pressure, the battery, 
the oil level, the engine efficiency, etc.) and recorded whether or not the gas 
mileage began to decrease once more. 

*see charts for more data on the specifics of the cars
“2006 Toyota Corolla.” Automotive.com. 5 May 2009 http://www.automotive.
com/2006/09/toyota/corolla/index.html
 

4602

Ant Power
Sean Goodrich and S. Cooperman (teacher)   
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

I examined the effects of the common black ant being exposed to large dos-
ages of light. At three different times in the day, 7 A.M., 12 P.M. and 5 P.M., 
I positioned a magnifying glass over an ant so that the ant was on the focal 
point. As a result, all of the sunlight that was cast onto the magnifying glass’ 
lens was reflected onto the ant. Consequently, the ant was exposed to ap-
proximately 225 times as much light as the rest of the ants. After one minute, 
I recorded whether the ant survived. I then kept it in a safe container for 
one hour and recorded any peculiarities that took place. After researching 
for a week, I examined the results. I found that in the morning, an intense 
focus of light had a relatively harmless short-term effect, while at noon, the 
ants almost always burned up. At 5 P.M., later in the afternoon, I had varied 
results. The different results can be attributed to varied conditions through-
out the week such as temperatures, weather and the different positioning of 
the sun. Of the ants that remained alive, two died in the next hour and a few 
others appeared physically slower. In conclusion, this lab not only shows the 
resilience of ants, but also how light is distributed throughout the day. At 12 
o’clock, the sun faced directly down upon the ants, providing the maximum 
amount of light, while in the morning and afternoon, the positioning of the 
sun resulted in only a fraction of the light being received. 

Editors’ Note: We advise that all experiments involving animals be approved by the 
school and teacher.

4603

Gas Mileage Project
Ryan Byron-Fields and S. Cooperman (teacher)
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

The project I have been working on is on gas mileage and how I can try 
and increase the gas mileage on my family car by about 10%. For the past 
few months, we have tried many things to accomplish this. For example, we 
have used the surface streets a lot when going somewhere and tried to avoid 
using the freeway in order to coast a little more, and not try to hit the brakes 
constantly. Also, creeping up on red lights is something we tried instead of 
slamming on the brakes at a red light. Since the air conditioning uses gas up 
more quickly, we rolled down the windows every time we were warm so we 
wouldn’t need to fill up more frequently. 

Using a Dodge Charger for this project was a challenge even though it is a 
relatively small car compared to some SUVs, because Dodge Chargers usually 
carry about 18 gallons of gasoline in their tank. On an average fill-up, we 
would use the 87 unleaded gasoline; there are a couple of websites that rec-
ommend taking things out of the trunk so the car wouldn’t be weighed down, 
using cruise control instead of speeding so gas wouldn’t burn so quickly and 
easily, and even having properly inflated tires and using the recommended 
grade of oil. There are great websites that are used to give general back-
ground info. My values for mi/gal varied every fill-up. For example, two times 
after filling up, our mi/gal would be around 16, then go up to 17, then go back 
down to 16, and then increase suddenly to 24. There was a lot of inconsis-
tency and a big range for the mi/gal. The mi/gal would increase every time we 
would use surface streets and try cruising instead of using the freeway with a 
lot of traffic. 

It is important to follow many steps in order to increase one’s gas mileage. 
For example, one must cruise more on surface streets, use the recommended 
grade of oil, have properly inflated tires and apply many more aspects in 
order to achieve his/her goal of increasing gas mileage. Finally, if there were 
a few more months to test techniques in improving mileage, I would follow 
many tips that the Internet provides and even books giving general back-
ground information about gas mileage.
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4604

My Life Is Affected By Gas Mileage 
Christian Washington and S. Cooperman (teacher)
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607    

For this project I was supposed to see if I could change the gas mileage of my 
car by shifting little aspects of how I drive. My method for this was to see if 
I would be able to convince my mother, who does the driving, to change her 
driving habits rather than change my own. I tried to convince her by telling 
her it would help her get the most out of the gas she paid for and that hope-
fully she would have to fill up her car less often. I unfortunately was unable 
to repeat this experiment repeated numbers of times because of the gap in 
data that I experienced.

The basic way we consumed gas is that we paid no attention to any small 
changes that could be made except for the occasional rant that having the 
air on while driving used more gas than was needed. We used regular gas and 
tried to only fill up maybe half the tank in order to save money. The ranges in 
my data give the illusion that I actually reduced my gas mileage, but in reality 
it could have increased at a point when I was not in the car. 

In conclusion, this lab is one that is very difficult to do if you do not drive 
yourself, and because of this impediment I was unable to really see the 
changes with accuracy. This also keeps my data from being correct and the 
percentage error is probably very large.
 

4605

How to Win a Volleyball Game
Meredith Ware and S. Cooperman (teacher)      
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

Curious to know how important practicing frequently is to winning a game, 
I tested the difference between serving accuracy when practicing two-four 
times per week and having a 10-day break in between. When serving a vol-
leyball, one must focus on getting the ball in the other side of the court and 
placing the ball in the specified area out of the six possible. To test the ac-
curacy, I used 24 volleyballs, four served to each of the six areas on the court. 
I tested to see how many serves I made in the court and how many of those I 
made into the specified area. Ten days later, I repeated this and recorded the 
results. I found that I made 36.36% more serves before the break, resulting 
in making eight more serves than after the break. When I calculated the 
percentage difference of the number of serves made into the area, there were 
47.37% more serves accurately made when practicing on a regular basis. By 
finding this information, one can conclude that a player is more successful 
when he or she practices multiple times per week; this can greatly increase 
the success of a team in a game because, if a team misses 36.36% of its serves, 
the result is 8.34 points that would be given to the other team of the required 
25 points to win a game. As one can see, in order to improve a team, one 
must practice multiple times per week.
 

4606

Trying to Improve Gas Mileage By 10%
Natalia Forsey and S. Cooperman (teacher)   
Campbell Hall (Episcopal)
4533 Laurel Canyon Blvd.
North Hollywood, CA 91607

I drove a 1-year-old, non-American 4-cylinder car using 87 octane gasoline. 
For 14 fill-ups over six months, I refilled my gas tank after a combination 
of street and freeway driving. On two occasions, fill-ups were after a long 
freeway drive.

For the 14 fill-ups, my car averaged 28.66 mi/gal, where the standard devia-
tion of the mean was +/- 0.16 mi/gal, for a 1 standard deviation of the mean 
range of 28.82 to 28.50 mi/gal.  

Six of the 14 fill-ups showed gas mileages from 0.74 – 1.09 standard devia-
tions above the mean, but only two of them were long freeway drives (0.74 
and 0.76 standard deviations above the mean). 

Hence, my results are inconclusive. Very long drives showed a percentage dif-
ference of only about 2% above my average mileage, yet those tests are lost 
in the noise of other fill-ups that showed higher mileage. 

My car is regularly serviced, with fuel and air filters changed, tire pressures 
set to the recommended 32 psi cold pressure, and the oil changed. For me, 
regular maintenance of the car and typical driving could not be distinguished 
from a long freeway drive, which should show a greater gas mileage.

4607

How Much Electricity Is in Fruits and Which One 
Has the Most Out of Those Tested?
Simran Verma and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

The point of this study was to find if fruits have electricity, and if they do, 
which one has the most of the fruits used. Each fruit had one copper wire 
and one zinc wire inserted in it from one end and connected to a voltmeter 
at the other. The voltmeter read the amount of electricity in volts, and the 
results were recorded. Each fruit was tested three times. Each fruit had 
electricity, but a very small amount and the apple had the most. The averages 
for the fruits were: apple-0.30 volts, grapefruit-0.25 volts, pear-0.23 volts, 
orange-0.13 volts and lemon-0.23 volts. So the apple had the most volts while 
all the others had less.

4608

Effect of the Color of Light on Amount of Light 
Energy Produced
Vedang Patankar and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment examined how the color of light affects the light energy 
produced. A three-colored light-emitting diode (LED) in an electronic 
circuit was used as a light source for this experiment. A drop of isopropyl 
alcohol on an index card was illuminated with three colors of light, red, blue 
and green, from the LED, at an ambient temperature of 22° C. Evaporation 
time in seconds for each color of light was recorded. This was repeated 10 
times. Evaporation with red color had an average of 172 seconds, blue had an 
average of 142 seconds and green had an average of 157 seconds. The results 
suggest that blue light produces the most amount of energy.  

4609

The Relationship Between Blood Pressure  
and Music
Amanda Liu and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tests how a person’s blood pressure can change depending 
on the music that he/she is listening to. In the experiment, five patients (one 
from every stage in life) were being tested for their blood pressure while 
listening to different types of music. The types were opera, hard rock, light 
jazz, classical and silence. The patient first was tested in silence. After about 
a minute, the patient was tested for opera. When the piece was played for 
about 1 1/2 minutes, the blood pressure was tested. After another minute, the 
patient was tested for classical. This process went on (with a minute break in 
between) until all five patients had been tested. The results were that opera 
was the most helpful and caused the lowest decrease, while rock produced 
high increases.  
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4610 
Comparison of the Cleaning Effects Liquids Have 
on Pennies
Lucy Lei and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study tested the cleaning effects of edible liquids on copper pennies. 
Four copper pennies were placed into different cups. Pour 3 ounces of water 
into the first cup, milk in the second cup, soda in the third, and lemon juice 
in the last cup. The experiment was repeated three times under the same 
conditions. The overall results showed lemon juice to be the most effective, 
then soda, milk, and finally water showed the least effect. These results  
suggest that lemon juice is most likely the most effective liquid used in  
the experiment. 

4611

Does Mineral Oil or Water Evaporate First?
Griffin Miller and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study viewed the different evaporation rates between water and mineral 
oil. Three cups each had 79 ml of mineral oil, and three other identical cups 
each had 79 ml of water, totaling six different cups. Each cup was checked 
and measured to see the evaporation rate every hour for five hours. The 
experiment was conducted on a Saturday when the average temperature was 
about 20 degrees Celsius. The results concluded that mineral oil has a faster 
evaporation rate than water.

4612

Effects of the Electrolyte’s Salinity  
on Electroplating
Jake King and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St. 
Tarzana, CA 91356

This study examined the effects of the salinity of the electrolyte solution 
on the speed of electroplating. The electrolyte was composed of 100 mL 
of white vinegar and varying amounts of salt: 2.5 mL, 5 mL and 7.5 mL. The 
metal was pure copper bushing. The objects to be plated were nickels cleaned 
with rubbing alcohol. Each experiment ran for 45 minutes and was repeated 
three times. To find out which solution electroplated the fastest, the thick-
ness of each nickel was measured. The end result was that the 7.5 mL solution 
electroplated the quickest, then the 5 mL one and then the 2.5 mL one. This 
suggests that the salinity does have an effect on the speed of electroplating.

4613

Which Has a Larger Effect on the Growth Direction 
of Red Bean Plants: Light or Gravity?
Chris Denq and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment observed which force had a stronger pull on the red bean 
plant’s growth direction. Twelve red bean seeds were placed in plastic cups, 
along with cotton balls and soil to absorb excess water. They were left to 
grow in total darkness for eight days, and watered every second day. Four 
groups of three plants were taken away on the eighth day, with three set in 
total darkness (control group), three placed in total darkness upside down (to 
see if gravity had an effect), three in light (to see if light had an effect), and 
another three brought to light with a light source underneath (to see which 
was a stronger force). At the end of the experiment, it turned out that the  

red bean plants grew toward the light, rather then against gravity. The results 
show that light has a greater role to play when involved with growth direc-
tion of the red bean plant. 

4614

Growth of Snow Peas Under Different Colors
Alexander Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

All plants grow when given sufficient resources, and one of the most impor-
tant is sunlight. It is known that plants respond differently to different fre-
quencies of the electromagnetic spectrum. We examined three such frequen-
cies in the visible light spectrum, namely red, green and purple. Snow peas 
were chosen given the cooler growing season for fall and winter in Southern 
California and observed for eight weeks. Plants growing under green light 
grew the least, while the ones growing under red and purple light grew the 
most. The plants growing under green light were spindly and had small 
leaves. The other plants had lush growth and looked robust in comparison.

4615

Temperature Effects on Zebrafish Growth
Pingdi Huang and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St. 
Tarzana, CA 91356

The purpose of this experiment was to find the effects of temperature on 
zebrafish (Danio (Brachydanio) rerio) growth. Thirty zebrafish eggs were 
placed into three petri dishes, with each then placed into an incubator of 25, 
28.5 or 30 degrees C. After 20 hours passed, each petri dish was put under a 
compound microscope and six embryos’ somites, from each petri dish, were 
counted. This was recorded and the procedure was repeated two more times. 
In conclusion, the 30° C embryos had the fastest growth (average 33 somites), 
whereas the 25° C ones had the slowest growth (average 20 somites). The 
28.5° C ones had the normal growth (average of 31 somites).

4616

Which One Goes Farther: A 2-Piece or 3-Piece 
Golf Ball? 
Lewis Goodman and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of whether the 2-piece or 3-piece golf ball 
goes farther than the other. The 2-piece and 3-piece Nike golf balls were hit 
five times each every other time with a 9-iron, and the average distance for 
each golf ball was recorded in a notebook. Each experiment was repeated 
two times. The 2-piece golf ball averaged 100.8 meters in distance, while the 
3-piece golf ball averaged a distance of 102.6 meters. The results suggest that 
the 3-piece golf ball went farther than the 2-piece golf ball.

4617

The Speed in Which the Fabrics Cotton, Nylon, 
Polyester, Silk and Wool Burn
Jamie Chang and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment measured how fast cotton, nylon, polyester, silk and wool 
burned. A white piece of each of the types of cloth, all 15 by 6 centimeters 
big, were ignited using an already-lit candle (which was lighted using a 
standard lighter). The pieces of cloth were all white because different colored 
dyes could affect the burning speed. A stopwatch was used to measure the 
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amount of time it took for all of them to completely burn. This experi-
ment was repeated three times. The pieces of cloth were burnt on concrete, 
since concrete isn’t flammable. A bucket of water was kept nearby in case 
something that wasn’t intended to catch on fire did. The results showed that 
cotton completely burned the fastest.

4618

Effects of Light Color on Plant Growth
Brennen Moore and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the possibility of the possible effects of colored lights 
on the germination and growth of plants. Tendergreen Bush Beans were used 
as a test subject. Groups of four plants were clustered under different colored 
lights in a completely dark room. Colors included soft white, red, green, 
yellow and blue. Plants were watered regularly and subjected to these condi-
tions for 10 days, after which final measurements would be made. Experi-
ments were conducted three times. All tests showed colored lights, especially 
blue, to have higher rates of growth than the white lights. Hence, it can be 
concluded that growing plants under darker-colored lights (such as blue and 
green) will result in a higher rate of growth.

4619

The Effects of Club Soda on Plants When Given 
Instead of Water
Timothy Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tested the question of whether or not plants that were given 
club soda grew and developed faster than plants that were given water. Six 
sweet basil seeds (three given water and three given club soda) were pressed 
into pots containing equal amounts of soil. The plants each received the 
same amount of water/club soda. Measurements of each plant were recorded, 
in centimeters, every week for five weeks. By the end of the experiment, 
the results confirmed that the “club soda plants” were, on average, about .24 
centimeters taller than the “water plants.”

4620 

Comparison of Efficiency of Sustainable Energy
Adesh Sahani and D. Shah (teacher) 
Portola Highly Gifted Magnet Center  
18720 Linnet St.
Tarzana, CA 91356

This study compares the level of efficiency in solar, wind and biomass (gal-
vanic reaction) energy. To test the efficiency we connected a small battery-
operated car to each of the energy sources, and then recorded the distance 
traveled. When recorded the data suggested that the wind energy was the 
most efficient. The car traveled an average distance of 48.8 meters when the 
battery was charged with the wind turbine. Comparatively, the car trav-
eled 33 meters and 0.7 meters when energized via solar power and biomass, 
respectively. 

4621

The Effect of Salinity on the Conductivity of a Salt-
water Electrolyte
Henry Birge-Lee and D. Shah (teacher)  
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment showed the effect of table salt on the conductivity of a 
saltwater electrolyte. Distilled water was put in a bowl and table salt was 

added in predetermined amounts. Once the table salt was added, the voltage 
drop across the electrolyte was measured. This is accurate because voltage 
drop across a resister is indirectly proportional to the conductivity. The 
experiment was repeated three times. The results showed the conductivity 
increasing until 20% salinity.

4622

Effects of Soaps and Hand Sanitizers on Bacteria
Hailang Liou and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tested the effects of different hand soaps and sanitizers to 
prevent bacteria. Soap, water, hand sanitizer, antibacterial hand soap, and 
wipes were applied to petri dishes on which bacteria were grown. The dishes 
were placed in an incubator at 27 degrees Celsius for 72 hours. Afterward, the 
dish treated with antibacterial soap had no colonies growing; the one treated 
with wipes had two colonies. The one treated with normal soap had as many 
as 40 colonies and the one treated with hand sanitizer had four colonies. The 
one treated with water grew up to 12 colonies and the control group grew a 
maximum of four. The result is that antibacterial soap is most effective at 
preventing bacterial growth.

4623

How Your Heart Rate Is Affected By Listening to 
Different Genres of Music
Taylor Christensen and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This project examines how listening to different types of music can affect 
your heart rate. Four different styles of music were chosen, (rock, jazz, rap, 
pop) to determine the different effects it had on the pulse of the heart. 
Headphones were used and were placed on the ears at an average volume. 
Each experiment was done on 10 different people, ranging from ages 12-46. 
The results suggest that it made a difference if the music had a fast tempo or 
if it had a slow tempo. But, based on the results, it doesn’t affect a musician’s 
heart as much as it does to a non-musician. 

4624

The Effect of Temperature on Distribution of 
Ocean Whitefish in the CINMS
Aram Akhverdyan, Michelle Uluchyan and D. Evans-Bye (teacher)
Clark Magnet High School
4747 New York Ave. 
La Crescenta, CA 91214

The purpose of this paper is to describe the effect of water temperature on 
the distribution of the ocean whitefish, Caulolatilus princeps, in the Channel 
Islands National Marine Sanctuary (CINMS). We expect to find the C. prin-
ceps to have a greater presence in the warmer survey sites of the CINMS.
Our study area consisted of dive sites around San Miguel, Santa Rosa, Santa 
Cruz, Anacapa and Santa Barbara Islands. To show the effects temperature 
has on the distribution of the ocean whitefish, we analyzed scuba survey data 
from the Reef Environmental Education Foundation spanning 1997 to 2009. 
We mapped the presence/absence of C. princeps in ArcGIS 9.3. Excel was 
used to show the percentage of fish present in each temperature group. The 
cooler and warmer waters were classified with 15 degrees Celsius as the cutoff 
between groups. We constructed a line graph that illustrated the average sea 
surface temperature by month. 

According to Tables 1 and 2, out of 36 total colder water survey sites within 
the CINMS, 22% had ocean whitefish present. Moreover, out of a total of 52 
warmer water survey sites, 94% had ocean whitefish present. This indicates 
that ocean whitefish tend to reside in warmer waters.

(continued on next page)
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Our data concurs with The Ecology of Marine Fishes in terms of the suitable 
geographic range for ocean whitefish. The ocean whitefish is classified as 
a Baja Kelp Reef fish, which indicates its affinity to warmer waters of the 
CINMS. Our hypothesis was accepted. The majority of C. princeps are found 
in warmer waters. 

4625

Strength of the Dominant and Non-Dominant Hand
Sofia de la Vega and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question about whether or not your dominant hand 
is your strongest hand. Twelve volunteers were chosen: six left-dominant- 
handed people (three girls and three boys), and six right-dominant-handed 
people (three girls and three boys). Using a grip meter, measuring in kilome-
ters, each volunteer’s grip strength was measured three times with each hand. 
Data was recorded and compared for each individual. It was then averaged 
and compared again. For the overall result, the data for each volunteer was 
averaged together, and compared for a final time for results and the conclu-
sion; data was shown on a table and through graphs. The results suggested 
that the dominant hand is usually the strongest hand, although if doing 
certain activities, the non-dominant hand can prove to be stronger. 

4626

A Research Study Investigating the Effects of  
Forest Sounds vs. City Sounds on Stress in  
Human Subjects   
Nicholas Eisenhauer and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

Background: Previous studies have shown that music can affect learning 
and stress levels in humans. Furthermore, the correlation between stress and 
diseases such as cardiovascular disease has been well-documented. It is pos-
sible that varying sounds may affect human stress and possibly disease state. 

Objective: The objective of this study was to examine how city sounds and 
forest sounds may affect stress in subjects as measured by fluctuations in 
clinical measurements and salivary cortisol levels. 

Method: This was a randomized trial involving nine human subjects: five 
adults ages 40-55 years and four children ages 8-18 years. After obtaining 
written consent, subjects’ baseline measurements of heart rate, blood pres-
sure and respiration rate were taken and saliva was collected for cortisol 
measurement. Subjects were then seated in a quiet room with noise-reducing 
headphones through which they listened to either forest or city sounds for 
10 minutes. Immediately after the listening session, the same measurements 
as at baseline were obtained and saliva collected. At visit 2, the subjects were 
exposed to the alternate sound and measurements/collections were taken in 
the same manner as at visit 1. 

Results and Conclusions: After listening to forest sounds, subjects 
showed a significant decrease in heart rate, blood pressure and respiration 
rate, while salivary cortisol measurements were inconclusive. City sounds 
showed no significant change in any of the parameters measured. It is pos-
sible that forest sounds are more relaxing, but we are so used to city noise 
that it made only a minor difference.

4627

How Do You Establish a Stable Population of 
Daphnia?
Fillie Fuchs and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the problem of keeping the water flea Daphnia pulex 
alive. The Daphnia were put in different water conditions: one with water 
plants (thus with unwanted predators), one without, with different types of 
water, with aeration, and finally with live and frozen samples. The purpose 
of the test was to see how well Daphnia could survive. Over a period of 13 
weeks, each aquarium was recorded to see how well the Daphnia could sur-
vive/reproduce in that time period. The experiment was repeated six times. 
Eventually, despite the fact that all the adults of the initial population died 
(from live as well as frozen specimens), eggs from all the aquariums hatched, 
and the populations flourished, except for the one from Experiment 1 that 
had predators. 

4628 

The Effect of Music Tempo on Spider Webs
Alexandra Nordyke and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356  

This study examined whether or not the tempo of music would affect 
spiders and the way that they spin webs. Four spiders were placed into two 
terrariums for 24 hours and allowed to spin webs while prerecorded music 
was played at varying tempos. Including the baseline measurement without 
music, the experiment was repeated seven times using tempos of 40, 80, 160 
and 240 beats per minute. Based on photographs of each web (four webs in 
each repetition), random selections of angles were measured for each web. 
The results suggested that the spiders were more affected by music at 80 
beats per minute. However, the overall results showed that there was very 
little significant impact to the webs.

4629

Effects of Timing Interval on the Animation  
of a Bouncing Ball
Richard Wang and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St. 
Tarzana, CA 91356
  

This study examined the effects of timing interval on the animation of a 
bouncing ball. The animation was made and the intervals were set at 0, 0.1, 
0.2, 0.5 and 1 seconds. The animation was played with different intervals per 
screen. The experiment was repeated two more times. The result was that 
the animation was smoother and more realistic at the intervals of 0 and 0.1 
seconds. The remaining intervals, 0.2, 0.5 and 1 seconds, were rough and the 
change of screens was noticeable.

4630

Do Fertilizers Affect Algal Blooms? If So, Do Or-
ganic or Inorganic Fertilizers Make Algae Grow 
Faster? 
Christophe Saucier and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

Previous studies have shown that fertilizers from runoff can increase the 
growth rate of algae in our oceans, causing algal blooms and even dead zones, 
where there is not enough oxygen to support plant or animal life. This ex-
periment examined the effect of fertilizers on algae growth and oxygen levels, 
and compared the effect of inorganic fertilizers vs. organic. Twelve contain-
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ers with 500 ml of water and a stick covered with algae were separated into 
four groups of three. The first group only had algae and water (control); 1 ml 
of a high-nitrogen-containing fertilizer, Vigoro Ultra Turf, was added to the 
second group; 1 ml of a high-phosphorus fertilizer, Scott’s Starter Fertilizer, 
was added to the third group; and 1 ml of an organic fertilizer, Scott’s Or-
ganic Choice, was added to the fourth group. The samples were placed under 
a grow light, rotated weekly and tested for oxygen, nitrite, nitrate, pH and 
phosphorus levels over a five-week period. The levels were determined using 
multi-test strips and a dissolved oxygen meter. Visual observations were also 
recorded. The organic fertilizer had the most algae growth and weeks 2-5 had 
the lowest oxygen levels, and the inorganic fertilizer had more algae growth 
than the control. Results showed both organic and inorganic fertilizers will 
increase the growth rate of algae and that organic fertilizers will not have less 
of an effect than inorganic fertilizers. 

4631

Effects of Music on Dogs While They Sleep
Erin Bealmear and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment examined the effect of music on dogs while they sleep. 
Three different genres of music were played while a Boston Terrier and Shih-
Tese (Shih Tzu/Maltese mix) slept. One dog went to sleep while pop, classical, 
country and then no music played in the morning. That was then repeated 
two more times – in the afternoon and at night – with the same dog. Those 
exact steps were then repeated for the other dog. The different behaviors 
were observed, along with the noted times of how long the dogs slept. The 
results from this experiment suggest that dogs are affected by music while 
sleeping, as the dogs do not get as much sleep as they would if music was 
not playing. However, if music were to be played, dogs would get the most 
amount of sleep while listening to classical, as opposed to pop music, which 
gives them no sleep/very little sleep.

4632

Finding the Stronger: Nerf Gun and Dart
Griffin Scott and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

The goal of the experiment was to determine which of two toy guns had 
more firing power and which of four foam darts went the farthest when fired 
from these two guns. The Nerf Nite Finder and Nerf Hailfire were the two 
guns compared, along with Nerf ’s four different types of darts. These darts 
varied in weight, shape and size. The types of darts compared were Velcro, 
suction-cup, streamline and sonic darts. A tape measure was extended and 
each of the darts was fired three times in the first gun and three times in 
the second gun. After compiling all the measurements and data, the average 
distance of each dart type was calculated, along with the average distance 
that each gun would fire a dart (regardless of type). The data showed that the 
Nerf Hailfire gun consistently shot all types of darts farther than the Nerf 
Nite Finder, making it the more powerful blaster. The data also showed that 
the Velcro dart went the farthest out of the four darts.

4633

If Diet Coke or Regular Coke Dissolves  
an Eggshell Faster
Brandon Gordon and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question if Diet Coke dissolves an eggshell faster 
than regular Coke. I put 480 mL of each in a bowl with an eggshell placed 
in both. These were placed in the refrigerator. Then there were two 480 mL 
bowls of Diet and non-Diet Coke that had an eggshell. But these were held 
outside for three hours, and then placed in the refrigerator. This was done 
three times, with all of the results being recorded. The Diet Coke dissolved 
the eggshell faster, but when the sodas were placed outside for three hours 
and all of the carbonation was gone, the results were almost identical. The 
results suggest the Diet Coke dissolved the eggshell faster due to the higher 
level of carbonation.

4634 

Does Flame-Retardant Sleepwear Burn Better 
When Soaked in Higher Temperatures of Water?  
Christopher Moon and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

Flame-retardant sleepwear can be a great way to reduce the chances of 
getting burned. However, it may increase the chances if soaked in hotter 
temperatures of water. This study was to find out how temperatures of water 
affect the flammability of sleepwear. The research shows that the melting 
point of decaBDE (the cause of the nature of being flame-retardant) is 296° 
C. Hence, that the hotter water it would be soaked in, the bigger effect 
on the sleepwear. As the experiment progressed, the sleepwear was soaked 
through temperatures of 100° C, 50° C and room temperature, and then lit 
on fire for 2 minutes. The flame-retardant sleepwear soaked in the 100° C 
had burned the quickest and was burned severely. This shows that the hy-
pothesis was correct, which was that if soaking a flame-retardant sleepwear 
in 100° C, then the sleepwear would burn easier. This can help people know 
that washing flame-retardant clothes in hot temperatures of water would not 
be such a good idea.

4635

The Effect of Added Sugar on Yeast
Jonas Polin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356 

This study examined the effect of added sugar on the carbon dioxide produc-
tion of yeast. A mixture of warm water and yeast was put into each of 18 uni-
form bottles. No sugar was put in the first three bottles, 13 grams were put in 
the next three, 26 in the next three, and so on until the last bottle. A balloon 
was duct taped on each bottle. Once the first balloons started to inflate, 
measurements of the vertical and horizontal circumferences of each balloon 
were taken one by one continuously for two and a half hours. During the 
measurements, there was no significant difference in balloon sizes. However, 
22 days after completion, there was a direct correlation between amount of 
sugar and balloon size. Though more sugar did not make the balloons reach a 
greater size, these results suggest more sugar did increase the CO2 produc-
tion and make the yeast produce CO2 longer.
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4636

The Best Conditions for the Growth of  
Aspergillus fumigatus
Aidan Underhill and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment examined the conditions that are most beneficial to the 
growth and spore development of Aspergillus fumigatus. Samples in agar 
growth medium were placed in a variety of conditions such as heat, cold, dry, 
wet and light, as well as the control, placed in the dark at room temperature. 
The samples were left in those conditions for eight days and the growth was 
recorded. The samples tested in low temperatures had the least growth, with 
none at all over eight days. Dry had the second least, with marginally less 
than the control, and the samples tested with light had the same amount as 
the control. The samples tested with a higher humidity had marginally more 
than the control, and the samples tested with a higher temperature had the 
most, with large amounts and growth by the second day. 

4637 

How Does Kevlar in Firefighters’  
Garments Protect?
Jocelyn Woo and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

The purpose of this experiment was to figure out if Kevlar protects firefight-
ers in high temperatures. Thermometers were wrapped in Kevlar and were 
heated in different settings simulating the three types of heat transfer: 
convection, conduction and radiation. This study also included wrapping the 
thermometers once, twice and then with cotton squares. Each thermometer 
was tested by putting it in the oven using the convection, broil and bake set-
tings. After a certain amount of time, the thermometers were taken out and 
the temperatures were recorded. This experiment was recorded three times. 
All of the results showed that the Kevlar material did not make a substantial 
difference in temperature inside the material regardless of how many layers 
and regardless if cotton was added.

4638

The Best Household Method to Use When  
Cleaning Pennies
Lisa Jang and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of cleaning pennies using household 
methods (like Tapatio Hot Sauce, lemon juice, vinegar and salt, and ketchup) 
and seeing which had the best results. The pennies were soaked in cups with 
each method and left for 10 minutes (lemon juice, Tapatio, and ketchup) or 
an hour (vinegar and salt). After the pennies were rinsed in warm water, the 
results suggested that Tapatio Hot Sauce was the best household method to 
use when cleaning pennies.  

4639

Will the Fertilizer Miracid Harm the Species of  
Collembola Onychiuridae encarpatus?
Zubair Akhtari, Giselle Barajas, Maggie Barran, Storie Barton, Azaria Bonilla, 
Thomas Brooks, Mallely Castro, Brian Claros, Vincent Cornejo,  Cristian Cucuta,  
Ariane Cuellar, Laura Curtis, Camila de la Torre, Breanna Delgado, Hannah Esparza, 
Ashley French, Nataly Gonzalez, Erick Gonzalez,  Jordan Hirsch, Alyssa Jackson, 
Michael Kim, Anthony Lopez, Fatima Maciel, Mathew Madain, Emma Marin-Al-
faro, Lillian Mendoza, Amanda Meyer, Matthew Navarro, Sarah Nuno, Georgeanna 
Octaviano, Andrew Oliva, Natalie Ortega, Jeffrey Ruano, Ty Sampson-Peck, Rudy 
Robles, Katelyn Spangler, Jimmy Torres, Joycelyn Tuazon, Patrick Villaflores and T. 
Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of the experiment was to gain knowledge about collembola and 
determine the effects the fertilizer Miracid has on a population of them. 
Collembola are nearly microscopic arthropods that live in damp earth and 
feed on mold. Our hypothesis is that the fertilizer Miracid could harm 
the collembola Onychiuridae encarpatus, and their numbers will be reduced. 
We made an environment for our collembola by mixing nine parts plaster 
of Paris to one part powdered charcoal. We added water and stirred. The 
substance was dropped into 18 petri dishes. The dishes were tapped on the 
table to make the substance spread throughout the petri dishes. We allowed 
the new collembola environments to dry for a few days. Yeast was added to 
each petri dish for the collembola to eat. To nine of the 18 petri dishes water 
was added to make a moist environment for the collembola. This was the 
control. We made the Miracid according to the directions stated and added 
it to the other nine petri dishes. This was our experiment. We placed nine 
to 12 collembola into each petri dish and covered each dish so they couldn’t 
escape. We kept the collembola moist by dropping water into the control 
and the Miracid liquid into the experiment. We observed and counted the 
live collembola and eggs on school days from October 27 to December 4. 
Our results showed that 95% of the total collembola were in the control and 
5% were found in the experiment; 95% of the total eggs were found in the 
control and 5% of the eggs were found in the experiment. This suggests our 
hypothesis was correct: Adding the Miracid resulted in a huge decrease in a 
population of collembola. We believe Miracid is very harmful to Onychiur-
idae encarpatus.

4640

Does the Fertilizer Miracid Harm the Species of 
Collembola Lepidocyrtus northridge?
Amairany Acosta, Linda Almadi, Lauren Aquino, Bryanna Benicia, Marshall Bow-
man, Alejandro De Santiago, Faith Deveraux, Candy Escobedo, Danielle Gomez-
Palacio, Sagrario Guzman, Sean Hall, Ryan Hebdon, Kimberly Lai, Linda Liu, Itzel 
Loera, Nick Long, Richard Manjarres, Gabriela Medrano, Ileana Medrano, Frida 
Melgar, Javier Monroy, Leslie Montoya, Melissa Morales, Samuel Ortiz, Jasmyn 
Perez, Justine Phan, Kelley Phan, Monica Puentespina, Yeshaya  Ryder, Jennifer  Rob-
ertson, Ashley Rosario, Frank Snook, Lukas Torres, Benjamin Vasquez, John Vazquez, 
Timothy Yoo and T. Miller (teacher)   
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

  
The purpose of this experiment was to see whether Miracid, a plant fertil-
izer, would hurt a species of collembolan, Lepidocyrtus northridge. Collembola, 
or springtails, live in a variety of habitats where they feed as scavengers on 
decaying vegetation and soil fungi. They are tiny arthropods that have a 
forked jumping organ called a furcula that they use to get away from preda-
tors. We hypothesized that the liquid fertilizer would harm and decrease the 
population of the collembola. To check our hypothesis we mixed nine parts 
plaster of Paris with one part charcoal and water. We stirred these ingredi-
ents until they were mixed. We placed it into 18 petri dishes and tapped them 
on the table until the substance was spread evenly throughout the bottom of 
the petri dishes. We let them dry completely for a few days. Nine of the petri 
dishes were labeled control and nine petri dishes were labeled experiment. 
To the control we added drops of water and yeast. To the experiment we in-
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cluded the Miracid liquid fertilizer (prepared as directed) and yeast. To each 
of the 18 petri dishes we added 10 to 12 Lepidocyrtus northridge collembola. We 
observed and counted the collembola for 39 days on school days using mag-
nifying lenses and stereomicroscopes. We added water to the control and the 
Miracid liquid fertilizer to the experiment to keep the environments moist 
for the collembola. Our results were that 45% of the live collembola were 
found in the control and 55% of the live collembola were in the experiment; 
92% of the eggs were found in the control and 8% of the eggs were found in 
the experiment. Thus, the Miracid didn’t seem to harm the adult Lepidocyrtus 
northridge collembola but would have lowered a population of collembola due 
to the lack of eggs being produced.

4641

Will the Reproduction Rate of the Species of  
Collembola, Lepidocyrtus northridge, Increase  
If Exposed to Light 100% of the Time?                            
Tamara Abu-Shaar, Sydney Baker, Julio Bonilla, Hilario Brenes, Emani Cole, 
Michelle Covarrubias, Derek De Leon, Jenean Docter, Daniel Enciso, Kimberlee Espi-
noza, Havana Flores, Julian Garcia,  Phillip Gray, Eliza Gutierrez, Jordan Haddad, 
Geneva Irons, Anthony  Lara, Marcela Lombardo, Joseph Lopez, Traci Lund, Rachel 
Luu, Michelle Mangona, Andres Mariscal, Breann McAndrew, Kimberly Medrano,  
Lily  Monterrosa, Sabir Muhammad, Gabriel Ochoa, Patricia Pangan, Kody Pham, 
Justin Pukasamsombut,  Emily Rachilewski, Alyssa Ruelas, Diana Samano, Chelsey 
Sanchez, Janette Sanchez, Kirsten Siegman, Michelle Stark, Gabriela Terrazas, Pedro 
Zamora, Alexa Zubia and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to see if collembola will reproduce faster if 
they are kept in the light 100% of the time. Collembola are small hexapods 
that feed on decaying vegetation and fungi. They are very abundant, as over 
7,000 species are described. We believe the rate of reproduction will decrease 
if collembola are exposed to light 100% of the time. To test our hypothesis, 
we placed one part charcoal to nine parts plaster of Paris into a plastic dish, 
added water and stirred it. Next, we placed the plaster of Paris substance into 
20 petri dishes and tapped them on the table so the substance would spread 
out in the entire dish. We let them dry completely. We added yeast and drops 
of water to all 20 petri dishes to make a good environment for the collem-
bola and we continued this step throughout the experiment. Ten of the petri 
dishes were labeled experiment and 10 petri dishes were labeled control. 
Ten to 12 collembola were added to each petri dish. The petri dishes labeled 
experiment were kept in the light 100% of the time. The control was kept in 
a classroom getting light during the day and dark at night. We observed and 
counted the number of live collembola and collembola eggs on school days 
for 39 days. We added water to keep the collembola moist and added yeast 
for the collembola to eat. Our results showed that 74% of the live collembola 
were in the control and 26% of the collembola were found in the experiment. 
Sixty-three percent of the eggs were found in the control and 37% of the eggs 
were found in the experiment. This data suggests that our hypothesis was 
right. The rate of reproduction decreased when the collembola were exposed 
to the light 100% of the time.

4642

Effects of Classical Music on How Fast Toddlers 
Fall Asleep
Ashiley Lee and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of how classical music influences toddlers 
when they try to fall asleep. The children fell asleep with and without classi-
cal music until they were in their deepest stage of sleep. The experiment was 
repeated three times with different children, which equals to eight children. 
The results stated that classical music will help toddlers fall asleep faster than 
without music.

4643

How Multitasking Affects Efficiency
Camden Bickel and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined if multitasking decreases the efficiency of one’s actions. 
Subjects were first asked to retype as much of an article as they could in one 
minute. Next, subjects were again asked to retype as much of an article as 
they could in one minute while being asked simple multiplication problems. 
Each experiment was repeated three times by 13 subjects. Multitasking 
reduced the net speed (words per minute) by an average of 10 words per 
minute. The results suggest that multitasking decreases the efficiency of 
one’s actions.

4644

The Effects of Fish, Organic and Chemical  
Fertilizers on the Growth of Tomato Plants
Emily Nevens and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of which fertilizer (fish, organic or chemi-
cal) would bring about the highest amount of growth in tomato plants in 
a time span of 10 weeks with proper dosage and watering. Twelve tomato 
plants were planted in an empty area of soil. Tomato plants 1, 2 and 3 were 
control plants and were given only water for 10 weeks; tomato plants 4, 5 and 
6 were given fish fertilizer and water for 10 weeks; tomato plants 7, 8 and 9 
were given chemical fertilizer and water for 10 weeks; and tomato plants 10, 
11 and 12 were given organic fertilizer and water for 10 weeks. Each plant 
was given 500 mL (1 cup) of water every other day for 10 weeks. At the end 
of every week each of the 12 tomato plants was measured and recorded. 
The control plants had an average total growth in height of 69.7 cm. The 
fish-fertilized plants had an average total growth in height of 69.3 cm. The 
chemically fertilized plants had an average total growth in height of 56.7 cm. 
Lastly, the organically fertilized plants had an average total growth in height 
of 52 cm. While the control plants achieved the greatest total growth of all 
the experimental plants, the fish-fertilized tomato plants produced the most 
fruit, averaging eight tomatoes on each plant of that type. The results of the 
project suggest that no fertilizer promotes the best growth on tomato plants, 
and that the fish fertilizer produces the most tomatoes.

4645 

The Best Rechargeable Battery
Isaac Kim and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of what rechargeable batteries last the 
longest. In this experiment, four NiMH batteries were used: Enercell, Sanyo, 
Kodak and Duracell. Each of them was charged in an Accu Energizer Uni-
versal Battery Charger and placed in four Oral-B CrossAction toothbrushes. 
Every 15 minutes, the batteries’ volts were checked by a RadioShack battery 
checker and recorded. This experiment was repeated three times. The results 
suggest that Enercell is the best NiMH rechargeable battery.
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4646

Time Difference in Adaptation of Non-Dominant 
Hands of Teenagers
Julia Park and D. Shah (teacher)
Portola Highly Gifted Magnet Center 
18720 Linnet St.
Tarzana, CA 91356

This experiment tells which dominant hand of teenagers adapts to their non-
dominant hand faster. The teenager would write one phrase or sentence each 
day with both hands, recording the time elapsed for each. This would go on 
until the 11th, ending the experiment. The teenager would have four phrases 
to write, having three done of the first three, and two of the last phrase. This 
required eight teenagers: two right-handed girls, two right-handed boys, two 
left-handed girls and two left-handed boys. As the results came out, the left-
handed teenagers increased their non-dominant hand’s time and were closer 
to the time of their dominant hand. The right-handed teenagers increased 
their time, but only by a small amount. Some left-handed teenagers didn’t 
increase their time very much, but did improve their handwriting to become 
similar to their dominant hand. These results tell that the left-handed 
teenagers are able to adapt to their non-dominant hand faster than the right-
handed teenagers. 

4647

Which Color of Light Has the Most Heat Energy? 
Emanuel “Lee” Escobar and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the temperature of different colors of light in an ef-
fort to see which color of light has the most heat energy. Light source was 
surrounded with black paper to absorb excess light except for a small point 
in which light was to pass through. This light then passed through a color 
filter and onto a non-immersion thermometer, behind which was another 
black paper to absorb any reflected light for three minutes at a time. Room 
temperature and difference in temperature before and after experiment were 
recorded. Experiment was repeated six times, three times using a 60-watt 
bulb and three times using a 100-watt bulb, to rule out the possibility of heat 
coming from the bulb rather than the colored light. Each experiment showed 
that the higher the frequency of light, the lower the heat energy. Likewise, 
the lower the frequency of light, the more heat energy was apparent. These 
results suggest that red had the highest heat energy out of all the colors of 
the visible light spectrum.

4648 

Instruments’ Effect on Pitch
Mark Guberman and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study involved measuring the hertz of different instruments in the same 
song (Ode to Joy by Ludwig van Beethoven). The three instruments that were 
tested were the piano, violin and baritone. Using a downloadable oscilloscope 
you can test the highest, lowest, average, and the range of hertz in the song. 
While conducting the experiment you should use hertz since it is an SI unit. 
When you are conducting the experiment you should play a song of your 
choice three times with each instrument, which you can use as three repeats 
of the experiment. Once you are finished with the experiment you should 
have noticed that the test results from the piano and the violin were almost 
exactly the same, while the baritone had the lowest frequency in every one 
of the four parts. From this you can suggest that the baritone has a lower 
frequency than both the piano and violin.

4649

Effects of the Amount of Water Given to Grass 
Over Different Time Periods
Reynaldo Hermawan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examines the growth of grass and if watering it each day or several 
times a week will affect the grass in height. Each grass pot was watered with 
one cup of water one time a week to six times a week for four weeks. At two 
weeks there was a significant amount of taller growth on the grass that was 
watered two times a week and at four weeks the same thing. The results sug-
gest watering grass two times a week will give it the tallest growth.

4650

Effects of Music on Basketball Accuracy
Roger Jackson and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of free throw accuracy decreasing or in-
creasing in accordance with the five different genres of music used, and a no 
music category. Every day for three days at the same time, basketballs were 
shot for every genre of music 20 times at a free throw distance. Analysis of 
the data shows that metal genre music had the lowest number of made shots 
at 11, while classical had the most at 18.

4651

Experimenting Whether Chewing Gum Loses Mass 
After Being Chewed
Ryan Saraie and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question if chewing gum can lose mass after it has 
been chewed. Six pieces of chewing gum were used, three being 4 grams, 
and three being 7 grams. One piece of 4-gram gum and one piece of 7-gram 
gum were chewed for 2 minutes. One piece of 4-gram gum and one piece of 
7-gram gum were chewed for 3 minutes. And, one piece of 4-gram gum and 
one piece of 7-gram gum were chewed for 5 minutes. The 4-gram gum lost 2 
grams in 2 minutes, 3 minutes and 5 minutes. The 7-gram gum lost 5 grams in 
2 minutes and lost 4 grams in 3 minutes and 5 minutes. The results suggest 
that chewing gum does lose mass after it has been chewed.

4652 

Study of Regeneration in Hydra littoralis 
Sydney Shaw and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This was a study of how Hydra littoralis regenerated when dissected in four 
different ways. The objective was to determine whether a certain part of the 
Hydra was essential to or played a major role in regeneration, and whether 
any particular part would grow more quickly than the others. Since the 
morphallaxis gene is vital to regrowth, the part of the Hydra that controls 
regeneration would house this gene. The four dissections cut Hydras in half, 
in thirds, removed heads and removed bases. This experiment was repeated 
three times. All Hydras were observed to regrow, with the bases taking on 
average three days longer than the top pieces. These results indicated the 
growth gene was spread throughout Hydra littoralis, though perhaps more 
abundant in the top pieces.
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4653 

Effect of Electricity (AA, AAA, D and 6-Volt) on 
Brine Shrimp Growth and Development
Robert Gilliam and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment was meant to observe the effect of four different types of 
electricity (AA, AAA, D and 6-volt) on the growth and development of brine 
shrimp. I tested in four containers that were almost identical to one another, 
and then watched each week to view the growth of the shrimp. This test was 
taken various amounts of times, only to receive similar results. I concluded 
that the more electricity the shrimp had to endure, the more they died.

4654

Does Music Affect the Way You Sleep? 
Ashley Clemente and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study showed what music could be played to get a good night’s rest. The 
people as subjects in this experiment were asked politely to sleep on their 
beds and choose a song and placed to sleep. After they woke up they were 
asked how they felt. This experiment was repeated five times. Classical and 
country music set soothing sounds to put the subjects to sleep. The results 
were classical, country or no music fit in the best category for going to sleep 
and waking up energetic and wide awake. 

4655 

Effect of Removing Key Ingredients 
From Sugar Cookies
Soryn Mouton and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the removal of the key ingredients butter, baking 
powder and eggs from sugar cookies. Cookies were baked without butter, 
baking powder or eggs at 176° Celsius for 10 minutes. Diameter was recorded. 
Each experiment was repeated nine times. Excluding baking powder reduced 
the diameter to 4.38 centimeters, excluding butter reduced the diameter to 
3.1 centimeters, and excluding eggs reduced the diameter to 4.1 centimeters, 
while the control diameter was 4.94 centimeters. The results suggest that the 
removal of butter is the most likely of the three key ingredients to have an 
effect on sugar cookies.

4656

Which Can Generate More Electricity: Human 
Breath or the Wind? 
Madhu Kannan and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

The purpose of this experiment was to see if either the wind or human 
breath could generate more electricity. A small, handheld windmill was used. 
Four people ranging from 6 to 49 were tested, and three speeds of a fan were 
used (a substitute for natural wind because there were no windy days in the 
forecast). Each person blew on the fan three times, and the fan was tested 
at each speed three times. Only the 49-year-old male could generate enough 
electricity every time to light up the LED bulb, while the fan could generate 
enough electricity at all speeds except for the lowest. The results suggest that 
the wind can generate more electricity than human breath.

4657

Effects of Gravity on Lentil Plant Growth
Jeremy Saraie and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study tested the problem of lentil plants growing in a direction that 
is not straight when tipped to the side. Lentil plants were grown for two 
weeks and tipped to the side after the first of those two weeks. Each experi-
ment was repeated three times. During the second week, the plant did not 
continue growing in the direction it was previously growing, but instead 
grew upward. The results suggest that plants grow differently when put in a 
dissimilar position.

4658

Video Games and Their Effects on the Heart Rate
Woo Jin Cheon and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tested whether a subject’s heart rate would increase, 
decrease or stay the same after playing video games. A subject’s heart rate 
was recorded before playing the video games. The subject played one of the 
games for 20 minutes and the heart rate was recorded. One day later, the 
same procedures were followed but the subject played a different game. The 
procedures were followed again the day after but the subject played a differ-
ent game from the first and second days. This experiment was repeated on 
two other subjects. The final results of the experiment showed that all of the 
subjects’ heart rates increased. This study showed that after a subject plays a 
video game, the subject’s heart rate would increase.

4659

Effects of Memorization Trials on Mice
Blake Wagner and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

These experiments were performed to analyze the effects of memorization 
tasks on mice to see how the brains of mice can be compared to a human 
brain’s cognitive thinking. Two mice were put through three tests five times. 
The first test was a Morris water navigation task to test the mice’s memoriza-
tion of how to get out of said task multiple times, with each trial showing im-
proved time and confidence. The second task was made to harness the mice’s 
sense of smell, and how the sense of smell could be a factor of motivation 
in memorization of each task. Finally, the third task was designed with the 
structure of the first two tasks’ purposes combined, with the ultimate goal of 
memorization in mind. The results suggested that all mice are different, and 
that, like humans, depending on the mouse, the results will turn out unique 
for each one. No two mice have the same mental capabilities, and therefore, 
this project has determined that the learning ability of mice exists, but varies.

4660

Effects of a Paper Airplane’s Shape on  
Its Flight Path
Jason Block and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study focused on the question of how the shape of a paper airplane 
affects its flight path. First five paper airplanes were folded, and on each one 
different variables were changed. The paper airplanes were tested for time 
aloft and distance traveled. Each airplane was tested four times for accurate 
results. The results were that Plane #3 went farther and faster than any  
other plane. The variables that were changed on that airplane were a heavy 
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nose weight and a sleek, short wingspan. The results suggest that a heavy 
nose weight creates more thrust when the plane is thrown and a sleek, short 
wingspan reduces drag.

4661

What Material Insulates the Best? 
Irene Nakano and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of what material insulates better. Hot 
water at the same temperature was in Styrofoam cups, with Styrofoam, card-
board, and wood on top as lids. The three test temperatures started off with 
65, 59 and 45 degrees Celsius. Each cup’s temperature was checked every 10 
minutes for one hour. This project was repeated three times. The Styrofoam 
temperature was reduced from 45 to 31, the wood temperature was reduced 
from 45 to 30, and the cardboard temperature was reduced from 45 to 32. 
The last cup with nothing on it reduced from 45 to 29.5 degrees Celsius on 
the third result. The results suggest that cardboard is the best insulator.

4662

Effects of Different Waters on Metal
Ariana Navazesh and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the effect of alkaline, acid and tap water on an iron nail 
and a staple over a week’s period. Three cups of water were filled halfway 
with each of the different substances. Then an iron nail was soaked in each 
cup and left to rust. Over a one-week period the iron nail in the acid water 
began rusting on day 2, the iron nail in the bottled water began rusting on 
day 5, the iron nail in the tap water began rusting on day 3, and the iron nail 
in the alkaline water did not rust. The results suggest that alkaline water does 
not make metal rust.

4663

Total Lung Capacity Depending on Height 
Michelle Baskin and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study examined the question of whether height affected the total lung 
capacity of a 12- to 13-year-old child. A balloon was blown into after taking a 
normal breath by a person shorter than or equal to 1.524 meters. Then that 
same person did the same thing, only blowing into the balloon after taking 
a deep breath. Afterward, three more children under 1.524 meters and four 
children over 1.524 meters did the same thing. Then, the diameter of the 
balloons was measured in centimeters and recorded. The results suggest that 
taller people do have a greater total lung capacity.

4664

Variations of Bean Sprout Growth With  
Different Liquids
Christine Wu and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of my experiment was to examine the effects on plant growth 
when bean sprouts were watered with different liquids. I wanted to find out 
if bean sprouts grew faster when they were watered with Sprite or when they 
were watered with water. My hypothesis was that the bean sprouts would 
grow faster when they were watered with water because sugar (which is in 
Sprite) delays the time of plant growth. To start my experiment, I put a thin 

layer of cotton balls at the bottom of two different cups and put a few bean 
sprout seeds on top of the cotton balls. Then, I added enough Sprite and wa-
ter so that the cotton balls stayed wet. I continued this procedure until the 
bean sprouts grew fully. In the end, the bean sprouts that were watered with 
water grew the fastest and the longest. In conclusion, when bean sprouts are 
watered with different liquids, they grow faster when they are watered with 
water, and they do not grow at all when they are watered with Sprite.

4665 

The Effect of ChapStick® on Flower Petals
Neda Salami 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 ChapStick can slow 
down the process of drying out flower petals. This experiment also deter-
mined if a certain type of ChapStick is sensitive on any type of skin. Red rose 
petals were used to make this experiment complete. Half of the petals that 
were picked had ChapStick spread over them, while the other half did not. 
Pictures were taken to keep a good record of the “before and after” photos. 
The petals were kept indoors so the sun would not act as a factor in the de-
struction of the petals. After a week the results were in, and the petals with 
the ChapStick stayed as if they were just picked off a fresh flower. The petals 
without ChapStick became a darker color and wrinkled. This proved that 
ChapStick can help heal lips and other extremely sensitive materials.

4666

Cake Quest
Rachel Stewart and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet 
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was conducted to see if the volume of a cake pan would 
affect how fast the cakes would bake with help from two Betty Crocker 
Strawberry Cake Mixes, in one rectangular-shaped pan and two 9-inch 
round pans. They were all placed in the oven at 325 degrees Fahrenheit for 
30 minutes. They were observed at 5 minutes in the oven, 10 minutes, 20 
minutes, 25 minutes and 30 minutes. This study was repeated four times. In 
order to check which cake pan cooked the cakes faster, the process used was 
the toothpick technique. The rectangular 13” x 9” pan took longer to cook 
the cake, while the two 9” pans cooked the cake faster and thoroughly. The 
results suggest that the larger the volume, the slower it cooks.

4667

Is TV Good for Your Heart?
Brian Botting and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356 

This study examined cartoons and comedy TV and the differences in heart 
rate readings. Each person who was tested put on the heart rate monitor and 
was shown a funny cartoon called Chowder for approximately 30 min. Then 
they saw 30 min. of a hilarious movie called Monty Python and the Holy Grail, 
representing shows with live-action scenes. They were tested on six different 
subjects in three groups of two. In the end, Monty Python and the Holy Grail 
reached a height average of 81, while Chowder reached 80. The results suggest 
that live-action comedy shows affect the heart more than cartoons.
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4668

Which Soil Absorbs Heat the Best? 
Sean Koyama and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tested which soil could absorb heat the best out of beach 
sand, garden soil, paving sand, dry soil and wet soil. Pots of each type of soil 
were placed 24 cm underneath a heat lamp, and the temperature was checked 
at intervals of 15 minutes for an hour. The starting temperature for each pot 
of soil was 22.8° C. Each experiment was tested three times. The beach sand, 
after one hour, had an average temperature of 36.2° C. The garden soil had 
an average temperature of 44.3° C. The paving sand had an average of 43.4° 
C. The dry soil had an average of 42.2° C, and the wet soil had an average of 
33.9° C. On average, the garden soil had the highest temperature after one 
hour. The second most absorbent was the paving sand, third was dry soil, 
fourth was beach sand, and, finally, fifth was the wet soil.   

4669

Effects of Video Games on Heart Rate
Shant Azatian and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This project examined the question that possibly video games increase your 
heart rate. Five people played a video game for 5 minutes each. Each experi-
ment was repeated three times. Their heart rates went higher, then lower, 
and higher again. The changes in heart rate were not very big, though. The 
results suggest that overall their heart rates increased.     

4670

What Energy Drink Is the Worst?
Shayan Vahdani and D. Shah (teacher) 
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment compared the amount of energy given off by four different 
energy drinks. The amount of energy received from each drink was measured 
by taking the serving size of the energy drink, running on a treadmill at 8 
mph, and taking time to see how long you could last without having to stop 
for your breath. Then you should compare that time to how long you can 
normally run at 8 mph without an energy drink. This process was repeated 
three times for every energy drink. Monster Chai-Hai gave the most energy, 
while Starbucks Doubleshot gave the second most, Amp Energy Overdrive 
gave the third most, and Red Bull gave the least. These results show that Red 
Bull is the “worst” energy drink.

4671

Wind Speed Affects the Electricity Development of 
a Wind Generator
Nicholas Kir and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356  

The problem is to find out if spinning a wind generator faster or slower 
would make it generate more electricity or not. The generator was home-
built and took awhile to build. The generator required magnets, copper coils, 
a wood base and wood stands, a dowel and hot glue. The experiment was 
then tested with a fan instead of wind for more accurate results. It started at 
low speed and then increased to medium and then a high speed. The results 
stated that the slower the speed, the more millivolts that are generated – at 
least for my generator because this generator uses magnets, which pull it up  
 
 

at high speed, lessening the magnetic pull and then fewer millivolts are made. 
Other wind generators like those in the fields, known as windmills, don’t 
work to these conclusions. The faster their fan goes the more electricity they 
develop.

4672

Pennies in Saltwater
John Yoon and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356 

This project examined the question of salt-corroding metals. A penny was 
placed in five different cups filled with different liquids and observed hourly. 
The experiment was repeated three times. The first trial proved to be unsuc-
cessful, as the saltwater ratio was low. For the second and third trials, the 
different liquids had no lasting effect on the penny, except for the saltwater. 
The penny in the saltwater began to show signs of oxidation and corrosion 
on the first day of placement.

4673

Different Types of Chocolate Melt Faster
Michael Nakamura and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This study was done to find out which type of chocolate melted faster and 
why different types melted at different times. To find out, the chocolates 
were melted in a microwave and were timed to see which chocolate melted 
the fastest out of the three. The result was: first milk chocolate, second white 
chocolate and third dark chocolate. The ingredients of each chocolate were 
observed and showed that the milk chocolate had more liquid than the other 
chocolates. The white chocolate’s ingredients were similar to the milk choco-
late’s and the dark chocolate was just plain chocolate with nothing special. 
This concludes that liquid contributes to the melting of chocolate when it is 
heated.

4674

Effect of Color on the Ability to Memorize Words
Jaqueline Moore and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tested to see if color had a positive effect on the ability to 
memorize words. Two people were given 30 seconds to try to memorize a list 
of black or colored words and tested on how well they were able to remem-
ber to memorize the words. There wasn’t a large enough difference between 
the results on the tests for the plain and colored words for the color to have 
had an effect.

4675 

Does Sleep Deprivation Affect One’s Reading? 
Patrick Parcutela and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

In this experiment I tested whether or not sleep deprivation affects a 
person’s reading ability. I first had the test subjects read a short paragraph to 
get the time on how fast they can read fully rested. Then I deprived them of 
sleep for 24 hours. Every four to six hours I would have them read the para-
graph again and record their time. I would take pictures of them every once 
in awhile. At the end of the test I would compare their sleep-deprived times 
and their fully rested time. The result suggests that sleep deprivation affects 
your reading ability in a negative way.
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4676 

Which Gender Can Hold Its Breath Longer? 
Miles Oliart and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

My project question was, “Which gender can hold its breath longer?” The 
gender was of the human race. What I did was conduct three different tests 
with males and females, seeing which one could hold their breath longer. 
The first test had one female who competed against three different males in 
a breath-holding contest. The next test had one male against three different 
females, and the final test had three different males against three different 
females. The outcome of my experiment concluded that the females had a 
stronger respiratory system, allowing them to hold their breath longer.

4677

Effects of Fertilizer Concentration on the Growth 
of Bean Plants
Dmytry Pasikov and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment tested the amount of impact the concentration of liquid fer-
tilizer had on the growth of the snow bean. For a period of four weeks, four 
groups of five bean plants were put in a sunny area and watered daily. Liquid 
fertilizer was added to all of the groups except for the control every two days. 
Group 1 got 5 mL of liquid fertilizer. Group 2 got 10 mL of liquid fertilizer. 
Group 3 got 15 mL of liquid fertilizer. The control group got no fertilizer. 
After four weeks the control average grew to a height of 10 cm. Group 1 
average grew to 11 cm. Group 2 average grew to 13 cm, while Group 3 average 
grew to 2 cm. This shows that a high concentration of fertilizer results in the 
reduction of growth in bean plants.

4678

How Does Music Affect Your School Grades? 
Isabella Spring and D. Shah (teacher)
Portola Highly Gifted Magnet Center 
18720 Linnet St.
Tarzana, CA 91356 

One of the things scientists have been looking at in today’s time with the 
huge love for all different kinds of music is the effect each individual type 
has on people’s grades. The weird thing is, they haven’t really looked at what 
those people like to listen to. For example, a person might prefer rock over 
something like classical, and like the rhythm so much more that it allows 
them to solve problems a lot more accurately and a lot swifter than with 
classical. The idea of this experiment is to take a group of kids in middle 
school, or even two, give them a test while they listen to their preference, 
and then give them another test but while they listen to classical. The reason 
this experiment didn’t make the hated type of music a variable and kept it at 
classical was that most scientists who do these studies show how most kids 
who listen to classical are smarter. When doing the experiment give as many 
children as are being tested one test and ask them what songs they like at the 
moment (ask for a couple, just if they need more time). Then have them start 
the test while listening to their preference. Then, once they have finished, 
have them take another while listening to classical pieces. Afterward, repeat 
with different tests and record the data. Then see which ones they did bet-
ter on and form a conclusion. The funny thing about the results is that my 
hypothesis was totally wrong. Most children get easily distracted when they 
listen to music that they like and don’t pay attention to any work, while clas-
sical they can easily tune out so that might be the reason.

4679

Determining What Soda Fizzes the Most
Carole La Duca and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St.
Tarzana, CA 91356

This experiment includes various topics; the topic question was to figure out 
which soda fizzes the most of the four sodas used to conduct this experi-
ment. These sodas are Diet Coke, Sierra Mist, Orange Crush and Squirt. 
My hypothesis was that the Diet Coke would fizz the most because it is a 
container of many different ingredients. To figure this out, it is required to 
have a pack of Mentos mints, a bottle of soda for each of the four varieties of 
soda, and some form of measurement such as a measuring stick or measur-
ing tape. The Mentos are dunked into each bottle of soda one at a time. The 
soda whose bubbles fizz enough to rise the highest is the soda with the most 
fizz. The result was that Diet Coke has the most fizz, considering it is a diet 
soda and many ingredients in Diet Coke are more varied. On the other hand, 
Sierra Mist ended up having the least fizz of all of the sodas.

4680

Copper vs. Rubber 
Benjamin Shamam and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of this experiment is to see which of these two materials 
conducts electricity better: a copper wire or a piece of rubber. By conducting 
this experiment I can find out if a battery can power a light bulb through a 
copper wire or a piece of rubber. My hypothesis is that using the copper wire 
to attach a 9V battery to an ordinary light bulb will allow a flow of electrons 
to travel through it, making the copper wire a conductor of electricity. Using 
a piece of rubber instead of one of the copper wires to attach the 9V battery 
to the ordinary light bulb should produce different results. The light bulb 
didn’t turn on because the battery wasn’t strong enough to power it. Even 
though this happened, I could still feel the electricity on the side of the cop-
per wire that was opposite the battery. Then I took another piece of rubber 
and replaced the copper wire with it. The light did not turn on and I could 
not feel any electricity coming from the rubber at all. This means that the 
copper wire is a conductor because it allows the electrons from the battery 
to flow through it easily, while the piece of rubber is an insulator because 
it doesn’t allow a flow of electricity through it. My hypothesis was correct 
because even though the light bulb didn’t turn on, the copper wire was still 
a conductor of electricity due to the heat I could feel. When I used the rub-
ber to attach them there was no electricity in the rubber because it was an 
insulator of electricity.

4681

Do Shoes Affect How Fast You Run?
Camran Pakbaz, Joseph Parzivand and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of the experiment was to see whether or not certain types of 
shoes make people run faster. By doing this I can see if there are really such 
things as “athletic shoes,” or if it is all fake. My hypothesis is that the shoes 
that are said to be for athletics do make people run faster and jump higher 
than regular shoes. For my experiment I used blue tape, a stopwatch and five 
pairs of shoes. The shoes I used were Homer Simpson house slippers, Vans, 
Nike Blazers, Nike Hyperdunks and Jordan Six Rings. For the experiment, I 
measured a distance of 50 feet, and marked the distance with blue tape. I had 
my project partner time my runs at the opposite end of the 50 feet. Then I 
ran the 50 feet three times with each shoe. Next I tallied all of the times and 
got an average for each shoe. The average time for the Homer Simpson slip-
per, which was the least athletic shoe, was 3.916 seconds. The average for the 
Vans, which are not a very athletic shoe, was 3.126 seconds. The average for 
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the Nike Blazers, which are somewhat athletic shoes, was 3.003 seconds. The 
average for the Nike Hyperdunks, which are supposed to be very athletic 
shoes, was 3.126 seconds. The average for the Jordan Six Rings, which are also 
very athletic shoes, was 3.336 seconds. The conclusion was that the “athletic 
shoes” did not have a significant difference in time than the non-athletic 
shoes. All of the shoes were in the 3-second mark, so there were no drastic 
changes. My hypothesis was incorrect because the time stayed constant, no 
matter which shoes were worn. 

4682

Egg-speriment  
Ronit Khoobbayan and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

I have recorded an abstract which finds out what will happen to an egg when 
put in vinegar for one day. The materials needed to do this are one egg (raw 
or hard boiled), one cup of vinegar and one clear jar or glass. First I poured 
one cup of vinegar in the jar. Then I placed one egg (raw) into the jar with 
the vinegar. As I put the egg into the jar of vinegar, bubbles started rising 
from the egg. I left the egg in the vinegar for one day and then took it out. 
The results show that when you take the egg out of the vinegar after one day, 
the shell of the egg becomes soft. Eggs contain something called calcium 
carbonate, which makes the egg hard. Vinegar is an acid known as acetic acid. 
When calcium carbonate (the egg) and acetic acid (the vinegar) combine 
they produce something called a chemical reaction and carbon dioxide (gas) 
is released. This is what causes the bubbles to form. The chemical reaction 
keeps happening until all of the carbon in the egg is used up. It takes about 
a day. After one day of the egg sitting in vinegar I took out the egg. The shell 
of the egg became very soft. When I took the egg out of the vinegar it was 
soft because all of the carbon floated out of the egg in those little bubbles.

4683

What Substance Can Erase or Remove Nail Polish?  
Huy Chu and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The goal of this experiment was to test if there is any substance other than 
nail polish remover to erase or remove nail polish. My hypothesis was that 
only acetone would clean off nail polish. To do this experiment these materi-
als were needed: water, vegetable oil, acetone, cotton balls, juice, vinegar, five 
fake nails, nail polish and little jars. First I got all my materials ready for the 
experiment. Then I filled the little jars with all of the five liquid substances. 
I labeled each jar so I wouldn’t forget which substance was which. After that 
I painted the five fake nails. Then I took a cotton ball and dipped it in the 
first liquid substance and used it to wipe off the nail polish on the fake nail. 
I did the exact same process with the other four cotton balls. Finally when I 
was done I recorded my data and saw that my hypothesis was right! What I 
learned from the experiment is that only acetone can remove nail polish.

4684

Dogs and Colored Balls
David Akhavan and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

For my abstract I got four different colored balls, white, blue, grey and green. 
I wanted to see which one my dog could see the best and how long it would 
take. To have a consistent distance, I decided that 50 ft. would be the best. 
So I put a border at the 50-ft. mark. I threw the white ball at the 50-ft. mark 
and it took him 7.89 seconds. It took him awhile to locate the white ball. 
Then I threw the grey ball to the 50-ft. mark and with little hesitation he 

ran with a better time of 5.63, so he probably saw the grey ball better. Then I 
put the green ball and he had no hesitation and just ran full speed at a great 
speed of 4.57 at the border. Then I threw the blue ball. Once I threw the 
blue ball he couldn’t locate the ball for around 4 seconds, and then he ran at 
a slow speed and ended with a speed of 9.48 seconds. My conclusion is that 
dogs that see black and white can also see green just as well.

 Average speeds:
 White:  6.34 ft/s
 Grey:  8.91 ft/s
 Green:  10.89 ft/s
 Blue:  5.27 ft/s

4685

The Effect of Hand Sanitizer on a Tooth for a Week
Benjamin Cranow and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of my research was to see what hand sanitizer does to a tooth. 
The results will tell me what alcohol does to teeth when people use mouth-
wash with alcohol in it. I think that it will just clean the tooth. To get my 
result I filled a container with hand sanitizer, and then I put in a tooth that I 
lost when I was younger. I left the tooth in the container for a week with the 
hand sanitizer. Every day the hand sanitizer started to disappear, so I added 
more over time. The result of the experiment was that the blood that was 
already inside of the tooth and dried started to come out of the side of the 
tooth. I learned that the hand sanitizer cleaned the inside of the tooth, leav-
ing what was inside on the outside. My hypothesis was wrong because I said 
that the hand sanitizer would clean the tooth, but it just moved the blood 
from inside the tooth to the outside.

4686

Fire and Balloons 
Jacob Radparvar and S. Tanaka (teacher)
Gasper de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The reason I did this experiment is to share the knowledge of how heat pops 
a balloon and how it can temporarily be stopped. My hypothesis was if you 
have water in a balloon the flame would heat the water and not the rubber 
of the balloon. So I went ahead and tested the hypothesis. To do this I blew 
up two balloons, one that had a half cup of water in it and another empty. I 
tied both balloons closed and brought a lighter. I held the flame under the 
balloon that was empty and it quickly popped. Then I held the lighter under 
the balloon with water in it and it lasted about 10 seconds compared to 1 
second. I filled another balloon with a half cup of water and held the lighter 
under it for 7 seconds. I looked at the bottom of the balloon and I noticed 
a burn mark, one that would have popped an empty balloon. I then came to 
understand that my hypothesis was correct. The first balloon popped because 
it was empty and the flame quickly burned the rubber, causing it to pop. The 
second one with water took longer to pop because the water was first heated, 
and then the flame started to burn the rubber, leaving a black mark. Now I 
have learned that the flame chooses to heat what is inside the balloon first. 

4687

Is Water the Only Liquid Needed to Grow Plants?
Miriam Green and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

Can we save our planet and find a way to conserve water while growing 
plants? I conducted an experiment to find out. Maybe there is a different 
liquid that can help germinate plants besides water. I used water, apple juice, 
milk and vinegar. My hypothesis was that besides water, apple juice could 
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grow plants. To begin my experiment, I placed the soil in each of the four 
plastic pots I had set out (about the same amount of soil in each). I then 
formed a small hole with my finger in each of the pots, in order to place the 
seeds in. After I filled each hole with the same number of seeds in each, I 
covered the hole with more soil. After that, I poured each of the liquids into 
the soil. I poured a tiny bit less of milk and vinegar since they were probably 
going to have a stronger effect on the plant growth. I “watered” the plants 
when needed throughout the experiment. As the next few weeks passed, 
there was not enough sun and due to that, I noticed no plant growth. I had 
to try again, so I added more seeds (including bulbs) plus new soil to the pre-
ceding contents. I followed the same steps as before and waited for the new 
results. For the next few weeks, the sun shone and the rain poured. I saw that 
this helped the experiment when I saw the watered plant had sprouted. As 
the weeks went by, no other signs of growth occurred, but mold did appear 
on both the apple juice- and milk-fed soil. By conducting this experiment, I 
have concluded that milk and apple juice, when left outside for a long period 
of time, eventually grow mold, which might have killed the chance of any 
plant growing. I have also concluded that vinegar dries up easily, which could 
have killed the seeds. Another conclusion I came to was that maybe because 
every other liquid besides water has added contents, water is the only one to 
grow anything. The overall conclusion I found is that water is the only liquid 
that can germinate a plant. My hypothesis was wrong because apple juice was 
not able to produce any plant. 

4688

The Effect of Paper Towels vs. Napkins
Sabrina Sagiyan and S. Tanaka (teacher)
Gasper de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of this study was to see if paper towels or napkins soak up more 
water. My hypothesis is that the paper towels are going to soak up more 
because they are thicker and if you feel the material it’s heavier, unlike the 
smooth and soft napkins. To start my experiment I used Bounty paper towels 
and Scott napkins. First, I had to pour some water on the table. Then, I put 
the napkin over the water and suddenly I started to see that the Scott napkin 
didn’t soak up the water and that the water stayed on the table instead of in 
the napkin. Then, I experimented with the paper towel and I could easily see 
the result that almost all of the water was in the paper towel. I experimented 
twice just to see if I was correct. The two times I experimented I found out 
that paper towels are better. When I finished the experiment I saw that the 
napkin was really wet and with a wet napkin you can’t wipe up anything, but 
with the paper towel it was only half wet and you could clean more. By doing 
this, I can see that paper towels are more effective than napkins for this 
purpose. If I had a really big mess that I had to clean up and I had to choose 
between napkins and paper towels, I would choose paper towels because they 
absorb more and you wouldn’t have to use 10 of them to clean up a mess. My 
hypothesis was correct because I knew that the paper towel is thicker than 
the napkin itself. 

4689 

The Effect of Diet on Intelligence Level
Robyn Fishman and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of this study was to see if a mouse would become smarter with 
a healthy and varied diet, and if it would become dumber with a diet of pro-
cessed foods and trans fats. I did this because I wanted to know if diet can 
affect intelligence, and to try and show people that – if my hypothesis is cor-
rect – a healthy diet is more important than just for weight. My hypothesis is 
that the mouse fed the healthy meal will have increased intellect, and the one 
fed the junk food will become stupider. 

To begin this experiment I borrowed three mice from a friend who just got 
them a day before. I ran the mice through a maze as soon as I brought them 

into my room. The mouse (A) to be fed the healthy food did not complete 
the maze within the 10-minute time limit. The mouse (B) to be fed pellets 
is the control mouse for this experiment, and finished the run in 1 minute 
and 48 seconds. The mouse (C) to be fed the unwholesome food finished the 
run in 4 minutes and 36 seconds. A never moved, B ran around a lot and C 
stopped at the same place as A. For one week I fed them simple pellets, so 
they could get used to their temporary home. On the first day of the second 
week, the true experiment began. A was fed rich greens, carrots and fruits. B 
was fed pellets, and C was fed junk food like potato chips. For safety reasons 
of not wanting to kill the mice, all three of them had some pellets, no matter 
what, to make sure they got the nutrition. After waiting three weeks I ran 
them through again. I tried to spread out doing the maze, so they would 
not get used to it. This time, A made an astounding record by finishing in 
47 seconds! B finished a bit quicker, with 1 minute and 45 seconds. C went 
slower this time, finishing at 5 minutes and 57 seconds. This time, A moved 
quickly and didn’t just sit there. B moved at a consistent pace. C went to 
almost the same path as A and B, but then turned around and ran back to 
start three times. After feeding them for two more weeks, I gave them the 
final test. The final results are: A went from not completing it to finishing in 
47 seconds, and then in 33. B went from 1 minute and 48 seconds to 1 minute 
and 45 seconds, and then to 1 minute and 30 seconds. C went from 4 minutes 
and 36 seconds to 5 minutes and 57 seconds, and then to 6 minutes and 12 
seconds. 

I have learned that intelligence is affected by your dietary habits. I have 
determined my hypothesis was correct because the speed of the mouse fed 
the healthy food in getting to the final point increased, and the speed of 
the mouse that was given the unhealthy food decreased. But, I consulted a 
professional who deals with mice, and have uncovered something that might 
have made the answers what they are. The mice are from different strands, 
and as such, one could be more intelligent than another. Their genealogical 
background was not known. 

4690   
The Squirrel Experiment
Benjamin Franklin Schnitzer and S. Tanaka (teacher) 
Gasper de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

There is a dispute in our townhome complex about squirrels coming to 
people’s balconies. Some residents complain that it’s because of people put-
ting out food for the squirrels. Other residents complain that squirrels come 
anyway, whether or not food is left out for them. I’ve decided to see who’s 
right and who’s wrong. This can help us to see if squirrels come to people 
because food is there, or just because they want to. So to do the observa-
tions, I would leave nuts out and see if squirrels would come, and then leave 
no nuts and see if they would come. For my first day of observation, Jan. 6, it 
was in the morning, 9:40 a.m.-10:30 a.m. I left no nuts out at first, and then 
after a half hour I put out some nuts, and then after another half hour I took 
the nuts away. I had no luck in my morning observation. After we came home 
in the late afternoon, the time was 3:40, my mom dropped me off so I could 
do my afternoon observation, and we were lucky to see a squirrel! I quickly 
went back inside to do more observation, hoping to see more squirrels, but 
saw nothing. I decided not to do any evening observations. The next morn-
ing I did more observations, but I got nothing. When I left food out while 
I was out of the house, I came back to find no trace of the nuts, not a single 
crumb. I put more nuts out and was surprised to see a squirrel finally come 
and take the nuts! I put more nuts after it left and another came! After that 
squirrel left, I decided that I should see if they would come without the nuts 
being there, and ANOTHER squirrel came, but it was eating this sort of nut 
with what looked like wooden spikes around it, and it took it apart. I put 
more nuts out that evening, but nothing. The final observation day I decided 
it would be best if I did the observing in the afternoon. So I put the nuts 
out, and I got lucky again, another squirrel! But, it was smaller than the other 
ones that I’d seen. I didn’t put out any more nuts and waited for more squir-
rels, but I got nothing. I’d seen how many squirrels had come: two squirrels 
without nuts and four squirrels with nuts. (continued on next page)
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In conclusion, I’ve decided that squirrels come mostly in the afternoon  
regardless of whether there is food, but there are more when food is avail-
able. Food is untouched by squirrels if left out overnight. Through my obser-
vations, I’ve seen that they leave no trace of crumbs after eating (in this case, 
they seem to be neat eaters), that smaller squirrels take more time eating, 
and that squirrels mostly come in the afternoon. So I’ll have to inform the 
neighbors that there are going to be squirrels no matter what. 

4691

Twelve vs. Three
Jonathan Cole and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The point of my research is to find out what different species of birds would 
be attracted to eating bread and if they could calculate to see who was throw-
ing the most bread. I did an experiment at Lake Balboa Park, December 29, 
2009 in the afternoon. My sister and I traded throwing 12 pieces of bread vs. 
three pieces of bread into the lake to see what species of birds would come to 
eat the bread and how many. We did this by timing one minute between each 
throw. We tried 10 times total in two different locations. This experiment is 
to see if birds are smart enough to notice that the area with more bread is 
where they have a bigger chance of getting food. 

The two hypotheses I have are that the person with 12 pieces of bread will 
get four times the number of birds than the person throwing three pieces 
of bread, and that the fishing birds will not eat the bread. My resources are 
four loaves of bread cut into nine equal pieces per slice, my sister to help me 
throw the bread, my mother to take pictures, my cousin to help me identify 
birds, and my 3-year-old cousin to take some bread and attract all the birds 
in between my sister and me. The conditions at the park were slightly cloudy, 
cold, quiet and windy, with a small group of people, and a 3-year-old running 
around. The species of water birds were American Coots, Mallard Ducks, 
Pekin Ducks and a Toulouse Goose. The first thing my sister and I did was 
separate 30 feet from each other. My sister threw the three pieces of bread at 
the same time I threw my 12. On our first throw, the birds were equal. Then 
after the fifth throw, there were a massive number of water birds around me.  
My sister ended up with at least 10 out of the 50 birds. I got at least 40 out 
of the 50 birds trying to get the bread. Our second area was cloudy, quiet, 
cold and a little less windy in comparison to the first area, and we had com-
petition with others feeding the birds at some distance. The types of birds in 
the area were all American Coots except for one Mallard Duck. The fishing 
birds there were Egrets, a Night Heron and a Great Blue Heron, which hap-
pened to be right next to us and had no interest in the bread or the people. 
This time I threw three pieces of bread while my sister threw 12 to make sure 
the birds did not just like me better. The ratios of birds that my sister and I 
got were at least 40 to four at the end of the throwing. The result was that 
the person with four times the amount of bread than the other person got 
four times as many birds. My hypotheses were correct because birds knew 
who had the most food after a few throws and meat-eating birds had no 
interest in the bread.

4692 

Do Pills Dissolve Faster in White Vinegar,  
Soda or Water? 
Julianna Nguyen and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of this study was to see if a pill would dissolve or evaporate into 
three different liquids, and which liquid would the pill dissolve into first. My 
hypothesis is that the pill would dissolve faster in the white vinegar. First I 
got three jars and added a different liquid to each of them. One jar contained 
white vinegar, another jar contained 7UP and the last jar contained water. 
Then I added one Tylenol pill to each jar containing the liquids. At first 

nothing happened, except the pill in the white vinegar stayed at the bottom, 
the pill in the 7UP floated to the top, and the pill in the water also sank to 
the bottom. A few seconds later, the pill in the white vinegar started to foam. 
For the one in the 7UP, the gas was being released, and the pill in the water 
was turning into powder. A minute later, the pill in the white vinegar started 
to foam even more, the pill in the 7UP was dissolved completely, and the one 
in the water stayed powdery. A few seconds later, what happened to the pill 
in the white vinegar was that all of the powder scattered around. The pill in 
the soda was still dissolved, and it was bubbling and popping. The one in the 
water stayed the same. The pill in the 7UP evaporated the quickest. What I 
learned from this experiment is that if you ever take a pill with white vinegar, 
the results would be that the powder from the pill would scatter around. If 
you take a pill with a soda, then the pill would dissolve and wouldn’t work, 
and if you take a pill with water, it would stay in one place. To conclude this 
experiment, I have found out that my hypothesis is wrong. Soda has more 
gas, which must have dissolved the Tylenol, and using water to drink pills is 
much better than soda or white vinegar, because the pills wouldn’t dissolve  
or scatter.

4693 

Sucking an Egg Into a Bottle 
Aley Vilches and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The purpose of this experiment is to see what will happen if you light a 
match, put it into a bottle, and then place a hardboiled egg on the open-
ing of the bottle. My hypothesis is that the egg will melt or be sucked into 
the bottle. To begin my experiment, I used a glass bottle with a long neck, 
a boiled egg, a lighter, a small piece of paper towel and my safety glasses. I 
first put my safety glasses on. Then I lit the piece of paper towel with the 
lighter. As soon as it was lit, I quickly pushed the paper towel into the glass 
bottle. Then I quickly placed the egg on the opening of the bottle and waited 
about 25 seconds. After the 25 seconds had passed, the egg was sucked into 
the bottle. As a result of the experiment, I found out that my hypothesis 
was correct. What happened was the lit paper towel heated the air inside the 
bottle, which also made the air expand. As the heated air expanded, some of 
it still escaped from the bottle. When the lit paper towel went out, the air 
inside the bottle cooled and contracted. This created a lower pressure inside 
the bottle than outside. Therefore, the greater pressure outside the bottle 
forced the egg into the bottle. 

4694

Which Lotion Moisturizes the Skin Best and for 
Which Skin Type?
Amy Woo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was done to see which lotion moisturizes the skin best and 
for which skin type. In this study, four different types of body lotions were 
used: Bath and Body Works Body Lotion, Neutrogena Body Lotion–Light 
Sesame Formula, Eucerin–Dry Skin Therapy and Johnson’s Baby Lotion. 
Also, in this study, three people with the skin types of dry, normal and sensi-
tive, respectively, were used. First, you would take one of the lotions and ap-
ply a small amount onto the subjects’ right wrists. The lotion would then be 
absorbed into the skin and your test subjects would make observations such 
as comparing their skin before they applied the lotion and after, how well the 
lotion moisturized the skin, and so on. The next day, you would do the same 
procedures but with a different lotion. Keep doing this until you get to the 
last lotion. The results of the experiment were that Johnson’s Baby Lotion 
worked best with sensitive skin and normal skin, and Bath and Body Works 
Body Lotion worked best with dry skin. Therefore, this concludes the answer 
of which lotion moisturizes the skin best and for which skin type.
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4695

The Effects of Color on Memorization
Katherine Arellano and G. Zem (teacher)
Grover Cleveland High School Magnet
8140 Vanalden Ave.
Reseda, CA 91335

This study examined the possible effects color vs. black and white may have 
on memorization. In this experiment, I used 10 persons in total, five men  
and five women, to test my hypothesis. In order to see their true potential,  
I had all examiners sit down in a quiet room to prevent any distractions. 
Once they were situated, I handed out the first list with 10 words written in 
black ink. After an hour, I asked each person to name any words that they 
may have remembered from the list. Next, I handed out the second list with 
the same number of words, but this time, they were written in colored ink: 
red, blue, green and orange. And once again, after an hour, I asked each  
tester to pronounce any words that they may have remembered from the 
second list. 

After recording and examining my results, I discovered that the fallout wasn’t 
as hypothesized. I believed that people would remember the words written 
in colored ink much better. In a ratio of 2:1, both men and women seemingly 
remembered words written in black ink over words written in colored ink. 
Now this may not be true for our entire population. Since the final conclu-
sion was very close, it is possible if I had tested a bigger group, I would have 
seen a greater difference. 

4696

Makeup Shake Up
Adriana (Posey) Feuer and D. Kraemer (teacher)
Hamilton High School
2955 South Robertson Blvd.
Los Angeles, CA 90034

Have you ever wondered what is in the lip gloss you use? What most women 
don’t know is that there are numerous harsh chemicals, such as petroleum 
distillate (found in furniture polish), hiding behind fancy names on the 
ingredient list of most store-bought lip gloss. Science plays a big role in 
cosmetology, so I conducted an experiment with all-natural lip gloss. The 
three most prominent ingredients (solvents) were shea butter, beeswax and 
castor oil. Each made a different contribution to the mixture. For example, 
beeswax gave it a hard, waxier consistency, while shea butter made it soft and 
castor oil gave it that much desired shine. The other ingredients (solutes) 
were Vitamin E, color and flavor. To get all of the ingredients to mix together 
or dissolve, heat was added to the equation. During the heating process, 
indications of a chemical reaction occurred within the solution, for instance 
bubbling and small explosions. I later discovered the reasons for these explo-
sions were that the ingredients had different boiling points, causing one to 
heat up more quickly than the others. I also came upon the repulsions of 
non-polar and polar molecules, so my lip gloss did not completely mix. All of 
the reactions I came upon were physical reactions, which is a part of science 
known as “chemistry.” My experiment was a success, and from it I got a new, 
all-natural lip gloss.

4697 
Effects of Fluoride on Stained Teeth
V. Farkhondeh and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined oral hygiene against common household beverages. 
These beverages include vinegar , coffee, tea, cranberry juice, Coca-Cola and 
red wine. Two cups of each liquid were placed indoors at room temperature. 
Then six hard-boiled eggs were placed in one cup of each of the six different 
liquids. Hard-boiled eggs were used because they share a very similar calcium 
structure like teeth. The other six eggs received a careful wash with fluoride 
toothpaste before being put into the cup. After three days of experiments, 

the vinegar created the most damage, followed by red wine, cranberry juice, 
Coca-Cola, coffee and tea, in that order. The eggs that had received a wash 
of toothpaste had noticeable differences, such as a closer appearance to the 
general tooth color, white. Other differences included clarity, as there was 
a certain glossiness to the brushed eggs, and strength, as the brushed teeth 
felt much more solid while there were cracks that could be seen on the plain 
eggs. From my studies, in most cases fluoride clears most stains, whitens and 
protects teeth.

4698

Bernoulli’s Principle
M.R. Kulkarni and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was conducted to prove Bernoulli’s Principle. This was done 
by blowing hot air in between two objects, hoping to cause them to come 
together and not repel each other. The hypothesis made was that the two 
cans would collide faster with the higher speed setting because that would 
cause less air pressure. This would cause the outward force of the air between 
the cans to weaken. The higher air pressure area around the cans would push 
the cans inward.

To conduct this, two emty 340 mL cans were hung from a ceiling. First, the 
blow dryer was used at its lowest settings between the two cans at 12 cm. 
The time it took for the cans to collide was noted at this distance. Then the 
cans were moved 13 cm apart and the blow dryer was used once again. This 
was repeated at the low speed setting until the cans were so far apart that 
they could not collide. This was the control setting. Next, the blow dryer was 
set on a high speed setting and the experiment was repeated, starting at 12 
cm. The rest of the experiment was also repeated at this speed. This was the 
experimental setting.

The results showed that the higher the speed of hot air, the faster the cans 
came together. Also, the cans could collide from farther distances with the 
faster air/less air pressure. To conclude this experiment, Bernoulli’s Principle 
was shown and proven since the faster air caused a faster collision due to less 
air pressure.

4699

How Will Different Living Conditions Affect a 
Plant’s Growth?
Gagandeep Singh and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave. 
Chatsworth, CA 91311

In this experiment, a test was made to see if a plant would grow better under 
the sun or under a lamp. The outcome was, of course, that a plant grows bet-
ter under the sun. But a question may be why this is so. The answer is that a 
lamp does not give the right amount of nutrition to the plant. The plant died 
in this experiment because it was too close to its light source and it didn’t 
have enough wind or environmental air. The experiment itself was meant to 
see if a plant could grow better, healthier and larger than a plant grown under 
the sun. The truth was it grew larger but not healthier. In 12 days it grew to a 
height of 7 1/2 inches, compared to the plant in the sun, which was only  
3 1/2 inches in 16-plus days. This outcome is surprising but it is one that can 
be understood because a plant grows better outside in its environment rather 
than indoors under a lamp. In this case nature is better for this plant rather 
than a lamp. All together this experiment was fun and it was interesting, too. 
It went well and good research was made of it.
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4700 

Which Fruit or Vegetable Is the Best Battery?
J. Chen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study was taken to find out which fruit or vegetable would make the 
best battery and which type of fruit or vegetable had the highest voltage 
in direct current (vdc). A zinc nail and a penny were stuck into a fruit or 
vegetable. The fruit or vegetable was then wired to another (with wires con-
necting from one penny to a nail on the other fruit and vice versa). Then, 
using a voltmeter, the volt of the fruit/vegetable was measured. The higher 
the number on the voltmeter, the more power the vegetable/fruit has and 
the better it works as a battery. If two fruits/vegetables had a voltage that 
was too low to be used as a battery for a calculator, more fruits/vegetables 
were added. Two oranges had a voltage of 0.9 vdc, two lemons had 0.5 vdc, 
two limes had 0.4 vdc, two apples had 1.1 vdc, two pears had 0.9 vdc, two 
tomatoes had 0.6 vdc, two onions had 0.7 vdc, two little potatoes had 0.5 vdc 
and two big potatoes had 1.8 vdc. Out of all of the fruits and vegetables, only 
the two big potatoes could turn on the calculator, even if you added more 
fruits and vegetables to the others (like three apples or three pears). This 
suggests that size does matter when it comes to fruit and vegetable batteries 
and smaller fruits and vegetables will have a lower voltage. Also, the electric 
current may play a role in whether the fruit or vegetable could be used as a 
battery or not.

4701

Effects of Liquids on Eggs Over Time
K.A. Luster and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment examined the effects of several liquids on raw chicken eggs 
over time. Eggs were placed in cups containing vinegar, Sprite, Coca-Cola 
and water for a time period of eight days. They were observed in 12-hour 
intervals throughout this time. At the end of the eighth day the eggs were 
removed and carefully observed. The vinegar and Coca-Cola showed great 
damage to the eggshell, while the Sprite showed little damage to the shell. 
Water had absolutely no effect on the egg. The results suggest that the 
liquids with lower pH levels, those being more acidic, cause more damage to 
the egg, while higher pH levels, being more stable, show little or no effect on 
the egg. Liquids having lower pH levels are very corrosive and, therefore, are 
harmful to many things, not just eggs.

4702

Effects of Different Organic Materials  
on the Growth of Mold
Y. Nakamura and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was conducted to understand what kind of effects different 
organic materials have on the growth of mold. Pieces of sponge were put in 
conditions desirable for mold growth (limited sunlight, wet). The pieces of 
sponge were added with the following: water (control), vinegar, citrus, ginger 
and 5% salt concentration saltwater. The liquids were added every other 
day in order to prevent the sponges from drying out. The amount of mold 
was recorded daily for a two-week period. The results were that the citrus 
and ginger sponges were the only ones with mold. This suggested that the 
sponges with juice from a plant or a fruit tend to have a higher percentage of 
mold growth than those with other liquids.

4703

Effects of Color and Font Style of Text  
on Reading Ability
Ayesha Baig and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined the correlation between the color and font style of text 
and the reading ability of people. A total of six people were tested, three of 
them being around age 12 and three of them being above the age of 18. Both 
genders were tested in each age group. Everyone was asked to read the same 
paragraph three times. Each paragraph was written in different colors. The 
font style and size of these three paragraphs were kept the same. The only 
difference was the color of the text. Then the people were asked to read the 
same paragraph, this time having different font styles. The color and size of 
these three paragraphs were kept the same. In total each person read the 
same paragraph six times. They were timed on how long it took them to read 
each paragraph. The results show that people read faster when the color of 
the text is dark. They also read faster when the font style is simple and com-
monly used.

4704

Effects of Various Liquids on Metal Objects
H.A. Nalbandian and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment studied the question of what types of liquids cause the 
most rust on a penny, nail, sewing needle and a paper clip. Each object was 
submerged in a cup with water, vinegar, Dr. Pepper, chicken broth, Pepsi, 
orange juice, ginger ale, light soy sauce and a cup with saltwater for seven 
days. After seven days, the objects were taken out of the cups, dried and 
observed. The light soy sauce caused 18% of the rust. Pepsi and Dr. Pepper 
are similar liquids, and they both caused 15% of the rust. Vinegar caused 13% 
of the rust, while orange juice caused 12% of it. Saltwater caused 10% of the 
rust and chicken broth caused 7% of it. Water and ginger ale both caused 5% 
of the rust, which was the least. The results suggest that sodium is not the 
only factor that causes rust to occur.

4705

Effects of Caffeine on Plant Growth
Charles Lombard II and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined the effects of different caffeinated drinks on the 
growth of sunflower plants. Three different containers were filled with the 
same amount of potting soil and sunflower seeds. The first bin, the control 
group, was given water. The second bin of plants was given Coca Cola, which 
contains 34 mg of caffeine. The third bin of plants was given Folgers regular 
coffee, which contains about 60 mg of caffeine. Each plant was given its 
respective liquid at the same time every day for 14 days. The height of the 
sunflower sprouts was measured every other day. At the end of the 14-day 
period, the control bin had approximately 12 inches in height, the coffee bin 
had approximately 10 inches in height and the Coca-Cola bin only had one 
sprout which was about an inch. From this experiment, I can conclude that 
caffeine is not beneficial to the growth of sunflowers. I think the caffeine 
only helped jump-start the seeds’ growth during the germination period, 
but once the plant began to sprout, I think the caffeine stunted the plant’s 
growth. Coca-Cola definitely didn’t work because the added sugar, glucose 
syrup and carbon dioxide depleted the plant of the rich supply of nutrients 
in the soil. Water is simply the best liquid to grow plants in, and if nature can 
live with it, so can I.
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4706

Will Adding Winglets and a Tail on a Paper  
Airplane Help It Fly Faster, Longer, Farther  
and Smoother?
Matthew Navarro and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment was to determine whether adding a pair of 
winglets to a group of paper airplanes would help them fly longer, farther and 
faster, and glide smoother through the air. Winglets are nearly vertical exten-
sions of a wing’s tip that slice though vortices, spiraling air currents that tend 
to form behind the tip of a wing, to reduce drag. This causes the airplane to 
become more fuel-efficient. Winglets also help prevent vortex tip, and help 
increase an airplane’s directional stability. I believed that the paper airplane 
with just winglets, and no tail, would fly the longest, farthest and fastest, and 
glide the smoothest. To test my hypothesis, first I waited for three mildly 
sunny days, all with a slight breeze. When the first day arrived, I collected 
three pieces of copy paper and folded three paper airplanes. For my first 
plane, I left it as its basic design. For the second airplane, I folded a pair of 
winglets at the tip of the wings. For my third plane, I folded a pair of wing- 
lets at the tip of the plane’s wings, then cut a single line one inch away from 
the back of the airplane, and elevated it to make a tail, leaving me with three 
different designs. I then went outside and tested each uniquely designed 
paper airplane 25 times. Each airplane was thrown at the same thrust, at the 
same angle of release and nearly at the same amount of breeze. I tested how 
long each plane stayed in flight, how far it flew and how fast it flew. I used a 
timer to test each plane’s time in flight. I then tested how far each plane flew 
by marking where I threw the planes, and marking where each plane landed. 
I used a 50-foot measuring tape (in inches) to measure the distance between 
each mark, and recorded it on a log sheet I created. I also had help from my 
family to help me get an accurate measurement for each paper airplane. 

With the data I was able to determine how fast each airplane traveled by 
using a math formula, distance equals rate times time. My data shows that 
the average time that the paper airplane with no attachments flew was 1.3388 
seconds. The average length traveled was 205.93 inches, and it flew as fast as 
7.2428 miles per hour (mph). The average time for the paper airplane with 
just winglets was 1.9192 seconds. The average length traveled was 346.14 
inches, and it flew as fast as 10.4088 mph. Lastly, the average time for the 
paper airplane with a pair of winglets and a tail was 1.8484 seconds. It flew 
an average distance of 357.1 inches, and it flew at an average speed of 11.1388 
mph. The information from my experiment suggests that my hypothesis was 
partially wrong, and that the paper airplane with a pair of winglets and a tail 
flew the fastest and farthest and was the most stable out of all the three dif-
ferent paper airplanes, but it did not stay in flight the longest.

4707 

Can I Extract DNA?
Alejandro De Santiago and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to see if a fruit or vegetable still has its 
DNA once it has already been harvested and to see which DNA is longest, 
the tomato’s, apple’s or onion’s? I believe that the tomato’s DNA will be the 
longest. To prove my hypothesis, I made a solution (prepared as directed) 
and when I finished, I put it in the refrigerator along with the ethyl alcohol 
so that it could be cold when I used it. The next day I chopped an onion, put 
it in a 4-cup measuring cup and poured the solution I made the day before. 
I then put the measuring cup in hot water that was about 50-60 degrees 
Celsius for about 10-15 minutes, pressing the onion onto the side of the mea-
suring cup with the back of a spoon. Then, I put it in cold water for about 
5 minutes, while pressing the onion to the side of the measuring cup with 
the back of a spoon. After, I filtered the solution by pouring it on six coffee 
filters that were in a funnel. The funnel was on top of a 1-cup measuring cup. 
After the solution was filtered I dispensed it into a test tube so that it would  
 

be a third full. I then added alcohol so that it would create a top layer that 
was about 1 centimeter thick. I let the solution sit for a couple of minutes, 
until the DNA precipitated out of the onion. I repeated the steps for the 
tomato and apple, so that I had completed three tests for each food. I was  
correct that the fruit or vegetable still had the DNA once it had been 
harvested. But I was wrong thinking that the tomato was going to have the 
longest DNA because after I conducted a third test, I found the average of 
every food I tested. The apple’s DNA was 1.4 centimeters long, the tomato’s 
was 1.26 centimeters long, while the onion’s was 1.5 centimeters long. Accord-
ing to my data, the onion had the longest DNA. 

4708

Will Teenagers and Adults See Optical  
Illusions Differently?
Emily Rachilewski and T. Miller (teacher)
Holmes International Middle School 
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to test if teenagers and adults will see 
different or similar things when they are asked about an optical illusion. I be-
lieve the teenagers will answer more questions correctly than the adults. To 
test if my hypothesis is correct, I found five optical illusions with one right 
answer for each of them. After I chose my five optical illusions, I brought 
them to school with me and tested 10 teenagers and 10 adults per illusion. It 
turned out that for optical illusion #1, 8/10 teenagers found the optical illu-
sion and 5/10 adults found it. For optical illusion #2, 3/10 teenagers found the 
optical illusion and 1/10 adults found it. For optical illusion #3, 3/10 teenagers 
found the optical illusion and 7/10 adults found it. For optical illusion #4, 10 
people found the optical illusion for both teenagers and adults. For optical 
illusion #5, 9/10 people found the illusion for both age groups. In total, 33/50 
(66%) got the answers correct for teenagers and 32/50 (64%) got the answers 
correct for adults. According to that outcome, my hypothesis was partially 
correct because the teenagers answered more questions correctly, even 
though the percentages were almost the same. Therefore, I can conclude that 
optical illusions will fool a person no matter how young or old he or she is.  

4709

Would a Collembola Population Thrive Better While 
Eating Fichus Leaves or Yeast?
Kelley Phan and T. Miller (teacher) 
Holmes International Middle School  
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to see if collembola would thrive better 
while eating fichus leaves or yeast. The collembola used in this experiment 
were Onychiuridae encarpatus. Collembola are arthropods that feed on mold 
that grows on leaf litter and other decaying material. They typically live in 
moist areas such as under plant growth. I hypothesized that if the collembola 
are fed fichus leaves instead of yeast, then their population would increase 
because leaves could be found in nature. To perform this experiment I 
cultured the species of collembola Onychiuridae encarpatus until I had over 50. 
Then I started my experiment by creating an environment for the collembola 
by mixing together nine parts plaster of Paris to one part powered charcoal 
with water. I poured the mixture into two petri dishes and let them dry. 
When they were dry I labeled one experiment and the other control. Then I 
watered both dishes until they were thoroughly moistened. To the dish that 
was labeled control I added 10 collembola and a few pieces of yeast. To the 
dish that was labeled experiment I also added 10 collembola, but included 
pieces of dead fichus leaves instead. Now I would count the collembola and 
eggs for a period of 41 days. The results were 62% of the collembola were in 
the control and 38% of the collembola were in the experiment. I also found 
that 100% of the eggs were found in the control. The conclusion of this 
experiment is that the reproduction rate of the collembola who ate the fichus 
leaves was lower than the reproduction rate of those who ate the yeast. Evi-
dence suggested that my hypothesis was incorrect, because the population of 
the collembola who ate the fichus leaves did not increase. 
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4710

Can People Taste the Difference of Sugar and 
Splenda in Their Cookies?
Hannah Esparza and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

I did this project to see if people should use Splenda to save on calories or 
just use regular sugar. Cookie testing was definitely a success with all of my 
testers to the point where I had more willing people to test, but no more 
cookies! If people can taste the difference in the cookies then they should 
use the sweetener that they prefer. I took out all of the ingredients for my 
cookies and followed the instructions of the back of the chocolate chip bag, 
only substituting the Splenda for the sugar as I went. When the cookies were 
done in the oven, I let them cool on a cookie rack. After they were cool, I set 
aside the ones that I would be testing with my family and packaged the rest. 
I tested each family member and wrote down his or her answers. The next 
morning I sent a bag of cookies with my grandma to test the people at her 
meeting, and I took a bag of my own cookies to school to test my friends.  
We let each person taste a Splenda cookie and one made with regular sugar. 
We asked each tester if he or she could taste a difference between the two 
and recorded all the results. Later that day when we were both home, I 
combined my results with my grandma’s. All together, I tested a total of 50 
people and 42 of them said they could taste a difference and the last eight 
said they could not. In conclusion, this experiment suggests that my hypoth-
esis was correct and people should use the sweetener they prefer.

4711

Which Brand of Pain Reliever Dissolves  
the Fastest?
Ryan Hebdon and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to see which pain reliever would get into 
a human’s system first and relieve their pain the fastest. I believe that the 
Bayer Aspirin would dissolve the quickest because it is meant to function 
as a fast-working pill, while the other two are meant to last longer in a hu-
man’s system. The Bayer Aspirin also has a thinner coating than the other 
two pain relievers. First, I got three transparent glasses and poured eight 
ounces of cold tap water in each glass. Then, I dropped one Bayer Aspirin 
pill in the first glass, one Tylenol pill in the second glass and one Advil pill 
in the third glass, all at the same time. After I dropped all three pills in the 
water, I started a stopwatch and observed all three glasses until all three pills 
completely dissolved. I tested this experiment five times. The Bayer Aspirin’s 
times were always 3 to 4 seconds away from each other. The Tylenol’s times 
were 3 minutes apart, and the Advil’s times were about 4 minutes separated. 
The Bayer Aspirin’s average time was 48 seconds, the Tylenol’s average time 
was about 3 minutes and 20 seconds and the Advil’s average time was about 
11 minutes and 54 seconds. This shows that my hypothesis was correct: The 
Bayer Aspirin dissolved faster than the Tylenol and Advil. So if someone 
wants a fast-acting pill to relieve pain quickly, Bayer Aspirin should be their 
first choice.

4712

Molding Bread
Isabella Chavez and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined bread molding with or without preservatives. The 
purpose of this experiment is to determine if you would eat a loaf of bread 
before it spoils. Or do you want to buy your bread with or without chemi-
cals? You start off by putting the fresh bread in bags, separating them by 
white and wheat and if they have preservatives or not. After that you graph 
what’s occurring on the bread every day and watch the mold start to form. 

After that you infer what’s in preservatives and why some people don’t like to 
eat chemicals. In the end the wheat bread and white bread with no preser-
vatives have lots of mold, and the bread with preservatives is kept with no 
mold. This is a great experiment!

4713

Auditory Stimulation of Plants
D. Syal and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined plants and how they react to different sounds to find 
out if they have human senses, such as hearing. Four Mr. Big Extra Large 
Peas were planted in four individual pots. They were played four different 
sounds individually at the same time every day, for 41 days. The plants were 
observed every day and they were watered with 1/2 cup of water every two 
days. The observations were recorded every other day. In the end it turned 
out that the plant listening to everyday sounds died first, followed by the 
human voice plant and the classical music plant. The progressive rock plant 
lived the longest. The results indicated that the peas used in the experiment 
reacted to each type of sound played to them either in a negative or positive 
way. They reacted positively to the progressive rock music and negatively 
to the classical music, human voice and everyday sounds, therefore proving 
that plants do have human senses, as they can detect sounds being played for 
them.

4714

How Many Licks Does It Take to Get to the Center 
of a Tootsie Roll Pop?
Jessica Aquintey and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was to test out the possible results of how many licks it 
would take to reach the center of a Tootsie Roll Pop. Four participants were 
given a Tootsie Roll Pop and timed until they reached the center. As a result, 
there is actually no absolute answer to the famous question of how many 
exact licks it takes to reach the “center.” Every individual got to the center 
with a completely different number of licks at different time intervals or 
minutes. It proves that it just depends on how fast you lick the Tootsie Roll 
Pop, how much pressure you put with each lick, and how much time is taken 
between each lick.

4715

Disintegrating Gummy Worms
Summer Mannshahia and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This project was to research how fast gummy worms would disintegrate in 
various solutions catagorized as either a base, neutral or acid. I used seven 
different solutions: lemons, grapes, fresh milk, distilled water, eggs, milk 
of magnesia, and ammonium hydroxide. My experiment went on for about 
three months. My results were that only the gummy worms placed in the 
lemon and grape solutions disintegrated. The gummy worms in the other 
liquids all just maximized in size. This makes me wonder how long it takes 
for the gummy worms to disintegrate in children’s stomachs, which contain a 
powerful acid…hydrochloric acid.
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4716

The Amount of Iron in Popular Breakfast Cereals
E.K. Bader and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment’s purpose was to find which popular breakfast cereal(s) had 
the most amount of iron in it/them. Two cups of cereal were measured and 
put into a bowl that was labeled with the type of cereal the bowl contained. 
Then the cereal was crushed with a mortar and pestle and the cereal was 
put back into the bowl. Enough water to sufficiently cover the cereal was 
poured over the crushed mixture and was stirred well for five minutes using 
a wooden spoon. Then, a bar magnet was added to the mixture. First, the 
magnet was stirred in for a few minutes and covered well with the crushed 
cereal-water mixture. Then, the magnet was left in for 10 minutes to allow 
the iron within the cereal to stick to the bar magnet. After the 10 minutes, 
the bar magnet was removed from the mixture. Observing the bar magnet, 
some iron specks were seen. Duct tape was used to take off any other specks 
on the magnet. On the duct tape, a few more iron specks were seen. Then 
the bowl, spoon, mortar, pestle and magnet were rinsed and dried and the 
process was repeated. From what was observed, the amount of iron seemed 
equivalent for all of the cereals. But it can be hard to tell as cereals are highly 
manufactured and extracting iron using common household and kitchen 
items may not be the best approach for this process.

4717

Effects of Coffee on Speed
Erin Shore and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was done to determine whether coffee makes a person’s 
speed faster or slower quickly after drinking a cup of coffee. The people 
tested were given a clicker to click for a minute before consuming any coffee, 
and then their score was recorded. The experimenters were then given a 
cup of coffee (ingredients: Nescafe instant coffee, Coffee-mate creamer and 
sugar.). Two minutes after consuming the coffee, they were told once again to 
click the clicker for a minute and their new score was recorded. By compar-
ing the before and after scores, it’s safe to say that in the end, coffee did have 
an effect on all of the experimenters and it made their speed increase.

4718

Which Sense Has the Best Memory?
A. Murthy and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined the possibility that one of the five senses has a more 
direct connection to memory than the others. Participants in the experiment 
were given a series of five tests, each pertaining to one of the five senses. 
For the sense of sight, participants were shown a strip of paper with a typed 
sentence on it. They were given 30 seconds to analyze all aspects of the 
sentence, and were later asked how many colors there were in the lettering 
of the sentence. For the sense of touch, participants were given five strips of 
various colored papers, all of which had a different texture. They were then 
asked to close their eyes, and were given one of the strips of paper. They then 
had to identify which strip of paper they were given while still closing their 
eyes. For the sense of hearing, participants listened while a sentence was 
read aloud, and had to identify how many of the word “and” appeared in the 
sentence. For the sense of smell, participants got 45 seconds to familiarize 
themselves with the scent of three different liquids in individual cups. They 
were then handed a liquid and were asked to identify which liquid it was 
(using their sense of smell) while closing their eyes. For the sense of taste, 
participants got 45 seconds to familiarize themselves with the taste of three 
different liquids in individual cups. They were then handed a liquid and were 

asked to identify which liquid it was (using their sense of taste) while closing 
their eyes. Each experiment was done five times. The results indicate that 
your memory is most accurate through your sense of touch. During the ex-
periments conducted, there were no wrong answers when participants had to 
identify which strip of paper they received. The next most accurate sense was 
smell, followed by taste, sight and hearing. Both sight and hearing received 
four out of five incorrect answers from participants, making them the most 
unreliable senses for memory.

4719

How Much Can a Maglev Train Hold? 
Colin Holdsworth and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment examined the amount of weight the magnets on a model of 
a maglev train could hold. A track with magnets on top and the sides and a 
cart standing for the train were made. Different weight measurements were 
tested with different water volumes in a container placed on the cart. The 
weight started from 0 grams and 100 grams more were added each time. The 
container itself was included in the amount of weight, being 100 grams. Each 
time more weight was added, it was easier to move the cart side to side along 
the track. At 800 grams the magnetism of the maglev failed. These results 
suggested that my maglev train model could carry a maximum of about 700 
grams. Based on the model’s size and magnetic force, real maglev trains can 
hold magnetic forces 10,000 to 30,000 times stronger, meaning that they can 
hold 10,000 to 30,000 times more than what this model can.

4720

The Role of Plants in Physical Weathering
Joshua Florendo and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this project was to determine how plants help in physi-
cal weathering. My hypothesis was that the force of germination is strong 
enough to cause physical breakup in rocks and is made greater by the seed 
population. I poured small amounts of plaster of Paris into six milk cartons 
and then mixed it with water. I divided the cartons into three groups of 
two each. No seeds were planted into group A, 10 seeds were planted into 
Group B and 20 seeds were planted into Group C. I placed the cartons under 
the sun and watered them daily.  On day 14, my control, Group A, had no 
changes. Group B, with 10 seeds planted, had an average of four seeds that 
germinated. It also showed four cracks around the plants. Group C, with 20 
seeds planted, had an average of 13 seeds that germinated. It also showed 13 
cracks that were wider. The results recorded support my hypothesis that the 
force in plant germination is strong enough to break up rocks and is made 
greater by the seed population.

4721

What Effect Does Coffee Have on a Population  
of Collembola?
Lauren Aquino and T. Miller (teacher)
Holmes International Middle School 
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to test the effects of coffee on a popula-
tion of collembola. My hypothesis is that if I give a population of collembola 
coffee instead of water for their liquid, then their population will diminish. 
First, I had to make their habitat by labeling two petri dishes, one control 
and one experiment. I then placed one part charcoal and nine parts plaster 
of Paris and water mixture into each dish. I tapped the dishes against a table 
to even out the mixture and remove air bubbles. After letting the habitat dry, 
I sprinkled water in the control and strong coffee in the experiment. I later 
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put a pinch of yeast in each dish, and then placed 13 collembola in each petri 
dish. After hydrating, feeding and taking note of the collembola’s population 
every few days for four weeks, I noticed that the experiment’s petri dish had 
a vast population of collembola and eggs, as opposed to the control’s petri 
dish. At the end of my four-week experiment period, the control had about 
60 collembola and 13 eggs, and the experiment had a population of about 150 
and 50 eggs. In conclusion, my hypothesis was incorrect, as my results sug-
gest that coffee promotes collembola reproduction.

4722

Which Substance Hastens Lima Beans’ Softening 
the Most?
Linda Almadi and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this project was to see which substance hastens lima beans’ 
softening the most. My hypothesis was that soaking lima beans in boiled 
water with baking soda added was the quickest way to soften them. I based 
my hypothesis on the idea that alkaline is what softens the lima beans the 
quickest, and baking soda is very alkaline. To do this experiment I used four 
substances with water added. I also added about 15 to 20 lima beans to the 
control and all the substances (substances added for each experiment: 1 tsp 
salt, 2 tbsp vinegar, 1/2 tsp baking soda, sugar, and of course 1/2 cup water for 
my control). First I put 1/2 cup of water at high heat until it came to just a 
simmer. Then, I added one of my four substances with the lima beans and 
put the heat at a low setting for 15 minutes. I repeated these procedures for 
all of my substances. For the control I only added water and the lima beans 
with no substances added to it. To find out which substance made the lima 
beans the softest, I used a device to slice to determine how much pressure 
from nickels, added to a Styrofoam cup attached to the device to slice, it 
took to cut through each lima bean. I tested about 11 lima beans from each 
substance. I found an average for three beans from each substance: average 
for control: 89 nickels; average for salt: 63 nickels; average for vinegar: 68 
nickels; average for baking soda: 51 nickels; and average for sugar: 68 nickels. 
My hypothesis was that a lima bean boiled in water with baking soda added 
is the quickest way to soften it. The results indicated that my hypothesis was 
true. The baking soda softened the lima beans the quickest and the most. If 
I were to conduct this experiment again I would do it on other beans as well 
as lima beans.

4723 

Do the Students at Holmes International Middle 
School Floss Daily?
Mathew Madain and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

I conducted a survey for the purpose of gaining knowledge about caring for 
teeth. Flossing daily is an excellent way to keep teeth healthy. Flossing cleans 
between teeth where toothbrushes can’t reach. Failing to floss daily means 
that up to 35% of tooth surfaces remain unclean. My hypothesis was that 
most Holmes International Middle School students don’t floss daily. To test 
my hypothesis, I surveyed students (from February 22, 2010, to March 17, 
2010) about their flossing habits, asking (in the school library, classrooms and 
out on the yard) if they flossed daily. I recorded their answers, along with any 
significant observations, in my journal. The results show that my hypothesis 
was correct. Of 100 students surveyed, 45% of students said they flossed 
daily, while 55% of students said they did not floss daily. This data shows the 
students of Holmes International Middle School need to start flossing more 
often if they care about the health of their teeth.    

4724

Will Collembola Reproduce Faster When Fed Their 
Usual Yeast or Yeast From a Different Company, 
Red Star?
Nataly Gonzalez and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment was to see if the collembola known as Ony-
chiuridae tullbergi will reproduce faster when they are fed their usual yeast, 
Fleischmann’s yeast, or a different company’s, Red Star yeast. I believe that 
my collembola will reproduce faster when they are fed the Red Star yeast 
because it is something new and different to them, so the yeast might have 
a different effect on them. To test my hypothesis, I made two environments 
for the collembola. First I mixed plaster of Paris, powder charcoal and tap 
water together and poured it into two petri dishes. I labeled one petri dish 
“Fleischmann’s” and the other petri dish “Red Star.” I waited a few days for 
them to dry. When both dishes were dry I moistened them with tap water 
and put Fleishmann’s yeast in the control and Red Star yeast in the experi-
ment. Then I put 30 collembola in each petri dish. Over the next couple of 
weeks I checked my collembola every few days and made sure to water and 
feed each dish with its designated food. When my experiment had continued 
for four weeks I decided to make my final count. My final observation was 
97 collembola and 16 eggs in the experiment and 79 collembola and 12 eggs 
in the control. My evidence suggests that the collembola would do well with 
either yeast, Fleischmann’s or Red Star.

4725

Simulating Acid Rain Using the Microbial  
Lava Lamp (MLL) 
N. Kliman, A. Levin, A. Mardirossian, A. Pitchford, N. Thomas   
and D. Gaughen (teacher)      
Taft High School
5461 Winnetka Ave.
Woodland Hills, CA 91364 

Acid rain is caused by airborne pollutants combined chemically with atmo-
spheric moisture. These compounds are precipitated back to the earth as 
various acids. A pH < 3 is considered detrimental to simple organisms such as 
yeast. Yeast is the active ingredient in the Microbial Lava Lamp (MLL) de-
signed by King and Tomasek. Vinegar was chosen as a surrogate for acid rain. 
At full strength (5% solution), it has a pH of 3. We constructed five MLLs 
using a 20% sugar solution per liter. This solution was found to be optimal in 
CO2 production as measured by bubble counts in fermenters mounted atop 
each MLL; pH was measured in the vinegar, sugar water solutions. We then 
added the glass/alginate/yeast beads. One MLL contained 100% (1 Liter) 
vinegar. Each successive MLL was diluted by 10% so that we had vinegar 
concentrations of 1 liter, 100 mL, 10 mL, 1 mL and 0 mL pure (sugar water). 
The pHs found were 3, 4, 5, 6 and 6, respectively. The last two measurements 
correlate with the tap water pH used in each MLL. Our hypothesis was 
that increased concentrations of vinegar (pH) will lower CO2 production. 
This was confirmed in general. However, there was a slight aberration. The 
CO2 bubble count for the 100 mL vinegar concentration was greater than 
the 10 mL vinegar concentration. We took post-pH measurements of the 
now-active MLLs and found that the pH for the 100 mL and 10 mL vinegar 
concentrations had flipped. The 100 mL vinegar concentration had a higher 
pH than the 10 mL vinegar concentration (i.e. 5 vs. 4). We speculated that a 
‘buffering’ action could be going on with modest amounts of vinegar. Active 
MLLs create carbonic acid when CO2 is dissolved in water. Carbonate ions 
produced with this reaction could combine with the acetate ions from vin-
egar to lower solution pH. Further study is required to make this conclusion, 
but it is suggestive. High concentrations of vinegar (1 Liter) showed no CO2 
production. Even modest amounts of vinegar (1 mL solution) reduced yeast 
activity to one-half CO2 production compared to no vinegar solutions. 
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4726

How to Clean Your Pennies
A. Ahluwalia and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This project was to see if a penny could be cleaned better by ketchup or 
soap. The ketchup had reacted with the tarnish on the penny by the acid 
contained in the ketchup. The ketchup is made with approximately 50% 
of acid. The acid helps to clean off the tarnish built up on the pennies over 
time. This tarnish on a penny is known as copper oxide. Over time this 
copper oxide is formed by the oxygen contained in the air. The soap is made 
with a substance called fatty acids, which do not clean off the tarnish as well 
as ketchup’s acid does to clean off the copper oxide. To clean off the tarnish 
you would have to squirt ketchup onto one penny and soap onto another. 
Afterward you could tell how each material reacted with the pennies. When 
these two pennies are compared to each other, your result would turn out to 
be ketchup because soap does not clean the penny as well as ketchup does. 
Ketchup cleans a penny better because ketchup is made with the most acid. 
Ketchup includes vinegar, which is much better to clean pennies with.

4727

Effects on Plants Using Three Different  
Types of Liquids
Alyssa Ov and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this experiment was to find out if plants live better in water, 
milk or apple juice. In order to do this experiment, three foam cups, soil, 
three of the same plants, milk, water and apple juice are needed. First, plant 
one plant in each of the cups. Then, label one cup A, another cup B and the 
last cup C. Water cup A with water, cup B with apple juice and cup C with 
milk. Keep watering them every four days for 20 days. This experiment 
shows that the plant in cup A lives the best.

4728

Fruit Power
Cezar Suarez and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

Batteries are a good way to power lots of things that we use today like a CD 
player, a calculator or a flashlight. But what if there are no more batteries 
left? What are you going to use instead? Well, you can use fruits. In this 
project I found out which fruit is the best to substitute for a battery to light 
an LED by measuring how many volts each fruit produced (out of the three 
fruits that I chose, which are oranges, lemons and grapefruits). I used three 
at a time of each type of fruit to light the LED. My hypothesis was that the 
grapefruits would produce the most volts because of their hyperacidity. After 
the experimental test I found that my hypothesis was correct. The grape-
fruits did produce the most volts: 0.9 volts. The lemons produced the second 
most volts: 0.7 volts. The oranges produced the least amount of voltage: 0.6 
volts.

4729

Which Sodas Have the Most Effect on Fruit?
Brandon Huang and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this experiment is to test the effects that different types of 
sodas will have on different types of fruit. Three types of soda, Coca-Cola, 
7UP and Sunkist, were gathered. Then, three slices of apples, oranges and 

peaches were put in nine different cups. The different sodas were poured 
into the cups and the results were recorded. The fruits were left to soak for 
seven days in which the research was gathered. Through this experiment and 
my research, the effects of soda on different fruits were learned. Coca-Cola 
was predicted to have the most effect because of its ingredients. When the 
experiment was completed, the results gathered suggested that Coca-Cola 
had the most effect on the fruit, most likely because of the phosphoric acid 
that it contains.

4730

Variations in Pepper Plant Growth
Benjamin Cho and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was conducted to find the soil mixture that would give the 
selected yellow banana pepper(s) optimal growth rates. This experiment was 
conducted by planting three yellow pepper plants into the three different soil 
mixtures – fertilized soil, pebbles and sand. The plants were watered every 
other day with equal amounts at a location with moderate sunlight. At the 
end of the 52-day experiment the plants that grew in sand and fertilized soil 
had the greatest amount of increase in overall height.

4731 

Permanent or Not Permanent?
A.A. Simplicio and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined the question of how permanent are permanent mark-
ers. A cloth, piece of wood and piece of plastic were the surfaces tested on. 
Alcohol, bleach and water mixture, and nail polish remover were the possible 
solvents. Permanent markers were tested on each surface three times. Each 
of the times, a different substance was tested to see if the mark made by the 
marker could be removed. The best substance to remove the stain was the 
nail polish remover. Both the alcohol and bleach and water mixture did not 
manage to remove the stains. They were somewhat able to begin to remove 
the stains, but could not achieve a full removal. In the end of all experiments 
the nail polish remover removed the marks made most efficiently.

4732

Fatter Splatter
G. Merencillo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The whole purpose of this lab is to show how height affects the size of the 
splatter a water balloon would make. Water balloons were filled with water. 
The height of where the water balloon was coming from was changed after 
being dropped from a closer distance, by using a ladder. This experiment was 
repeated three times, with different heights (12 in., 24 in. and 36 in. off the 
ground). Splatters each water balloon made were measured in width. The 
result was that height does affect how big the splatter a water balloon would 
make. Also, I noticed that the size of a water balloon is an extra factor, for 
that the splatter will be even bigger.
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4733

Cooking Cookies
Kira Bartoli and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave. 
Chatsworth, CA 91311

This study examined the effects of certain ingredients in a chocolate chip 
cookie. Four batches were made. The first batch was made as a neutral batch 
with all ingredients included. The second batch was made without butter, the 
third batch was made without white sugar, and the fourth batch was made 
without flour. The results suggest that flour has the largest effect on choco-
late chip cookies. Without flour, the chocolate chip cookies taste, smell, look 
and feel different.

4734

Acidic Power
Aloy Cabahug and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment was born out of curiosity of finding out if there are any sub-
stances typically used in the house that have the potential to produce electric 
power strong enough to light a small LED. Each of the chosen liquid samples 
(bleach, milk, water, orange juice, lemon juice and vinegar) was tested for 
its acidity (pH) using litmus paper. Then, an ample amount of each of these 
liquids was placed in the wet battery tank (assembled using zinc and copper 
electrodes with corresponding wiring connections to which the lid with the 
LED was connected). To ensure that no chemical reaction took place be-
tween a previously placed liquid and the next liquid to be tested, the battery 
tank was thoroughly rinsed with water after each sample of liquid was tested. 
The bleach (pH of 12), water (pH of 6.5) and milk (pH of 7.6) produced no 
result; that is, none of these three liquids was able to light up the LED. The 
vinegar and lemon juice, both with a pH of 3, were able to light up the LED 
(as shown by a red sparkle). The orange juice, with a pH of 5, managed to 
light up the LED but with a weaker/lighter sparkle. With these results, I con-
clude that those liquids with a pH of 5 and lower have the power to generate 
electric current. This experiment, however, cannot attest for electric power 
of substances with a pH between 5.1 and 6.5, as no substances with a pH 
within said range were used.

4735

Which Gum Lasts the Longest? 
K. Fernandez and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this project is to find out which of these gums lasts the  
longest: 5 Gum, Extra, Trident or Stride. This experiment has not been 
proven by real scientists yet, and the exact amount the gums last has not 
been shown. The hypothesis is that 5 Gum will last the longest, just out of 
experience in chewing this kind. For the experiment to work, chew one out 
of each and time how long the flavor lasts inside the mouth until it goes away. 
Each time it runs out of flavor, record how long it lasted on a piece of paper. 
Keep doing the same process with each gum. In conclusion, the hypothesis 
was correct. It was 5 Gum that lasted the longest, which was 146 minutes. 
This is 2 hours and 26 minutes to be exact.

4736

The Miracle of Music
M. Ha and G. Zem (teacher). 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this science project was to see if the speed of music can help 
someone complete a task faster. The hypothesis is that the music will help 
someone complete a task faster. The main materials used in this science 
project were two word search puzzles and the classical music, Flight of the 
Bumblebee. A person had to solve one of the word search puzzles without any 
music or sound to distract them. Then, they had to solve the other word 
search puzzle with the music turned on. The two word searches required 
the person to find the same number of words on the topic of different kinds 
of food. One was about pies and the other about ice cream. The reason for 
using two different word searches was because if a person solved the first 
one, they would have to use that same word search again, but this time they 
would know where the words were. Using fast music to complete a task actu-
ally worked on all the experimented people, proving that the hypothesis was 
right.

4737

The Nose Knows: Does Your Sense of Smell Affect 
the Way You Taste Food?
M. Cheng and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this experiment was to see if the sense of smell affects the 
sense of taste. For the experiment, the test food was baby food so the consis-
tency and texture were a common factor among all the foods. The foods that 
were given were apple, pear, banana, peach, sweet potato, green beans, peas, 
carrots and squash. The experiment was given in two tests to see how smell 
affects taste. In the first test, participants were blindfolded and told to plug 
their noses. They were fed the food and were told to describe flavors and try 
to determine the food itself. They were given the same test a second time, 
only with their noses unplugged. More people guessed the foods correctly in 
the second test when they had their sense of smell, and the fruits were easier 
to recognize than the vegetables. Fruits may have been easier to determine 
because the participants may have had them in a form other than the origi-
nal, like in smoothies or yogurt, whereas vegetables aren’t usually included in 
smoothies or yogurts. Another possibility could be that the participants eat 
fruits more than vegetables because the brain can remember certain tastes by 
the number of times it has experienced them. In conclusion, the experiment 
proved my purpose that the sense of smell does affect the sense of taste.

4738

Long-Lasting Gum of Trident
Jennifer Maldonado and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment deals with Trident gum to see out of several flavors which 
one lasts the longest. The flavors that were brought to do the experiment 
are Strawberry Twist, Spearmint, Strawberry With Lime, Minty Sweet Twist, 
Original Flavor, Wintergreen and Bubblegum flavor. The time of flavor last-
ing varied a lot with the gums. For the sweet ones the flavor didn’t last that 
long. The flavor would run out really quickly. For the sweet ones the longest 
they lasted was 40 minutes, for Strawberry Twist, Strawberry With Lime and 
Bubblegum flavor. Minty Sweet Twist, Wintergreen and Spearmint lasted 
more than an hour. Spearmint lasted the longest out of all the gums. It pretty 
much lasted the whole day.
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4739

Electrical Conductivity of Acids and Bases
Lam Hy Phung and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment investigated and compared acidic substances’ and ba-
sic substances’ capabilities for electrical conductivity. Each of the acidic 
substances (lemon juice, vinegar and root beer) and basic substances (baking 
soda and soap bar) were individually tested in a container (solid substances 
were dissolved in water). The container was connected to a light bulb by two 
wires, both of which were in contact with the substances during experimen-
tation. Any change in voltage was measured by a voltmeter. Each substance 
was tested three times. When stirred or moved, the substances generated 
electricity, depending on how quickly or how long the samples were stirred. 
Vinegar generated voltage maximums of 0.042, 42 and 92 millivolts during 
the first, second and third tests, respectively. Lemon juice generated voltage 
maximums of 82.1, 95.3 and 100+ millivolts. Root beer generated voltage 
maximums of 89, 93.7 and 100+ millivolts. Dissolved baking soda generated 
voltage maximums of 42.6, 98.3 and 91.1 millivolts, and soap water generated 
voltage maximums of 0.062, 100+ and 100+ millivolts. Neither the acidic 
substances nor the basic substances generated enough electricity to power 
the light bulb (a separate circuit could be wired to the light bulb to copy the 
acids’ and bases’ effects if there were enough amounts of the substances, but 
the experiment would not be affected). Based on these results, both acids 
and bases conduct electricity, but it is not clear which are better electrical 
conductors.

4740

What Effects Do Different Types of Solvents Have 
on Permanent Marker Stains?
Jucel Andrin and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study is on the effects of different types of solvents on removing perma-
nent marker stains. The solvents used were water (a saltwater mixture), water 
mixed with detergent, rubbing alcohol, bleach, and Goo Gone. Six rectan-
gular pieces were cut from a plain white T-shirt. The permanent marker was 
used to mark and label the cloth pieces. The stained side was put into its 
assigned cup filled with the solvent. It was left there for five hours. The first 
three hours, observations were taken every 30 minutes. After three hours, 
observations were taken every hour for two hours. The hypothesis is that the 
stained part will be dissolved by all of the solvents. After doing the experi-
ment the results were that not all of the solvents dissolved, let alone reacted 
to the stained mark. The solvents to actually react were rubbing alcohol, 
bleach and the water plus detergent. Out of those three the most effective 
was bleach. Bleach dissolved about 20% of the stain to fade away. This shows 
that bleach would be a good solvent to use for removing permanent marker 
stains, but may fade the color of any shirt.

4741

Will Moving Weights Along the Fuselage Affect the 
Flight Distance of a Balsa Wood Glider?
Lukas Torres and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

In my experiment, I tried to answer the question: Will moving weights along 
the fuselage affect the flight distance of a balsa wood glider? My hypothesis 
was if I put the weights in the back, then the plane will fly farther. To test 
this I bought four balsa wood gliders from a local hobby store and I put 
the gliders together according to the directions. I used a binder clip for my 
weight. For my control, I used a glider with no weights. For my experiment, I 
had three different gliders with the weights in the front, in the middle and in 

the back. I tested each plane 10 times for flight distance by throwing it from 
a designated point and measuring where it landed. I averaged the distance 
of each plane to see which one flew the farthest. The results were that the 
control averaged 132 cm, the glider with the weights in the front averaged 292 
cm, the glider with the weights in the middle averaged 181 cm, and the glider 
with the weights in the back averaged 81 cm. My hypothesis was incorrect. 
Of all the planes, the one with the weights in the front flew the farthest. This 
suggests that a balsa wood plane will fly farther with the weights in the front. 

4742

Will the Population of Collembola Increase If Fed 
Apples and Mold Growing on Apples?
Joycelyn Tuazon and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to determine if the species of collembola 
Lepidocyrtus northridge can survive when they are fed apples instead of their 
normal laboratory food, yeast. I believe that the collembola can survive when 
they are fed apples because the apples will decay and grow mold. Collembola 
are nearly microscopic, mold-eating arthropods that live in damp soil. To test 
my hypothesis, I first made an environment for the collembola by mixing 
one part powdered charcoal with nine parts plaster of Paris, and added just 
enough water to make the mixture about the consistency of yogurt. After 
dropping it into two separate petri dishes, I let it harden for a day. I labeled 
one petri dish as the experiment and placed apple bits inside it. I labeled 
the other as the control and placed yeast inside it. I used an eyedropper to 
squeeze drops of water into the petri dishes until they were a damp environ-
ment. I then put 10 adult collembola in each petri dish. For the next four 
weeks, I observed and recorded how the collembola were doing in each of 
the two petri dishes, keeping their environment moist by adding a few drops 
of water to the dishes as was necessary. On the last day of observing, the con-
trol had six collembola with five eggs, and the experiment had 38 collembola 
with one egg. The experiment had the highest population of collembola. In 
conclusion, my data suggests that my hypothesis was correct, that collembola 
can survive when eating apples and mold growing on the apples.

4743

The Effect of Marshmallows on Collembola
Breanna Delgado and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to determine if a population of collembola 
would be affected by feeding them marshmallows. I believed that by feeding 
collembola marshmallows, the population would increase. To test my hypoth-
esis, I used two petri dishes half filled with a grey substance made from plas-
ter of Paris, water and powdered charcoal. I allowed it to dry for a week. I 
placed yeast in one petri dish as my control and I placed pieces of marshmal-
low in the experiment. I placed 12 collembola in each petri dish and added 
drops of water to keep the environment moist. I observed and recorded the 
number of eggs and collembola in both the control and experimental group 
for a period of four weeks. At the end of the four weeks, the experimental 
group had 40 collembola and 10 eggs. The control group had 68 collembola 
and 54 eggs. Therefore, a population of collembola does increase more if they 
are fed yeast, not marshmallows.
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4744

Can Blue Food Dye Affect the Reproduction Rate 
of the Collembola Onychiuridae encarpatus? 
Melissa Morales and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

Can blue food dye affect the population of collembola Onychiuridae encarpa-
tus? I believe that the collembola fed the normal yeast will have a higher pop-
ulation than the collembola fed yeast colored with blue food dye. I believe 
this because chemicals they normally do not eat are being added to their diet. 
To conduct this experiment, I first mixed nine parts plaster of Paris with one 
part charcoal to form the habitat for the collembola. Second, I placed a few 
drops of water into both petri dishes to ensure a moist environment for the 
collembola. Third, to replicate the diet of the collembola, I inserted beige 
yeast into the dish marked control. Next, instead of inserting beige yeast 
into the dish marked experiment, I mixed the yeast in a microcentrifuge 
tube with a blue food dye and placed about three to five pieces of yeast in 
the dish. This experiment was conducted for six weeks while I kept tally of 
the population every other day, excluding weekends. My end result for the 
population of collembola in the experiment was 32% and in the control 67%. 
When I viewed and graphed my results, my hypothesis was correct. Every 
week the difference in the numbers increased +10 and throughout the whole 
experiment the numbers had a difference of 10-60 each week in population. 
In conclusion, adding an additive to the collembola in the petri dish marked 
experiment did affect the outcome. The collembola in the dish marked 
experiment did not seem to be able to reproduce as fast as the collembola 
under the “normal” environment. Lastly, my experiment suggests that blue 
food dye can affect the population of collembola Onychiuridae encarpatus. 

4745

What’s Stronger: Homemade Glue or Elmer’s  
Craft Glue?
Frida Melgar and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment was to see which glue was more durable, 
or stronger, homemade glue or Elmer’s craft glue. How does the strength 
compare between the two glues? I believed that the homemade glue would 
be sturdier than the Elmer’s craft glue. To test my hypothesis, I started off by 
making the homemade glue using 1/2 cup of milk, 2 tablespoons of vinegar, 
3/4 cup of baking soda and the use of the microwave. Once I had my glue,  
I started spreading it onto the craft sticks. Then, I placed one craft stick one 
inch on top of the other. I let both the homemade bridges and the bridges 
made of Elmer’s craft glue dry overnight. The next day, I placed one bridge 
made with Elmer’s glue on top of two equally stacked books and hooked the 
scale on the bridge. Then I slowly pulled the scale until the bridge broke. 
I recorded my results. I followed the same procedures for the homemade 
glue. I conducted the same experiment, for both glues, a total of three times, 
using three different bridges. The average weight for when the homemade 
glue bridges broke was 1,600 grams. The average weight for when the bridges 
made of Elmer’s craft glue broke was 2,333.3 grams. My hypothesis was wrong. 
The name-brand glue was stronger than the homemade glue. It was able to 
withstand more weight than the homemade glue.   

4746

Reason Why Popcorn Pops
Fatima Toksanbaeva and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined the way popcorn pops and the reason why some brands 
of popcorn pop faster than others. The experiment picked several varieties 
of popcorn and then had a certain number of kernels from each type of 
popcorn put into a bowl separately and microwaved until all of the kernels 

popped. While they were microwaved I timed how long each popcorn took 
to pop every single kernel. I did this several times to make sure that the in-
formation was constant and that it was repeating. I made sure to write all the 
times and I compared them right after. My findings showed that the popcorn 
that popped the fastest was Orville Redenbacher’s and the slowest-popping 
popcorn was Organic “O” popcorn. The reason why this is true is because 
Orville Redenbacher’s has more water in its kernels. When the microwave 
is heating it the water becomes steam. The steam starts to take more space 
than the water did, so the kernel starts expanding more and more and it 
finally just pops and then popcorn is formed. The water turns to steam when 
it is heated at 450 degrees F, so when you’re microwaving it with all the heat 
the water in the kernel of course turns into steam. This is in fact the reason 
why some popcorn pops faster than others: because some ingredients consist 
of more water than in other types of popcorn. In conclusion, popcorn pops 
faster if there is more water in the kernel.

4748 
Soap and Pepper
Jonathan Foroutan and S. Tanaka (teacher)
Gaspar de Portola Middle School
18720 Linnet St.
Tarzana, CA 91356

The main purpose of this experiment is to see the reaction of soap and 
pepper. I want to see if when I put my hand in a bowl filled with water and 
covered with pepper without and with soap if it will move. My hypothesis is 
that with the soap the pepper will stay still and the same will occur without 
soap. First I took a bowl and filled it with tap water. Next I poured pepper 
over the surface of the water. Then I took my finger and placed it in the bowl 
without soap on it, and nothing occurred. After that I placed soap on my 
index finger. Finally I stuck my finger into the bowl and saw that it all moved 
away from my finger. The soap gave out a force that pushed all the pepper 
away from my finger. My hypothesis was wrong. The pepper did move away 
from my finger in a star shape. I learned that some substances might force a 
chemical reaction that is unexpected.

4749

The Effect of Music on a Hamster’s Concentration 
in a Maze
Ryan Hahn and D. Shah (teacher)
Portola Highly Gifted Magnet Center
18720 Linnet St. 
Tarzana, CA 91356

This experiment was performed to see if music affects a hamster’s concentra-
tion in a maze. A miniature maze was made with cardboard, and was placed 
together in a simple way for a hamster. The first time the hamster was sent 
through the maze, there was no music playing. Then, after recording the 
time, the music was played while the hamster traveled through the maze. 
The result of the experiment was that the music did affect the hamster and 
made it go faster through the maze.  

4750

Should Money Be Spent on Miracle-Gro  
Bloom Booster?
Marguerite Barran and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

                                                                                                               
The purpose of this experiment was to see if it’s wise to spend money on 
Miracle-Gro Bloom Booster. I believe that the Miracle-Gro will help make 
more blooms in the experiment. I began my experiment by getting two 
primroses, Miracle-Gro Bloom Booster and two plastic dishes. I set my flow-
ers where they could get sunlight. Then every other day I watered, measured 
and counted all of the blooms on my control and experiment primroses. I 
watered my experiment with the Miracle-Gro Bloom Booster and I watered 
the control with tap water. While I was still doing my experiment I started a  
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retest. I got five new plants to use as experiments, one new plant for a con-
trol and six more plastic dishes. I followed the same procedures for my retest 
as I did with my first experiment. I did my experiment for seven weeks and 
three days. For my control the average height was 9.7 cm and the experiment 
was 7.6 cm in my first test. The average number of blooms in my control 
was 18, and in the experiment the average was five. In my retest the average 
height in the control was 9.7 cm, and in the experiment it was 8.8 cm. The 
average number of flowers for my control was 16, and the average in my ex-
periment was 14. As it turns out the control did better than the experiment 
in both my tests, and my hypothesis was wrong.

4751

Can Collembola Survive If Their Food Source Is  
an Orange?
Monica Puentespina and T. Milller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment was to see if collembola can survive on 
oranges instead of yeast. Collembola are less than 6 mm long, and can leap 
by means of a special forked, springing organ (the furcula). If I feed the 
collembola oranges, then the population of collembola will increase. To test 
my hypothesis, I created the environments for the collembola by mixing 
nine parts plaster of Paris and one part charcoal in a bowl with water. Then I 
poured the solution into two petri dishes. Next I tapped the petri dishes on 
the desk so the solution would spread evenly. Then I waited for the solution 
to dry. After the solution dried, I added a little water to make it moist for 
the collembola. In one of the petri dishes I added pieces of oranges and in 
the other petri dish I added yeast. After I added the food for the collembola 
I put 12 collembola in each petri dish. Then I recorded the number of col-
lembola that were in the petri dishes during school for nine weeks. While 
I was checking the collembola I saw the oranges and yeast starting to grow 
mold. The collembola population then started to increase in the experiment. 
In the last week of recording data, the control had 146 collembola and 32 
eggs, and in the experiment there were 138 collembola and 78 eggs. So 51% 
of the adult collembola were in the control and 47% were in the experiment. 
Thirty-two percent of the collembola’s eggs were in the control and 70% of 
the collembola’s eggs were in the experiment. At the end, my data suggested 
that a population of collembola increases while being fed oranges or yeast if 
the oranges are growing mold.

4752 

Which Roofing Material Will Heat Up the Most 
When Exposed to the Sun?
Natalie Ortega and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

This project demonstrates the different temperatures between different  
roofing materials when exposed to the sun. If my hypothesis is correct, then 
I believe that the half-moon clay roofing material will heat up the most.  
I used half-moon clay, half-moon coated clay, clay mock wood shingle, wood 
composite material (various), tar shingles (various colors) and tar paper as my 
roofing materials. I also used a thermometer gun to take the temperatures of 
the roofing materials (it was placed on the ground). Using the thermometer 
gun, I took the temperatures of each roofing material nine times from 9 AM 
to 5 PM. From the data I recorded, I got an average of each roofing material 
and came to my conclusion. The average of the roofing materials was: half-
moon clay material: 114˚ F; half-moon coated clay: 101˚ F; clay mock wood 
shingle: 114˚ F; wood: 102˚ F; composite materials lighter colors: 115˚ F;  
composite materials darker colors: 119˚ F; tar shingles darker colors: 115˚ F; 
tar shingles lighter colors: 111˚ F. My conclusion was the roofing material 
that heated up the most when exposed to the sun was composite material 
(with the darkest color) at an average of 119˚ F, which proved my hypothesis 
incorrect.

4753

Can Lepidocyrtus northridge Survive When  
Feeding Them 100% Whole Wheat Bread?
Allyssa Jackson and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

Can Lepidocyrtus northridge survive off of 100% whole wheat bread? My 
hypothesis for this experiment is that the population of collembola will 
increase if they are fed 100% wheat bread. The purpose of this experiment 
is to learn more about Lepidocyrtus northridge and their nutritional needs. I 
raised enough collembola in an already prepared container before I started 
my experiment. The first step I took, in my procedures, was I made two 
habitats for the collembola by taking two petri dishes and mixing nine parts 
plaster of Paris, one part charcoal and water to make a greyish, yogurt-type 
substance. I tapped the petri dishes on a table to smooth out the substance 
so it wouldn’t be lumpy when it dried. After a day of letting the environments 
dry, I labeled the petri dishes control and experiment. Into both petri dishes, 
I added water to make them a moist environment. I placed pieces of 100% 
wheat bread in the experiment, and I placed pieces of yeast in the control. In 
each of the petri dishes, I placed nine collembola and started my observa-
tions. I checked the collembola every week for three weeks and then every 
two to three days for the last two weeks of the experiment. I fed and watered 
the collembola when necessary. In weeks 2-3, there were drastic drops in the 
number of collembola in the experiment. It was not until the mold started 
growing in the experiment that the number of collembola increased. The 
number of collembola in the control continued to increase when feeding 
them the yeast, though there were still fewer collembola in the experiment 
than in the control. After approximately five and a half weeks, I concluded 
that the collembola’s population decreases when trying to feed them whole 
wheat bread, until the bread becomes moldy. My results were that 83% of 
collembola were in the control and only 17% were in the experiment. There 
were also 83% of the eggs in the control and 17% of them in the experiment. 
Overall, my hypothesis was not correct. The Lepidocyrtus northridge popula-
tion decreases when feeding them 100% whole wheat bread.

4754

What Will Make Tea Faster: Bottled Water, Tap  
Water or Kangen Water at Room Temperature?
Havana Flores and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of my project was to show if Kangen water saves a person time 
making tea with tea bags without boiling the water. I believe that the Kangen 
water will make the tea faster than the tap water or Aquarius Spring bottled 
water. Kangen water is produced by a technology that turns acidic water into 
water that is more alkaline. To check my hypothesis, I first took three cups 
and filled them up with the three different types of water: tap water, Kangen 
water and bottled water. I placed a tea bag filled with green tea in each cup. 
Then I timed each of the waters at the same time to see how long it took for 
them to make the tea. I continued this procedure nine more times for a total 
of 10. The average for the bottled water was 3 minutes and 5 seconds, for the 
tap water 3 minutes and 17 seconds, and for the Kangen water 2 minutes and 
33 seconds. My data showed that my hypothesis was correct. The Kangen 
water made the tea faster than tap water and bottled water.

4755

Talk, Text or Go Hands-Free?
Guy Topf and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study took a look at whether or not communicating by means of a 
cellular phone affects the motor skills and reaction time of a driver. Drivers 
were put behind a driving simulator and drove five times while speaking on 
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the phone, and five times while not. The average times were then recorded. 
Then they drove five more times while speaking hands-free. The times were 
compared to see whether or not communicating through the phone affected 
the drivers’ focus and abilities. The drivers tended to have done worse while 
engaging in conversation than when they were completely focused on the 
simulator. The results suggest that speaking on the phone truly affects your 
motor skills and your reaction time while behind the wheel of a car.

4756

Differences of Mass When Chewing Gum
Hannah Luong and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment examined the question of possible changes from the original 
mass of gum before being chewed to the mass of the gum after being chewed. 
Two different flavors of 5 Gum, Trident Watermelon Flavor and Stride Mint 
Flavor were chewed by four different people for an hour and weighed on a 
scale to measure the mass of the gum to determine any changes from the 
original mass. For all of the test subjects, Cobalt-flavored 5 Gum lost 1.7 
grams of its original mass. The Watermelon-flavored Trident gum’s mass 
decreased by approximately 1.0 gram. The Mint-flavored Stride gum lost ap-
proximately 1.025 grams. The Winter Solstice-flavored 5 Gum lost approxi-
mately 1.15 grams. The results suggest that with a lower original mass, the 
decrease in mass is shortened.

4757

Aluminum Bat vs. Wood Bat
Naveed Khan and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined two different baseball bats, an aluminum bat and wood 
bat. I did this project to see which bat is better and hits the ball farther. 
I used the two different bats, inch tape and T-ball. I made 10 hits with 
each bat and calculated the data to see which one was better. After reading 
through and calculating all the data, the aluminum bat seemed to do better. 
However, the wood bat was not bad, and it did beat the aluminum bat on 
some tries. I had a great experience doing this science project on baseball, 
since I have not played baseball before.

4758

Memorize By Pictures or Words
P.A. Cline and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

Forty-six students were given the task to memorize the 44 presidents in 
a 15-minute time period. Half of those students were given a written list 
to memorize. The other 23 students were given the task to memorize the 
presidents by looking at silly pictures and hearing the story that went along 
with them. Research shows that most people are visual and auditory learners, 
and when combined with silly pictures and a story it is said that it should 
help people memorize information better. The data collected from the 
experiment suggests that this theory might be wrong, because the final result 
says that people just looking at a list memorized the last names of presidents 
better than those looking at silly pictures and hearing the story behind them. 
Differences in the expected results and the actual outcome could be due 
to time constraints in the testing environment and small sample size. Also, 
research shows that it is a better learning environment one-on-one instead of 
in a group, which would have affected the experiment.

4759

Working With Chalk
R.J. Kieffer and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment looked at how air affected chalk. Pieces of chalk were 
wrapped in plastic wrap or bubble wrap and then dropped when I was stand-
ing on a chair. Each time a piece of chalk was dropped, pictures were taken 
and then recorded. The chalk with no protection broke up into many pieces 
and went all over. The chalk wrapped in plastic wrap broke into several 
pieces but did not have as much damage as the first piece of chalk. The chalk 
wrapped in bubble wrap had no damage at all. It even bounced back up when 
dropped. The results show that the more padding the chalk had, the less 
damage there was.

4760

Measuring the Speed of Light Through  
Different Objects
Y. Kim and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study was used to examine how fast light could travel through objects. 
This experiment deals mostly with refraction, specifically Snell’s Law of 
refraction and the index of refraction, both of which should be researched 
thoroughly. A glass container containing substances, which in this case were 
soda, water and gelatin, should be placed on graphed paper or tile to have an 
accurate way of measuring the angle of incident. The alternative light then 
should be shined corresponding to the angle of incident and the light coming 
out should be the angle that is refracted. Snell’s Law is applied to the angles 
in order to come up with the index of refraction. This was done several times 
to make sure that the index of refraction was as accurate as possible. The 
definition of index of refraction was then used to find the speed of light in 
the medium. The results came as such: soda being the fastest at the speed of 
294,117,647.1 m/s, gelatin coming after at 291,262,135.9 m/s, and finally water 
at the speed of 225,563,909.3 m/s.

4761

Sound Filter
Vova Ryzhanovsky and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment examines how different materials can be used to filter 
sound. The alarm clock was covered with one, two or three layers of the 
following materials: notebook paper, computer paper, hardboard 1/8”, cotton 
cloth, cotton towel, poster board, polyester fiberfill, cardboard and a scarf. 
The sound filtration was tested with a decibel reader placed at 3 and 9 cm 
away from the original measurements. The materials that could be layered 
were more than twice as effective as the same material once layered. The 
volume when measured from a farther distance was slightly lower than from 
the original distance.

4762

The Effects of Different Colors on Candles
Jung Yejun and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study involves the effect(s) of different colors on candles. First, before 
I began the experiment, I hypothesized that the black candle’s wax would 
melt down faster, due to the fact that the color black absorbs all the colors 
of light. Then, to prove this, I lighted black and white candles and observed 
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which candle’s wax melted down faster. To avoid a mess, I placed them on 
top of paper plates. I experimented with three white candles and three black 
candles. This experiment was repeated three times. However, because the 
candles kept going out, I couldn’t get solid data. However, I believe that the 
candles were burning for about 70 hours before the wax finally melted down. 
This shows that color doesn’t have a huge effect on how fast the candle’s wax 
melts down. I also concluded that there are many more factors that affect 
how fast a candle’s wax melts down, such as the environment, the materials 
used to make up the candle, etc.

4763

The Effect of Different Water Types on the Growth 
of Yellow Beans and Radish Plants
T.C. Ji and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment is to find out which one of three waters is most beneficial 
to the growth of yellow beans and radish plants. The three waters are tap 
water, boiled tap water and microwaved tap water. Beans are set in water and 
radishes are planted in soil. There are three containers for each plant, and 
each container contains three seeds. Radishes are watered once a week for 
a total of 30 days. Radishes are recorded daily by height, and beans’ growth 
is observed daily. The average final height of the three radish plants that are 
watered by tap water is 7.8 cm, whereas the average height of the radishes 
watered by microwaved water is 6.25 cm, and the average height of the rad-
ishes watered by boiled water is 5.5 cm. The observations for the beans follow 
the same pattern. The results suggest that tap water is the most beneficial to 
the growth of yellow beans and radish plants, because it contains the most 
microorganisms and dissolved gas. The microorganisms in microwaved water 
were killed when the water was microwaved. Not only were microorganisms 
killed, but dissolved oxygen and nitrogen were removed from the water while 
being boiled as well. Tap water should be the most beneficial to other plants 
as well.

4764

How Permanent Are Permanent Markers?
Rushna Raza and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The objective of this experiment is to find out what liquid will best remove 
the mark of a permanent marker on different surfaces. The answer to this 
problem will be useful in households everywhere, because stray marks appear 
often on common household surfaces like paper, plastic and fabric. To find 
out which liquid (water, vinegar or rubbing alcohol) will best remove the 
mark, each liquid was dropped on a mark on one of the surfaces mentioned 
before. After dropping the liquid, five seconds were given before the effect 
on the mark was recorded. After all liquids were poured on all surfaces, the 
results were clear. Water worked best on fabric because the mark greyed; 
vinegar worked best on paper because it greyed; and rubbing alcohol worked 
best on plastic because it almost completely removed the mark. Rubbing 
alcohol had the best effect on the stain because it contains alcohol, just like 
the permanent mark. The alcohol in each combined, which only left some of 
the color. Overall, each liquid had its own surface that it worked best on, and 
permanent markers are not as permanent as they claim to be.

4765 

How Do Plants Grow With Different Liquids? 
L.A. Melgarejo and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment answered the question of whether plants grow only with 
water and not other liquids. The liquids that were used in this experiment 

were water, soda, water with baking soda, and cooking oil. For two weeks the 
plants were watered and left in the sun. Plants were watered every two days. 
The first week there were no results, but in week two the results finally ar-
rived. The results were pretty extraordinary as the water plant (plant A) grew 
the best followed by the soda plant (plant B). This shows and proves that 
water isn’t the only liquid we can use to grow our plants.

4766

Which Popcorn Pops Best?
Vina Duong and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study determined what condition is best for popcorn storage. Fifteen 
bags of popcorn were equally divided under three conditions: frozen, refrig-
erated and “normal” (at room temperature). The bags were frozen, refriger-
ated or left on a counter for 24 hours. Each of the 15 bags was then individu-
ally popped and observed. The data recorded was volume (popcorn amount) 
and number of unpopped kernels. Refrigerated popcorn had a slightly larger 
volume than “normal” popcorn. Frozen popcorn had the least volume. 
Frozen popcorn had the most unpopped kernels, with refrigerated popcorn 
having the second most and “normal” popcorn having the fewest number of 
unpopped kernels. In conclusion, storing popcorn in the refrigerator or on a 
counter doesn’t make much of a difference. But popcorn should not be stored 
in a freezer.

4767

Does the Amount of Light Affect Plant Growth?
S. Sadiqyar and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment involved the question of how plants develop and function 
in different amounts of sunlight. It allows for further examination as to 
how well plants grow in different environments, how they react in different 
environments, and what needs to be done to keep them healthy. There were 
three plants: one in 24 hours of sun, one in partial sun and one in full shade. 
The experiment was done two times to determine accurate results. They 
got watered about every three to four days and got good soil and specific 
amounts of sunlight. The plants in 24 hours of sun were placed in an open 
area, where they were able to get plenty of sunlight. The plants in partial sun 
were placed on a table with gaps in the roof for them to get some sunlight. 
The plants in full shade got placed in a covered area, where no sunlight would 
hit them. The results suggest that each different species or type of plant 
grows in a certain amount of sunlight. It has to be given the accurate amount 
of sunlight that it needs, or it will not grow fast, strong and healthy. This was 
determined because the plants in partial sun grew the fastest and healthiest. 
For the plants in full shade, their heights were both 1.5 inches. For the plants 
in partial sun, their heights were both 2.5 inches. For the plants in full sun, 
their heights were both 2 inches. Therefore, plants grow at their own pace. 
They also need to be under close care and observation, and this experiment 
proved that as well.

4768

Does a Plant Grow Bigger If Watered With 
Milk or Water?
Angelica Asis and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study looked at whether or not a plant would grow bigger if watered 
with milk or water. The purpose was to see if milk has the same effect on 
plants as it does on human beings. I started off this experiment first by plant-
ing seeds into little pots, and first watered both of them with water. I did 
this until the plants grew about 10 cm. tall. After they reached that height 
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I started watering one plant with milk and just kept on watering the other 
plant with water. I predicted that the plant with water was going to grow 
bigger, but I had my doubts because milk does have nutrients in it. But my 
prediction came true. The plant that I had grown with water ended up being 
the bigger plant.

4769

Chemistry With Pennies
T. Nguyen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this project is to try to find the best liquid that can be used 
to clean a penny, including soap and water, vinegar, and lemon juice. Each 
of the liquids will create all kinds of different chemical reactions. The first 
liquid that was used was the soap and water, but the penny still looked the 
same. The next liquid was vinegar, which seemed like it had a lot of chemical 
reaction. Next was the lemon juice and salt, which was one of the best results 
to clean the penny. The lemon had a special ingredient that was added: the 
salt which cleans the dust from the penny. The lemon juice didn’t really clean 
off everything on the penny, but it was still considered as one of the best 
liquids. The vinegar worked best because it had a special acid called acetic 
acid which removes the dust and green tarnish off the penny. Make sure to 
clean the pennies that are mostly made out of zinc, because a copper penny 
can be a collector’s item. 

4770

Which Roller Coaster Car Design Has the  
Least Drag?
Christine Yuen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This purpose of this project was to determine which of three shapes would 
provide the fastest design for a roller coaster car with the least drag. To find 
this, each shape (parabolic, rectangle, triangle) needed to be tested for its 
amount of drag. Each shape was tested 10 times with and without a wind fac-
tor, as represented by a fan. The shape that took the least average time down 
the ramp had the best design.

Prior to testing, the parabolic shape was hypothesized to have the least drag 
because of its aerodynamic rounded features. It was guessed when the air 
(wind) hit this car shape, it would flow smoothly around the shape and have 
less turbulence. Because the triangle was the next shape with a slim front, 
though not rounded like the parabolic, it was hypothesized it would come 
in a close second in drag. The rectangle shape would probably follow the 
triangle shape in third place.

Information was later gathered through research for a better understanding 
of how drag affects the speed of objects. Some of the key variables in the 
aerodynamic drag equation are its cross-sectional area, wind speed, air densi-
ty and shape design. The research indicated that accurate results are achieved 
if these variables are kept constant. In this way, the shape design with the 
lowest drag coefficient can be determined. This experiment was designed to 
keep those three factors at a constant to test only the shape design.

Surprisingly, the results were true to the initial hypothesis. Though the first 
test showed little difference between shape speeds, the second with wind 
showed clearly that the parabolic took the least amount of time in the testing 
model. Due to research, it was discovered that velocity was the biggest and 
most prominent factor in aerodynamic drag, so the tests with no wind speed 
showed little difference and, therefore, no definite winner. The test with 
the fan gave it a greater velocity factor, so the difference between the shape 
designs changed significantly.

Both research and test results proved the answers in the hypothesis to be 
correct. This experiment proved that of the three shapes tested, the parabol-
ic would produce the least drag and fastest ride if used as a car design for a 

roller coaster. However, to maximize the efficiency of the car design, perhaps 
additional tests could be taken in which the contours of the parabolic shape 
would be varied.

4771

KE vs. PE: Does It Equal? 
Rommel Patel and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment examined the fact that if potential energy and kinetic 
energy equal, then the ball bearings will make it around the loop. For this 
experiment, a hot wheels track was used to portray a loop with a drop before 
it to give it acceleration. This loop is in a way a teardrop loop, which many 
roller coaster loops use. The ball bearings were dropped from different 
heights for a more diverse pool of data. The results were a little unexpected. 
Some of them matched, some were a little bit different and two didn’t make 
it around the loop. Still, it proved that if potential energy and kinetic energy 
equal, then the ball bearings would make it around the loop.

4772

What Design Causes a Plane to Fly the Farthest?
N. Yousefi and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This project was about what design of paper airplane flies the farthest. This 
science fair project took two parts before any results appeared. The first part 
was to build the paper airplanes. The second was to throw them and measure 
their distance. The four airplanes used were the arrow, dart, kite and stealth. 
The stealth is named after the Stealth Bomber used by the Air Force, and the 
rest are named by their appearance. The planes flew three times. The first 
and second time, the arrow was the champion. However, the third and final 
time they flew, the kite flew farthest. Since the arrow won two out of three, 
it has been declared the winner, but the fact that the kite won the last round, 
and by a great distance, only leaves unanswered questions and more to find 
out. It is impossible to find out what happened to cause this, but unanswered 
questions are natural in any science experiment, including this one.

4773 

How to Improve Your Short-Term Memory
S.E. Tang and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This experiment has shown that people can memorize things better and 
more in pieces or groups. This experiment shows that if you break informa-
tion into groups, it helps store things in your short-term memory longer. This 
experiment consists of two lists of numbers, one with one-digit numbers and 
the other with two-digit numbers. These are given to a variety of people, 
who are given a couple of seconds to memorize both lists at a time. This 
shows that since the numbers went into different categories and different 
lists, people could memorize more than if given the information all together. 
This experiment wouldn’t work if the people were distracted and it would be 
best if they just concentrated on the numbers. It worked as planned and the 
people cooperated well.
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4774

Bleeding Ink
M.G. Santoso and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this project is to see which writing utensil brand produces 
the most ink in 30 seconds. It is also to prove people wrong, because some 
people think that all pens and markers have the same ink. The hypothesis 
was that the Sharpie would produce the most ink. The other markers were an 
Expo Dry Erase marker, a gel pen, a Pilot pen and a Crayola marker. For the 
experiment, hold down each marker or pen for 30 seconds on a stack of 10 
pieces of paper. As the tip touches the paper, start the stopwatch and press 
firmly on the paper. Then use the time frame of 30 seconds before lifting 
the pen off the stack of paper. So after 30 seconds lift the pen and count 
how many sheets of paper the ink bled through. Repeat this process for 
all of the writing utensils. The recorded results were that the Expo marker 
leaked through five papers after 30 seconds, the gel pen leaked through two, 
the Sharpie leaked through seven, the Crayola marker leaked through three 
and the Pilot pen bled through four papers. In conclusion, the hypothesis 
was correct. The Sharpie fine-tip marker was the writing utensil that leaked 
through the most papers compared to the other four. Different ink brands 
have different types of ink in them and they have a different consistency. 
This project was mostly about how types, shapes and sizes affect the ink in a 
pen or marker.

4775

Bee-Havior Patterns
Amber Perkins and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examines the communication, memory and behavioral patterns of 
honeybees with regard to how they find food. The purpose of this study was 
to determine how honeybees indentify a food supply. Do they use specific 
communication methods? If so, what are they? It is hypothesized that bees 
may identify food locations from movement, sound, visual stimuli, or by 
scent. To investigate this theory, honeybees were observed for 10 days and 
behavioral patterns closely monitored. Consideration was given to what 
attracted them to a specific location and how they communicated to let 
other bees know where to find food. Data was gathered and collected to find 
results of this experiment, which reveals answers to the hypothesis. Based on 
the information obtained, bees do use specific behavioral patterns to com-
municate when trying to locate food.

4776

Touching Memories
Hafsa Khalid and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The topic of my science project is what effect touching objects has on one’s 
ability to remember the object. The experiment was to have volunteers go 
to two separate rooms with tables filled with 15 different objects. The first 
volunteer would walk into Room A with their eyes closed and open them. 
They would have 30 seconds to try to remember all the objects without 
touching. They would leave the room and try to write down everything that 
they remembered. Then they would go to the next room and do the same 
thing, except this time they would touch the objects. There would be six 
volunteers doing this. The data showed that touching the objects helped 
the volunteers remember the objects more than just looking at the objects. 
The next step was to learn about the science behind it. We use our episodic 
memory and semantic memory. This is long- and short term-memory. In 
this project looking at objects falls under the short-term memory category. 
When it comes to short-term memory, the more senses you use the more you 
remember. When you look at an object all you are using is one sense. When 

the volunteers touched the objects it showed through graphs and data that 
it helped them remember more. This is because they used two senses. This 
vetoes the one sense. In conclusion, touching affects your memory because it 
helps you remember more.

4777

How Water Is Distributed Through a Plant
Eryn Krouse and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave. 
Chatsworth, CA 91311

My science project is based on how water moves through plants going up-
ward through the stem, defying gravity. By conducting this experiment, not 
only did I learn how water can get to the top of a tree, but also how a plant 
gets its nutrients deposited. Since plants need water for photosynthesis to 
occur, it’s important to know how the water gets distributed. Water trans-
ports nutrients throughout the entire plant. Have you ever noticed a droop-
ing plant that looks miserable? That’s because the plant has a lack of water. 
Water supports the plant by filling its cells, which keeps the stem straight. 
This is very important. So to know how all this happens, I decided to do 
my experiment to find out how water moves throughout the plant. So how 
do plants get their water (which comes from the soil) by their roots, all the 
way up to the top of the plants (the leaves)? It’s simple. Water goes through 
thin, long roots that extend up all the way from the bottom of the stem to 
the leaves called the xylem. The way water moves up the plant is a process 
called capillary action. The water molecules can travel upward because they 
attract to the molecules that are the xylem. Water molecules at the bottom 
are pulled upward in the xylem because of its “attraction” to the upward 
molecules above it. Once water is at the top of the plant, it might have more 
water than it actually needs to have. The plant then gets rid of the excess wa-
ter through transpiration. Transpiration is basically when the water molecules 
are evaporated. It also causes the pull, or “attraction,” of the water molecules 
below it to make the water molecules below travel upward. Because of the 
processes of capillary action as well as transpiration, it allows water to travel 
all the way from the roots to the leaves. Now the way I saw this happening 
in real life was by conducting an experiment with nothing more than a stalk 
of celery, food coloring and water. I put water in a cup and added some food 
coloring to the water to make it colored. I did this because then you’d be able 
to see the color through the celery while capillary action and transpiration 
were occurring. Since this process doesn’t all happen at once, I let it sit for a 
day or two. The questions I asked myself when this was over were: What had 
happened to the celery? How do I know the nutrients were distributed? And, 
how did the xylem make this all happen?

4778

Determining the “Energy” in Some Energy Drinks 
Using the Microbial Lava Lamp (MLL)
V. Kudelka, A. Markazi, A. Seeley, S. Woodward, J. Vaughn   
and D. Gaughen (teacher)   
Taft High School
5461 Winnetka Ave.
Woodland Hills, CA 91364  

We prepared eight Microbial Lava Lamps (MLLs) using the standard King 
and Tomasek protocol. Four MLLs served as controls and four served as 
the experimental group. The sugar water content of the control group 
was matched to four randomly selected ‘energy’ drinks. The experimental 
MLLs contained one liter of Gatorade, Monster Energy, Sobe Lifewater and 
Glaceau Vitaminwater. Our hypothesis was that the CO2 bubble count in 
both control and experiment should be identical since the sugar content was 
identical. The underlying assumption was that ingredients other than sugar 
in the energy drinks were measured in milligrams, while sugar content was 
cited to be in tens or even hundreds of grams. Some ingredients were difficult 
to discern from energy drink labels. For example, the Monster drink grouped 
several ingredients into an ‘Energy Blend’ consisting of caffeine and sugars 
other than sucrose used in our control MLLs. Two drinks, Monster and 
Gatorade, contained at least 5% sodium. We observed that these sodium-
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enriched drinks did produce slightly more CO2 than non-sodium drinks. We 
speculated that the sodium may have a binding effect on the yeast-alginate-
glass beads. We know that calcium is the binding agent of alginate sugars 
from the MLL protocol. This creates surface area emission of CO2 from the 
immobilized yeast in the beads. Sodium has similar properties to calcium. We 
believe this allows more CO2 to escape from the greater bead surface area. 
Further study is recommended. 

4779

Effect of Tea Leaves on a Tadpole’s Life
Michelle Marcos and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

This experiment examined the effect of eight different tea leaves on eight 
different tadpoles on their growth and how they responded to them. Since 
most tadpoles live on algae, this test determined if the tadpoles would 
respond well if they were fed different tea leaves (green tea, black tea, white 
tea, red tea, peppermint tea, peach tea, raspberry tea and regular leaves).  
Eight tadpoles had their own environment and each of them was tested every 
other day for four weeks. Observation skills were needed in this experiment 
and my results showed that green tea had the most effect on a tadpole’s 
growth. Peppermint had the second most effect on a tadpole’s growth. The 
purpose of this experiment was to test each tadpole’s dissolved oxygen level. 
However, research shows that tadpoles do not need oxygen in the water, as 
they will gulp out air whether or not there is any oxygen content in the water. 
The tadpoles thrive in a dirty, low-oxygen environment rather than a high-
oxygen environment. Dissolved oxygen measures the gaseous oxygen (O2) 
in water. Oxygen gets into the tadpoles’ water through surrounding air and 
photosynthesis. These results showed that tadpole #5 had the lowest oxygen 
level content and tadpole #1 had the highest.

4780

The Reliability of Solar Panels
Karynna Carlos and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

In this science project, “The Reliability of Solar Panels,” I determined 
whether solar panels can actually be a reliable source for energy in today’s 
world. I set up a solar panel daily with its initial position directly facing the 
sun, moving the solar panel around in certain degrees every few minutes. 
After moving the solar panel in certain degrees, I recorded the amount of 
voltage that it produced at each position using a regular voltmeter. I also 
decided to take note of the time when I had recorded the voltage, since this 
is a very important part of the project. I also researched the UV index of 
each day of recording to put this as a main factor of the project by looking at 
a local newspaper or on the Internet. My results showed that the higher the 
UV index was for each day, the higher the output of energy was absorbed. 
My results also showed some increase in the graphs that would be unusual 
compared to the rest of the results. The reason for that is due to the weather 
changes that interfered with the sun, such as the clouds passing by the sun. 

4781

CO2, Algae and You! 
Evita Chavez and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd. 
Alhambra, CA 91803

There are several factors that contribute to algal growth and each has a 
significant impact. The amount of nutrients or moisture, for instance, can 
influence the type of reproduction in algae and even how much oil the algae 
produce. Temperature also plays a significant role in the growth of algae. 
Every part of an alga’s environment can significantly affect its growth and the 
amount of oil produced. This information is vital in the experiment because 

any negligence can kill the alga. Temperature, for example, cannot only 
affect the growth but also the production of oil. Certain algae grow faster 
in warmer temperatures but produce more oil in cooler temperatures. Not 
knowing this information before beginning my experiment, I ran into some 
problems, but learned quickly from my mistakes.

Beginning with a small bioreactor placed in a spot that was not directly in 
the sun, I placed small samples of algae in clear plastic tubes I arranged for 
the growth. I had a Styrofoam container of dry ice connected to the tubes 
to provide carbon dioxide, which is known to help expedite algal growth. 
Leaving the algae in the sun and providing dry ice when needed, the tubes 
were filled with algae after about a week. Taking algae out of the tubes, I 
drained water from the algae and then dried it completely by placing the alga 
in individual beakers and sticking them in a microwave for a few minutes. I 
placed measured amounts of the dried algae into a Teflon homogenizer with 
5 mL of hexane and pulverized each sample of algae for about a minute and 
half. I then poured the solution into a small dish. The small dish was placed 
on top of a hot plate to evaporate the hexane and keep the oil in the dish. I 
then checked the amount of oil in each dish and compared the dishes to each 
other. It seemed that the alga that had been exposed to dry ice had produced 
more oil than the alga that was not exposed to dry ice.

4782

Three Isn’t Always a Crowd
Angelica Nevarez and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

I grew several types of plants that were in bulb form. I grew Liliums, Cro-
cosmias, Acidantheras, radishes, peas and onions. All were grown in the same 
size container, except the Lilium bulbs that had to be moved to bigger pots. 
One of the basic needs of a plant is adequate space in which to grow. The 
whole purpose of my project was to see the difference in each of these plants 
when grown singularly in a container and when grown together with other 
bulbs crowded in a container. The single question I tried to answer by doing 
this project is the following: Do plants grow better when they are crowded? 
To be more specific, if crowding does help the plants to grow better, then 
how much crowding is a good amount and when does it become too much 
crowding? Space is sometimes limited when growing a garden, which is why 
sometimes crowding must be taken into account. Some plants are ideal for 
crowding, while others are not meant to be under such conditions. It is defi-
nitely possible for plants to be negatively affected by over-crowding and it is 
possible for crowding to hinder the plants from growing properly. Therefore, 
unless the plant is designed to live under crowded conditions and is used to 
growing in a crowded environment, it is not likely that the plant will grow 
successfully. The main thing that I learned when doing this project is that it 
all depends on the type of plant. The type of plant determines whether or 
not it will be successful when growing in a crowded area. From my results, I 
can verify that the radishes, peas and onion bulbs grew best under crowded 
conditions. However, the Crocosmias, Acidantheras and Lilium bulbs did not 
grow properly under those same conditions. It can be assumed that flowers 
are not meant to be grown in crowded areas, while other types of plants, 
such as vegetables, can survive and actually thrive best when they are living in 
crowded environments.

4783 

Behavioral Differences of Melittobia digitata 
Wasps and Flies When in Crowded Environments
Victoria Pomes and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

The purpose of the experiment was to determine how the environment 
affects the behavior of Melittobia wasps, house flies and blowflies. The 
idea was to observe their growth and behavior over one month’s time, and 
compare to what extent the crowding of the insects’ environment affected 
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their behavior, as well as how light vs. darkness affected their growth and 
behavior. This was done by using same-sized Tupperware containers and 
gallon-sized Ziploc bags, and then adding different numbers of bugs into the 
containers to observe how the crowding would affect the way they lived. The 
results of this experiment showed that the more insects in one container, 
the more alive they were, most likely because they had to struggle to survive. 
This pattern was seen consecutively because each bag which contained an 
excessive number of blowflies, house flies or wasps showed more movement 
and quicker reaction time. Flies in less crowded bags didn’t fly around often, 
if at all. The more crowded they were, the more of a struggle they went 
through in order to survive, and therefore the more energy they showed over 
the one-month span of time. The flies that were deprived of light reacted 
very differently. The house flies grew fine. The effects of crowding or light 
deprivation did not affect their growth or behavior. They grew and acted 
just like the ones that were in the light. The blowflies, however, had severe 
reactions after being without daylight. They had major growth stunting. They 
were born underdeveloped, some with no wings or broken legs, and in many 
cases both. Many were not born at all. The wasps did not react differently 
under different environmental circumstances, and neither did the houseflies. 
The blowflies, however, showed drastic consequences due to both crowding 
and light depravation.

4784

Could I Give You a Hand With That?
Tik-Chee Cheng and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd. 
Alhambra, CA 91803

The purpose of this experiment was to construct a manual animatronic hand 
out of basic, elementary materials. The central question I faced when con-
sidering how to construct the hand was what I was willing to build the hand 
out of and how it would be used. As a result, I came up with the idea of using 
PVC pipes, plastic tubing and wood as my main materials. After the whole 
construction of the hand, I hypothesized that the hand would be able to pick 
up objects of medium size and medium weight because the hand’s ability and 
structure wouldn’t allow it to pick up objects falling in the extremes, such as 
tiny and very large and very light and very heavy.

After constructing this hand, I observed the hand’s ability to pick up objects 
ranging from tiny to large, such as a small stuffed animal and a tissue box, and 
light in weight, such as a ball of yarn and a glass cup. I recorded my observa-
tions and came up with the conclusion that the hand can pick up items that 
fall in the range of medium size and light to somewhat heavy. In addition, I 
learned that the hand was not able to pick up objects that had a hard round 
shape, such as a cup, because it did not have the concave shape of a real hu-
man hand. 

Even though the hand was not able to pick up objects of tiny and large sizes 
or of heavy weight, I believe this experiment was a success because I was 
able to build a hand out of basic materials and still have it function properly. 
My hypothesis was somewhat correct, because the hand was able to pick 
up objects of medium size and medium weight. However, the hand’s ability 
went against the hypothesis that the hand wouldn’t be able to pick up objects 
that fell in the extremes, such as very light and very heavy, because it was 
able to pick up objects such as a ball of yarn. I achieved my main purpose to 
construct a working animatronic hand. 

4785

Zero-Gravity Seeds
Kayla Gutierrez and A. Flagan (teacher) 
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

During this lab experiment, I was to figure out whether Cinnamon Basil 
seeds exposed to the zero-gravity atmosphere from space would grow dif-
ferently in comparison to the seeds which were kept on Earth. To make this 
experiment possible, seeds were provided from NASA and sent to Ramona 

Convent Secondary School. Petri dishes with paper towels were disinfected 
to ensure no fungus would grow inside of them during the experiment. Inside 
of each of the 20 petri dishes were eight seeds. In five petri dishes there was 
a total of 40 Earth-exposed seeds and in five petri dishes there was another 
total of 40 space-exposed seeds. The final result of this experiment was that 
the seeds exposed to the zero gravity actually grew faster when hormones 
were added in comparison to the seeds exposed to Earth.

4786

Homemade Projector
Elisha-Rae Ceres and A. Flagan (teacher)
Ramona Convent Secondary School 
1701 W. Ramona Rd.
Alhambra, CA 91803

iPods. We use them for listening and storing our music, playing games and 
watching videos. But when we watch videos, there’s always the problem of 
the iPod screen being too small. For my experiment, I decided to make two 
iPod video projectors out of scratch. Using simple materials such as card-
board, glue, toilet paper/paper towel tubes, duct tape, electric tape and lenses 
of different focal lengths and diameters, I was able to create one iPod that 
did not produce satisfying results and one that, although it did not serve its 
purpose, worked. One projector made using a video camera lens tube taken 
out from an old camcorder did not produce any noteworthy results because 
the images it projects are only blurs of color. The projector that produced 
results was FULLY homemade. Although the image it projects is smaller, not 
bigger, it still produces a clear enough picture to view the video. I created 
two projectors to compare and contrast which projector housing lengths and 
which focal and diameter lengths of lenses would produce the most satisfying 
results.  

4787 

Pollen Rupture
Michelle Mandizabal and A. Flagan (teacher) 
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803 

For this experiment I collected pollen from daisies, dandelions, orchids, 
birds of paradise, yellow sorrels, irises, lantanas, false heathers, daisies, nar-
cissi, azaleas and forget-me-nots. I observed each flower’s pollen underneath 
a microscope using various magnifications (10x, 40x, 100x) to determine if 
polluted water (car exhaust mixed with water) ruptured the pollen faster than 
clean pure water. I measured the rate of osmosis by using a pollutant found in 
car exhaust and water. I used these substances because they are normally ex-
posed to flowers in normal living conditions. Pollen is a fine to coarse powder 
containing the microgametophytes (the multicellular structure containing a 
single set of chromosomes) which produce the male gametes (sperm cells). 
I watched to see if these male gametes formed or burst from the water and 
pollutant. Each of these pollen grains contains a reproductive cell containing 
two nuclei. Some of the pollen cannot be found as easily as others that are 
obvious to the human eye. For example, daisy pollen is right in the center of 
the flower. But for a periwinkle the pollen is within the flowers, and I needed 
to find the anther. This is because pollen is produced in the anther. So for 
some of my pollen specimens I had to observe the pollen through the anther 
and watch it as it burst out. Pollen grains come in a variety of shapes and 
sizes. Most are spherical, while others are oval-shaped and thin. I watched 
and observed my experiments closely because most pollen burst within a few 
hours and some within minutes. Polluted water burst the pollen faster than 
clean water. For this experiment I also did research on the importance and 
uses of pollen and carbon dioxide, which were two important components of 
this experiment. 
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4788 

Venus Flytrap and Hormones
Natalia Guerrero and A. Flagan (teacher) 
Ramona Convent Secondary School 
1701 W. Ramona Rd.
Alhambra, CA 91803

For this experiment I cultured Venus flytraps and exposed each to a different 
growth hormone. I labeled each tube containing a plantlet with the numbers 
1-10, with 5 and 10 being the controls. The growth hormones used were 
gibberellic acid, maleic acid, indole acetic acid and abscisic acid. I cultured 
the plants for two weeks before introducing each plant to 0.01% dilution of 
each hormone. I then observed the growth of each plant in correlation to 
the hormone it was given, and recorded the growth by observation, photos 
and notes. The plants grew and died at different rates in accordance with the 
hormone they were given. Some plants had increased and more rapid growth. 
The cells of the plants treated with gibberellic acid were elongated.

4789

The Raindrop Effect
Nadia Sanchez and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

In this project I simulated raindrops and recorded their splatter on a varety 
of different surfaces. The purpose of this experiment was to see how dif-
ferent surfaces and heights affected the result of the splatter. Simulating a 
steady flow of “raindrops” was difficult at first, but then I was finally able 
to create this using a stand, water bottle, camera, water and tape. Using a 
marker, I marked the water bottle at each centimeter, 1 through 17. When the 
water in the water bottle reached each mark I took a picture of the drop on 
the surface I was using. Some of the different surfaces I used were balsa, fine, 
plywood and a brick. My results showed that the raindrops’ splatter differed 
on different surfaces. The brick surface had the highest splatter distance but 
was the least consistent in the distances at each water volume. The plywood 
surfaces showed the most consistency with the distances at each water 
volume. The highest ranges in splatters for all surfaces were between 5-12 
centimeters.

4790

Worms in Action Helping the Environment
Alyssa Goto and A. Flagan (teacher) 
Ramona Convent Secondary School
1701 W. Ramona Rd. 
Alhambra, CA 91803

The purpose of this experiment was to use different types of worm compost, 
collect and place each type of compost in a petri dish with seeds after com-
posting was done, and choose which produced the best fertilizer based on 
the plant root that grew the fastest in a period of seven days. In total, 400 
Eisenia fetida red worms were used, 40 red worms in each of the 10 plastic 
containers filled with bedding (mix of 0.5-1 in newspaper strips, soil and peat 
moss). In every two containers, the worms were fed a particular food group 
(fruit, bread, oats, tea/coffee, pulverized eggshells) three times a week for 
about 2 1/2 months. The worm castings created by the food that was fed to 
the worms during that period were placed in petri dishes as the soil for the 
beans, peas, cabbage and American flower seeds. As a result, the red worms 
that were fed bread for the past months created the best compost/fertilizer 
because its seeds grew the longest roots. I extended the experiment by using 
10 different types of seeds – radishes, peppers, beans, sunflowers, corn, car-
rots, Viola Wildflowers, cilantro, garden beans and spinach – and putting the 
different produced compost as the soil in the petri dishes. Bread still created 
the best compost/fertilizer because it grew the longest and fastest in a seven-
day period.

4791

Bacterial Competition
Sarah Abando and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd. 
Alhambra, CA 91803

This experiment involves testing nine different types of bacteria with one 
another. The nine different types of bacteria are the following: Bacillus sub-
tilis, Bacillus cereus, Bacillus coagulans, Bacillus megaterium, Bacillus thermophilus, 
Bacillus thuringiensis, Branhamella catarrhalis, Acetobacter aceti and Cellulomonas. 
The purpose of this whole experiment is to test all of these bacteria with one 
another to see whether or not they will grow with or apart from one another. 
It is also to see how the different bacteria react with one another with their 
growth pattern, color, size, etc. I will be testing the bacteria every day by 
making different patterns with the bacteria and will analyze the results. From 
there I will see which bacteria interact best with one another and which ones 
grow apart from one another.

4792

Does Gatorade or Water Lower Your Pulse Rate 
and Give You More Energy?
Andres Gonzalez, Andrew McLaughlin and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment is to find out which drink, Gatorade or 
water, lowers a person’s pulse rate more, right after they finish exercising. 
According to our research, Gatorade helps lower the average person’s pulse 
rate more efficiently than water because of the electrolytes in Gatorade. The 
electrolytes in Gatorade help the body maintain more energy after a person 
finishes exercising. The salt in electrolytes replaces the salt we sweat away, 
so it gives the human body more energy. Our hypothesis was that Gatorade 
would lower the pulse rate of our subjects more than water and give more 
energy. We tested five eighth-grade male students by giving them 250 ml 
of water and 250 ml of Gatorade to drink at different times. We waited 15 
minutes and while they were sitting we took their pulse rates by pressing 
on the carotid artery (neck). We used these results for the control. Then we 
repeated the experiment by giving them water or Gatorade at different times 
and letting them exercise on a treadmill for five minutes at a speed of 7.0 
miles per hour. We found out that the pulse rate was increased by an average 
of 78 when they drank water before exercising and 52 when they drank  
Gatorade. In conclusion, our hypothesis was correct. Gatorade lowers the 
body’s pulse more efficiently than water, which allows the body to have more 
energy and exercise longer. 

4793

Which Types of Shoes Create the Most Friction?
Ahmed Allibhoy 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 types of shoes create 
the most friction. According to our research, friction is a force that opposes 
motion. It is created when two objects rub against each other. Since friction 
is caused by microscopic bumps and ridges rubbing against microscopic 
bumps and ridges on a surface, our hypothesis was that the shoe with the 
most bumps and ridges would create the best friction. To test our hypothesis 
we used three different types of shoes, Reebok, Adidas and Puma, to see 
which one would create the most friction. The Reebok had a sole with lots of 
bumps and ridges, the Adidas had fewer bumps and ridges, and the Puma was 
smooth. We connected each of the shoes to a spring scale and tested them 
on grass, cement, a wood floor and carpet by sliding them to see which would 
create the best friction. Our experiments showed that the Reebok created 
the most friction on all four surfaces. It created 3.5 Newtons of friction on 
grass, 3 N on cement, 2.5 N on the wood floor and 2 N on carpet. The Adidas 
created 3 N on grass, 2 N on cement, 1.5 N on the wood floor and 2 N on 
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carpet. The Puma created 2 N on grass, 1.25 N on cement, .5 N on the wood 
floor and 1.5 N on carpet. We concluded that the shoe with a sole that has a 
lot of bumps and ridges creates the best friction. Our hypothesis was correct.

4794

How Does the Angle of an Inclined Plane Affect the 
Amount of Work Required to Lift an Object?
Allura Landsberg and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment was to find out if a larger angle of depression 
or a smaller angle of depression would require less force to lift an object. I 
took two pieces of wood, with measurements of 75.4 cm, and screwed five 
pairs of eye screws into them. These pairs were placed at different heights. I 
then hammered two hook screws onto the end of the other piece of wood. I 
took a small plastic cup and punched two holes into it. Afterward I took two 
pieces of string, each the same length, and brought them through the holes 
and tied a knot. The other ends of the strings were tied to a small car that 
weighed about .15 lbs. I took the piece of wood that had the hooks and put 
the hooks into the eyes, thus creating a right triangle from the two pieces of 
wood. The car was placed onto the base of the piece of wood with the hooks, 
the hypotenuse of the triangle, and the cup was placed where the angle of de-
pression was (the angle where the two pieces of wood joined). When weight 
was put into the cup, the car would move up the ramp and I would weigh the 
cup after the car reached the top of the ramp. I did this for every single level 
of eyes and realized that the lower the wood with the hooks was, the less 
weight I needed to use in order to pull the car up the ramp. I also noticed 
that because the distances of the eyes seemed to follow a pattern, the weight 
needed to pull the car up also seemed to have a pattern. In order to find 
the measurement of the angle of depression I used the geometry equation, 
cosine x = adjacent/hypotenuse, where x is the angle of depression, adjacent is 
the piece of wood with the eye screws, and the hypotenuse is the side used as 
the ramp that had the hooks. This allowed me to find the angle of depression 
rounded to the nearest degree. My results showed that the larger the angle of 
depression is, the easier you can pull something up a ramp. I believe that this 
is true because the less perpendicular a ramp is, the less effect gravity will 
have on an object going up the ramp.

4795

Do White Candles Burn at a Different Rate Than 
Colored Candles?
Andrea Robles and A. Antoniou (teacher)                                                             
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to find out if white candles burn at a 
different rate than colored candles and to see which are more cost-efficient. 
My hypothesis was that the colored candles will burn slower than the white 
candles because of the color that is added in the wax. I tested four 12-inch 
candle sticks. I had white, red, dark blue and light blue candles. I placed 
them on a candle stick holder and I lit them all up at the same time and 
measured them every hour. In 7 hours and 57 minutes, the white candle was 
3 inches long, the red was 3 5/8 inches, the dark blue was 3 1/2 inches, and the 
light blue was 3 3/4 inches. The white was burning about 1/2 inch faster than 
the colored candles. From my experiment I can see that colored candles burn 
at a slower rate and that they will burn for a longer period of time. This can 
help consumers decide if they want to buy candles that will burn longer and 
be more cost-efficient. My hypothesis was right that the colored candles will 
burn slower. 

4796 

Can the Inclusion of Common Additives Change 
the pH Level of Coffee?
Aras Kazlauskas and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The focus of this experiment was to determine if the inclusion of com-
mon coffee additives will result in a change in the pH level (the measure of 
the concentration of free H+ ions in solution) of the coffee. The additives 
tested were 2% milk, half and half, non-dairy creamer (Coffee-mate), various 
artificial sweeteners (Splenda, Equal and Sweet’N Low), honey and raw sugar. 
I used two types of coffee, light and dark roasted. To each coffee, I added the 
same amount of additive, and measured the pH level using pH test strips. I 
also tested the pH level of coffee without additives (pH 5.75), as well as the 
additives dissolved in water. In both the light and dark roasted coffee, results 
showed a slight increase in pH level for milk, half and half and non-dairy 
creamer, and a slight decrease in pH level for all artificial sweeteners. The 
additives dissolved in water showed a slightly lower pH level for all addi-
tives, except for the non-dairy creamer, which showed a very slight increase 
(from pH 6.50 to 6.75). Since the pH of the light and dark roasted coffee is 
a weak acid (pH 5.75), adding either a weak acid or a weak base will result in 
the release or uptake of some H+ ions. The additives, like the coffee, all act 
as buffers. The result is that the pH level of what is being measured tends to 
remain the same. Therefore, one way to significantly alter the pH level of the 
coffee would be to add a very strong acid or base (these additives are not), 
or by saturation (forcing it to give up or to remove its H+ ions). I wanted to 
see if the saturation level of the dark roasted coffee could be reached by add-
ing three times the amount of additive. I retested the pH level of the dark 
roasted coffee, and found that only the non-dairy creamer showed a change 
– an increase of its final pH level from 6.00 to 7.00. In conclusion, the non-
dairy creamer is the only additive that was able to change the pH level of the 
coffee, possibly due to a saturation effect.

4797

Does Sunlight Affect the Rate at Which Mold Grows 
on Food?
Ariel Imamoto and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to see if sunlight affects the rate at which 
mold grows. I thought of this question because my mom always puts bread 
in a dark place a couple of days after we buy it, so I wanted to see if that was 
really necessary. My hypothesis was that the piece of bread in the sun would 
mold faster than the piece of bread in the dark. I cut a slice of white bread 
in half and put each half in two separate plastic bags. Then I put one outside 
in direct sunlight and the other in a dark pantry. I observed the bread each 
day for 10 days. I found out that the piece of bread in the sun dried out and 
became crusty, while the piece of bread in the pantry did not change. In 
conclusion, sunlight does not affect the rate at which mold grows on food 
and my hypothesis was incorrect. 

4798

How Does the Design of a Paper Airplane Affect Its 
Flight Time?
Arman Aynaszyan, Morris Chichyan and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of our experiment was to find out how the different designs of 
paper airplanes affect their flight time. Our hypothesis was that the airplane 
design with the narrow and pointy tip would fly the longest. We tested four 
different designs using the same type of paper for all of them in order to keep 
the mass constant. The body design we also kept constant, but we changed 
the wings and the tip. Airplane A had wings folded upward, B had a basic 
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(normal) design and flat wings, C had flat wings and a wide tip, and D had a 
thin and pointy tip. We flew the planes at a 90° angle with no wind and they 
all traveled different distances and had different flight times. 

The speed of model A was 166 in/s, model B 156 in/s, model C 182 in/s and 
model D 222 in/s. Model B, with flat wings (normal design), was the most effi-
cient plane due to its distance and duration of flight. It flew the farthest, and 
stayed in the air the longest because it was able to glide. Its speed was the 
slowest but it was able to glide and stay in the air a longer period of time. We 
can conclude that paper airplane models with slim and pointy fronts main-
tain a higher speed and airplanes with flat wings, and basic designs, maintain 
a slower speed but stay longer in flight. Our hypothesis was incorrect.

4799

Do Dark Colors Really Absorb More Light Than 
Light Colors?
Christopher Demellier and A. Antoniou (teacher)           
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to find out if the claim, “Dark colors 
absorb more light and become warmer than lighter colors,” is true. I have 
heard this for years, and have been curious to see if it was true or not. My hy-
pothesis is that dark colors do absorb more light. When I look at something 
white in the sun, it hurts my eyes. This makes me think that it reflects the 
light into my eyes, whereas if I look at a dark color in the sun it doesn’t hurt 
my eyes, but is warm. I decided to test black, white and orange construction 
paper by placing them in the sun. After 30 minutes I checked the tempera-
ture of each with a thermometer. The black paper’s temperature was 1010 F, 
while the white paper’s was 880 F and the orange’s was 900 F. Then, I placed 
the orange paper under the black and checked its temperature after 30 min-
utes. The black paper was 980 F, while the orange paper was 900 F. For the 
third test, I switched the black and white so that it was orange and white. 
The white paper was 800 F and the orange was 810 F. From this experiment 
I concluded that lighter colors do, in fact, reflect light, while dark colors 
absorb light and become warmer. 

4800

What Is the Average Speed of Different Liquids?
Christopher J. Chung 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 average speed of different 
types of liquids. I have always been curious to find out which liquids are 
thin and which are thick. My hypothesis was that the dish soap would be 
the thickest and Windex would be the thinnest. I tested Windex, dish soap, 
maple syrup and extra virgin olive oil by putting equal amounts in same-sized 
cups and dropping a marble in each. I used a timer to record the time it took 
the marble to reach the bottom and measured the height of the liquid in the 
cup for the distance. I repeated the experiment three times and calculated 
the average speed. Average Speed = Total Distance Over Total Time. I found 
out that the average time for Windex was 0.44 seconds and its average speed 
was 0.28 cm/sec. The average time for the dish soap was 1.273 seconds and its 
average speed was 0.81 cm/sec. Extra virgin olive oil had an average time of 
0.66 seconds and its average speed was 0.42 cm/sec. Maple syrup’s average 
time was 1.833 seconds and its average speed was 1.163 cm/sec. My control 
was water and it had an average time of 0.31 seconds and an average speed of 
0.20 cm/sec. Overall the thinnest substance was Windex, which had the high-
est average speed, and the thickest was maple syrup, which had the lowest 
average speed. My hypothesis was partly correct that Windex would be the 
thinnest with the highest speed.

4801

Will a Male or Female Mouse Finish a  
Maze Faster? 
Citlali Vazquez and A. Antoniou (teacher)                                                        
Robert Frost Middle School                                                                                                   
12314 Bradford Pl.
Granada Hills, CA 91344
 

The purpose of my experiment was to find out if the male or the female 
mouse is smarter and finishes a run through a maze faster. I chose this 
experiment mainly because I wanted to find out if female or male mice are 
smarter. To figure this out I decided to build a maze and test it with six mice, 
three male and three female. I timed each one and calculated the average. 
My hypothesis was that the male mice would find their way out of the maze 
faster because according to my research, men tend to do better in school and 
have a higher IQ. My hypothesis turned out to be wrong. The females fin-
ished the maze faster. The first female mouse’s time was 1 min. and 5 sec., the 
second’s was 36 sec., and the third’s was 1 min and 10 sec. The males’ times 
were 6 min. and 13 sec., 1 min. and 18 sec., and 23 sec. The females’ average 
was 57 sec. and the males’ was 2 min. and 38 sec. According to my experimen-
tal results, female mice are able to run through a maze faster than male mice, 
which indicates they have higher abilities than male mice. 

4802

Which Chemical Solution Is Better for  
Contact Lenses? 
Dahlia Alamy and A. Antoniou (teacher)                                                           
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

                      
I am doing this experiment so I can find which chemical solution is better 
for contact lenses. By my doing this experiment, people who wear contact 
lenses can benefit because they would be able to use the best solution. I 
placed a contact lens in four different chemical solutions after I air dried 
them for a day. Solution A was Complete Blink-N-Clean Lens Drops. B was 
OPTI-FREE Replenish Rewetting Drops. C was Clear Eyes Contact Lens 
Relief. D was Visine for Contacts. After the contacts soaked in the solu-
tions for one day, I recorded which one got the cleanest and smoothest. 
My hypothesis was that the Visine for Contacts solution would work the 
best because it is the only one which doesn’t have potassium sorbate in its 
ingredients. I put on the contact in my eye to check for clearness and soft-
ness and I touched it to test for smoothness. The results were different for 
each solution. The contact in solution A was not soft and when I tried it on, 
it was blurry. It also hurt my eye. The contact in solution B was very rough 
and when I tried it on, it was very blurry and I couldn’t see anything. It also 
hurt my eye. The contact in solution C was soft and when I tried it on, it was 
clear and it didn’t hurt. The contact in solution D was very smooth and when 
I tried it on it was clear, vivid and soft. It was also comfortable on my eyes. 

My conclusion is that the chemical solution Visine for Contacts is the best 
if you want to have clear, soft and comfortable contact lenses. Solutions A 
and B had almost all of the same ingredients and they both were very bad for 
contacts. Solution C had some of the same ingredients as Solution D. That 
is why it was also good, but it was not as good as Solution D. My hypothesis 
was correct.

4803

Which Liquid Will Dissolve Advil Liquid Pills  
the Fastest?
Eugene Yoon, Justin Cho and A. Antoniou (teacher)                           
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment was to find out which liquid would make 
an Advil liquid pill dissolve faster. According to our research, Advil liquid 
pills dissolve faster than tablets, but they still take a long time. Advil liquid 
pills use a liquid stuffed gel shell that will dissolve in liquids and release the 
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medicine. Our hypothesis was that water would dissolve the pill the fastest 
because that’s what the doctor usually advises. We placed each pill in four 
different cups with different liquids: water, orange juice, milk and Sprite 
soda. We repeated the experiment five times and calculated the average time 
it took each pill to dissolve. In water, the average time was 35 minutes, in 
orange juice 40 minutes, in milk 1 hour and in soda 3 hours.                                   

According to our results, water dissolved the pill the fastest. This shows that 
we should always take water with Advil liquid pills for faster results. Our 
hypothesis was correct.

4804

What Food Groups Do Ants Like Besides Sugars?
Francisco Gomez and A. Antoniou (teacher)   
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344 

We all know that when we leave chocolate or other sweets out, ants will be 
attracted to them. The purpose of this experiment was to see if ants would 
like any other food groups besides sweets. I tested fruits, vegetables, grain, 
dairy and meat. My hypothesis was that ants would prefer the fruit because it 
is sweet. I left samples of each food group outside near the ants and observed 
for the next few days until they found the food. My results were that the 
ants were going to the fruit and dairy products the most. The rest of the 
food types had ants as well, but not as many as the fruits and the dairy. My 
hypothesis was partly right. Ants prefer foods that are sweet, but they also 
like dairy more than other food groups. 

4805 

Which Dye Fades the Least? 
Elise Hukom, Gabrielle Dy and A. Antoniou (teacher)                         
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

Our experiment is about what type of dyed cloth will fade the least after it is 
washed. We used six different types of cloth: 50% cotton and 50% polyester; 
65% polyester and 35% rayon; 57% cotton, 38% polyester and 5% spandex; 
100% cotton; 95% cotton and 5% spandex; and 100% polyester. We also used 
three different types of dye: Rit dye, fabric dye and iDye. Our hypothesis 
was that the cloth made of 100% cotton would fade the least. We took three 
pieces of each cloth type and dyed each with a different type of dye, using 
half a gallon of hot water and some salt. After the cloths were dyed and dried, 
we washed them in the washing machine for half an hour. For the fabrics 
dyed in the fabric dye and Rit dye, the cloth that faded the least after it was 
washed was the 100% cotton; the next one was the cloth made of 95% cot-
ton and 5% spandex; third was 57% cotton, 38% polyester and 5% spandex; 
fourth was the 50% cotton and 50% polyester cloth; fifth was 65% polyes-
ter and 35% rayon; and the dyed cloth that faded the most was the 100% 
polyester. This one lost all of its dye after it was washed. For iDye, the results 
were similar, except that the cloth that was made of 50% cotton and 50% 
polyester was the fabric that faded the most after the 100% polyester one. 
Our hypothesis was correct that the cloth made of 100% cotton would fade 
the least. We concluded that the fabrics with the most cotton in them faded 
the least and the fabric with no cotton at all faded the most. We learned that 
how much a dyed cloth fades depends on how many natural fibers it has. 

4806

What Type of Charcoal Lasts the Longest  
and Produces the Juiciest Product?
Idean Aminian, Nick Saralou and A. Antoniou (teacher)          
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

Have you ever wondered what type of charcoal is the best for grilling? The 
purpose of this project was to help Kingsford’s consumers choose the best 
charcoal. We studied three different types of charcoal and tested them to see 
what type lasted the longest and produced the juiciest meat. We tested three 
different types: Kingsford Original, Kingsford Match Light and Kingsford 
with Mesquite. We placed the three different types in bunches across the 
barbecue surface. We burned all three bunches of charcoal at the same 
time to see which one would last the longest and timed it with a stopwatch. 
The Match Light bunch lasted about 45 minutes, which came in third. The 
Original came in second at about 55 minutes, and the Mesquite lasted about 
58 minutes. With the taste, the Match Light came in third, producing a dry 
product. The Original came in second, as it was less dry. The Mesquite came 
in first with an exceptional taste that produced some very juicy kabob, filet 
and chicken. This project was very fun and gave us a taste of science. The 
whole world can now know the best type of charcoal. 

4807

Do Young, Active Students Have a Larger Lung 
Capacity Than Young, Inactive Students?
Jasmin Alfonso and A. Antoniou (teacher)          
Robert Frost Middle School 
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to find out if young and active students 
have a larger lung capacity than young and inactive students, because I am 
active and run with a few inactive friends, but I want to know what keeps 
them going. Is it the motivation and will, or the large lung capacity that they 
have? I read that the total lung capacity refers to the maximum amount of air 
a person’s lungs can hold, about four to six liters (4,000 to 6,000 mL) for the 
average human. Only a third of this capacity is used during normal activity, 
but this fraction increases during strenuous activity when the body requires 
more oxygen. Lung function tests (also called pulmonary function tests or 
PFTs) evaluate how well your lungs work. The tests determine how much air 
your lungs can hold, how quickly you can move air in and out of your lungs, 
and how well your lungs put oxygen into and remove carbon dioxide from 
your blood. Spirometry is the first and most commonly done lung function 
test. It measures how much and how quickly you can move air out of your 
lungs. My hypothesis was that young and active students would have a larger 
lung capacity. I tested 12 active (10 male and two female) and 12 inactive (five 
male and seven female) students. I tested each student with a spirometer 
twice and recorded the results in mL. The average volume for the active stu-
dents was 6,085 mL, and for the inactive students was approximately 3,079. 
According to my results, the active young students had larger lung capacity 
than those who are inactive, and the active students had 30.05% more lung 
capacity than the inactive students. This shows that strenuous and daily 
activity makes a big difference in lung capacity. My hypothesis was proven 
correct.

4808 

What Soil Supports Structures the Best?
Jason Abell, Richard Sparks and A. Antoniou (teacher)                                       
Robert Frost Middle School 
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of our experiment was to find out what soil supports structures 
the best, because if a structure is built on a soil that does not support well, 
it will sink into the ground. We read that adding rocks and pebbles to soil 
helps support structures because soil gets compacted when structures are 
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placed on it, but when rocks are added in the soil, it cannot be compacted 
as much so it will not sink down as far. Our hypothesis was the more rocks 
in the soil, the better it will support a structure. We filled a pot up with one 
type of soil and put a brick on the soil. We let the brick stand upright for 
about five minutes, and then we marked a line on the brick to measure the 
amount it had sunk. We did this with four different kinds of soil. The first 
pot we filled with regular soil. The second pot we filled with a mixture of 
regular soil and some rocks and pebbles. The third pot was three quarters of 
regular potting mix and one quarter of rocks in two layers. The last soil was 
half potting mix and half rocks and pebbles, again in layers. When we tested 
the first soil, the brick sunk down immediately, and we could see that the soil 
could not support very well. Whereas, when we tested the last soil, the brick 
did not sink at all when we put it on the soil. The brick sunk down 2.07 cm 
into the regular potting mix. The brick sunk down 1.76 cm into the soil with 
some rocks and pebbles in it. The brick sunk down 1.34 cm into the soil with 
three quarters of soil and one quarter of rocks and pebbles in it. And finally, 
the brick sunk down 0.83 cm into the soil with half soil and half rocks and 
pebbles. According to our results, the weakest soil was the regular soil. The 
soil that can support structures the best is the soil with half soil and half 
rocks and pebbles. This shows that adding rocks to soil does help support 
structures, but it needs to be the right amount. Our hypothesis was correct.

4809

How Permanent Are Permanent Markers?                                                                           
Julia Jaramillo, Xela Miller and A. Antoniou (teacher)                                    
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of our experiment was to determine how permanent “perma-
nent markers” really are, while testing which solvents remove them the best. 
According to our research, permanent markers are composed of three main 
ingredients. There is a colorant, which is a fade-resistant pigment used for 
the color of the marker; a solvent, which is an alcohol that is more environ-
mentally friendly than other solvents used for markers in the past and is 
present in all markers; and a resin (also known as polymer), which promotes 
adhesion and keeps the marker on a surface longer. The main difference 
between permanent markers and non-permanent markers is that there is 
resin in the ink and resin does not dissolve in water. Before testing, we each 
had different hypotheses. Julia believed that the Sharpie would be the most 
permanent marker and the nail polish remover would be the best solvent to 
remove all the markers. Xela believed that the Sharpie would be the most 
permanent marker of the four brands and that the anti-bacterial hand gel 
would work best to remove all the markers. The materials we used were four 
brands of permanent marker (Unison, BIC - Markit, Sharpie and Memorex); 
four solvents (Windex, anti-bacterial hand gel, rubbing alcohol and nail 
polish remover); four samples of oak wood; cotton swabs; and paper towels. 
After labeling each solvent and marker brand and trying to remove each 
marker with each solvent, we compared all of the results. For the Memorex 
marker, nail polish remover worked best. For the Sharpie, Windex worked 
best. For the BIC, nail polish remover worked best. For the Unison, nail pol-
ish remover worked best. According to our results, nail polish remover works 
to remove permanent markers, and the most permanent brand of marker is 
BIC - Markit. Neither of our hypotheses was completely correct, but Julia’s 
came the closest.

4810

What Does a Mouse Prefer to Eat, Cheese or Fruit?
Alissa Mata, Larissa Gamez and A. Antoniou (teacher)                                        
Robert Frost Middle School 
12314 Bradford Pl. 
Granada Hills, CA 91344      

                                                                                          
The purpose of our experiment was to find out if a mouse prefers cheese 
over fruit so that we can feed our pet mouse its favorite food besides regular 
mouse food. According to our research, mice like to eat Velveeta cheese, 
peanut butter and food with lots of sugar such as chocolate. Their diets are 
usually made up of grains and fruit that are both high in sugar. We decided 

to use Cheddar cheese, Monterey Jack cheese, green apples and mandarin 
oranges. We came to an agreement on our hypothesis that the mouse would 
prefer the mandarin oranges because they tasted the sweetest. We put all 
four different types of food lined up on one side of his cage and left it there 
for a whole day. We repeated the experiment three times and each time the 
mandarin orange was gone. Our results were not surprising because of the 
way that fruit tasted to us compared to the others. We concluded that our 
mouse does prefer sweet food and that we should include mandarin oranges 
in his diet. Our hypothesis was correct.

4811

Marshmallows: the Sticker, the Tastier?
Lexie Moser, Katia 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 what ratio of sugar to corn 
syrup would produce the best marshmallow. We used three different recipes 
to make marshmallows to see which one tasted the best and had the best 
consistency, which one was stickiest, and which one melted the fastest. The 
three ratios of sugar to corn syrup we used were: (1) 1/2 cup of sugar to 1/3 cup 
corn syrup; (2) 2/3 cup of sugar to 1/4 cup corn syrup; and (3) 3/4 cup of sugar 
to 1/6 cup corn syrup. The first marshmallows were difficult to cut because 
they were very sticky. However, they tasted the best. The second marshmal-
lows were easier to cut, but not as tasty as the first ones. The third marsh-
mallows were the easiest to cut because they were not sticky at all. However, 
they were the least favorite tasting ones. Our hypothesis was correct because 
we thought that the more corn syrup there was, the stickier the marshmal-
lows would be.

4812

Which Is More Cost-Effective, Building a Crystal 
Radio or Buying a Radio? 
Alexandria Zanotti, Heather Gardner and A. Antoniou (teacher)            
Robert Frost Middle School                                                                                                             
12314 Bradford Pl.
Granada Hills, CA 91344                                                                         
 

The purpose of this experiment is to show people who want to buy a radio 
which is cheaper. We observed that the crystal radio uses no batteries or 
electricity. Our hypothesis was that making a crystal radio would be a less 
expensive choice since it does not require batteries or electricity. We used a 
Quaker Oats box, a mounting board, a spool of #24 or #22 solid plastic insu-
lated wire part, a germanium diode and an alligator clip. The total cost of the 
parts of the crystal radio was $10. We checked Best Buy and Target and their 
radios ranged from $15 - $130. Our conclusion is that it would be cheaper to 
make a crystal radio than to buy a radio from the store.

4813

How Does the Shape of the Lens Bend  
and Resize Light? 
Ziba Shahpar, Alanis Krolfifer and A. Antoniou (teacher)             
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment was to identify how specific shapes and sizes 
of lenses reflect and bend light. This experiment will help one understand 
real-life situations (for example: the type of lens and position of the lamp 
to spread light in a big room). It helps one become familiar with the certain 
lenses and natural aspects, such as sunlight, that affect them and will either 
scatter or diminish the light reflecting through the specific lens. We took 
six different lenses, and used a flashlight as our light source, to see how they 
will bend light. Some of the lenses were converging and some were diverging. 
To be more specific, they were biconvex, plano-convex, positive menis-
cus, negative meniscus, plano-concave and biconcave. We went in a dark 
room, and used a flashlight to test the different lenses. We flashed the light 
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normally, and then put a lens in front of it to see what happened to the light. 
The way the diverged lens bent the light was by bending it outward, and 
the converged one focused it and bent it inward. The more converged, the 
more inward. We found out that the converging lenses shrunk the light, and 
the diverging scattered it! The more converged it was, the more it shrunk. 
The more diverged, the more the light scattered. It does this because the 
diverged lens’ focal point is in front of it (where the light is actually shining 
from), and therefore, it spreads even more. It sends the light outward and 
spreads it. The converged lens’ focal point is behind it (where the light shines 
to), and therefore, it meets behind the lens. As a result, it focuses light. We 
can conclude that they have different focal powers in different meridians and 
that’s why they bend the light differently. Our hypothesis was the complete 
opposite, and it was wrong.

4814

The Effectiveness of Different Cleansers on 
Stained Teeth
Erin Lee and A. Antoniou (teacher)      
Robert Frost Middle School
12314 Bradford Pl. 
Granada Hills, CA 91344

The purpose of my experiment was to see which cleanser would whiten 
stained teeth the best. The cleansers I tested included fluoride toothpaste, 
non-fluoride toothpaste, tartar control, mouthwash and water. The informa-
tion gained from this experiment may help dental hygienists, dentists, com-
panies that make cleaning products for teeth and the general public. I read 
that fluoride helps make the enamel stronger, and it also acts in a process 
called remineralization. In this process, the calcium and phosphate in the 
fluoride help rebuild weakened enamel. Rebuilt enamel is more capable of 
resisting the tooth decay process, and helps keep teeth whiter. Based on my 
research, my hypothesis was that the fluoride toothpaste would whiten teeth 
the most. I filled five small bowls with soda (Coca-Cola) and five with lemon 
juice. Then I placed a tooth in each bowl and let them soak for two weeks. I 
used a colorimeter for each tooth and recorded the numbers. Then I brushed 
each tooth with a cleanser for exactly three minutes. The fluoride toothpaste 
worked the best. My hypothesis was correct. 

4815

What Is the Best Paper Towel Brand Based on 
Price and Absorbency?
Dominic Ravanzo and A. Antoniou (teacher)     
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to find out what the best paper towel 
brand is because there are a lot of brands on the market and it is important 
to choose the one that works well and is most cost-effective. My hypothesis 
was that the most expensive brand would also have the highest absorbency.  
I bought four single rolls of different brands of paper towels and tested them 
by placing a sheet (same-size sheets) from each brand into four different cups 
with water. I let the paper soak for five minutes and took out the pieces.  
I measured the water left in the cup and found out that the most expensive 
brand, Bounty, absorbed the most water. I calculated how much each roll 
would absorb and found out that Bounty would absorb 4,711 ml in one roll. 
With further calculation, factoring in the price, Bounty absorbs about 15.8 ml 
per cent. Bounty did not have the best value, though, contrary to my hypoth-
esis. The cheapest brand, Value Red, had the best value, absorbing about 28.1 
ml of water per cent. This was because Value Red absorbed 1,908 ml per roll 
at a price of $0.68. Value Red, a generic brand, had the best value per cent 
when comparing single roll packages of paper towels.

4816

Collembola and the Dark Chocolate Experiment
Nick Long and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325

The purpose of this experiment is to determine if a population of collem-
bola given dark chocolate as a food source will increase. I believe that the 
population of the collembola Onychiuridae encarpatus will have a faster growth 
rate when fed dark chocolate. The environment was made for the collem-
bola by mixing plaster of Paris, charcoal and water that was placed into two 
petri dishes. Once this dried, water was added to the petri dishes to make 
them moist for the collembola. In the experiment, dark chocolate was fed to 
the collembola. In the control, yeast was fed to them. Ten collembola were 
placed into the petri dishes, and food and water were added as necessary. 
Data was collected for seven weeks by counting the number of collembola 
in each petri dish. At the conclusion of the experiment, there was a 71% 
increase in population in the control, and an 11% increase in the experiment. 
I had originally thought that feeding collembola dark chocolate would help 
nourish and give an added source of energy so that the population would 
grow. In conclusion, I found that the population of collembola didn’t increase 
significantly as I had originally thought. This suggests that yeast is a better 
food source for them.   

4817

Will Seltzer or Mineral Water Cause Tulips to Grow 
Taller Than Those Given Tap Water?
Michelle Covarrubias and T. Miller (teacher)
Holmes International Middle School
9351 Paso Robles Ave.
Northridge, CA 91325                                   

                                                                
The purpose of this experiment was to determine if seltzer water or mineral 
water would cause an increase in the height of tulips. The hypothesis stated 
that the experiment (seltzer and mineral water) would have a lower average 
height than the control (tap water). First, 18 tulips were planted in small 
pots and six were labeled seltzer water, six tap water and six mineral water. 
Every two days the plants were watered with the type of water that they were 
assigned. The heights of the tulips given seltzer water, mineral water or tap 
water were taken and averaged. I continuously recorded the data and differ-
ences in the results in the logbook. At the completion of the experiment, the 
tulips that were given seltzer water had grown the tallest, reaching an average 
of 45.7 cm. The tulips given mineral water reached an average of 44.7 cm, and 
the tulips given tap water measured an average of 42.5 cm. The experiment 
suggests the hypothesis was incorrect because the tulips given mineral and 
seltzer water grew taller than the tulips given tap water. To ensure the data is 
correct more plants should be tested.

4818

Are Dogs Color-Blind? And If Not, What Color Do 
They Prefer?
Jonathan Vergara and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl. 
Granada Hills, CA 91344       

The purpose of my experiment was to find out if dogs are color-blind. The 
materials I used were dog biscuits that were all the same flavor and my 
dog. According to my research, dogs are color-blind for the most part. My 
hypothesis was that my dog was going to pick a random biscuit just because 
he was hungry. I took three biscuits (all of the same flavor and smell) and 
placed them in a line in front of my dog. They were red, green and brown. I 
did the test with these three same colors five times. The results were that he 
ate the green one four times, the red one once, and he never ate the brown 
one. These results proved that he liked the color green the most. I wanted to 
know why he chose the green one so I replaced the brown with yellow to see 
if he would still choose the green. The results were that he ate the green one 
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three times, the yellow one twice and did not eat the red one. Based on these 
results, I concluded that my dog is not totally color-blind and that he seems 
to like bright colors such as green and yellow. In order to conclude that 
dogs are not color-blind or that they see some kind of color, I would have to 
repeat these tests with a lot more dogs.

4819 

Do Different Temperatures Affect Rubber Band 
Elasticity?
Hamza Malik, Bijan Mahdavi and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment was to investigate how the elasticity of a 
rubber band varies with different temperatures. Our hypothesis was that the 
rubber band would stretch farther when heated. Solid objects usually expand 
when heated and contract when cooled. We wanted to see if this is also true 
for elastic materials. We tested rubber bands in room temperature, in cold 
(ice) and in hot temperature (blow dryer) by exposing them to different tem-
peratures for a half hour each time and measuring the length in centimeters. 
We repeated the experiment two times and calculated the average. Our re-
sults were as follows: cold, 41.2 cm; hot, 48.8 cm; and room temperature, 44.5 
cm. In conclusion, our hypothesis was correct: The rubber band stretches 
farther when it is heated and stretches less when cold. The molecules of a 
rubber band behave like the molecules in any other solid.

4820

Does Age Affect Your Memory Retention?
Mariam Chouljian and A. Antoniou (teacher)         
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment was to determine whether age affects the 
memory, to determine whether males’ or females’ memory retention is better 
and the effect of primary and secondary colors on memory retention. My 
hypothesis was that the younger age group would have a higher memory 
retention, that the females would remember more than the males and that 
the words in primary colors would be remembered better. I based my hy-
pothesis on the experience I have with my family. My younger sisters tend to 
remember more than my parents. The females usually do the shopping and 
cooking and remember what they have and what they need to buy.  Males, on 
the other hand, forget most of the time and usually make a mistake by buying 
the wrong thing. This happens a lot in my family. Since most people first 
learn about red, blue and yellow and use them more often, I think they would 
remember words in these colors better than in black. I tested females, males, 
adults and children by making a list of 27 words in the following colors: red, 
blue and yellow for primary colors; purple, orange and green for secondary; 
and black. They read the words for three minutes and after one hour, they 
were asked to mark the words they remembered from the first list onto the 
second list which had extra words.  

The results of the experiment were that the 10-year-olds remembered 19.5 
words, the 20-year-olds remembered 22.5 words, and so did the 30- and 
40-year-olds. The females remembered 22.5 words, while the males remem-
bered 21 words. Everyone remembered an average of 7.75 for prime colors, 
7.25 for secondary colors and 6.75 for the words in black. In conclusion, 
the older age groups remembered more than the 10-year-olds, the females 
remembered more than the males, and every age group remembered words in 
color better than in black. My hypothesis was correct for the last two parts 
but wrong for the first part.

4821

How Does the pH of Acids Affect How Quickly They 
Can Freeze?
Matthew Dandan and A. Antoniou (teacher)   
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to find out if greater acidity of common 
forms of acid affects the way they freeze. My hypothesis was when freezing 
acids, the stronger the acid (low pH), the more quickly they can freeze. I 
used five different household acids, all having a different pH: black coffee 
(pH 5, weak acid); orange juice (pH 4, strong acid); vinegar (pH 4, strong 
acid); tomato juice (pH 3, strong acid); and lemon juice (pH 2, strong acid) 
for the experiment, using an exact amount of each acid (1 cup). I froze them 
all when they were at room temperature and put them into the freezer at a 
temperature of 0° F. I recorded the changing of state from liquid to solid of 
the acids every 30 minutes. I observed that black coffee developed frost the 
first 30 minutes, while the others were still in liquid state. The results were as 
follows: black coffee (pH 5), 2 hours; lemon juice (pH 2), 2 1/2 hours; tomato 
juice (pH 3), 2 3/4 hours; and orange juice and vinegar (both pH 4), 3 hours. 
According to these results I can conclude that the pH did not play any role 
in the freezing time of these acids except that the two solutions with the 
same pH, vinegar and orange juice, froze at the same time. I think there are 
other factors contributing to the freezing of these solutions which I will have 
to examine in a future experiment. My hypothesis was incorrect. 

4822

Color of Flames
Myriam Gomez and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of my experiment was to find out how heat related to the 
color of the flame in the fire. When I’m watching a campfire I notice that 
the flames turn different colors, whether in the inside or the outside of the 
flame. I read that the color of the flame indicates the temperature of the fire. 
There is a light spectrum that indicates the energy level. For my experiment 
I chose to use magnesium sulfate (Epsom Salt), potassium chloride (No Salt) 
and boric acid (Borax). My hypothesis was that the boric acid would burn 
brighter because the acidity would make the fire hotter. I believed that the 
color of the flame depended on the temperature of the fire. I tested each 
substance with methanol to find out what color flame I got and then com-
pared it with the light spectrum indicator. The Epsom Salt concluded with 
a bright white flame, No Salt made a blue violet flame and boric acid made a 
bright green flame. I observed that with the No Salt vs. the Borax and Epsom 
Salt, the No Salt burned brighter and faster. The Borax and the Epsom Salt 
were more similar in color because the Borax started with some bright flame, 
and then converted into green. On the light spectrum indicator Epsom Salt 
had a energy level of 560, No Salt had 425 and Borax had 550.The color of 
the flame is dependent on the energy level of the photons emitted. Lower 
energy levels produce colors toward the red end of the light spectrum, while 
higher energy levels produce colors toward the blue end of the spectrum. My 
hypothesis was incorrect because the white flame is the hottest and Epsom 
Salt had the greatest energy level.

4823

What Conditions Cause a Banana to Ripen Faster? 
Daniel Oheb and A. Antoniou (teacher)    
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

When a banana ripens, it releases a gas called ethylene, a natural plant hor-
mone. When it comes in contact with fruits such as avocados and bananas, it 
can accelerate the ripening process. For example, people say that if you put 
an avocado in a paper bag, it will ripen faster. The purpose of my experiment 
was to see if placing bananas in different areas in different containers will 
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accelerate or decelerate the ripening process of the banana. I had four areas 
where I put the bananas, and I placed three at each area. Each banana at 
each area was stored differently. One banana was stored in a plastic Ziploc 
bag, the second was stored in a paper lunch bag, and the third was left alone, 
with no form of storage. The four areas where I stored them were my pantry, 
my refrigerator, my freezer and on my kitchen counter. My hypothesis was 
that the banana in the Ziploc bag in the pantry would ripen the fastest. This 
is because the Ziploc bag is closed tight. If the banana is trapped in the bag, 
it will be able to absorb the ethylene more easily. Also, the ethylene has a 
greater effect in higher temperatures. The pantry is a fairly warm area, which 
should make the gas more effective. I did the experiment twice to get more 
accurate results. I observed the bananas twice a day, in the morning and at 
night. At the end of the first experiment, I found that the banana that was 
in the pantry with no cover ripened the fastest, with the banana in the paper 
bag outside not too far behind. The second time I did the experiment, the 
banana in the paper bag outside, on my kitchen counter, came in first. The 
banana in the pantry in the paper bag came in second. My hypothesis was 
incorrect. I think I was wrong because I did not pay attention to the tem-
perature in the kitchen. During my experiment, my mom was cooking food 
every day. Because the bananas were not that far from the stove, the heat 
affected the ethylene gas. In conclusion, bananas ripen faster with heat and 
in a confined storage unit such as a paper bag.

4824

7UP? Pepsi? Or Gatorade? 
Laylee Abedi and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

In this experiment, I took three of the same plants (in this case snap peas) 
and put 1 cup of Pepsi, 7UP and Gatorade on for four days to see how long 
that plant would last. Those drinks give humans energy, but eventually lead to 
a crash, so why wouldn’t they give plants energy to grow but eventually lead 
to a crash? These were the results: the 7UP plant died first, Pepsi died second 
and Gatorade lasted the longest. This happened because Gatorade gives hu-
mans the most energy out of the three listed and also has more water in that 
drink than the others. So it lasted the longest. 7UP died first because there 
was not enough sugar in that drink as well as not enough water. Pepsi had an 
in between amount of sugar and water compared to the other two. 

4825

Which Model Airplane Flies the Longest?
James Pyeatt, Ivan Rubio 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 plywood model air-
plane would fly the longest distance. We tested three model airplanes/gliders: 
a biplane with two sets of wings, a USAF with one set of wings and a shorter 
body, and a Starfire with one set of longer wings and a longer body. The sec-
ond is a stunt plane and the third is a normal monoplane (one-winged) glider. 
Our hypothesis was that the biplane would fly the farthest because it has two 
sets of wings. We flew the planes five times and calculated the average. Ac-
cording to our results, the biplane traveled 200 inches, the USAF 275 inches 
and the Starfire 220 inches. The USAF came in first with one set of wings 
and a shorter body. Our conclusion is that the one with the two sets of wings 
flew at a higher speed, but did not stay up too long to travel a long distance. 
The extra set of wings added more mass to the plane, which caused it to fall 
sooner. The one with the shorter body and one set of wings was lighter and 
stayed up longer to travel a longer distance. Our hypothesis was wrong.

4826 

Which Cleaning Agent Removes Stains the Best 
From White Fabric? 
Vivian Petrosian, Monica Tosunidis and A. Antoniou (teacher)  
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

Our experiment was to find out which detergent would remove stains from 
white clothes the best. Our hypothesis was that the Clorox Bleach would 
clean the best. We tested five different types of agents: Kirkland, Shout, 
Gain, Clorox Cleaner and Clorox Bleach. We stained five pieces of white ma-
terial from T-shirts (100% cotton) for each agent with tomato, citrus juice, 
cranberry juice, coffee and dirt/grass. We washed the samples by soaking 
them in each of the agents and water for an hour. 

The results matched our hypothesis, which was that the Clorox Bleach 
would clean the whites the best. Clorox Bleach came in first, then Clorox 
Cleaner, Kirkland, Shout and last Gain. We can conclude that Clorox Bleach 
cleans stains from white shirts the best. There are many reasons that Clorox 
is the best. First of all, the slogan for Clorox is, “Patented Whitest Whites 
Technology.” Secondly, it kills 99.9% of common household germs. Clorox 
contains 6% sodium hypochlorite and 94% other ingredients. Also, there is 
5.7% available chlorine. In conclusion, Clorox Bleach is the most effective on 
whites.

4827

Which Soda Is More Acidic? 
Antolin Ortega, Mohamed Alamy 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 soda is more acidic. 
We read that Squirt, Coke and root beer are the most commonly bought soft 
drinks. We decided to use diet sodas because most people prefer them due to 
the lower calories. Our hypothesis was that Coke would be the most acidic 
because of its sharp taste. We tested the pH level for each soda with univer-
sal litmus paper. Our results were as follows: Coke had a pH of 2, which is a 
strong acid; Squirt a pH of 5, which is a mild acid; and root beer a pH of 4, 
which is mild but still higher than Squirt. Our hypothesis was right: Coke is 
the most acidic and it is probably not the best one to drink.       

4828

Which Type of Wire Is Better for Making Generator 
Coils: One With Rubber or One Without Rubber?
James Zhu and A. Antoniou (teacher)     
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

My experiment was to find out which coils of wires are better for making a 
generator. There are two types of wires I used to make the coils with: one 
with rubber insulated copper wires and copper wires without rubber insula-
tion. In my experiment, I used a magnet to move the electrons throughout 
the copper wires and that makes the generator work. My hypothesis was 
that the wires with rubber insulation would be better for generator coils. To 
create electricity the magnet must be moving in the center of the spool of 
the coils without touching the coils. I tested the two coils that I made and 
found out that the one with rubber insulation was the only one of the two 
types of coils that generated some electricity. The generator without rubber 
insulation has intersecting coils, which makes the coils work like a flat piece 
of metal, distributing the electrons rather than passing them through the 
wire. My conclusion was that generators like mine must have insulated coils 
in order to generate electricity.
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4829

Which Material Insulates Heat Best?
Justin Wall, Prinz Francisco and A. Antoniou (teacher)  
Robert Frost Middle School 
12314 Bradford Pl. 
Granada Hills, CA 91344

The purpose of this lab was to determine which material is the best heat 
insulator. Our hypothesis was that Styrofoam would be a better insulator 
than polyester cloth, cotton, paper napkins and no material at all. I heated 
up water to 190° F and put it in a glass jar with a hole on the lid. Then I put 
the probe for an electronic thermometer through a piece of Styrofoam and 
then into the hole in the lid of the jar and placed the jar in a plastic storage 
bin filled with the insulation material being tested. I placed the bin in the 
refrigerator and recorded the temperature of the water in the jar every 3 
minutes for 30 minutes. I conducted this test with Styrofoam, paper napkins, 
cotton, cloth and one with no material at all. I found out that the best 
insulator out of all of these materials was cotton and the worst insulator was 
polyester cloth after the control group. Our results for heat retention over a 
half hour were as follows: Styrofoam and paper napkins, from 190˚ F to 174˚ 
F (lost 16 degrees); cotton, from 190˚ F to 181˚ F (lost 9 degrees); and control, 
from 190˚ F to 130˚ F (lost 60 degrees). Our conclusion was that in order to 
keep something warm for a longer time, it’s best to insulate it with cotton 
material. This can apply to warm clothing, food and beverages.

4830

Can You Find the Composition of a Coin  
Using Density Measurements Based on  
Archimedes’ Principle? 
Mary Borstelmann and A. Antoniou (teacher) 
Robert Frost Middle School 
12314 Bradford Pl. 
Granada Hills, CA 91344 

The purpose of this experiment was to find out if using Archimedes’ Prin-
ciple to figure out a coin’s composition was possible. In my research, I found 
what metals each coin is composed of. For example, a penny is composed 
of copper and zinc. I also learned what exactly Archimedes’ Principle is and 
how to use it in finding the answer to this experiment. My hypothesis is 
that if I correctly follow the steps of my experiment, I will be able to find 
the density of each coin and from there a person could hypothesize what 
each coin is composed of. In this experiment, nickels, pennies, half dollars 
and dimes of various years were weighed on a precision scale. They were 
weighed in air, water and isopropyl (rubbing) alcohol. Then I took the metals 
each coin was composed of and found what the density would be exactly. I 
compared the two densities together. My hypothesis was correct; Archime-
des’ Principle is able to be used to find out the composition of a coin. The 
densities were not exactly the same, but most were less than .4 grams off. In 
conclusion, Archimedes’ Principle can be used to find the composition of a 
coin.

4831

Which Is More Navigational, Male or Female  
Roly-Poly?
Matthew Ryu and A. Antoniou (teacher)    
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344 

The purpose of my experiment was to find out if male or female roly-polies 
(Armadillidium vulgare) can find their way around easier and faster. My 
hypothesis was that the male would be a better navigator because I read 
that the male form of any living species is more navigational than the female 
form. According to my research, female roly-polies have a lighter color than 
the males. I built a miniature maze proportional to the size of a regular roly-
poly and placed a female in the maze and timed how long it took it to find 
its way through the maze. I recorded the time and repeated the experiment 
again with a male roly-poly. I repeated the experiments three times and 
calculated the average. While conducting the experiments, I observed that 

the roly-polies in the maze were almost always heading for the right path and 
turning around every once in awhile. Also, they kept trying to climb on and 
over the wall. The results of the experiments were that the male roly-poly 
is better and faster in navigation than the female. The time it took the male 
roly-poly to get through the maze was 1 minute and 57 seconds, and it took 2 
minutes and 42 seconds for the female. I came up with these final results by 
testing the maze three times for each gender and calculating the average for 
those three times. My conclusion is that the male roly-poly is better at find-
ing his way around (more navigational) than a female roly- poly.

4832

Which Color Pepper Has the Highest Amount of 
Vitamin C?
Miya Okabayashi and A. Antoniou (teacher)     
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of this experiment was to see which color pepper has the most 
Vitamin C so that people can use that the most in cooking as a source of 
Vitamin C. My hypothesis was that all peppers would have the same amount 
of Vitamin C because they are all the same type. I used bell peppers of green, 
red and orange colors. I used a starch-iodine (Lugol’s) solution that identi-
fies the level of Vitamin C by changing color. The lighter the color it turns, 
the higher the Vitamin C concentration. To make sure my solution worked 
accurately, I tested a Vitamin C tablet first. In order to test each pepper, I 
had to blend them and strain them to get the juice out. The results of this 
experiment were that the red pepper had the most Vitamin C concentration. 
The second was the green and last was the orange. My hypothesis was wrong, 
but now I know which pepper to use if I need more Vitamin C.

4833 
What Boat Shape Can Hold the Most Weight?
Noah Dixox, Rod Atarodi and A. Antoniou (teacher)             
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

The purpose of our experiment was to find out what boat shape can hold 
the most weight, so we can help people who deliver crates on boats to be 
able to hold more. We read that boats with flat bottoms hold more weight 
and curved bottoms go the fastest. The curved bottom is used to go through 
waves/currents, but on the other hand the flat bottoms hold more weight 
and only float. Our hypothesis was that a flat bottom boat would hold the 
most weight. We made different shapes of boats out of tinfoil: a rectangular 
flat bottom boat, a circular bottom boat and a curved bottom (speedboat) 
with a motor. We tested the boats by using coins as our weights and found 
out that the speedboat held the least, the rectangular boat held the second to 
least, and the circular boat held the most. The conclusion of our experiment 
proved that our hypothesis was incorrect. 

4834

How High Does a Model Rocket Go With a  
D Engine?
Joseph Rodas, Kieran Yancy and A. Antoniou (teacher)   
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344    

   

For our experiment we wanted to find out how high a model rocket could fly 
with a D engine. The reason for this is that we like to fly a lot of rockets. It is 
estimated for the rocket to go about no more than 1,000 feet high. Our hy-
pothesis was that it could reach 1,000 feet high. We tested the engine at an 
open space park by launching it five times. The first time the rocket reached 
a good altitude, but the second time was the highest. The way we measured it 
was by using a clinometer. It is a device used for figuring out tangent angles. 
To find the height we made the base of a triangle as the ground that was 
one leg. The height of the rocket was the other leg. The slant height was the 
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hypotenuse. Using tangent ratios, we were able to find the height by using 
algebra to figure out the length of the leg that signifies the height of the 
rocket. That is how we found the height. Our results for the five times we 
tried it were 1,685.81 ft., 2,858.04 ft., 3,685.81 ft., 4,570.86 ft. and 5,685.81 ft. 
Our hypothesis was incorrect. The D engine is a lot more powerful and it can 
reach five times its estimated height.

4835

How Do Different Temperatures Affect the pH of 
Orange Juice?
Samuel Barragan and A. Antoniou (teacher)     
Robert Frost Middle School 
12314 Bradford Pl. 
Granada Hills, CA 91344 

The purpose of my experiment was to find out how different temperatures 
affect the pH of orange juice. My hypothesis was that there would be no 
change. I squeezed fresh oranges and tested the pH, which was 5. Then I put 
orange juice in four different cups and placed one in the refrigerator (one 
hour), the second one in the freezer (until it froze), the third one at room 
temperature (one hour), and boiled the other one in a pot. Then I measured 
the pH for each with pH paper. My results were that the orange juice in 
the refrigerator did not change. The pH was still 5. The one in the freezer 
changed to 4 on the pH scale. The one at room temperature changed to 4. 
After the one boiled, the pH changed to 3. From these results, I can conclude 
that my hypothesis was wrong. Temperature does affect the pH of the orange 
juice and the best way to store it is in the refrigerator.

4836

How Does the Color of a Container Covering a 
Plant Affect the Way It Grows?
Samantha Martinez, Gita Falahati and A. Antoniou (teacher)
Robert Frost Middle School
12314 Bradford Pl.
Granada Hills, CA 91344

We are performing this experiment by using Marigold plants and two con-
tainers, an orange and a clear one. These flowers need a semi-shaded area to 
grow well. They also need plenty of water. They are easy to grow in pots or 
on the ground and are good in any weather condition. Marigolds are often 
used as a repellent for insects, rodents, rabbits and deer by planting them 
around the border of the garden. Marigolds grow best during the spring and 
live eight to 10 weeks. We believe that the plant covered with the orange 
container will be most affected, because it won’t be able to absorb as much 
sunlight as the plant with the clear container. We also think that the one 
in the clear container will last longer than the one in the orange container. 
We placed the containers on the plants for 12 days under direct sunlight and 
gave them the same amount of water daily. We noticed that the Marigold in 
the clear container was dying faster than the other plant. The plant in the 
orange container started to grow and bloom. The other plant with the clear 
container also had a flower starting to grow, but it was unable to survive 
under the direct sunlight. We came to the conclusion that the plant in the 
clear container absorbed too much sunlight, while the plant in the orange 
container survived because the color of the container provided shade, which 
is best for Marigolds. 

4837 

Water Purification
Margarito Pena and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342
  

Many people know that boiling water makes it cleaner by killing the germs. 
I was interested in purification of water similar to the water cycle, where 
water vapor is condensed and comes out cleaner. Maybe this method could 
help people who need clean water to drink? Question: Does evaporating and 

condensing dirty water give better results in purifying water than by boiling 
it? Hypothesis: Condensing the water vapor will result in cleaner water than 
by boiling it because it would work like producing clear rainwater during the 
water cycle. Dependent Variable: the amount of bacteria in a sample. Inde-
pendent Variable: untreated and treated water. I tested water on a small scale 
by using basic home items to collect the condensed water. I also used a Gram 
Stain Kit to find out the amount of bacteria in the dirty water, boiled water 
and condensed water. Results: Comparison of a sample of condensed water 
and boiled water under a microscope proved that my hypothesis was correct. 
Condensed water was the cleanest. This method could be used to make water 
clean for drinking, but I believe that it would be too time-consuming and use 
too much fuel for a small amount of clean water in return. 

4838

Spicing It Down
Jesus Perez, Esteban Cervantes and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342

When people get spiced up they always want the pain to go away as fast as 
possible. We performed this experiment to find out what is the fastest way 
to make the pain go away. Question: What makes the burning sensation from 
eating spicy salsa go away faster: water, milk or orange juice? Hypothesis: 
Milk will make the burning sensation go away faster because it is thicker (has 
some fat). Dependent Variable: degree of pain. Independent Variable: differ-
ent types of liquid. Experiment was conducted on three subjects. Level of 
pain was measured on a pain scale from 1 to 10, with 10 being the strongest. 
Immediately after the subjects ate 3/4 teaspoon of Tapatio salsa we recorded 
the pain level of each subject. Next, the subjects were given a cup of water, 
orange juice or milk and were asked again to rate their pain level.  Experi-
ment was conducted in three separate sessions in three days. Results: Pain 
subsided on average after drinking water 1.66, milk 2.33 and orange juice 1.33. 
Milk was the fastest way to relieve the pain. Our findings supported our 
hypothesis. We feel that we can advise people to drink milk after getting 
spiced up.

4839 

How Does Music Affect a Person’s Memory?
Elizabeth Fausto, Nidia Lopez and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342

Memory refers to the processes that are used to acquire, store, retain and 
later retrieve information. We decided to do our project on this subject 
because many teachers think that listening to our iPods will distract us from 
learning. We decided to prove them wrong. Question: Will music help to 
memorize cards placed in a random order? Hypothesis: Listening to music 
during memorization will not negatively affect memory. We tested ourselves 
multiple times. We listened to the same song and at the same time looked 
at the line of cards for 30 seconds. Then, we covered the cards with a big 
piece of paper and said the order of cards we remembered. Each time the 
same number of cards was put in a different random order. We also tested 
ourselves without listening to music, using the same method. The number of 
cards that we remembered was on average the same with and without listen-
ing to our iPods. Results: Results have shown that listening to music does not 
interfere with memorization.



New Journal of  Student Research Abstracts 2010 67

Abstracts

4840

Which Paper Towel Absorbs the Most Liquid?
Brenda Aceves, Elena Adame and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342

In this project we wanted to find out if commercials are right about some 
paper towel brands absorbing more liquid than other brands. Question: 
Which paper towel brand is going to absorb more liquid: Bounty, Kroger or 
our school paper? Hypothesis: Bounty brand will absorb more liquid because 
it is thicker and has more sheets. Dependent Variable: amount of water.  
Independent Variable: paper brand. One sheet of each paper was inserted 
in beakers filled with 100 ml of water. Once paper was wet it was taken out 
without squeezing and put on a tray. We checked how much water was left in 
each beaker. This experiment was repeated three times. Results: Our findings 
supported our hypothesis, because Bounty brand paper towel absorbed the 
most amount of water in three trials. The school brand absorbed the least 
amount of water. We learned that the thicker paper is better.

4841

Twins 4 Ever?
Erandin Hernandez, Nanely Cifuentes and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342

People say identical twins are so alike that they even have the same ideas in 
their heads. Question: Do twins share the same imagination? Hypothesis: 
Twins don’t share the same imagination. Dependent Variable: interpreta-
tion of images. Independent Variable: different Rorschach pictures. We 
showed eight Rorschach tests to our twins and asked them what they saw. We 
recorded and compared the results. Results: Results showed that the twins 
didn’t share the same interpretation of the Rorschach, because none of them 
gave us the same answer. For example, Twin 1 said she saw a butterfly on the 
picture, while the other said it looked like a man with a beard. 

4842

Treats, Anyone?
Julissa Fierros, Cameron Beck and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342
 

The purpose of our investigation was to find out if the dog treats that claim 
to clean the dogs’ teeth really work, and, if they do, which one works the 
best. Question: Do dog treats really clean their teeth? Hypothesis: Milk-Bone 
dog treats will disinfect a dog’s teeth the best. Dependent Variable: amount 
of bacteria in a dog’s mouth. Independent Variable: two types of dog treats. 
The hypothesis was tested by swabbing the dog’s teeth twice: once before 
eating the treat and once right after the dog ate the treat. We used a Gram 
Stain Kit to find out the amount of bacteria in the dog’s mouth. Results: We 
compared all slides under a microscope and did not find much of a differ-
ence in the amount of bacteria before and after the dog ate the treats. Our 
hypothesis was not supported by our findings. We found out that the claims 
of the companies that make Milk-Bone dog treats and doggy breath mints 
are not true, because neither of them cleaned the dog’s mouth from bacteria. 

4843

Does Watching Television Affect Your Memory?
Monica Ramirez, Maritza Tapia and J. Frackiewicz (teacher)
Olive Vista Middle School
14600 Tyler St.
Sylmar, CA 91342

We did this project to find out if television affects your short-term memory. 
We made our hypothesis based on our thoughts and experiences with televi-
sion. Short-term memory is memory that involves recall of information for a 
relatively short time. Question: Does watching television affect your ability 
to memorize numbers? Hypothesis: Watching television would negatively 
affect your short-term memory because you would focus most of your at-
tention on the screen and you would end up forgetting what you needed to 
remember. Independent Variable: watching TV. Dependent Variable: short-
term memory. Controlled Variables: time, number of cards, TV volume. To 
test our memory we used 3 x 5 index cards labeled 1 to 10 in random order. 
We watched TV for 10 minutes after memorizing numbers and then tried 
to recall them in the right order. Our control testing was recalling numbers 
after 10 minutes without watching TV. Results: On average we remembered 
10 cards without watching TV and five cards with the TV on. Our findings 
did support our hypothesis because we predicted that watching television 
would negatively affect our memory. We found out that watching television is 
not a good time to try to memorize some numbers, because you will end up 
forgetting. People who think that they can learn and watch television at the 
same time may learn from our experiment. 

4844

Memory Mixup
Daniel Kim and G. Zem (teacher) 
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

The purpose of this experiment was to find out which type of image is the 
hardest to visually memorize. The three variables for this experiment were 
colors, numbers and shapes. In the experiment, people were used to play 
a form of the classic game, memory, with the three variables. The results 
showed that shapes are the hardest to visually memorize.

4845

Eyeglass Wipers
Erin Dimaapi and A. Flagan (teacher)
Ramona Convent Secondary School
1701 W. Ramona Rd.
Alhambra, CA 91803

Over the past few months, I have been trying to build a pair of eyeglasses 
with miniature windshield wipers. I decided on making the whole set piece 
by piece and then in the end finally connecting them all together and suc-
cessfully operating it. Creating these wipers can make it easier for the person 
wearing them during times or rain or for anything that can come into contact 
with his or her eyeglasses. All one needs to do is flip the switch and let the 
wipers wipe or clean off any of the stains. The outcome should be that the 
person has cleaner and clearer glasses when they are outdoors or when they 
really need it. Wiper eyeglasses help as a more convenient way of cleaning 
or clearing glasses instead of removing them and then wiping them manually 
with a shirt or another fabric that can seriously damage the glasses, such as 
by scratching or cracking and breaking the glasses. So, to take care of the 
problems, I plan to first think of different materials to use for the wipers so 
that they can be more useful. Then, I would work my way around the wipers 
and use motors and wiring and gears to help the wipers function correctly 
and fluidly. Finishing this invention will make a difference because someone 
could actually see better through their glasses instead of always having to 
clean them if it’s a rainy day or if other things like mud get on them. All he or 
she would have to do is flip the switch, have the wipers go on, and continue 
with their own business. Having this could change how people wear glasses. 
They would then want to wear them more often since there would be fewer 
problems with cleaning them. 
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4846

Birds in Classical Music
Ashley Chen and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

This study examined which birds are imitated in classical music the most, 
which instruments are used the most to re-create their calls, and whether 
imitations or impressions are given most often. Birds, bird calls, bird songs, 
impressions and imitations were first researched for a better understanding. 
A list of songs in which birds can be heard, along with the composers, was 
created. Half of the songs were then chosen to be analyzed. Careful notes 
were taken about the characteristics of the pieces as well as the characteris-
tics of the real calls of the birds in the pieces. It was found that impressions 
are given most; woodwind instruments are used most; and the birds most 
often heard in classical music are the cuckoo, nightingale and skylark.

4847

FA-18 Hornet
Alec Wein and G. Zem (teacher)
Ernest Lawrence Gifted/Highly Gifted Magnet
10100 Variel Ave.
Chatsworth, CA 91311

My information was obtained through a series of tests on the program, FA-18 
Hornet simulator version 2.0. These tests were carried out at a controlled 
height of 20,000 feet, with the plane’s weight at 35,000 lbs. These tests were 
a simple series of drops, at different speeds, to test how many Gs or -Gs 
these speeds create by instantly pitching your FA-18 Hornet’s nose down/up 
by 20 degrees. This will determine accurately the speed at which you obtain 
Gs or -Gs while turning down/up. This information will tell you, if you are at 
20,000 feet, how fast you will red/black out if you start falling or pitching up, 
depending on the speed you are going. For this project I tested six controlled 
speeds ranging from 150 mph to 400 mph with intervals of 50. My results 
varied slightly, but mostly were consistent.
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