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About NCSSSMST

The National Consortium for Specialized Secondary Schools of Mathematics,
Science & Technology (NCSSSMST) is a national alliance of schools dedicated to
preparing students to become leaders in meeting the challenges of the future and to
transforming mathematics and science education. Our mission is to create synergies
among member schools, to shape national policy, to foster collaboration, and to
develop, test, implement and disseminate exemplary programs. Established in 1988,
NCSSSMST serves as a forum and clearinghouse for the exchange of information
and program ideas among faculty, staff, and students from member schools and 
affiliated organizations across the United States. 

Consortium member institutions, both publicly and privately supported, are 
secondary schools, programs, and centers that offer specialized preparation in 
mathematics, the sciences, and technology. As of May, 2006 there are 96 members
enrolling more than 35,000 students in 28 states. Three associate members are in
the process of establishing new schools. Over 100 colleges and universities, 
organizations, summer programs are affiliate members and participate in program-
related activities and sponsor special events. 

BRIEF HISTORY

In the spring of 1988, four specialized high schools—the North Carolina School of
Science and Mathematics, the Thomas Jefferson High School for Science and
Technology (VA), the Louisiana School for Math, Science and the Arts, and the
Illinois Mathematics and Science Academy—hosted an organizational meeting of
15 specialized mathematics, science, and technology schools which resulted in the
founding of the Consortium.

GOVERNANCE

NCSSSMST is incorporated as a non–stock corporation in the Commonwealth of
Virginia. As a nonprofit organization it has IRS 501(c) (3) tax-exempt status. The
institutional members elect the Board of Directors and Officers of the corporation
for three-year terms. The Board meets at least four times a year to establish policy
and serves as the strategic planning team. The fiscal year is July 1 through June 30.
Business affairs of the corporation are managed by the Assistant to the President.
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About NCSSSMST (continued)

MEMBERSHIP

NCSSSMST membership is extended to public and private secondary schools, 
colleges and universities, organizations, and individuals whose primary interests are
congruent with the mission of the Consortium. Categories for membership are as
follows:

Institutional Membership — open to specialized secondary schools or schools with
specialized centers located in the United States that have nonprofit status and
whose primary objectives are congruent with the Consortium’s mission.

Associate Membership — open to specialized secondary schools or programs which,
upon enrolling students, will have primary objectives congruent with the
Consortium’s mission and will meet the requirements for institutional membership.

Affiliate Membership — open to organizations that have demonstrated an interest
in and support for the Consortium and whose work furthers the mission of the
Consortium. Affiliate members include colleges and universities; nonprofit 
organizations, business organizations, summer programs, middle schools, 
government agencies, schools outside of the U.S., and other schools not qualifying
as an institutional or associate member.

Individual Membership — open to persons who have demonstrated an interest in
and support for the Consortium or whose work furthers the mission of the
Consortium.

Benefits of membership include:
• Annual Student Conference
• Annual Professional Conference
• Issues and Connections conference series
• Annual Student Research Symposia 
• Summer Institutes
• Publications

– Newsletter — eNEWS published three times a year
– NCSSSMST Journal — a juried forum (published twice a year) 
– Guiding Student Research publication
– Membership Profile — biennial report of the Consortium

• Website--www.ncsssmst.org
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NCSSSMST Student  Research
Symposium

The NCSSSMST Student Research Symposium is designed specifically to involve
students in scientific research and provide a model for disseminating information
on how to teach scientific research to secondary students. The Student Research
Symposium provides an opportunity for two or more students (grades 9-12) from
each Consortium institution to present their research in a prestigious conference
setting made possible by a host university. The meeting is NOT a competition, but
rather an educational experience that encourages further investigation in the area
of research. The symposium features:

• Oral student presentations organized into concurrent sessions.
• A poster board exhibit area and session.
• Symposium abstract publication for dissemination. 
• Dialogue with professors from the host university during oral presentations,

poster session and other events.
• Presence of a teacher/adviser from the student's school to share in the 

experience and dialogue.
• Familiarization with research facilities and description of current scientific 

problems under investigation at the host university.

The dialogue between the students and prominent scientists from the host univer-
sity is a key element of this program. It is not only instructive and motivational for
the particular student whose research is being discussed but of educational value
for the entire peer group. Follow-up communication with the professor by students
and their teachers is encouraged along with networking among students. Also, the
opportunity for the student's teacher/mentor to interact with the professor and
receive feedback on the status of the research and possible future direction of the
work is a major benefit for the teacher.

The diverse locations of the institutions represented by the National Consortium
ensure a rich mixture of ideas, experiences and background. Students at member
institutions are performing science research through partnerships with industry 
and universities, innovative curricular programs, and individual school instructors.
This symposium provides a forum to showcase these efforts. More importantly, the
design of this partnership between the National Consortium and higher education
institutions cultivates young scientific minds by nurturing the research process.
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NCSSSMST Student  Research
Symposium (continued)

RESEARCH SYMPOSIUM HOSTS 

1994 Carnegie Mellon University

1995 Washington University in St. Louis

1996 The Catholic University of America

1997 The University of North Carolina at Asheville

1998 Illinois Wesleyan University

1999 Connecticut College

2000 Lynchburg College

2001 University of Miami

2002 Texas Tech

2003 University of New England 

2004 Northern Illinois University

2005 Villanova University

2006 Rensselaer Polytechnic Institute
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From the Rensselaer  Provost  

June 1, 2006

Dear NCSSSMST Research Symposium Participant,

It is my pleasure to welcome you to Rensselaer Polytechnic Institute. The
Rensselaer community is greatly honored to be the host institution for the 13th
Annual Student Research Symposium. 

At Rensselaer, we ask, “Why Not Change the World?” This is the challenge and
theme selected for the 2006 research symposium. Over the course of the next few
days, you will have the opportunity to meet Rensselaer students and faculty who
are doing extraordinary things. We are excited and honored to have you present
your academic research in a context that will expose you to other exceptional high
school students. They, like you, are asking challenging questions and conducting
significant research. 

Young people like you are the key to the future — in science and technology —
and beyond. Our nation depends on your talent and leadership, especially in the
areas of mathematics, science, engineering, and technology. 

Your participation in the NCSSSMST Symposium is an impressive accomplishment;
you and your family have every reason to be proud of your achievement. We chal-
lenge you to continue along this path of academic and scientific inquiry and to
always ask, “Why Not Change the World?” 

Best wishes for your continued academic success. I know you will enjoy your visit to
Rensselaer. 

Regards,

G.P. “Bud” Peterson
Provost
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From the NCSSSMST President  

June 1, 2006

Dear NCSSSMST Research Symposium Participants:

It is with great pleasure that I welcome you to the 13th Annual Student Research
Symposium sponsored by the National Consortium for Specialized Secondary
Schools of Mathematics, Science and Technology (NCSSSMST). As one of our
annual events, the Symposium offers us an opportunity to highlight the research
being conducted by students in our Consortium schools. The symposium has
proven to be highly successful and a rewarding weekend for all those who attend. 

I want to thank the faculty and staff of Rensselaer Polytechnic Institute for hosting
the Student Research Symposium. The admissions office has been an instrumental
part of the planning process and has been dedicated to creating opportunities for
you to share your research, to meet students from other Consortium schools, and to
showcase your talents. We are proud of you and your initiative and look forward to
hearing your presentations. I encourage you to learn more about Rensselaer
Polytechnic Institute and consider how together we can “change the world.”

As you begin summer vacation, we hope the Research Symposium will give you a
jump start toward broadening your connections in science. The Symposium theme,
"Why not change the world?" should inspire you to expand your horizons. We
would like to thank each of the students, teachers, and chaperones for your
involvement in the Symposium and your commitment to excellence in mathemat-
ics, science, and technology. We look to you as the individuals who will keep
America in the forefront of research and development for the future. 

Once again, welcome to Rensselaer and the 13th Annual Research Symposium! 

Dr. Janet Hugo
NCSSSMST President 2006–2007
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Symposium Schedule
June 1–4,  2006

THURSDAY, JUNE 1, 2006 

3 p.m. Arrival, registration, and residence hall check-in 
Barton Hall 

3 – 5:30 p.m. Campus tours upon arrival
Departing from Barton Hall

6 p.m.         Welcome Picnic
Rensselaer Commons Lawn

7:30 p.m. Poster Set-up
Darrin Communications Center 

9 p.m. Evening activities to include movies, games, and snacks
Barton Hall

10 p.m. Residence hall nightly check-in
Barton Hall 

FRIDAY, JUNE 2, 2006

8 a.m.             Breakfast
Russell Sage Dining Hall

9 a.m.             Student Research Oral Presentations
Darrin Communications Center 

10:30 a.m. Break — Poster Review and Refreshments
Darrin Communications Center 

11 a.m. Student Research Oral Presentations
Darrin Communications Center 

12:30 p.m.    Lunch
Russell Sage Dining Hall 

1:30 p.m. Group Photo
Rensselaer Union Horseshoe

2 p.m.             Academic Workshops

5:30 p.m.        Dinner
Russell Sage Dining Hall  
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Symposium Schedule (continued)

June 1–4,  2006

FRIDAY, JUNE 2, 2006 (continued)

7:30 p.m.   Game Night
Rensselaer Student Union

10 p.m. Residence hall nightly check-in
Barton Hall 

SATURDAY, JUNE 3, 2006 

8 a.m.             Breakfast
Russell Sage Dining Hall 

9 a.m.             Student Research Oral Presentations
Darrin Communications Center 

10:30 a.m. Break — Poster Review and Refreshments 
Darrin Communications Center

11 a.m. Student Research Oral Presentations
Darrin Communications Center 

12:30 p.m.  Box lunch and travel to MASS MoCA

6 p.m. Formal Dinner, Awards Ceremony, and Closing Remarks
Russell Sage Dining Hall 

8 p.m.          Dance Party with DJ
Rensselaer Union, McNeil Room

11 p.m. Residence hall nightly check-in
Barton Hall

SUNDAY, JUNE 4, 2006

9 a.m.   Continental Breakfast
Barton Hall

Departure
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Part ic ipat ing Inst i tut ions

Academy for Science and Health
Professions, Conroe, TX

Kate Belliston
The Best Surface for Electrostatically
Lifting Shoe Prints

Alexandra Proctor
The Effect of Medical X-Ray Radiation 
on the Development and Crop Yield of
Tomato Plants

Meagan Rollins
Is the pH of Rainwater Higher in Areas
Surrounding Chemical Plants?

Alabama School of Mathematics
and Science, Mobile, AL

Luke Durant and Reed Tomlinson
N-Dimensional Object Recognition

Berrien County Mathematics and
Science Center, Berrien Springs, MI

Ryan Hollingshead and Ryan Wolf
Differences in CO2 Levels in Carbonated
Beverages Based on Color

Brooklyn Technical High School,
Brooklyn, NY

La-Vaughn Doctor
Corporal Punishment’s Effects on Students

Athikur R. Pramanik
Modern Treatment Options for Autistic
Children: A Comparative Analysis

California Academy of
Mathematics and Science, 
Carson, CA

Chiheng Huor
Comparison of Ultraviolet LED and 
Medium Pressure Mercury Arc Lamp

Central Virginia Governor’s
School for Science and
Technology, Lynchburg, VA

Jacqueline Addesa
The Effects of Gamma Radiation on
Glycine max

Carl DeMuth
The Effects of Gamma Irradiation on
#26 Medium Kraft Containerboard

Andrew Giminaro
The Effects of Neutron Radiation on
Impact Energy, Lateral Expansion, and
Percent Shear of Pressure Vessel Steel
ANK-191

Conroe ISD Academy of Science
& Technology, Conroe, TX

Ty Bailey
Inflatable Wings

Elizabeth Gaston 
S-Nitrosoglutathione and Cystic Fibrosis:
How S-Nitrosocysteine Affects the Cystic
Fibrosis Transmembrane Regulator 

Dani Griffith
Food and Mood 
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Part ic ipat ing Inst i tut ions (continued)

Katherine M. James
How Do Nutrient Deposits in Soil Affect
a Living Machine’s Efficiency to Purify
Contaminated Water?

Tara Ramaswamy
Insulin: Worming its way into C. elegans
Part I

Stephanie Reinhold 
Carbon vs. Silica Gel Like Black vs.
White: A Study of Adsorption

Dearborn Center for Math,
Science, and Technology, 
Dearborn Heights, MI

Zeinab Hachem
Potential Fertilizer Effect of the Rouge
River

High School for Mathematics,
Science, and Engineering at 
The City College, New York, NY

Solomon Greenberg & Christine Chau
ß-Galactosidase Production through
Recombinant DNA

High Technology High School,
Lincroft, NJ

Timothy Bryce Miller
The Effect of Simulated Acid Rain on
Chlorophyll Concentrations of Blue
Spruce (Picea Pungens) Seedlings

Abraham Waldman
Engineering a Multi-Chambered Aquatic
Aerating System

Illinois Mathematics and Science
Academy, Aurora, IL

Sarah Schwarzentraub
Scanning the Minos Far Detector Results
for Rock Muons

Sarah McPike
Is Homosexuality and Gender Identity
Genetically or Psychologically Based?

Jackson River Governor's School,
Clifton Forge, VA

Christopher Shepard
Observation of Plant Growth in Simulated
Martian Soil and Atmosphere

John Jay Science and Engineering
Academy, San Antonio, TX

David Bilderback
The Diffusion of Responsibility: A
Continuation

Cody Evans
S.A.F.E.R. (Search and Find Emergency
Robot)

Ana-Karen Parga
Correlation between White Matter Lesions
and Aging

Alicia Perez
The Conduciveness of Various Surfaces to
Fingerprints
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Part ic ipat ing Inst i tut ions (continued)

Marine Academy of Science and
Technology, Sandy Hook, NJ

Samy Belfer
Can two plants be made into a genetically
different plant by the process of grafting?

Linda Glah
New Jersey Smoking Ban: A New Source
of Pollution?

Marine Academy of Technology
and Environmental Science, 
Toms River, NJ

Michele Hans
The Effects of Different Colored
Wavelengths on Freshwater Food Chains:
Population Growth and Productivity of 
the Volvox aureus

Alex LeBron
The Effects of Rubber Crumbs on
Nutrient Reduction: The Use of Rubber
Mulch as a Substrate Alternative in
Synthetic Wetlands and Bio-filtration
Systems

Mecosta-Osceola ISD
Math/Science/Technology Center,
Big Rapids, MI

Anna Schneider 
The Effect of Classroom Intervention on
Vocabulary Development in Late Talkers

Kristina Stilson
Terpene Compounds as the Deterring
Agent to Leptinotarsa decemlineata
Feeding in Resistant Solanum tuberosum
Cultivars

New Horizons Governor’s
School, Hampton, VA

Tyler Edwards
Does the Number of Northern Bobwhite
Quail Have an Effect on Covey
Formation 

Mike Tessler
The Examination of the Effect of
Radiation Exposure on Polymers

Northern Utah Academy for
Math, Engineering and Science, 
Roy, UT

Andrew Gilbert
The Correlation Between the
Transcription Factor of HIF-1 ALPHA
and the Reduction in Malignant Tumor
Growth

Rockdale Magnet School for
Science and Technology, 
Conyers, GA

Olivia Bigner
The Effect of Allelopathic Chemicals on
Common Weeds

Ashley Jackson
The Effects of Therapeutic Radiation on
Neurons

J.C. Meador
The Effect of Different Types of
Weathering on Kevlar™ and Nomex™

Patti Murphy
The Effect of Penicillin on the Antibiotic
Resistance of E. Coli
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Part ic ipat ing Inst i tut ions (continued)

South Carolina Governor’s
School for Science and
Mathematics, Hartsville, SC

Ben Able
The Role of the Down’s Syndrome Critical
Region 1 Candidate Gene in Mental
Retardation

Shannon Canty
Ascorbic Acid Biosynthesis and
Antioxidant Balance in Broiler Chickens
during Chronic Oxidative Stress Induced
by Dietary Corticosterone

Samantha Griner
Impact of Antimicrobial Potency
Distributions in Individual Hospitals on
Target Attainment Rates Using Monte
Carlo Analysis of Levofloxacin and
Gatifloxacin against Streptococcus 
pneumonia

The Charter School of
Wilmington, Wilmington, DE

Tarun Chitra
Use of 19F 2-Fluorodeoxyglucose MRI in
noninvasive determination of C6 glioma
malignancy

Tejal Naik
Identification of a Gene that Blocks Breast
Cancer Cell Metastasis

Hetul Patel
On the Dynamics of Viral Mutation

Thomas Jefferson High School for
Science and Technology, 
Alexandria, VA

Chris Atwood
Design and Construction of an
Underwater Remotely Operated Vehicle
for an Aquatic Observation System

Courtney Dressing
Transverse Aeolian Ridges Observed At
Pressure Extremes Within the Martian
Atmosphere
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Abstracts

The Role of the Down’s Syndrome Critical Region 1
Candidate Gene in Mental Retardation

Ben Able
South Carolina Governor’s School for Science and Mathematics

Mark Godwin, Teacher
Dr. Anand K. Srivastava, Associate Research Scientist, Mentor

In a study on Drosophila, Chang et al. tested for learning and memory defects due to
the over-expression of nebula, a homolog of the human Down’s syndrome Critical
Region 1 (DSCR1) gene located on chromosome 21 (1). It was found that by 
over-expressing DSCR1 in Drosophila, there was a decrease in calcineurin activity, a
protein that likely regulates long-term memory (2). The resulting mutant flies
showed no learning, but were visibly normal and responded to stimuli (1). 

In this research, the DNA of human patients with mental retardation (MR) was
screened for defects in the DSCR1 candidate gene via single strand conformation
polymorphism analysis. This was used to detect nucleotide alterations in the
DSCR1 coding regions for each of the MR samples, identifying the role of DSCR1
as a cause of mental retardation and implicating its importance in human 
cognition. Of the 518 DNA samples screened, nine different types of defects were
found in three of the five exons, some of which were amino acid changes. One of
particular importance was a Met to Val amino acid change in exon 1 alternate. 
This alteration has not been found in the 297 normal samples screened. However,
these alterations cannot be validated as mutations until more normal DNA is
screened for the gene, identifying which alterations are polymorphisms and which
are mutations that could play a role in defective human cognition. From this data,
functional assays could be performed to study the role of the DSCR1 protein 
within the human cell.

References 
[1] Chang, K.T., Shi, Y.J. & Min, K.T. 2003 The Drosophila homolog of Down’s syndrome

critical region 1 gene regulates learning: Implications for mental retardation. Proceedings of the

National Academy of Sciences of the United States of America, 100 (26), 15794-15799.

[2] Rasooly, Rebekah. 1998. Down Syndrome Critical Region Gene 1; DSCR1. (Online),

Online Mendelian Inheritance in Man. www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=60

2917



The Effects of Gamma Radiation on Glycine max

Jacqueline Addesa
Central Virginia Governor’s School for Science, and Technology

This project was pursued to see if farming on the moon or Mars would be possible if
the seeds were exposed to gamma radiation on the voyage. The seeds were irradiat-
ed to simulate this. Soybean (Glycine max) seeds were exposed to gamma radiation
and then grown to see if there was a correlation between the overall growth and
radiation level. It was conducted at a local high school in central Virginia. The
plants were radiated at Breazeale Nuclear Reactor at Pennsylvania State University,
State College, PA on September 22, 2005. The project continued until December
19, 2005. The seeds were grown at room temperature in two trials for 28 and 21
days, respectively. A morphology analysis was then completed. There was a signifi-
cant difference (p-value of 4.03E-09 for overall growth and 7.68E-08 for maturity
level) between the growth of the control and radiation groups in the second trial,
but not the first. This could be contributed to delayed planting and DNA gene
repair. There also were some abnormally developing plants and a lack of cell 
elongation. Future analysis of growth as well as a DNA analysis is suggested. 
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Design and Construction of an Underwater Remotely
Operated Vehicle for an Aquatic Observation System

Chris Atwood
Thomas Jefferson High School for Science and Technology

Lisa Wu

Underwater exploration and research depends upon remotely operated vehicles to
collect data related to habitat assessment, population surveys, ship preservation,
marine preserve monitoring, chemical and geological sampling, underwater 
construction, and harbor security. Thomas Jefferson High School for Science and
Technology conducts freshman and senior research projects throughout the
Chesapeake Bay watershed. This remotely operated vehicle (ROV) was designed
and constructed to extend the capabilities of student underwater research.

A team of four students designed and assembled all of the systems needed to build
an ROV. A frame was constructed from PVC pipe to carry two waterproof cameras
and an arm (extension) to manipulate objects underwater. Propulsion was 
accomplished with three modified 12 volt bilge pumps outfitted with propellers. A
radio signal sent along a coaxial cable to electronics onboard processed the signal
and distributed power to the thrusters. Safety, ballasting, and waterproofing were
considerations throughout the engineering process. To test the ability of the ROV
to maneuver, manipulate objects and provide clear images underwater, an 
“underwater playing field” was built. The ROV transported a .5kg module from the
surface into a trawl resistant frame. The frame door was opened and a small piece
of PVC pipe was installed into a port on the transported module. The ROV then
maneuvered to manually trigger a release allowing a package to surface.
Underwater testing was conducted entirely by viewing through the onboard 
cameras. An oral engineering review was conducted with two professional ocean
engineers. 

Data collected during water trials and the engineering review indicated that 
propeller modifications and the addition of ballast to maximize stiffness and 
minimize pitch problems due to water turbulence and payload transport would
improve ROV performance. Additional data probes such as temperature, salinity,
pH and dissolved oxygen will be attached to increase data collection capability in
the 2007 model.
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Inflatable Wings

Ty Bailey
Conroe ISD Academy of Science & Technology 

Mr. Larry Walker, Mr. Phillip Putman, and Mr. Thomas Vick

The goal of this experiment was to build a wing made out of a compressed material
that would inflate in order to produce lift in flight. It was hypothesized that a wing
design with more spars would have a more aerodynamic structure. Each spar would
hold the bottom and upper parts of the wing together and divide the wing into 
sections. Each section would therefore have a limited amount of space for inflation.
This designed allowed each individual section to be inflated to provide a sturdier
structured wing.

Each wing was constructed through the process of cutting out a pattern from a
sheet of clear PVC material. The pattern was then glued together and put into an
oven at 175 degrees for 30 minutes. This allowed the glue to heat-seal the PVC
together. The wings were then inflated to get measurements on their height and
length. These measurements were then entered into a program that produced the
lift and drag of each wing.

My hypothesis was correct. The wing designed with more spars produced more lift
because it gave the wing a more aerodynamic structure. The wing with no spares to
restrict its inflation produced no lift at all. It is thusly concluded that an inflatable
wing requires some structure to limit the inflation of certain sections and that with
more sections (spars) you can produce a more aerodynamic wing.
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Can Two Plants Be Made Into a Genetically Different 
Plant By the Process of Grafting?

Samy Belfer
Marine Academy of Science and Technology

Lisa Baskin and John Valente

With the recent popularity of gene augmentation, the purpose of this experiment
was to see if it was possible to change the genetic codes of common tomato plants.
The specific objective was to observe if the DNA of tomato plants would drift by
grafting two different variations together.

Seven Roma tomato plants were paired with seven Better Bush tomato plants and
then joined using an approach graft. One of each variation was set aside as a 
control. Three weeks after the grafting, the stem of the Better Bush tomato plant
and the root system of the Roma tomato plant were cut off. After a recovery time of
two weeks, three plants endured the grafting process and significant new growth
was observed. DNA was then extracted from the new leaves of each grafted plant
and put through the gel electrophoresis process. The results were then compared to
the DNA of both control plants. The similarities and differences were recorded.

It was found that the DNA fingerprints created by plants number six, number four,
and number one were all within 3 mm of each marking on the Roma control. This
represents an almost identical fingerprint and can be interpreted as a match in
DNA structure.

After analyzing the data, it can be said that grafting does not alter the genetic code
of tomato plants. The findings may also be a result of not being able to target a 
specific gene in the huge genome of a tomato plant. 

The hypothesis stated, "If a Roma tomato plant and a Better Bush tomato plant are
grafted together, then the grafted plant will have a different DNA makeup than the
two original plants." The hypothesis was rejected by the data.

If this experiment were to be repeated, grafting should occur during the natural
growing season. In addition, a longer timeframe should be allotted so fruit could be
obtained from all plants, making the DNA extraction process easier.
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The Best Surface for Electrostatically Lifting Shoe Prints

Kate Belliston
Academy for Science and Health Professions

Dr. Zhiwen Han and Dr. Mary Jo Parker

To determine which surface out of linoleum, tile, concrete, carpet, hard wood, and 
indoor/outdoor carpet, presents the best conditions for electrostatically lifting the
clearest most complete shoe print. The hypothesis for this project is that linoleum
will be the best surface for electrostatically lifting shoe prints because it contains a
substance called linseed oil. For shoe treads to hold in place, there must be some
moisture present, the linseed oil in the linoleum should hold the shoe treads in
place, providing a clearer print. 

The independent variable for this project were the six different surfaces that were
used. The dependent variable was the area of each lifted shoe print, which was
determined using a transparent half cm.2 grid. The control was the size of the 
surfaces used which was 1 ft. by 1 ft. and the lifting film used for each lifting 
procedure was the same. 

The procedures for this project are 1) leave a shoeprint on each chosen surface, 2)
hook lifting film to the battery site, 3) lay it over the print, and secure it with clear
contact paper, 4) determine the area of the shoe print and record it into a chart.

The results showed that the surface that presented the best conditions for electro-
statically lifting shoe prints was concrete. The average area of the lifted print was
98% of the whole shoe print's area. The hypothesis was not supported by these
results. The most difficult surface for electrostatically lifting the clearest most 
complete shoe print was carpet. The average area of the lifted print was 89% of the
whole shoe print's area. Linoleum, hard wood, tile, and indoor/outdoor carpet were
in between respectively. 

A descriptive statistical analysis on the sampling was conducted indicating that
concrete has a probability value of 10%.

The results from this experiment could be applied to the forensics investigation. 
For the more difficult surfaces like carpet, scientists could come up with a better
way of lifting these prints, since gel lifters (another method of lifting shoe prints for
transport) will not work on carpet either. For further experimentation in this area
one could see if the age of the shoe has an affect on the quality of electrostatically
lifted shoe prints, perhaps if the shoe is older, than the dust is easier to lift, a brand
new shoe, may not leave any print at all. The results could be compared to the
averages from this experiment (old shoe) with the averages from that experiment
(new shoe) to determine if there is a difference.
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The Effect of Allelopathic Chemicals on 
Common Weeds

Olivia Bigner
Rockdale Magnet School for Science and Technology

Diana Kennen

The purpose of this project was to extract the allelopathic chemicals from pine 
needles and form an organic herbicide to be tested it on dandelions. 

First, three pounds of fresh pine needles were collected. Then, the pine needles
were crushed and put into ethyl alcohol and left in a refrigerator for two days. After
two days, the chemicals had been extracted and the liquid was poured through a 
filtering device the remove the crushed pine needles from the mixture containing
the extracted chemicals. After that, the mixture were combined together and
boiled until it was concentrated. Then, the extracted liquid was diluted with water
to different ratios of concentration. Living dandelion plants were sprayed with the
various concentrations. Each plant’s reaction to the herbicide and other observa-
tions were recorded according to the qualitative scale specifically made for this
experiment. 

A Kruskal Wallis analysis of variance was used to determine the statistical 
significance. The experiment was found to be statistically significant at the .05 level
which means there was a 1 out of 5 chance that the results were a coincidence. A
possible application for these findings is a new organic herbicide instead of deposit-
ing harmful chemicals into your lawn.
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The Diffusion of Responsibility: 
A Continuation

David Bilderback
John Jay Science and Engineering Academy

On March 13, 1964, a woman was murdered while at least thirty seven people
watched, and did nothing about it. It was determined that the diffusion of 
responsibility allowed this to happen. The diffusion of responsibility states that as
more people witness an event, the less likely an individual is to help. 

Are high school students affected by the diffusion of responsibility? In last year’s
study it was determined that a high school environment is a much different helping
environment than a general population. The purpose of this year’s study was to 
isolate one of the factors of last year’s study, the diffusion of responsibility, and
determine how it affects high school students. The hypothesis was that the 
diffusion of responsibility would affect students. 

Students were told they would be taking a memory test. While either one or three
subjects were taking the test in separate rooms, the experimenter made a loud
crashing sound in an adjacent supply closet accessible by all the rooms. Whether a
subject helped, and how much time passed before they helped was recorded. The
students were then informed of the real study, and given a brief questionnaire. 

The data concluded that the diffusion of responsibility affects high school students
just as much as a general population. There was a significant difference between
the small and large groups for help given: p=0.000117316. Since the Diffusion of
Responsibility affects high school students as much as a general population, then it
is still undetermined why helping behavior among students varies from a general
population.
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Ascorbic Acid Biosynthesis and Antioxidant Balance in
Broiler Chickens during Chronic Oxidative Stress

Induced by Dietary Corticosterone

Shannon Canty
South Carolina Governor’s School for Science and Mathematics

Mark Godwin, Teacher
Denzil Maurice, Clemson University, Mentor

Broiler chickens are exposed to diverse stressors during intensive production, and
intervention is necessary to minimize the adverse effects of stress. Supplemental
ascorbic acid is used but little is known about the effect of stressors on ascorbic acid
synthesis and metabolism. Chronic oxidative stress was induced in broiler chickens
(Gallus gallus domesticus) by dietary corticosterone administration to determine its
effect on ascorbic acid synthesis, as measured by renal L-gulonolactone oxidase
activity, as well as its effect on serum corticosterone tissue, ascorbic acid concentra-
tion, and serum total antioxidant capacity. This experiment was designed to 
determine if oxidative stress causes changes in ascorbic acid concentrations in 
certain tissues. Broiler chickens were placed on a corn-soy chick diet until 14 days
of age, after which they were divided into two groups and fed the control or 
experimental diet. The experimental diet contained dissolved corticosterone. The
overall levels of ascorbic acid were not affected, but the levels of tissue ascorbic
acid, as well as the body weights of the birds administered the experimental diet
decreased. The failure of the L-gulunolactone oxidase activity to show any change
in the metabolic process may be attributed to incomplete absorption of the 
corticosterone or the stress levels being within those tolerable by the birds. Any
changes in the amounts of ascorbic acid were measured indirectly by the 
L-gulonolactone assay, which measured its enzymatic activity in the biosynthesis 
of L-ascorbate. It was then possible to determine the amounts of tissue ascorbic 
acid and note any differences in the enzymatic process. 
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Use of 19F 2-Fluorodeoxyglucose MRI in Noninvasive
Determination of C6 Glioma Malignancy

Tarun Chitra
The Charter School of Wilmington

Dr. Ravinder Reddy, University of Pennsylvania, Dr. Murali Temburni,
University of Delaware

Noninvasive malignant tumor determination is nearly impossible, even with today's
modern and advanced imaging technologies. Brain cancers, the most malignant of
cancers, are difficult to diagnose, as a surgeon needs to open the human skull to
obtain a biopsy. MRI, or Magnetic Resonance Imaging, is an imaging technique 
utilizing the phenomenon of Nuclear Magnetic Resonance (NMR), is used for 
diagnosis of such tumors. The radiotracer 2-Fluorodeoxyglucose (FDG) is used to
determine metabolic differences in radioactive Positron Emission Tomography
(PET). In cancer research 19F-MRI using FDG can determine metabolic differences
between tissue sections as malignant tumors tend to use up more glucose for energy
to spread. This study uses FDG MRI in comparison to the clinical MRI tumor 
contrast agent Gadolineum-Diethylenetriaminepentacetate (Gd-DTPA), which has
no metabolic activity. 

To form a static MRI image for this study, the Arginine-Glycine-Aspartic Acid
(RGD) peptide was used to suppress movement of glial tumors. In my previous
research, the RGD peptide was successfully used to inhibit glial tumor motility.
RGD interferes with integrin binding to the extracellular matrix limiting adhesion
and movement. 

In the present MRI study, well-defined concentration differences were noted in the
T2-rho-weighted MRI, showing a darker-colored tumor for more FDG exhaustion
in malignant tumors. Out of 30 total tumors found (3 in vitro, 27 in vivo), 25
tumors were found to be malignant by FDG imaging. Further biopsies demonstrated
that 27 tumors were malignant, with 92.5% accuracy in FDG malignant tumor
determination. In FDG imaging concentration differences of 5%-10% can be
obtained between malignant, benign, and normal tissues. These results are an 
indication that the FDG imaging method is more efficient in finding malignant
tumors when compared to Gd-DTPA. 
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The Effects of Gamma Irradiation on #26 Medium Kraft
Containerboard

Carl DeMuth
Central Virginia Governor's School For Science and Technology

Kevin Alderman, Greif Bros.

The purpose of this project was to determine whether or not gamma irradiation
could be used to eradicate the contaminants on medium Kraft containerboard 
without significantly damaging the physical strength of the paper. This project was
carried out from October to December at Pennsylvania State University Breazeale
Nuclear Reactor, a local high school in Central Virginia, and at the Greif Brother’s
Paper Mill in Riverville, Virginia. A large sample of number 26 medium Kraft 
containerboard, a stronger paper pulped using a modified sulfate process, was
obtained from the Weyerhauser plant in Central Virginia. This large sample was
then cut up and divided into 5 different groups that were gamma irradiated at 
different levels (0 krads, 250 krads, 500 krads, 750 krads, and 1000 krads). The
samples were irradiated in the Pennsylvania State Breazeale Nuclear Reactor. 
After radiation the samples were tested for contaminant growth, tensile strength,
compression strength, elongation, and tearing resistance. ANOVAs were conducted
to determine if there were any significant differences, alpha was equal to 0.05. No
significant differences between the control and any of the experimental groups were
found, for the tensile tests, compression tests, tearing tests, and elongation tests.
The p-values for these tests were 0.25, 0.31, 0.03, and 0.47 respectively. The 
contaminant ANOVA test, with a p-value of 0.00 showed that the control group
was significantly different from the 500 krad group, the 750 krad group, and the
1000 krad group. It can be concluded that gamma irradiation can serve to kill 
contaminants in containerboard without damaging the container itself.
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Corporal Punishment’s Effects 
on Students

La-Vaughn Doctor
Brooklyn Technical High School

Mrs. J. Baranowski

A common misconception of punishment is that corporal punishment is the most
effective form of punishment. In order to prove the hypothesis that corporal 
punishment is inefficient as a usable form of punishment, this study examined the
general elementary school student population of the states of New York,
Pennsylvania, and Virginia (all with bans against corporal punishment; ACP
Group), and the states of Kentucky, Tennessee, and Alabama (all allowing corporal
punishments; CP Group). Their performance in the National Assessment of
Educational Progress (NAEP) was measured relative to the national average per
year, with both math and reading, between 4th and 8th grade students. The final
outcome was calculated in terms of positive or negative values, based on how much
each score deviated from the national average in each category. The CP Group was
found to have a tendency to perform below the national average, whereas the ACP
Group had a tendency to perform above the national average, indicating that there
is a correlation between corporal punishment and academic achievement. Corporal
punishment disallows progress, hinders proper learning, and is not a proper tool to
be used for avoidance learning paradigms.
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N-Dimensional Object 
Recognition

Luke Durant and Reed Tomlinson
Alabama School of Mathematics and Science 

Dr. Garvin Wattuhewa and Dr. Donald Wheeler

Currently, object recognition utilizes neural nets and is applied generally to two-
dimensional images. Our project can recognize objects with n dimensions and 
without the use of complex neural networks. With the ability to use n dimensions,
we can extend recognition into and beyond the three Cartesian dimensions, and
can utilize such properties as color, reflectivity and temperature to distinguish
objects. One of our functions was originally designed to separate different objects
based on linear distance between data points. It can be seen that this same function
can also differentiate between separate objects based on differences in color or
other properties. Once the data is separated into different objects, we apply an 
algorithm that uniformly orients objects based on their shape, independent of their
position or orientation in space. Another function is called to find the n-dimen-
sional, kth power best-fit surface, where k is the degree of accuracy, in the form:
a1x + a2x2 + ... + akxk + b1y + b2y2 + ... + bkyk + ... ... + n1N + ... + nkNk
= -1 The function finds the coefficients such that the resulting surface best fits the
set of data points. The coefficients are then compared to those of known objects. 

This project has a wide range of applications because of its versatility. Since this
program can be extended into any number of dimensions and sorted by any data
set, it can be used to analyze normal or infrared pictures based on color values, can
recognize three-dimensional objects in free space, and can be extended to use other
characteristics such as reflectivity and density to further distinguish between and
recognize objects. 
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Transverse Aeolian Ridges Observed at Pressure
Extremes Within the Martian Atmosphere

C. D. Dressing, J. L. Andros, H. E. Kashdan and L. A. Hennig
Thomas Jefferson High School for Science and Technology, 

Astronomy Research Lab
J. R. Zimbelman – CEPS/NASM, Smithsonian Institution, Washington, D.C.

Introduction: Mars Orbiter Camera (MOC) narrow angle (NA) images were used
to search for tranverse aeolian ridges (TARs) in regions representing pressure
extremes to assess whether atmospheric pressure correlates with observable 
attributes of the TARs.

Results: Approximately 30% of the 46 images observed of the Ascraeus Mons 
volcano (11N, 255E) revealed TARs. TAR wavelengths ranged from 13 meters to
84 meters with an average TAR wavelength of 38 meters. In Hellas Basin (33S,
62E), approximately 46% of the images observed showed TARs. The average TAR
wavelength in Hellas was 28 meters, with a minimum wavelength of 8 meters and a
maximum wavelength of 83 meters. 

Conclusions: TARs located at Ascraeus Mons are always observed to be perpendi-
cular to the linear or arcuate depression walls in which they are located. It appears
that these features can only form within the bounds of a depression; this may be an
artifact of the extremely low atmospheric pressure found at the 18 km elevation of
the summit. Winds outside of the depressions may be too weak and unfocused to
facilitate particulate transportation. The 13 mb difference in air pressure at the two
regions may contribute to the different appearances of features at the two sites, but
other factors (e.g. particulate source proximity and abundance) also likely con-
tribute to the observations reported here. Hellas TARs do not appear to require
nearby walls or cliffs to form, and they can be located outside of any observable
depression; we hypothesize that the enhanced atmospheric pressure at this low ele-
vation is at least a significant (if not the dominant) factor in this lack of TAR local-
ization within Hellas.
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Does the Number of Northern Bobwhite Quail have an
Effect on Covey Formation 

Tyler Edwards
New Horizons Governor’s School

Northern bobwhite quail (Colinus virginianus) are common game birds found all
across North America. During winter bobwhites form into social groups called 
coveys to conserve heat, forage more efficiently, and increase vigilance against 
predators. During the evenings these coveys form what are called covey rings to
conserve heat during the night. Each covey ring can have anywhere from seven to
sixteen birds. If a covey has more than sixteen birds it will disperse and the birds
will form into new coveys. If a covey has fewer than seven birds the birds will then
join other coveys. An experiment was designed to study what would happen to a
covey that originally had eight birds then six. Specifically how the covey roosted
was the focus of the experiment. However the northern bobwhite quail that were
going to be studied exhibited unusual behavior. Unlike other quail they roosted in
trees at night instead of on the ground.

This never before seen event then became the focus of the experiment. After many
observations of five female bobwhites and three male bobwhites two females were
removed and observations were then made of the second group. Trees were divided
into vertical areas to help determine if there was a relationship between tree 
roosted in and gender, area roosted in and gender, and order of roosting and gender.
Significant evidence was found to suggest that bobwhites prefer trees that have
clear areas around them, that they prefer to roost in lower sections of trees, and
that females roost before males.
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S.A.F.E.R. 
(Search and Find Emergency Robot)

Cody Evans
John Jay Science and Engineering Academy

Natural disasters, ranging from hurricanes along the coast to tornadoes in the
Midwestern U.S.A., occur everywhere. Dangerous terrorist lay hidden in our 
country, waiting for a chance to cause extreme chaos. Once one of these incidents
happen, safety personnel go to the disaster area and help clean up and search for
survivors. This courageous action puts their lives at risk. The first question that
comes to mind is, "What device can be made to minimize emergency personnel
casualties, while still allowing them to do their job?" The purpose of this project was
to design and build a robot that would help search out a disaster area while keeping
emergency personnel safe.

The robot must meet certain criteria before it is able to properly function in a 
disaster area. First, the robot must somehow be controlled. The engineer chose a
radio control system eliminating a tether that could get tangled up, and the robot
doesn’t have to be in sight to control it. Also, the robot must provide some user
feedback. A pinhole color camera with audio feedback was chosen for this project.
The robot must also be durable and maneuverable. The engineer decided to use
tank tracks for extreme maneuverability, and he covered an aluminum chassis with
a Plexiglas shield to keep the inner circuits safe.

The result from the above guidelines was S.A.F.E.R., the Search and Find
Emergency Robot. S.A.F.E.R. has all the needed equipment to search out a danger
area, including multiple sensor systems, while safety personnel stay out of harm’s
way. S.A.F.E.R. will hopefully change the way disaster sites are investigated and
decrease casualties inflicted by the dangerous conditions. At the next disaster you
see, you might spot a little robot scurrying around looking for survivors, and you
can rest assured that emergency personnel are safe. 
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S-Nitrosoglutathione and Cystic Fibrosis: 
How S-Nitrosocysteine Affects the Cystic Fibrosis

Transmembrane Regulator 

Elizabeth Gaston
Conroe ISD Academy of Science & Technology 

Mentor: Dr. Ben Gaston

It is known that S-nitrosoglutathione (GSNO) has a profound effect on the cystic
fibrosis transmembrane conductance regulator (CFTR). CFTR is the protein
impacted by the common genetic disease Cystic Fibrosis. GSNO clearly increases
the expression, maturation, and function of CFTR when present at normal levels.
What is not known is whether this process that can effectively “cure” cells of cystic
fibrosis occurs through NO radical diffusion or NO+ transfer.

In order to determine how GSNO affects CFTR, a western blot was done compar-
ing the L- and D-isomer of S-nitrosocysteine (CSNO). The isomers were used
because NO+ transfer is stereoselective and should work better when in the 
presence of the L-CSNO. The L- and D-CSNO isomers that were created can
function similarly to the way that the L- and D- isomers of GSNO would because of
the specific reaction sequences by which both NO radical diffusion and NO+
transfer occur. A western blot was done to compare the effect of the L- and 
D- CSNO on Human Caucasian pancreatic adenocarcinoma cells (CFPAC1). The
western clearly showed a larger concentration of mature CFTR proteins with the 
L-CSNO, the isomer generally found in the lung, and the D-CSNO also improved
the maturation of CFTR protein while there was no mature CFTR without either
isomer. 

These results show that both NO radical diffusion and NO+ transfer play a role in
the effect GSNO has on CFTR. Additionally, this experiment proves that CSNO is
the effective part of the GSNO molecule, and that the proposed reaction sequences
are valid. This knowledge of the precise methods by which GSNO affects CFTR is
very important in the process of developing designer drugs or therapies for Cystic
Fibrosis.
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The Correlation Between the Transcription Factor of HIF-1
ALPHA and the Reduction in Malignant Tumor Growth

Andrew Gilbert
Northern Utah Academy for Math, Engineering & Science

The treatments that are currently being sought for cancer are lacking in a very 
fundamental way, in the sense that the research is going towards cures for only very
specific kinds of cancer. This project looks at the aspect of a common string among
cancers and works to combat it. It was found that VEGF (Vascular Endothelial
Growth Factor) was among every common cancer known to man.

It is hypothesized that the inhibition of HIF-1 ALPHA, using Ki-67 primary anti-
body, would reduce glioma growth and decrease the proliferation index. To test this
the measurement of the proliferation index of glioblastoma cells with inhibited 
HIF-1 ALPHA function was compared to the untreated control tumors.

The proliferation index is calculated after the immunohistochemical staining of
Glioblastoma Multiforme cells with the Ki-67 mAb by using the methods described
earlier. ?A total of 1000 cells in four randomly selected quadrants of high power
fields were counted and the ratio of positive cells over the total number of cells
counted was calculated as the proliferation index.?(Jensen 2) The proliferation
index was used to score the tumors, as well as compare the tumors with HIF-1
ALPHA deprived environment to those cultures in a standard control, environ-
ments.

The data provides such a significant conclusion, and is so far beyond the margin of
error, that these results cannot be disputed. The difference in cellular growth,
between the tumors that were cultured in the Ki-67 environment, and those in the
control environment was approximately 50% less new cellular growth.
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The Effects of Neutron Radiation on Impact Energy,
Lateral Expansion, and Percent Shear of Pressure 

Vessel Steel ANK-191

Andrew Giminaro
Central Virginia Governor’s School for Science and Technology

Dr. Cheryl Lindeman and Dr. Tom Morgan

The purpose of this experiment was to see if neutron radiation had an effect on the
impact energy, lateral expansion, or percent shear of pressure vessel steel ANK-191.
The study was conducted between August of 2005 and January of 2006 at a central
Virginia high school and Babcock and Wilcox Technologies in Lynchburg, Virginia.
A Charpy impact test was used to measure the impact energy. A lateral expansion
gauge was used to measure lateral expansion, and percent shear was measured 
visually using the ASTM fracture appearance chart. Data was then analyzed using
comparison of trend lines. The results appeared to show that as the fluency levels
increased, the metal could absorb less energy at set temperatures, could not bend as
much, and was more likely to snap apart then to bend before breaking. These
results are probably liked to the fact that as metals are exposed to high levels of
radiation, they become more brittle thus affecting properties such as impact energy,
lateral expansion, and percent shear.
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New Jersey Smoking Ban: 
A New Source of Pollution?

Linda Glah
Marine Academy of Science and Technology

Barbara Boyd and John Valente

On April 15, 2006, New Jersey became the 11th state in the Nation to prohibit
Smoking is public places such as restaurants, bars, and other workplaces. The only
businesses not affected by this ban are the casinos in Atlantic City, New Jersey. As
part of this ban, people are not allowed to smoke indoors, and so are forced to
smoke outside. Studies have shown that many Americans would avoid walking
more than 5 feet to throw out their garbage. Where would those cigarette filters go?
They will most likely go onto the streets of the community and into our public
drains — ones that empty out into our waters and wash up on our beaches. 

I plan to work with Clean Ocean Action-- an organization that makes an effort to
stop pollution – and organize beach sweeps to keep our beaches clean. They keep a
database that includes informational statistics about different items that are collect-
ed on the beaches. With access to their detailed information, I can research past
trends in cigarette filter findings and compare them to what we find during the
2006-2007 school year. Based on knowledge of the main sources of pollution, I
believe that the findings will be significantly greater. The conclusion will be based
on an accurate statistical analysis, and presented to Clean Ocean Action. 
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ß-Galactosidase Production through 
Recombinant DNA

Solomon Greenberg & Christine Chau
High School for Mathematics, Science, and Engineering at The City College

Estela A. Arras, Instructor

Beta-galactosidase is an enzyme that allows for the bacterial metabolism of lactose. 
A wild strain of E. Coli bacteria — HMS-174 — does not have the gene coding for
this enzyme nor any of the genes for resistance; while XLI-Blue, a laboratory strain
that is resistant to tetracycline, does have an incomplete portion of the gene
(laclqZ∆M15) for Beta-galactosidase enzyme. The defective laclqZ∆M15 gene does
nothing on its own; that is, it has been mutated at a certain terminal, thus render-
ing it useless. If the terminal can be restored, the enzyme will be complete. The
plasmid containing the correct terminal is called pUC-18; and like the terminal for
the laclqZ∆M15 gene, pUC-18 also contains a gene for ampicillin resistance.

HMS-174 is first transformed into HMS-174A, with the pUC-18; the plasmid
transmits resistance to the antibiotic ampilicillin and the terminal missing from
XL1-Blue.

The XL1-Blue bacteria are F+; i.e., they can transmit plasmid and chromosomal
DNA via conjugation. HMS-174 is F–, which allows it to receive DNA. The two
bacteria were conjugated with one another, which allowed the laclqZ∆M15 gene to
complete itself — thus facilitating the production of ß-galactosidase. 

Following the conjugation, HMS-174A is resistant to both ampicillin and 
tetracycline antibiotics, and turns blue when provided with X-gal, a lactose 
substitute. This experiment demonstrates that a gene can be effectively recreated
by combining its parts, and yield no effect on the enzyme produced.
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Food and Mood 

Dani Griffith
Conroe ISD Academy of Science & Technology 

Mrs. Karen Shumway 

Does one’s diet affect one’s stress level? It was hypothesized that if sea urchins were
fed different diets, then the group of sea urchins receiving the balanced diet, 
control, with many essential nutrients would produce the least amounts of stress.
Stress was documented by how many pedicellarie (spines) fell off of the sea urchins,
for sea urchins excrete a chemical when stressed that caused them to loose spines. 

There were four ten-gallon tanks, each held two sea urchins. The tanks were given
a separate diet. The Control tank received the normal, healthy, pet store diet with
many nutrients such as fiber, protein, moisture, and Vitamin C. The other tanks
received this, but more. The sugar tank was also fed 1 Tablespoon of sugar water
(3:4 ratio of sugar to water). The overeating tank was fed twice the amount of food
the Control Receives, and the Fat tank had .2 mL. of vegetable oil added to its food
daily. After testing, which lasted thirty-four days, it was found that the Control tank
lost one pedicellarie (spine), the Fat tank had lost four, the Sugar tank lost 3/4 of its
spines (which is about 300), and the Overeating lost 8. Halfway through testing,
the sea urchins in the sugar tank died and had to be replaced. The sugar water
amounts were decreased to 1 teaspoon every other day and the ratio of sugar to
water was decreased to 1:3, yet another still died later. It was found that the sugar
and salt water fermented to create an alcohol base, which killed the urchins.

All in all, the hypothesis was proven incorrect. Even though the Control tank had
lost the least amount of spines, the statistical analysis (T-test) performed showed
there was not a significant difference. In sea urchins, diet does not correlate to
stress enough for a significant statistical difference. More sea urchins would have to
have been bought and the testing performed for longer periods of time for there to
be significant results.
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Impact of Antimicrobial Potency Distributions in
Individual Hospitals on Target Attainment Rates Using
Monte Carlo Analysis of Levofloxacin and Gatifloxacin

against Streptococcus pneumonia

Samantha Griner
South Carolina Governor’s School for Science and Mathematics

Mark Godwin, Teacher
Dr. Roger White, Medical University of South Carolina, Mentor

A comparison of patient population projected success rates nationally versus rates
within individual institutions has not previously been studied. Streptococcus 
pneumoniae isolate data were collected from 56 hospitals and 2,267 patients
nationwide. Monte Carlo analysis, a statistical technique used to assess the 
probability of an event, was then employed to assess the probability of attaining 
various target Minimum Inhibitory Concentration to Area under the Serum
Concentration curve ratios (AUC:MIC). In this study, Monte Carlo analysis used
simulated AUC values originating from creatinine clearance values from inpatients
at the Medical University of South Carolina. The bacterial isolates were collected
from patients with Streptococcus pneumoniae who had MIC values determined 
for both levofloxacin and gatifloxacin. AUC:MIC ratios of 30 and 60 have been
associated with successful and optimal clinical outcomes. Using a simulated patient
population of 10,000, the probability of attaining an AUC/MIC ratio of 30 for
Levofloxacin 750 mg, Levofloxacin 500 mg, and Gatifloxacin was 99.0%, 95.3%,
and 99.4%, respectively. Nationally, the probability of attaining an AUC/MIC ratio
of 60 for the same drugs was 86.5%, 56.1%, and 99.1%, respectively; however, in
the analysis of individual hospitals these target attainment rates varied widely. It
can be concluded from these results that at an AUC/MIC ratio of 60 Gatifloxacin
always has a higher probability of success than Levofloxacin does. It can also be
concluded that simulations of this type vary widely in individual institutions from
the national results, so Monte Carlo analyses in each hospital may be beneficial to
large numbers of patients.
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Potential Fertilizer Effect of the Rouge River

Zeinab Hachem
Dearborn Center for Math, Science, and Technology

Most people would normally water their plants with tap water. This experiment was
created to investigate whether water from the Rouge River could be considered as a
potential fertilizer for plants. It is a fact that the Rouge River has become very 
polluted over the years, although it does contain nitrates and phosphates. These
two components play an important role in the growth of a plant. In this experi-
ment, flowers were separated into two different trays. Then, one tray of plants was
watered with water from the Rouge River and the other tray of plants was watered
with tap water. By measuring leaves from each of the 18 plants and recording the
measurements over a long period of time, it appears that the Rouge River water did
not make a significant difference in the growth of the plants.
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The Effects of Different Colored Wavelengths on
Freshwater Food Chains: Population Growth and

Productivity of the Volvox aureus

Michele Hans
Marine Academy of Technology and Environmental Science

Tina M. Held and John P. Wnek

The chlorophyte Volvox aureus is a vital member of the freshwater ecosystem for
many factors. V. aureus is known for their long life span, importance as a biological
indicator, and their promotion of carbon fixation. These characteristics allow for
the use of V. aureus in purification of aquatic ecosystems when exposed to certain
chemical pollutants. These pollutants are known to filter particular wavelengths,
which may have detrimental effects on Volvox population based on the species’
reaction to various wavelengths of light. Furthermore, when exposed to various
light sources, Volvox demonstrates different growth patterns, which will affect 
their productivity. My research focuses on the population growth, chlorophyll 
concentration within the cell cavity, as well as, gas exchange of Volvox under 
different wavelengths of light within a particular time period. Eight colors were
chosen to represent visible wavelengths due to their components, resembling 
natural light. Results of this study may be applied to V. aureus’ use to purify a 
particular polluted ecosystem based on the wavelength penetration of certain 
identifiable toxins within an ecosystem and later applied to identifying the most
feasible placement of carbon sinks to maximize carbon fixation with minimum 
ecological disruption. 
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Differences in CO2 Levels in Carbonated Beverages
Based on Color

Ryan Hollingshead and Ryan Wolf
Berrien County Mathematics and Science Center

Frank Stijnman, Andrews University

The purpose of this experiment was to test the levels of CO2 in parts per million in
dark-colored and light-colored carbonated beverages. Our hypothesis is that there
will be a difference in CO2 levels when comparing dark-colored and light-colored
beverages. In our everyday experience we felt that dark-colored sodas had more
carbonation than light-colored sodas.

Three dark-colored soda brands and three light-colored soda brands were compared
against each other with tap water as our control. Five cans each of Pepsi, Coca
Cola, A&W Root Beer, Sprite, 7up, and grape-flavored Diet Rite were used in the
experiment. We placed one ml of soda in a one-liter flask and took readings thirty
seconds apart for five minutes. The temperature of the soda was also recorded 
during this time.

We concluded that there was no significant difference in the amounts of carbon
dioxide between the dark-colored and light-colored sodas.
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Comparison of Ultraviolet LED and Medium Pressure
Mercury Arc Lamp

Chiheng Huor
California Academy of Mathematics and Science

The finishing industry is the key to the high performance and the aesthetic 
properties of many goods. Ultraviolet light curing of epoxies is a major process in
the finishing industry. The standard UV light source for curing applications is the
Medium-Pressure Mercury Arc (MPMA) lamp. MPMA lamps are very powerful
light sources, but they consume a tremendous amount of electricity and generate a
lot of heat.

A proposed alternative UV light source is ultraviolet LEDs. PMA light sources are
stronger, but only about 35% of the radiant energy is used in the curing process.
LED light sources radiate a narrower band of photons ranging from 360 nm to 370
nm, which is the most sensitive region in the spectra for curing the epoxy rosin. 

A series of tests is being conducted with controlled dosages from both UV light
sources. These industry standard tests include the tackiness test and the crosshatch
adhesive test. Through these tests, the LEDs cured materials were all tacky which
mean that the surface had not been fully cured. However, the standard MPMA
lamp cured the material completely. Using the crosshatch adhesive test, less than
20% of the materials cured by MPMA lamp failed but over 90% of the materials
cured by the LED failed. As of right now the tests are not promising but improve-
ments in the LED process may lead to a solution.
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The Effects of Therapeutic Radiation on Neurons

Ashley Jackson
Rockdale Magnet School for Science and Technology

Julie Yearty, Rockdale Radiology Clinic

Therapeutic radiation is a treatment option recommended by oncologists for
patients with brain cancer. It targets cancerous brain cells but may affect healthy
cells, causing dangerous side effects. The purpose of the project was to see the
effect of therapeutic radiation on healthy neurons. It was hypothesized that if 
neurons were exposed to therapeutic radiation, then the lowest dosage would cause
the least neuronal deaths while the higher dosage would cause the most. It was
assumed that any level of radiation would cause neuronal death with the numbers
rising with higher levels.

Brain cells were cultured in four 24 well plates with sterile media. The first plate
acted as a control and was not radiated. The second plate was exposed to low radi-
ation, the third to medium, and the fourth to high. The cells were incubated and
trypsinized so that they would detach. Then the cell solution and Trypan blue were
vortexed to mix thoroughly; this step was necessary to stain the cells to determine if
they were living or dead. The resulting solution was pipetted into a hemacytometer
and living cells were counted for the treatment groups and the control.

To evaluate results ANOVA and t-tests were used. There was no significant 
difference in the number of living cells at any level of radiation; therefore, the data
was not significant. The research hypothesis was rejected and the null accepted.
These results were not expected and a Phase II project will be done to further
investigate these results. 
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How Do Nutrient Deposits in Soil Affect a Living
Machine’s Efficiency to Purify Contaminated Water?

Katherine M. James
Conroe ISD Academy of Science & Technology

Karen Shumway

The purpose of this project was to purify polluted water with a nearly self-sufficient
water system also known as a living machine. A living machine mimics nature in
the fact that it is a natural water restoration system instead of an artificial water
treatment plant. Its innovative aquatic treatment system restores wastewater to
near drinkable quality using native nutrient absorbing wetland plants and animals.
This project focused on the use of duckweed plants as well as Piladae Snails and
Carassius Auratus.

This experiment consisted of three living machines, each with a different soil type.
• Living Machine Control Test 1- Earth’s finest topsoil
• Living Machine Test 2- Earth’s finest compost peat and humus
• Living Machine Test 3- Miracle Grow potting mix: Nitrogen .21%, 

Phosphate .07%, Soluble Potash .14% 

For the basic cell setup there are three different realms, or containers that are made
out of materials; they are a Photosynthetic Realm, Fish Realm, and Transformation
Realm. Each living machine varied with the soil that was encased in the
Photosynthetic Realm. The cells are set up in a waterfall effect in order to circulate
the water. These cells are connected to one another with tubing, and the lowest cell
in the setup contained a water pump.

It was determined that the Living Machine Test 2- Earth’s finest compost peat and
humus, produced the cleanest water. When in soil, organic matter such as peat and
humus increases a habitat’s stability to hold nutrients, which are vital to living
machines. Organic matter has large microbial populations and many more fungal
species, therefore adding to the purification of water. Macronutrients and organic
matter aids plant metabolism and helps plants with rapid growth. Because living
machines thrive on animal waste, which produces ammonia and nitrates, humus is
a great addition to the cells. Because of these apparent conclusions, one can see the
self-sufficiency and potential that living machines have to offer.
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The Effects of Rubber Crumbs on Nutrient Reduction:
The Use of Rubber Mulch as a Substrate Alternative in

Synthetic Wetlands and Bio-filtration Systems

Alex LeBron
Marine Academy of Technology and Environmental Science

Tina M. Held and John P. Wnek

Wetlands clean and filter water; they absorb harmful contaminants and excessive
nutrients preventing harmful algae blooms. Many agricultural areas, water treat-
ment plants, and industrial plants are using natural and artificial wetlands as an
effective and inexpensive way to decontaminate and clean wastewater, sludge, 
and runoff. The purpose of this study utilizes rubber crumbs as a substrate to 
grow bacteria and to test its efficiency in breaking down nutrients, nitrates and
phosphates, through decomposition or absorption. A testing system was created
with a 20 gallon aquarium and a Tupperware™ containing a layer of gravel and a
layer of rubber mulch. Together the system contained 76 L of water constantly 
circulating. In Phase-one, the system ran for two weeks to allow bacteria growth. 
In Phase-two, nutrients were added. Phosphate and nitrate were tested daily using
colorimetric methods. By using bacteria and the absorbance properties of rubber, 
I believe rubber crumbs have the potential to be used in biofilters as an inexpensive
synthetic substrate in artificial wetlands to collect and break down excessive 
nutrients.
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Is Homosexuality and Gender Identity Genetically or
Psychologically Based?

Sarah McPike
Illinois Mathematics and Science Academy

Many wonder if sexuality and gender identity are genetically determined or social
choices. A review of the research on topics related to the development of homo-
sexuality shows evidence for both psychological and genetically based determinants.
Several topics that correlate with the development of homosexuality involve studies
on family systems, hormones, prenatal stress, otoacoustic emissions, anthropomet-
rics, and X chromosome linkage. While there is evidence that homosexuality may
run in some families, it does not necessarily indicate an exclusive genetic link. To
the contrary, studies involving fraternal and identical twins have shown that genes,
along with other factors, play a role in developing a sexual orientation. Many 
scientists believe that what causes homosexuality in a male may be very different
from what causes homosexuality in a female. As an example, data support the
hypothesis that homosexual women are more often bisexual, while their male 
counterparts are more often exclusively homosexual. One psychological supposition
suggests that the level of conformity or non-conformity to traditional gender 
identity roles causes both males and females to become erotically attracted to the
gender they feel most different from. In this regard, other research shows that
“maleness” and “femaleness” are largely psychological constructs and not 
genetically determined.
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The Effect of Different Types of Weathering on 
Kevlar™ and Nomex™

J.C. Meador
Rockdale Magnet School for Science and Technology

Dave Bonar

The purpose of this research experiment was to determine if Kevlar™ and 
Nomex™ fibers were permissible to different types of weather. The types of 
weathering that will be observed in this experiment are sunlight, water, freezing,
and temperature. The main research hypothesis was that the Nomex™ fibers would
be better suited to withstand the different types of weathering than the Kevlar™
fibers. The null hypothesis was that the Kevlar™ and Nomex™ fibers would both
remain the same after exposed to different types of weathering. 

The fibers were cut into pieces of similar size, approximately 4x4, due to the 
minimal access to the quantity of materials. The pieces where then placed in their
appropriate weathering stations: a bowl of water, a freezer, under a UV lamp, and a
heat source. One piece of fiber was removed from each testing site at intervals of
24, 48, 72, and 96 hours. The piece was then subjected to a durability test by 
hanging increase weight masses from the fibers until the fiber experience a tear or
rip. The final rip weight held was then recorded. 

Although statistical analysis was unable to be performed on the data, some 
interpretation was still possible after careful review of the data tables. Data showed
that the Nomex™ fibers were more durable and stronger than the Kevlar™ fibers.
Therefore the research hypothesis was accepted.
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The Effect of Simulated Acid Rain on Chlorophyll
Concentrations of Blue Spruce (Picea pungens)

Seedlings

Timothy Bryce Miller
High Technology High School

Michael T. Roche

This study’s goal was to explore the effect of acid rain on the photosynthetic ability
of blue spruce evergreen seedlings. The proposed research hypothesis predicted that
blue spruce seedlings exposed to simulated acid rain for an extended period of time
would contain significantly lower levels of chlorophyll concentration than blue
spruce seedlings exposed to normal rain for the same time. The setup for testing
this hypothesis involved the watering of forty individual seedlings; half were 
administered water of pH 5.6 and half were administered water of pH 4.4. At both
the beginning and end of the experiment, chlorophyll extracts from the plants were
analyzed using a protocol taken from SAPS (Science and Plants for Schools). The
procedure involved grinding of the needle samples in 95% ethanol, centrifuging of
the extracts to remove debris, testing within a spectrophotometer for absorption
readings, and inserting these results into given equations. The collected data
revealed a t-test p-value of 0.108. With an alpha value of 0.05, the null hypothesis
failed to be rejected. Simulated acid rain of pH 4.4 does not significantly affect
chlorophyll concentrations in blue spruce seedlings over a thirty-day period.
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The Effect of Penicillin on the Antibiotic 
Resistance of E. Coli

Patti Murphy
Rockdale Magnet School for Science and Technology

Jill Beach

Antibiotic resistance is becoming a serious problem in today’s world. Antibiotics are
used so often to cure diseases and infections that the microorganisms that cause
them are sometimes able to resist their harmful effects, possibly through evolution-
ary changes. There are many mechanisms through which microorganisms can gain
this resistance: gene mutations, protein efflux pumps, bacterial transformation 
and DNA plasmids. These mechanisms, although different, share one common
characteristic: none of them can be reversed. 

Previous studies have shown that bacteria can indeed gain resistance to antibiotics
through constant use. This study investigated whether or not bacteria gain resist-
ance to multiple antibiotics when they acquire the ability to resist the effects of
one. The bacteria E. coli gained resistance to penicillin through repeated exposure
to the antibiotic. After this resistance was gained, the researcher determined the
effect of three antibiotics: penicillin, amoxicillin, and streptomycin. Using Sensi-
discs, a comparison was made between the zones of inhibition of the newly resistant
bacteria and bacteria sensitive to penicillin which served as a control group. 

Statistical significance was not found in the results. After repeated exposure to
penicillin, E. coli did not gain a significant amount of resistance to Amoxicillin and
Streptomycin. This implies that resistance to penicillin does not also transfer 
resistance to other common antibiotics. 
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Identification of a Gene that Blocks Breast Cancer 
Cell Metastasis

Tejal Naik
The Charter School of Wilmington

Dr. Ulhas P. Naik, University of Delaware

Cancer causes death mainly because it spreads from the primary site to the 
secondary sites, a process called metastasis. Recently a protein called Junctional
Adhesion Molecule-A (JAM-A) was discovered, which keeps cells joined together. 
I hypothesized that reduced expression of JAM-A in cancer cells may aid in 
metastasis. To test this hypothesis, I determined the expression of JAM-A in two
breast cancer cell lines, a low metastatic T47D and a high metastatic MDA-MB-
231 cells using Western blot analysis. I found that the T47D cells expressed five
times more JAM-A than the 231 cells. Using Time-Lapse Microscopy, in which
images of live cells were captured every five minutes for 18 hours, I found an
inverse relationship of JAM-A expression to cell migration. Interestingly, JAM-A
over-expressing 231 cells migrated slower than the parental cells and clumped
together. In addition, over-expression of JAM-A also substantially blocked 231-cell
invasion through a matrigel, whereas down regulation of JAM-A using RNA
enhanced T47D cell invasion. Thus, I have identified for the first time a gene that
is involved in blocking cancer cell metastasis. My results also indicated that reduc-
tion in JAM-A expression is responsible for cancer cell metastasis and it may be
possible to block cancer spreading and invasion by blocking the loss of JAM-A
expression. 
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Correlation between White Matter Lesions and Aging

Ana-Karen Parga
John Jay Science and Engineering Academy

Over the year we have discovered that demyelization increases as a person ages.
Can FLAIR MRI images help indicate the demyelization in the brain of elderly
patients? The purpose of the research was to investigate the total white matter
lesion volume as a function of age. Two investigational studies were examined 
within the experiment. Hypothesis I states that there will be a positive correlation
between age and lesion volume. Hypothesis II states that females will have higher
lesion volume than males. Two additional studies were preformed during 
experimentation; however there has been an insufficient amount of evidence to
support a valid conclusion

In a period of seven months fast-fluid-attenuated inversion recovery (FLAIR)
images were taken from thirty-two individual subjects. All subjects were asked a 
few questions such as, age, medical history etc. 3D FLAIR brain images were then
processed and uploaded into a computer program called “Display”. Using the
Display program, the total volume of the white matter lesions in each subject was
calculated. Scatter plots were completed to determine the R2 value for investigation
one. In investigation two, a comparison of total white matter lesions was also 
conducted between genders; a t-test was performed in order to investigate any 
significant difference between genders. 

The first hypothesis was supported by the data. Results indicated that there was a
linear correlation between lesion volume and aging (R2=0.1996), thus supporting
the first hypothesis and confirming the increase in lesion volume of the elderly 
subjects. Subjects 70 and older had an average of 5500 mm lesion volume.
However, statistical analysis did not show a significant difference between genders
and lesion volume (p<0.1267).
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On the Dynamics of Viral Mutation

Hetul Patel
The Charter School of Wilmington

Presented here is a study of the dynamics of viral mutation using methods of combi-
natorics. The primary goal of this study is to construct a model which determines
the expected number of replications a virus with a particular strain (given by a
nucleic acid, a sequence of a set number of nucleotides) must undergo to mutate to
another strain. For example, the final strain might be particularly virulent, and
therefore it might be useful to know the probability of this viral strain appearing.

Under the assumption that mutation is a purely stochastic process for every 
replication of the nucleic acid strand, a model which properly includes point 
mutation is constructed. The dynamics of viral substitution mutation can be 
calculated exactly using this mathematical model; however, the effects of natural
selection on the virus could not easily be incorporated. Therefore, the project was
expanded by including a computer model to incorporate the effects of natural 
selection by a host immune system. This computational side of the project modeled
the changing populations of the virus and antibodies (manufactured by the immune
system to combat the virus) within a single host.

The exact mathematical model revealed a trend towards entropy (as expected)
while the computational model revealed a dynamic battle between the host’s
immune system and virus, where the outcome usually depended on how quickly the
immune system responded to the virus. Quantitative analysis was not feasible due
to a lack of data for inputs to the model, but qualitative analysis showed that viral
mutation rarely plays a role in determining the outcome of the virus-host battle.
The model can be applied to study the dynamics of virus mutation and its relation
to viral evolution. 
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The Conduciveness of Various Surfaces to Fingerprints

Alicia Perez
John Jay Science and Engineering Academy

Modern forensics has dramatically changed the way in which criminals are 
identified and convicted. Forensic science has become increasingly popular lately
due in large part to the success of several television shows related to crime 
investigation. Fingerprints are of great value in solving many crimes. This study
tackles the question of which surfaces are best for leaving fingerprints. The purpose
of this experiment was to specifically compare the conduciveness of wood, glass,
and stainless steel to fingerprints. The hypothesis was that the glass surface will
allow for the greatest number of points of comparison.

Thirty fingerprints from the same right forefinger were left on three different types
of surfaces: wood, steel, and glass using a consistent amount of force. Each finger-
print was collected by covering the prints with latent powder, sticking adhesive tape
to the print, and then affixing the tape to a white piece of paper for observation. A
two-sample t-test was performed with Microsoft Excel to analyze the difference in
number of comparison points between the fingerprints from various surfaces. 

The results confirmed the hypothesis. The glass surface was the most conducive to
fingerprints with an average of forty-five points of comparison. The stainless steel
surface averaged forty-three points of comparison, while the wood surface only
averaged twenty points of comparison. Statistical analysis showed that the wood
surface was significantly less conducive to fingerprints than other surfaces
(P<3.41x10-8). Although the glass surface preserved the most fingerprints, the
number was not significantly greater than the stainless steel surface (P<0.708).
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Modern Treatment Options for Autistic Children: A
Comparative Analysis

Athikur R. Pramanik
Brooklyn Technical High School

Mrs. Janice Baranowski

Autism is a biological disorder that primarily targets communicational and social
interaction skills in many individuals in modern day society; especially so for 
children. Being the third most common developmental disability, occurrences of
valid autism diagnoses at birth have actually increased by 4000% over the course of
the past twenty years. Behavioral therapy (BT) is one of the most promising treat-
ment approaches for autistic children. Always having been held in high regard
because of its incomparable efficiency, BT is known for potentially being able to
bring forth great changes in cognitive development and overall outwardly behavior.
Virtual Environments (VE’s) are also a popular and efficient means of intervention,
serving the same purpose. A comparative analysis was conducted in which a novel
scale was formulated to factor in both BT and VE training to compare and contrast 
performances on various scales. After the compilation of data, the results showed
that VE therapy does indeed prove to be the most beneficial in treating such cases.
This study indicates that a joint treatment of the two means of intervention, being
applied concurrently, would be the most ideal approach.
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The Effect of Medical X-Ray Radiation on the
Development and Crop Yield of Tomato Plants

Alexandra Proctor
Academy for Science and Health Professions

Dr. Zhiwen Han and Dr. Mary Jo Parker

The purpose of the project was to determine if the exposure of tomato seeds to low
levels of X-Ray radiation, could effect the growth and crop yield of tomato plants as
the exposure time was increased. The hypothesis was that as the radiation time
increased, the growth and crop yield would also increase. Exactly 120 tomato seeds
were sorted into groups; Control, Group 1, Group 2, and Group 3. Each group 
contained 30 seeds. They were later radiated in the following manner: Group 3
received 70 kilovolts of radiation for 3 seconds, Group 2 received 70 kilovolts of
radiation for 2 seconds, Group 1 received 70 kilovolts of radiation for1 second, and
the Control Group wasn’t exposed to radiation. 

The seeds were then planted in containers. Every five days data was obtained by
averaging the height, width, and number of leaves of each group. The following are
the results in order form the most successful to the least successful for growth rate
and appearance; Group 3, Group 1, Group 2, and Control. In Group 3 germination
occurred very rapidly, the plants had the fastest growing rate, and were first to
sprout their second set of leaves. The results for the projected crop yield from the
most successful to the least successful group are as follows; Group 3, Group 2,
Group 1, and Control. Therefore, as the exposure time increased so did the 
projected crop yield and growth rate.
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Insulin: Worming its Way Into C. elegans Part I

Tara Ramaswamy
Conroe ISD Academy of Science & Technology 

Thomas M. Merritt, M.S.

Diabetes is a disease caused by the destruction of the beta cells in the pancreas of
mammals. The insulin protein plays a crucial role in allowing the cell to absorb and
use glucose. The purpose of this multiyear study is to find a method to boost 
natural production of insulin through genetic engineering. Many basic biological
processes are known to occur similarly in nematodes and humans because 35% of
the genes in the nematode Caenorhabditis elegans have human homologs. The 
hormone signaling pathway of the two C. elegans genes, daf-2 and daf-16, closely
resemble those of the insulin and IGF-1 hormone pathways in humans and can be
used to study the effects of introducing human insulin into the nematodes. Insulin
absorption in C. elegans will be achieved by ingestion of genetically engineered
Escherichia coli that produce human insulin. The first stage of this experiment was
to see if insulin expression could be induced in E. coli by subcloning the human
insulin gene into the K12 E. coli plasmid pUC19. 

The approach for transferring the human insulin gene was to PCR-amplify it from a
commercially-available plasmid and splice the PCR product into pUC19, since the
pCMV plasmid had a mammalian promoter, which will not express protein in
prokaryotes. Primers were designed with restriction sites for the enzymes HindIII
and XbaI. After the restriction digest of the PCR product and pUC19, DNA
agarose gel electrophoresis was performed to verify that the vector and insert were
properly digested. Then, the fragments were purified from the gel and the insulin
gene was glued into place using DNA ligase. The ligated plasmid was then trans-
formed into K12 E. coli cells. Because the cloning process interrupted the LacZ
gene, cells grown on media containing IPTG turned white instead of blue. White
colonies were picked, grown in liquid media to an OD600 = 1.0, and then run
through PCR and restriction digest protocols to verify that the E. coli did contain
the desired plasmid. 

Future studies may now be performed including: finding the maximum amount of
insulin that can be ingested by C. elegans without the inhibition of daf-16, examin-
ing potentially increased levels of insulin in future generations of C. elegans, 
investigating the importance of daf-16 using a method called RNAi, and studying
the effects of immunosuppresants on insulin production. These experiments could
possibly serve as a method of treatment for diabetes. 



Carbon vs. Silica Gel Like Black vs. White: 
A Study of Adsorption

Stephanie Reinhold 
Conroe ISD Academy of Science & Technology 

Larry Walker

Silica gel, a desiccant, is an adsorbent substance and can retain water vapor, due to
its large amount of fine pores. Activated carbon, a carbon-based material mostly
derived from charcoal, has a large surface area, with many micropores that can
adsorb liquid and vapor. 

The purpose of this project was to determine whether silica gel or activated carbon
could adsorb the most vapor at room temperature and then to determine whether
the adsorbents adsorbed more vapor at higher temperatures. The hypothesis for the
problem was that the silica gel would adsorb the most, and both adsorbents would
adsorb more when heated. 

A device was made with three compartments in it. The second compartment was
filled with either vinegar or acetone, the third compartment was filled with the
adsorbent, and a fan was placed into the first compartment and was turned on.
After the adsorption process, the adsorbent’s weight changed was noted. Heat tape
was then wrapped around the third compartment and the same process as above
was repeated. The silica gels and the activated carbons adsorption were compared. 

The hypothesis was partially correct. The silica gel did adsorb more gas than the
activated carbon did, but only for the trials using vinegar. With the trials involving
acetone, the activated carbon gained more weight. By adding heat to the 
adsorbents, their weights were actually reduced, because they were dried out. It 
was found that the silica gel adsorbed aqueous solutions better, and the activated
carbon adsorbed organic solutions better.
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Is the pH of Rainwater Higher in Areas Surrounding
Chemical Plants?

Meagan Rollins
Academy for Science and Health Professions 

Dr. Zhiwen Han, Scientific Research & Design, ASHP

Acid rain is the transformation of sulphur dioxide and nitrogen oxides into dry or
moist secondary pollutants such as sulphuric acid. Then it is carried by wind miles
away from where it is originated from, and then it is released as acid rain. Is the pH
of rainwater higher in areas near or further away from chemical plants?

One must take three samples from the chemical plant then three more from each of
the ten miles north, twenty miles north, and then forty miles north. Place three
beakers outside while it is raining at one of the locations. Let it fill up with rain-
water until about twenty or thirty mL high. Put the lid on the jar. The samples must
be immediately placed in the refrigerator to avoid any changes. 

First test the pH of the water by using pH paper. Cut of an inch of paper and place
it into each of the water samples. The color of the paper will change according to
the pH value of the rainwater. Repeat for each sample.

With new small cups and eye droppers fill each cup with a different sample again
about two mL. Test the micro pH of the water by using micro pH paper. Based on
the results of the pH of the water, choose the pH paper that corresponds with the
range of the pH from the first experiment. Cut about one inch from the paper. Hold
it over the small cup with the sample in it. Using the eye dropper, drop about one
mL of the sample onto the pH paper. The color of the pH paper will correspond to
the micro pH value of the rain. Repeat for each sample.

The results were that the rain is more acid further away from the chemical plants.
This means that rural areas receive more acid rain than that of areas near chemical
plants. It is important to know because no matter how far one tries to go to get out
of pollution, it will always be there affecting our world. 
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The Effect of Classroom Intervention on Vocabulary
Development in Late Talkers

Anna Schneider 
Mecosta-Osceola ISD Math/Science/Technology Center 

Colin Macpherson, speech-language pathologist

This study investigates the effects of a classroom intervention program on vocabu-
lary development in children with language delays. If the language impairments of
late talkers are not recognized and addressed early, they could develop into life-long
learning difficulties. For this study, 20 children were seen for a language evaluation.
Each child was administered the Vineland Adaptive Behavior Scales:
Communication Domain, the MacArthur Short Form: Vocabulary Checklist: Level
II (Form A) with the child’s primary caretaker serving as the adult informant, and
each participated in a language sample. Each child scored below the 5th percentile
for their age on the MacArthur Short Form (MSF). Ten subjects participated in this
study. Subjects were enrolled in a play-based classroom intervention program, 
consisting of two-hour sessions overseen by four adults, who used various language
facilitation strategies. The MSF was used as a pre and post-test to distinguish
vocabulary score differences from before and after subjects participated in the 
program. The data was analyzed using the Wilcoxon Signed Ranks Test, a 
nonparametric statistic. The results of the analysis showed a significant difference
between the MSF pre- and post-test scores, indicating a definite score improve-
ment. However, numerous threats to internal validity prevent any exacting 
conclusions to be made. It cannot be specifically said from this study that the
intervention program used caused the vocabulary score improvement. This 

study has relevance to ‘No Child Left Behind’ philosophy, as young children with
language impairments are at-risk for being left behind due to lower literacy and 
academic abilities. 
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Scanning the Minos Far Detector Results for Rock Muons

Sarah Schwarzentraub
Illinois Mathematics and Science Academy

Maury Goodman, Argonne National Laboratory

The MINOS neutrino experiment is composed of a near detector located at
Fermilab and a far detector located in Soudan, Minnesota. Protons hit a target 
near Fermilab to create a neutrino beam which passes through the near detector.
Then it travels through more than 700km of solid ground to reach the far detector.
The far detector is octagonal in shape and is composed of 1 inch thick plates of
steel and layers of plastic scintillator strips. We can detect muons originating from
neutrino reactions in and near the detector. In this mentorship we were interested
in those muons originating from neutrino reactions which occurred just upstream 
of the detector, known as rock muons. I scanned the data from the far detector 
and recorded information from the events which appeared to be rock muons. 
This data included charge, shower energy, track energy, and vertex coordinates in
the x,y,z plane.
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Observation of Plant Growth in Simulated Martian 
Soil and Atmosphere

Christopher Shepard
Jackson River Governor's School

This experiment addressed the question, “Can plants grow under Martian 
conditions?” as a possible means of “terra-forming” Mars. The experiment consisted
of two different simulated Martian soils with a carbon dioxide atmosphere. 

Bean seeds were planted and allowed to grow for approximately one month.

The atmosphere was controlled by growing the plants in zip-lock bags. As a control,
beans were also grown in simulated Martian soil with an Earth atmosphere. Further
controls used potting soil and carbon dioxide or Earth atmosphere.

The results show that it is possible to grow plants in a simulated Martian soil and
atmosphere. Germination rates ranged from 0 to 87%. Plants grown in the carbon
dioxide atmosphere tended to grow upside down, with roots pointing up and 
stems pointing down. As they grew larger, they grew in corkscrew shapes. This 
phenomenon bears further study.
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Terpene Compounds as the Deterring Agent to
Leptinotarsa decemlineata Feeding in Resistant 

Solanum tuberosum Cultivars

Kristina Stilson
Mecosta-Osceola ISD Math/Science/Technology Center
Dr. Pasquale Di Raddo and Professor John Vanderploeg

The purpose of this bioassay was to identify a terpene antifeedant in potato 
cultivars with greater resistance to Leptinotarsa decemlineata. Based on the observa-
tions of home gardeners in Mecosta County, Michigan, Yukon Gold and Russet
Burbank potatoes were speculated to receive less damage from L. decemlineata when
compared to Superior and Kennebec plants. Experiments were conducted May
through August 2005, according to the L. decemlineata lifecycle. Leptinotarsa 
decemlineata adults were reared and raised using flowering tobacco, tomato, and
potato plants. Potatoes were grown in a controlled greenhouse environment.
Superior and Kennebec potato plants were sprayed with two separate solutions
composed of Russet Burbank foliage and Yukon Gold foliage, in a series of two 
trials for each. Experimental Superior and Kennebec plants (sprayed) were placed
into an aquarium with corresponding controls (unsprayed). Beetles were allowed 
to feed on plants for a three-day period. 

The damaged leaves were collected, at the end of each trial. Amounts of foliage
eaten by the beetle were calculated. Data was analyzed with the use of an alpha
value two-tail T-test. Each experimental group received more damage then the 
corresponding control plant. The alternate hypothesis was accepted based on terms
of the 0.048398563 p-value. Test samples were injected into a Varian 3300 GC
Instrument, for further analysis of results, and indicated that terpene compounds
were present. There was not enough resolution to identify specific terpenes, 
however it was concluded that the concentration of the solution inhibited the
effects of the terpene compounds on the beetle. 
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The Examination of the Effect of Radiation Exposure 
on Polymers

Mike Tessler
New Horizons Governor's School

Various polymers were exposed to the harsh environment of space to determine
their durability. The atomic force microscope was used to examine these samples in
order to determine the modes of degradation. For each sample imaged, a control
sample that has only been on Earth was also imaged. A comparison of the two
materials was made to determine the effects the space environment had on each
material. Each sample was imaged on its exposed and unexposed side.

The exposed sides of the MISSE samples have experienced a greater change in
comparison to their enclosed sides. Changes in the exposed samples compared to
the controls were measured topographically and mechanically. The samples that
stayed on Earth were predominantly smooth, while the samples that were exposed
in space showed an increase in roughness and a decrease in mechanical properties.
The features on the images were quantified using a form of image analysis. The
control samples experienced a minimal degree of degradation, while the exposed
MISSE samples underwent significant changes in their surfaces.
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Engineering a Multi-Chambered Aquatic Aerating System

Abraham Waldman
High Technology High School

Michael T. Roche

This experiment involved the comparison of two different aquatic aerating systems
and analyzed which added more dissolved oxygen to the water. One was the
Carolina Lobster Kit and the other was a system engineered by a student.
Additionally, a bucket of water with no aeration served as the control group. For
each trial, the systems ran (aerated the water) for 23hrs and 50min. Dissolved 
oxygen levels of the Carolina system, the engineered system, and the control group
were then taken using the CHEMetrics Oxygen 2 Vacu-vial system. A total of 12
trials were conducted for each system. After the data was collected, an Analysis of
Variance (ANOVA) single factor test was used to test the claim that there was a
significant difference among the dissolved oxygen levels of the three systems. The
ANOVA test supported the claim that there was a significant difference in the 
dissolved oxygen levels of the three systems. Three T-tests (alpha = 0.05) were
then utilized to see exactly where the significant difference took place. The T-tests
showed that the engineered system added significantly more dissolved oxygen to
the water than both the Carolina (p-value= 0.0029) and control group (p-value=
0.0004); and the Carolina system added significantly more dissolved oxygen to the
water than the control group (p-value= 0.02)
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About Rensselaer

RENSSELAER POLYTECHNIC INSTITUTE 

Rensselaer Polytechnic Institute is the nation’s oldest technological research 
university. A nonsectarian, coeducational institution, the university offers degrees
from five schools: Engineering, Science, Architecture, Humanities and Social
Sciences, and the Lally School of Management and Technology, as well as an 
interdisciplinary degree in Information Technology.

STUDENTS 

The Institute’s long-standing reputation for research and educational distinction
drew students from 48 states and 66 foreign countries in the fall of 2006. More
than 140 degree programs in nearly 60 fields lead to bachelor’s, master’s, and 
doctoral degrees. For the 2005–2006 academic year, Rensselaer enrolled 4,921
undergraduates and 1,234 graduate students. 

FACULTY AND EDUCATIONAL INNOVATIONS 

Rensselaer’s 450 plus faculty members include National Science Foundation
Presidential Faculty Fellows, members of the National Academy of Engineering, the
National Academy of Sciences, and other eminent professional organizations. 97%
of Rensselaer’s full-time faculty hold a Ph.D. and the student/faculty ratio is 14:1. 

RESEARCH 

During the 2005–2006 school year, nearly 300 students participated in the
Undergraduate Research Program in which students in all four class years took part
in formal research. Rensselaer’s research ties are national and international with
experiments conducted at the Saclay Laboratory in France, the Bates Accelerator,
the National Radio Astronomical Observatories, Sandia, the U.S. Geological
Survey, and the National Laboratories in Brookhaven, Los Alamos, and Oak Ridge.

THE CAMPUS 

Rensselaer’s historic main campus sits on a bluff overlooking the city of Troy, N.Y.
and the Hudson River. Quiet and parklike, yet full of all the conveniences of a 
self-contained city, Rensselaer’s 275-acre campus is a blend of modern style and
classic charm. 
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Contact  Us

• Call Rensselaer Admissions at (518) 276-6216 if
you have any questions or want to plan a visit. 

• Fax (518) 276-4072 

• E-mail admissions@rpi.edu

Rensselaer Admissions 
Undergraduate Programs 
Rensselaer Polytechnic Institute 
110 8th Street
Troy, New York 12180-3590 
www.rpi.edu
http://admissions.rpi.edu 


