


The Wheeler STEM Symposium 2014 is dedicated to our beloved Cathie Rees Banks 
(1942-2013). Cathie was a STEM educator at Wheeler for over 30 years and the vi-
sionary of our Magnet Program. The graphic used for the symposium is taken from the 
Mural in the Wheeler Science Building that was dedicated to Cathie in 2007. One of 
her favorite quotes from Albert Einstein accurately reflects the heart of the evening:

“Imagination is everything. It is the preview of life’s coming attractions.” - Albert Einstein
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The second annual Wheeler STEM Symposium was held on March 11, 2014. It nearly doubled in 

scope and size from the inaugural symposium held just a year earlier.  There were  about 30 staff 

members participating from varied disciplines in math, science, engineering and technology as 

one would expect. However, subject areas of government, history, language arts, and agriculture also were 

represented, as the event demonstrated the epitome of cross-curricula collaborative project based learn-

ing. Besides the diversity of subject content, the inclusion of elementary and middle school students, and a 

MOID special education class, displayed the diversity and collaborative efforts across age levels and abilities.  

There were over 250 students that participated by displaying and demonstrating what they had learned and 

researched through the project based experience in and out of the classroom setting.  Over 1000 visitors and 

guests experienced the synergy that radiated from our students in the classrooms, corridors, and hallways 

as they communicated to the guests about their project.  

 On behalf of the students and staff of Wheeler High School, East Cobb Middle School, Sedalia Park 

Elementary, East Valley Elementary, Mount Bethel Elementary, and the Center for Advanced Studies Foun-

dation, who sponsored this event, we thank our guests, parents, and community members who came out to 

celebrate STEM with our students.
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Director
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Dr. Cheryl Crooks Dr. Tiffany Stark Dr. David Chiprany

Principal

The Wheeler STeM SyMpoSiuM 2014
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With over 300 Student presenters, it is impossible to list 
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www.wheelermagnet.com/stem_presenters.html
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Wheeler STEM Symposium Project Checklist

All High School Projects displayed in the Wheeler STEM Symposium possess the following 4 Criteria:

1. Standard

• Demonstrates 2 or more Standards in Cross Curriculum Disciplines (Example: math/science)

2. Literacy Standard

• Demonstrates evidence of scientific/technical writing

• Abstract

• Additional application of Literacy Standards welcome

3. Rigor/Relevance

• Evidence of Quadrant D Adaptation

• Bloom’s Taxonomy - (Synthesis, Evaluation)

• Daggett’s Application Model (Apply to real world predictable/unpredictable situations)

4. STEM Goal

• Demonstrates 2 or more goals effectively

• Encourages problem solving through innovation & technological proficiency

• Technology access inside & outside classroom

• Utilizes technical tools of the STEM industry

• Partner with business sector

• Promotes career awareness in STEM related fields

• Community awareness/involvement
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Agriculture

Building a Terrarium
Marissa Fallico, Haille Barron, Yagor Pito, Segei Kilic & Aslan Kilic
-Mrs. Nancy Williams, Mrs. Ellen Levine, & Mrs. Mary Rich
Agriculture, FFA

Terrariums are self-sustaining enclosures that contain plants and sometimes animals from specific biomes. 
Specific plants and animals must be chosen according to the climate desired. Our chosen biome was tem-
perate. Materials included an aquarium, dirt, water, and plants that thrived in moist conditions. The plants 
were watered a few times and the plants were observed while growing. Once covered with a lid, the plants 
underwent the water cycle and became “self-watering.” As water evaporated and condensed at the top of 
the lid, it then fell back down to water the plants, also known as precipitation. As a result, the plants grew 
larger and their roots spread throughout the soil. The terrarium was big and beautiful enough to place in front 
of the school for display. The water cycle affects plants and different biomes require specific temperatures, 
amounts of sunlight, precipitation, etc. The special benefit of this project was crossing curriculum’s with the 
Agricultural and Special Education students.
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Wounded Warrior Project
Lindsey Squirewell
-Mr. Jack Reece
Architecture

The Wounded Warrior Project is an organization that specializes in aiding injured veterans. In Architecture 
1, the assignment was to design a home as an architect would for the project. The design was to meet all 
of the requirements for a wheelchair accessible home. A group of three created the initial floor, roof, foun-
dation and elevation plans. Each of the plans was created in AutoCAD. In the next course of the class, some 
revisions to the design were made before creating the home in Revit. While working on the house revisions, 
the electrical, plumbing, and heating ventilation and cooling plans were done. Designing in Revit allowed the 
house designed in 3-D to be viewed, so if any changes were needed it could easily be done by seeing how 
it would affect the structure of the house.  Lighting and plumbing fixtures were also selected, as well as the 
appliances. By the end of the semester, the goal was to have a house fully designed and modeled.

Architecture
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Biodiesel from Rapeseed Oil
Alec Agee
-Mrs. Susan Phillips
Biochemistry

CSI at Wheeler High
Adam Gardner
-Mrs. Susan Phillips
Biochemistry

The project explores two application of the Rape 

plant, both related to the oil extracted from its seeds 
commonly known as canola oil. Oil was recovered 
from the seeds by grinding them and then immers-
ing them into a solvent which would dissolve the oil, 
in this instance, hexane. The solution was decanted, 
yielding close to pure oil. This oil was first used to 
fry doughnuts, as a demonstration of its extremely 
prevalent use in many foods in the United States. 
The oil was also used to produce biodiesel, which is 
comprised of alkenes and alkanes produced by meth-
anolysis of the triglycerides with sodium methoxide. 
The process also yields glycerol, sodium hydroxide, 
and water, all of which are not addressed as useful 
compounds. The biodiesel section of the project also 
includes a research paper giving greater background 
on the plant and the process, and a video for the 
purpose of advertising the biodiesel as a theoretical 
product.

CSI is a culminating, investigative exercise done at 
the end of the semester in the Biochemistry class. 
The activity begins when a Wheeler teacher or ad-
ministrator is realistically “murdered” and discovered 
by the class.  The Biochemistry students are divided 
into teams and must solve the crime using proper 
protocol and methods.  A list of suspects are given  
and evidence must be collected for analysis, both at 
the scene and directly from each suspect. Some of 
the lab work and biotechnology utilized included fin-
gerprint analysis, hair and fiber analysis, blood typ-
ing and impact projectiles, and DNA electrophoresis.  
Each group then used deductive reasoning to solve 
the crime and presented evidence and the conviction 
of the “murderer” to a “jury” that included both peers 
and Wheeler staff members. This project is definitely 
the highlight of the semester!

Biochemistry
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CSI Utilizing Forensic Techniques
Ally Hopkins
-Mrs. Susan Phillips
Biochemistry

This project was conducted as a way to test and ap-
ply the forensic science skills to solve  the murder 
mystery from a group of suspects. Blood was collect-
ed from the crime scene and tested it by using the 
antigens in the blood to find whether it was type A, 
B, or O, and identified as positive or negative. Hair 
and fiber tests were collected and analyzed under a 
microscope and compared to that collected from the 
suspects. Foot, lip, fingerprints and handwriting sam-
ples were compared with those provided by suspects. 
Using gel electrophoresis “DNA” left at the scene with 
DNA from the suspects were analyzed. By cross-ex-
amining these results, a probable sequence of events 
and the killer was determined.

Biochemistry

Lemon Verbena
Katherine Leydon
-Mrs. Susan Phillips
Biochemistry

Products Synthesized from 
Lemongrass
Allison Kent
-Mrs. Susan Phillips
Biochemistry
Lemongrass is an herb that is a mixture of several 
active ingredients, the two main active ingredients 
being geranial and neral. Both of these ingredients 
are aldehydes, and because aldehydes are insoluble 
in water, it is possible to perform distillation on the 
lemongrass to extract its essential oil from the water 
through separation processes. In this particular re-
port, the process of steam distillation was used to ex-
tract an essential oil from lemongrass that was used 
to form products. In order to perform this steam dis-
tillation, the plant was placed in water in an airtight 

This project focused on applying knowledge of or-
ganic chemistry learned in Magnet Biochemistry to 

create a lip balm, a sugar scrub, and a disinfectant, 
as well as marketing strategies for the products. 
Household items, such as sugar, were used to create 
the product, as well as lemon verbena essential oil 
and leaves. The project was useful in learning new 
information pertaining to the chemistry of compo-
nents of the lemon verbena plant and learning how 
to create homemade products that are often found 
at high prices on the market for little cost. In the 
future, it would be beneficial to create other house-
hold products for future household use to be able to 
synthesize other products from different plants and 
see how it affects the final product’s quality.
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Synthesizing Products from 
Peppermint
Novonil Banik
-Mrs. Susan Phillips
Biochemistry

Using Potato Starch to 
Synthesize Bioplastics
Carmen Dyck
-Mrs. Susan Phillips
Biochemistry

Peppermint, a nourishing, beneficial herb, is used in 
a multitude of ways and  in a number of industries 
including cosmetics and  pharmaceuticals. With the 
extraction of peppermint essential oil, peppermint’s 
main active ingredient, menthol, is show cased ex-
clusively in this experiment as products were syn-
thesized from the oil. Menthol is specifically used 
because of its ability to trigger the cold-sensitive 
TRPM8 receptors. These receptors are responsible 
for the cooling sensation felt when inhaled, eaten, 
or applied to the skin. The experiment focused on 
synthesizing products such as lotion and body butter 
with the use of peppermint and  its active ingredient, 
menthol. During the experiment, the emulsification 
process was used to create an oil-in-water emulsion 
for the peppermint lotion and a colloid (mixture of 
butters with oils) for the body butter. In the end, the 

Plastics are created by the synthesis of polymers 
from monomers extracted from oils. Polymers are 
chains of repeating units, and monomers are the 
single units. Starch is a natural sugar polymer found 
in potatoes. Many of its properties are similar to that 
of oil-derived polymers that can be used in place of 
these polymers to synthesize renewable, biodegrad-
able plastics. The starch is extracted from the potato 
using a filter, and certain ingredients are added to 
the starch to aid in plastic formation, as well as pro-
vide the plastic with an ideal structure. After heat-
ing, the plastic can be shaped and formed into var-
ious items. The plastic is thick, purple, sturdy, and 
slightly bendable. Research in certain industries was 
necessary to determine the benefits and uses of the 
potato plastics. Certain factors including the plastic’s 
thickness, how it dried, and the length for which it 
was cooked can affect the plastic’s properties.

Biochemistry

container (a homemade distillation chamber) with 
heat acting as a catalyst for the reaction. The end 
result was the extraction of lemongrass essential 
oil that was used to create four products: scented 
paper, scented bubbles, scented flower spray, and 
wedding cake.

experiment was a success due to the lotion and 
body butter emphasizing the cooling and count-
er-irritant qualities of peppermint and menthol.
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Vanilla Products
Vasu Zalavadia
-Mrs. Susan Phillips
Biochemistry

The usage of vanilla beans has been around since the 
time of Aztecs, but The Totonac people, who inhabit 
the East Coast of Mexico in the present-day state of 
Veracruz, were the first to cultivate vanilla bean. The 
flavor vanilla is obtained from these beans, and then 
is used in many different products.  Soap is one of 
these products.  The process in which soap is formed 
is called Saponification, which involves a reaction be-
tween a base, usually sodium hydroxide, and an es-
ter group of a compound.  During this process, add-
ing vanilla oil makes it softer and smoother, which is 
good for skin. Research was required to make soap, 
because without specific requirements it would be 
impossible. The process took 28 days, but the soap 
was finally completed and ready to use. Vanilla is also 
used in cooking cakes and decorations.

Biochemistry
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A Deeper Look into DNA 
Meghana Sridhar 
-Mrs. Susan Phillips
Biology

This project was an interpretive model of DNA de-
picting the chemical compositions of the nitrogenous 
bases which includes explanations of the effects of 
DNA mutation. DNA is the blueprint of life determin-
ing one’s external and internal characteristics. Ven-
tilation material and wood dowels were utilized in 
the creation of the model. Proportional shapes were 
identically measured and cut through material each 
specific to its own composition. Each base has been 
colored to represent a different base. Two bonds 
present in a DNA helix are equally represented by 
different woods. Through this STEM experience; one 
was able to advance in genetic technology studying 
broader fields of chemical composition of bases and 
the sugar backbone while also becoming aware of 
DNA mutations and their effects upon the well-being 
of one at birth.

Adventures in the Plant Cell
Praveen Doluweera & Brandt Plomaritis
-Mrs. Susan Phillips
Biology

The plant cell is not what it first seems. It is a com-
plex interconnected web with many organelles that 
need to work cohesively in order for the plant cell to 
survive. These include the nucleus, the lysosome, 
vacuoles and so much more. It can be very difficult 
to understand how these microscopic marvels co-
ordinate together to create the thriving system of 
a cell. This project contains a short animation with 
narration that will provide the groundwork for future 
investigation into the field. This short animation was 
created by using a system known as stop motion 
animation which was done using LEGO characters 
and compiled using a video editing software. The 
various aspects of the cell were modeled using the 
LEGO pieces. A voice over was then done explaining 
in further detail the different organelles. Upon the 
conclusion of this project, an animation was created 
that in a clear and concise fashion explained how the 
various parts of the plant cell are interconnected and 
the specific functions of those organelles. Through-
out the course of this project, science and technol-
ogy were combined by explaining the functions of 
the plant cell using modern day technology such as 
stop motion and screen recording software. In the 
course of this project the basic knowledge of biology 
was increased along with and increased knowledge 
of different editing programs. Using the same prin-
ciple this idea could be expanded to other subjects 
as well.

Biology



8

Apple iPhone: How is a cell like 
a cell phone?
Gillian McPherson
-Mrs. Susan Phillips
Biology

The goal of this project was to compare a cell to a 
more tangible object, something people could think 
about on a non-molecular level. With this thought in 
mind, it was decided to compare an Apple iPhone to 
a cell. With the use of a PowerPoint,  a project was 
produced that details a cell and all of its compo-
nents. Most importantly,  the two fields of technolo-
gy and biology were connected and compared.

Archaea 
Sidhant Bhatia & Kia Safai
-Mrs. Susan Phillips
Biology

This project is important because it explains the or-
ganelles of a cell and their functions and compares 
it to real life products. Through this project it was 
learned that it is easier to learn if real life examples 
are used. Future studies of the cell would help to find 
new, safe and life-saving medicines for patients. It 
would help to better understand complex diseases 
that exist in the world. Using cell cultures, scientists 
can create an artificial environment for experiments.

Biology

Biology Planet
Matthew Mohandiss, James Ellis, & Sid-
dharth Poyapakkam
-Mrs. Susan Phillips
Biology
 
Understanding the cell is crucial in biology. A eukary-
otic cell is made up of many organelles that work 
together to carry out cell functions.  An animated 
video was created of the cell using over 500 pictures 
explaining the organelles in a plant cell.  Lego brick 
was used to build representations of the organelles, 
then to compile a stop-motion video. It was edit-
ed later and added sound. Through doing this proj-
ect, it was learned that the complexity of a cell and 
more about the functions of each organelle. More 
was learned about the filmmaking process and ani-
mation. The final project is a video that thoroughly 
explains a plant cell’s structure in an interesting and 
easy to understand way while still keeping the video 
interesting and engaging.
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Cell Model of Hogwarts
Shreya Krishnan & Grace Snuggs
-Mrs. Susan Phillips
Biology
The cell model was created in order to have a visual 
representation of how the organelles in a cell are 
analogous to the parts of another place, which, in 
this case, was the Hogwarts castle from Harry Potter 
compared to an animal cell. Styrofoam boards, hot 
glue, Legos, pipe cleaners, and many other materi-
als were used to make the different rooms, wizards 
and witches, and other objects that corresponded 
with the organelles of an animal cell. Through the 
creation of this project, an even more thorough un-
derstanding of the function of each organelle was 
developed. With the clear vision of the functionality 
of each organelle, it was easier to understand the re-
lationship between the functions of all the organelles 
and how that related to the analogy.

Biology

Cell Project
Trisha Pahawa
-Mrs. Susan Phillips
Biology
The cell is one of the most basic and important func-
tions of life. The cell not only roles as a basic build-
ing block for all living organisms, but it also drives 
scientists to ground-breaking research that helps 
prove theories and form medicines, etc. Life cannot 
exist without cells, and the more we learn, the more 
we know how to take care of them. For this task, a 
creative and interactive way of understanding the 
fundamentals about the cell organelles was created.  
The visual creates a simple visual understanding that 
not only explains the organelle functions but also 
how they are all connected to one another. For this 
cell project,  a cute and fun book was  written and 
illustrated that analogized the organelles into char-
acters and events of the story. The second part of 
my cell project is a poster that visualizes the cell in a 
3-D form. It explains the cell in depth, and displays 
how the organelles must work together for the cell 
to properly function. Learning about the cell empha-
sizes its significance and use in the modern world. 
In the future, it would be interesting to research 
specific cases in which scientists have used certain 
organelles in cancer research.  Further research on 
how specific organelles behave biochemically and 
the applications in medicine would be interesting.
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CellBook Online Database
Shrey Nagnur & Matthew Sklar
-Mrs. Susan Phillips
Biology

The cell is the basic building block of life and the 
first level of biological organization containing all of 
life’s elements. From the most peculiar protist to a 
towering animal, cells are found in all living organ-
isms. As an online project, CellBook embedded a PHP 
(hypertext preprocessor) database into the typical 
HTML (hypertext markup language) based website. 
The objective of the project was to create metaphors 
for each of the organelles, relating them to real peo-
ple. CellBook was modeled after the popular social 
networking site, Facebook. CellBook contains a pro-
file for each of the metaphors, ranging from Presi-
dent Obama (nucleus) to Joe Biden (nucleolus). Each 
metaphor’s profile contains a “Timeline” (similar to 
Facebook’s) and an “About Me” section (describes 
the organelle and metaphor). Research was needed 
to obtain a domain for the server in order to create 
an easily accessible web page. A recommended study 
would be to analyze the functions of specific organ-
elles in specialized cell types in order to show more 
specific content.

Biology

Cellular Times
Samuel West
-Mrs. Susan Phillips
Biology

As a better understanding of the structures and 
functions of the organelles of the eukaryotic cell, the 
complexity of life becomes more and more evident. 
Through this project, knowledge of these import-
ant biological concepts is expressed in a creative 
fashion. The different organelles are illustrated via 

different sections in the layout of a typical newspa-
per. For each organelle, the structure and function 
are given and a visual representation is shown. Also, 
humor and originality are integrated into the news-
paper. This STEM experience reinforced understand-
ing of cellular organization with an entertaining spin. 
The organelles came to life as characters in news-
paper sections, including Sports, Home and Garden, 
and Entertainment, as the project was created. This 
project sparks an interest in the workings of the cell 
and promotes further research into cellular biology. 
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Cellular Processes: A Video
Nathanael Tappin, Sarfaraz Syed, 
Ajinkya Sawant & Connor Ray
-Mrs. Susan Phillips
Biology

The cell is a basic functional unit of all living organ-
isms. Often called the “building blocks of life” the 
cell is the smallest living unit that can replicate. The 
cell is very complex, and sometimes its organelle 
functions can be a complicated concept to grasp for 
some, which is why a video was created to relate a 
house and everyday household objects to cell organ-
elles. To begin the project, research was conducted 
on the organelles of the cell and their function so 
that the video would be accurate. Group members 
then reviewed each other’s research to avoid mis-
takes. Organelles were then listed next to the house-
hold item, and by using imagination, resembled the 
cellular organelle. A script was then created in order 
to avoid disorganization in the video, and to make 
the video interesting, a storyline and humor were 
added. It was realized that basic household items 
can be utilized in a way that does bear a striking re-
semblance to cell organelles, as well as the discovery 
of functions that were previously unknown to group 
members. Further research could be conducted in 
order to find a way to simplify cells on a molecular 
level by relating the various reactions that occur to 
different household objects, which could again pro-
vide a decent explanation to struggling students.

Biology

City Project
Jonathan Paul & Christian Cheng
-Mrs. Susan Phillips
Biology

The Cell Model serves the purpose of creating a 
connection of biological concepts - in terms of cells 
- to better understand inner details. The cell model 
uses basic knowledge (i.e. the processes of a city) 
to connect concepts of biology.  To do so, each plant 
organelle was planned out as a metaphor on paper, 
and was then ‘transferred’ into real life. Through 
such materials as clay, wood, and cardboard, it was 
possible to depict a building block of life in a much 
larger scale and ease of comprehension. As a re-
sult, any viewer is able to see relationships between 
components of a city and components of a cell, such 
as a factory relating to mitochondria. In the future, 
an issue of time must be considered, especially due 
to the large implications of the project.
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CL Entertainment
Trina Ton Nu
-Mrs. Susan Phillips
Biology

Like a cell, a music company must work just as ef-
ficiently and closely together if the company wants 
to succeed. Successful companies are renowned for 
their achievements.   Each would not be able to be 
as prominent or profitable if it did not work closely 
together as a unified company towards achieving 
the same goals.  Likewise, the animal cell would 
not be able to function properly if it were not for all 
of the organelles working together while carrying 
out their specific functions.  Our team produced a 
model to represent a fictional, K-pop, company. Our 
company is called “CL (cell) Entertainment.”  Wood, 
clay, and styrofoam were used to create our mod-
el. We made comparisons between the cell func-
tions and what these roles would be within a music 
company. For example, we related the nucleus to a 
company CEO.  The nucleus is in charge of getting 
the instructions to the ribosomes to ensure correct 
proteins are synthesized so that the cell operates 

cohesively.  This is 
similar to the role 
of a CEO; he is re-
sponsible for direct-
ing each business 
unit and ensuring 
company results 
are realized.  Un-
derstanding of each 
cell part was en-
hanced by this proj-
ect, as it required us 
to draw correlations 
between things in 
which we are more 
familiar.

Biology

Farm Model
John Bold
-Mrs. Susan Phillips
Biology

This project is a visual representation of a plant cell 
analogy resembling a farm. The plant cell is a type 
of cell that includes plant based organelles such as 
chloroplasts, cell walls, and central vacuoles while 
having all the basic organelles used in an animal cell. 
The farm’s purpose is to show the aspects of a plant 
cell from a different point of view. Forming the mod-
el required careful attention to detail, and an under-
standing of organelles’ functions to make sense of 
each metaphor in the farm analogy. Once created, 
many of the farm’s equipment and animals helped to 
make a functioning farm as a cell has organelles that 
makes a functioning cell sustain homeostasis, and 
survive. This model is fully equipped with farm ani-
mals, farm hands, tractors, wind mills, and with the 
crops being emphasized. The purpose of this model 
is to educate students of the organelles in a cell in 
a simpler and easier way than a general textbook, 
developing a more comprehensive understanding  of 
cells.
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Hospital Model
Julianna Mallis & Chloe Von Hoffmann
-Mrs. Susan Phillips
Biology

Basic knowledge of cells and their functions is taught 
to children in late elementary school, through high 
school, and even on through college. Comparing the 
structures and functions of a cell to something famil-
iar helps one better understand what each part of the 
cell does. In this project, it was decided to compare 
an animal cell to a hospital. The project uses the 
sources from the biology textbook, Biology by Sylvia 
S. Mader, 9th edition, as well as, the knowledge from 
our teacher to acquire information on the different 
parts of an animal cell and each organelle’s function.  
Household materials, such as paper and popsicle 
sticks, to build the project were used. It was found 
that there are many similarities between a hospital 
and an animal cell in terms of functions and more 
detailed facts were learned throughout this project 
process.  Students studying the cell will be able to 
have a deeper understanding of organelle functions 
by making connections to everyday objects. 

Biology

Modern-day City Model
Sara Shoushtarian
-Mrs. Susan Phillips
Biology

Cells are critical for life on Earth, as they perform 
many functions that allow homeostasis. In this 
model, an animal cell is represented by a mod-
ern-day day city. Each structure within the city rep-
resents a specific organelle within an animal cell 
and contains a similar function to the organelle. 
Like a cell, a city contains structure and regions 
where certain jobs are preformed. In this model, 
one would see each structures of a cell replicated 
by a business, government agency, or roadway that 
illustrates a similar job found in the cell. Extensive 
research was conducted on each organelle of an 
animal cell to understand the job of organelles in a 
cell. To create each area of the city, many house-
hold items were used along with craft items and 
miniature toy cars. In creating this 3-D model, The 
visual quality was considered while focusing on the 
scientific clarity and details around each compo-
nent of the cell. The end result was successful, as 
the constructed model parallels an animal cell.

Retrovirus Animation
John Hillock
-Mrs. Susan Phillips
Biology

Many know the harmful diseases that retroviruses 
can cause; however the exact visual nature of the 
life cycles of retroviruses has yet to be realized. The 
animation was created using 3ds Max Design 2014 
to make the retrovirus life cycle a visually pleasing 
and fluid sequence. The results show that a textually 
researched topic like the retrovirus life cycle often 
has sparse visual representation, which can cause 
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Biology

Romeo and Juliet Animal Cell 
Comparison
Laura Zhang, Angela Su, & Jina Kim
-Mrs. Susan Phillips
Biology

This is an important and relevant project in order to 
further understand how an animal cell functions. In 
order to make the model, cardboard, paper, paint, 
and clay were used. The base was first made out of 
cardboard and paper to look like an open storybook. 
All the buildings, people, and other decorations on 
top of the base were made next.  Through this STEM 
experience, it was found that many factors of Romeo 
and Juliet are very similar to those of an animal cell. 
For example, the nucleus is a lot like Friar Lawrence. 
Just like the nucleus is the “brain” of the cell, Friar 
Lawrence instigates all of the ideas and plans. For 
the project, a powerpoint was designed on a com-
puter, explaining the analogies. For future students, 
doing a hand-on activity is recommended to better 
understand cellular mechanisms. 

misunderstandings in the topic that would only be 
recognizable when doing a visual representation. For 
example, textual research on retroviruses doesn’t 
suggest that viral RNA would be manufactured in the 
host cell with a pre-equipped UAUA “box” that would 
subsequently become TATA in order to function cor-
rectly as a cDNA provirus when said viral RNA is re-
verse transcribed. These results show that textually 
researched topics, like the life cycle of a retrovirus, 
are often not completely understood until visually 
represented.
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Six Flagellum
Brian Kim & Noam Kleinman
-Mrs. Susan Phillips
Biology

Simplistically, cells are the building blocks of life. 
Cells may seem like a basic part of life, yet cells 
are one of the most complex organic mechanisms 
evident in a living organism. The cell project was 
relevant to Magnet Biology’s studies in the cellular 
unit because the assignment helped to explore the 
different organelles and the functions of each organ-
elle. Not only was it a type of independent study, 
the cell project made it easier to connect each or-
ganelle by using analogies. In this project, an ani-
mal cell was compared to an amusement park, thus 
the title of the model: Six Flagellum.  Our project 
was constructed on a plywood board with an area of 
6 square feet. The materials used to construct the 
model were primarily Legos, construction paper, and 
assortments of plastic sticks (along with the retrieval 
of a motor) that were used to build the rollercoaster. 
The result demonstrated the functions of organelles 
in an animal cell. The model also displayed the cre-
ativity brainstormed for the project; for instance, the 
ribosomes are the tunnel of love because it “synthe-
sizes” proteins.  Independent analogy projects are 
recommended to help students understand complex 
processes in their own unique way. 

Biology

The Animal Cell City
Abigail Kimber
-Mrs. Susan Phillips
Biology
The Animal Cell City is a model and essay that 
discusses how different organelles within an ani-
mal cell resemble different aspects of a city. This 
project is relevant because it is a creative way to 
apply knowledge of the different organelles of an 
animal cell. For this project, two sheets of balsa 
wood are taped together and Styrofoam chunks 
and picture textures are cut to represent buildings. 
Toy products and paper resemble the cars and city 
boundaries implemented on the model. This proj-
ect provides a clear understanding of the vitality 
of each organelle within an animal cell as well as 
the interactions among organelles within the cell. 
Looking up more information from outside sources 
to ensure the accuracy of the information displayed 
and using pre-made grass sheets instead of sprin-
kling grass on the model is recommended for fu-
ture project completion.
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Biology

The Greek Underworld
Amanda Firestone & Jessie Liu
-Mrs. Susan Phillips
Biology
The cell is the basic unit of life. It makes up ev-
ery living organism on the planet, and therefore, we 
should make every effort to try and understand it 
in depth. A good way to do this is through analo-
gies. Not every analogy is perfect, but many can give 
us very good ideas on how the cell actually works. 
The mythological Greek Underworld is also a very 
complex systematic structure, and therefore can be 
related to the complexity of the animal cell in order 
to give us a better understanding of its inner work-
ings. We first researched the function of each or-
ganelle within the animal cell, and then researched 
the structures and people within the Underworld. 
Discovering correlations between the two, we linked 
each organelle’s function with a similar figure in the 
Greek Underworld. Next, we represented the Under-
world in a model and explained how each organelle 
correlated to the “Land of the Dead”. Throughout 
this process, we gained a more in depth understand-
ing on how an animal cell works by relating structure 
to something that is more familiar. 

The Bases of Life
Venkatesh Rao & Drew Howard
-Mrs. Susan Phillips
Biology

The project is a story about a young man named 
George, a high school student similar to our age who 
had spent a few hours too many studying for a Cells 
test he had the next day. Once he had come home 
the next day, his father had bought tickets for the 
Braves game that weekend. However, our main char-
acter suffered from delusional disorder, and it turned 
out that everything he saw in life could be a repre-
sentation of the cell. Towards the end of the game, 
however, he learns to forget about the cells and en-
joy the life he is living in the present. As the game 
draws to a close, he realizes that it had been some 
time since he had checked his grades or had deluded 
about cells. George showed dynamic character im-
provement and related to our curriculum throughout 
the story.
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The Process of Cellular 
Respiration
Jessica Liebich
-Mrs. Susan Phillips
Biology

Cellular respiration is the natural cycle that liv-
ing things use to get energy. Many people do not 
understand everything that goes into cellular res-
piration, but it is what gives the energy to every 
living thing. This project will show all the steps of 
cellular respiration. A camera was used to record 
the steps of cellular respiration being drawn on 
a whiteboard. Then, Windows Movie Maker was 
used to speed it up and a voiceover explaining all 
the steps of cellular respiration was done. It was 
learned how living things acquire energy while also 
learning how to use new technologies for educa-
tional purposes, specifically scientific processes. 

Biology

The Stages of Cellular 
Respiration
Ria Thakkar
-Mrs. Susan Phillips
Biology

Cellular respiration is the process of extracting 
energy from food and is vital for life processes. 
Without it, an organism could not survive. For my 
project, I decided to depict this integral process by 
creating a 3-D model. The model depicts the three 
stages of cellular respiration: glycolysis, Kreb’s cy-
cle and the electron transport chain. The goal of 
this project was to create a unique perspective via 
a visual representation of a complex molecular 
process. 
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White House Cell Model 
Comparison
Jackson Walls
-Mrs. Susan Phillips
Biology

This project shows a relationship between an iden-
tifiable American building, the White House, and a 
microscopic cell. This is an easier way for people to 
understand how a cell functions.  A properly scaled 
floor plan was drafted and then multiple supplies 
were used to make the three dimensional model. The 
walls in the model were made out of poster board so  
rooms could be shaped. The furniture in the White 
House was made of Balsa wood and was all mea-
sured and constructed by hand. The floors and walls 
had patterns on them, to add the effect of it being an 
actual house. It was discovered that a building func-
tions much like a cell, with something directing it and 
something powering it. Building this model improved 
understanding of how a cell’s functions correlate with 
structure.  

Biology
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Development of Two Photon Sen-
sors for Ratiometric 
Imaging of Zn(II)in Developing 
Zebra Fish Embryos
Taylor Gardner, Yuanhan Pan, Jason 
Peng, & David Riazati
-Dr. John Cody
Organic Chemistry & 
Summer Research
The goal of this research project entails the synthesis 
and evaluation of a ratiometric Zn(II) sensor that will 
be suitable for imaging studies in developing zebraf-
ish embryos.  Over the course of this investigation a 
Zn(II) ligand capable of two photon absorption was 
synthesized and evaluated using several spectroscop-
ic techniques including steady state absorption and 
fluorescence as well as time resolved fluorescence 
studies.  Once the ligand was successfully charac-
terized it was used to investigate the existence and 
location of labile Zn(II) pools during various phases 
of the cell cycle using HeLa cells.  Lastly, a zebraf-
ish embryo study was conducted whereby the Zn(II) 
specific ligand was used to track the flow of Zn(II) in 
developing zebrafish embryos.

chemistry

Hair Coloration
Christlee Elmera
-Mrs. Linda Patterson
Chemistry

In modern times, hair coloration is taking more and 
more importance as 75% of . Seventy five percent of 
women dye their hair in some form and an increas-
ing number of men are trying.  From temporary hair 
coloration (rinses, color mousses, hair color crayons, 
mascaras, sprays and chalk) perfect for a last minute 
touch up and washed out in 2-3 shampoos. Semi 
and Demi Permanent hair color that is perfect for a 
natural effect and coloring gray hair. Semi-perma-
nent color lasts through four or five shampoos while 
Demi Permanente lasts almost until 30 shampoos 
and covers 75% of gray hair. Permanent coloration 
is the most drastic one. It is perfect for 100% gray 
coverage or for dramatically changing hair color by 
oxidation. 
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chemistry

The Atomic Structure of Titanium, Its Properties, & Its Uses in 
Nature & Society
William J. Cooper
-Dr. John Cody
Chemistry

Titanium, an element with 22 protons, was discovered by William Gregor in 1791. It has many 
isotopes and forms many useful compounds. In society today, it is used to build sturdy items such 
as rockets, surgical implements, and jewelry. This project helps describe the atomic structure of 
titanium so that we may better utilize it. After extensive research, a two-dimensional Bohr’s Model 
of titanium was made using household items, and a three-dimensional representation of the current 
model was made using Google SketchUp. Also a brief history, titanium’s properties such as boiling 
point, various isotopes and compounds, and titanium’s uses in society were included on the project. 
It was found that an atom of titanium is reactive and usually gives away two valence electrons to 
have the outer orbital of valence electrons. Therefore, it is not very electronegative comparatively. 
Further investigations into the nature of titanium and the atoms’ interactions in nature will yield 
better applications of the element. For example, studying its interactions with elements it naturally 
forms compounds with may yield new advances in sustainable metal alloys.
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Enzyme-Linked Immunosorbent 
Assay
Vedaja Surapaneni
-Mr. Brian Nelson
Advanced DNA/Genetics Research

Enzyme-linked immunosorbent assay is based on the 
relationship between antibodies and antigens and 
the relationship between enzymes and substrates. 
This lab used Enzyme-Linked Immunosorbent Assay 
to determine the source of spread of HIV. Simulat-
ed bodily fluids were exchanged. The samples that 
were being tested were added to the well to allow 
binding. After a wash was done, the antibody was 
added. After another wash was done, the secondary 
antibody was added. After a final wash was done, 
the enzyme substrate was added. The results were 
observed and recorded. Christian and Rebecca were 
the two sources of the spread of HIV throughout 
the participant group. The disease spread to a total 
of eight people and 50% of the population was HIV 
positive.  A recommended study would be to use two 
different diseases 

The Effect of miRNA 133 on mps1 
and Fin Regeneration in 
Southern Platyfish
Crystal Kim & Joanne Thomas
-Mr. Brian Nelson
DNA Genetics
The goal of this experiment was to research a top-
ic that could benefit humans. The focus of the ex-
periment was on regeneration found in Zebrafish, 
which is controlled by the gene mps1 and induced 
by the miRNA 133, which produces TTK, an enzyme 
that stimulates fin regeneration. The purpose was 
to identify if miRNA 133 could induce regeneration 
in organisms that did not already naturally have it. 
The hypothesis was if miRNA 133 was injected into a 
fish with mps1 gene, then regeneration would occur 
because it would produce TTK. To test this, South-
ern Platyfish was used; it is a fish with a similar ge-
nome to the zebrafish, and it had the mps1 gene. 
The tanks for the fish were set up, and the fish were 
put in the tanks. The LB/Amp plates were made and 
streaked with bacteria, which contained the miRNA 
133. The bacteria were purified to isolate the miRNA 
133 which was inserted using a microinjector into 
a group of Southern Platyfish after their caudal fins 
were cut.  The results showed a small amount of 
growth in the injected Southern Platyfish, but results 
were inconclusive because it is uncertain whether 
the growth was due to regeneration or scar tissue.

DNA / geNetics
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Nicotine Replacement Therapy & C. Elegans
June Ding, Kriti Nandi, & Miller Andrews
-Mr. Brian Nelson
DNA Genetics

Nicotine Replacement Therapy has become a highly acclaimed alternative to smoking during 
pregnancies because it limits the carcinogens taken in by the human body. This study was done 
to examine what damage nicotine has on fetuses through the use of the model organism, C. 
elegans. Since humans and C. elegans share orthologs, genes in different species which retain 
identical functions, it is feasible that nicotine will create similar effects in both humans and C. 
elegans. This was confirmed with a brief experiment where a nicotine/water solution was placed 
on a plate of C. elegans, and the C. elegans were subsequently observed. The nematodes exhib-
ited a reduced rate of reproduction as well as impaired locomotion. After noting that the nicotine 
affected not only the nematodes directly exposed by the nicotine, but also their offspring, further 
experiments were conducted with varying concentrations of the nicotine solution. While a higher 
concentration yielded no further abnormalities in the nematodes, the rate of reproduction was 
significantly stunted. To conclude the study, human and C. elegans orthologs that contain nico-
tinic receptors were examined. These genes include genes that code for egg-laying/reproduction, 
memory, and locomotion. The key point from this study is that effects of the nicotine on the 
parent generation were passed on to the subsequent filial generations, meaning that in humans, 
the effects of nicotine on the mother can be passed down to the fetus.  

DNA / geNetics
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Creating a Calculator in 
QBasic 64
Shreyas Casturi &  Jonathan Lashgari
-Dr. Kathleen Maloney
Foundations of Engineering 
The calculator has been an integral part of reducing 
computation time, and making previous complicated 
math problems more manageable, if not completely 
solvable. The calculator made in QBasic 64 demon-
strates the easiness and the fast speeds when us-
ing calculators. When the project started, an outline 
was made of what the calculator was supposed to 
do (basic operations, logarithms), and then using 
the QB 64 prompt, we wrote code that allowed for 
the use of functions, which contained the actual op-
erators, and loops, which allowed the operators to 
be used infinitely, and then a “stop” function was 
created, which would allow one to exit the calcula-
tor. When the calculator was finished, the calculator 
could add, divide, subtract, and multiply, find the 
square root of a number, and calculate the natural 
logarithm of a number. The process of making the 
calculator displayed the great complexity that could 
be achieved using QB 64, and was also instrumen-
tal in helping with presentation skills when the proj-
ect was presented. With this introduction to QB 64, 
many more projects can be formulated, such as a 
calculator with greater functionality, a simple video 
game, and more, possibly using more programming 
languages like Python and C.

Using Electronics to Perform 
Basic Logic Functions
Soorian Padmanabhan
-Dr. Kate Maloney
Foundations of Engineering
Electronic circuits will always play a major role in 
modern society.  In order to be useful, these circuits 
must perform functions automatically, and with great 
speed.  With modern electronics, it has become easy 
to create circuits that can perform these functions 
cheaply and effectively. This project determines that 
creating a circuit that can perform a complex logical 
function can be both simple and practical. The mate-
rials used in this project include 4 integrated circuits 
(IC’s) which include 2 2-input AND-gates, 1 2-input 
XOR-gate, and 1 3-input OR-gate, 4 AA batteries, 
container that holds 4 AA batteries, 2 LED lights of 2 
different colors, a standard breadboard, 3 switches, 
2 330 Ohm resistors, 3 21 Ohm resisters, and sev-
eral lengths of 12 gauge wire. A truth table for the 
desired logic function of the circuit was created; and 

a circuit diagram to fulfill 
the truth table. Once that 
was completed, the cir-
cuit was assembled with 
these materials. The de-
sired effect of the circuit 
was that when any one 
switch was turned on, 
lightbulb #1 illuminate, 
when any two switch-

es were turned on, light bulb #2 would illuminate, 
and when all three switches were turned on, both 
light bulbs would illuminate.  At first, despite being 
properly ordered and assembled and the logic being 
flawless, the results were random and inconsistent, 
but with the addition of three 21 Ohm resistors con-
necting directly to ground all variability was eliminat-
ed.  Any future experiments in these areas should be 
targeting more advanced problems to virtualize the 
solutions as opposed to building them.

eNgiNeeriNg
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Kepler II: Planet Finder
Nathanael Tappin
-Dr. Kate Maloney, Dr. John 
Cody & Mr. Ray Furstein
Foundations of Engineering, 
Magnet Honors Chemistry 
& Applied Mathematics

The Kepler space observatory was launched by NASA 
on March 7, 2009 with a purpose of finding Earth-
sized planets that orbit a sun-sized star at the same 
approximate distance as Earth does. The Kepler pro-
gram was successful for the first three years, but 
on the fourth year the second reaction wheel failed, 
which disabled the ability to collect data. The purpose 
of this project was to redesign the exterior of the Ke-
pler Space Observatory to utilize the solar radiation 
pressure from the star that the space observatory 
will orbit using Autodesk Inventor Professional 2014 
- Student Edition. Using Maxwell’s theory of electro-
magnetism, the model was created so that when the 
Kepler spacecraft was properly positioned, the newly 
designed solar balance ridge would utilize the pho-
tons of sunlight to balance the observatory in space, 
allowing the satellite to regularly monitor stars for 
any sign of orbiting planets. Research was conduct-
ed in radiation pressure and reflected momentum. 
In the engineering field, research was conducted on 
stress testing. It was learned that spacecraft design 
is an arduous process that requires months of re-
search and testing. In the future, a recommended 
study could be carried out on creating a satellite that 
rotated the solar balance ridge with the sun so that 
a large amount of fuel could be saved.

eNgiNeeriNg

The F-22 Raptor
Ajinkya Sawant
-Professor Orren Williams & 
Dr. Kathleen Maloney
Introduction to Engineering

The F-22 Raptor is one of the most versatile and 
advanced pieces of military equipment in use to-
day—combing sleek design with deadly functionality. 
When closely examined, the various different parts 
working in synergy promote speed, stealth, and sta-
bility while maintaining the lethal weapons capabili-
ties. The purpose of this project was to test, not only 
the physical capabilities of such an amazing aircraft, 
but the limits of AutoCAD. Autodesk Inventor™ was 
used to develop the high-precision lofts and sweeps 
obligatory to make the plane a replica of the original, 
and a three-dimensional printer was used to create 
a intricate, exact prototype. Much research was con-
ducted in order to make all dimensions on an exact 
scale—however some information was confidential, 
so some parameters were built differently than the 
actual plane. Nevertheless, the prototype, along with 
the CAD files, could be easily used and modified for 
further investigation as to the inner workings of the 
F-22 Raptor, as well as the aerodynamics.
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Hybrid Trike Design
Camila Gill
-Professor Orren Williams
Engineering Applications
The purpose of the Hybrid Trike Design is to convert 
a standard trike to an electric vehicle while main-
taining the capabilities of the human powered vehi-
cle. The final proposal approved was the adaption of 
a recumbent Tadpole trike using a Mid Drive Motor. 
The recumbent shape allows the rider to stay low 
to the ground, reduce the drag factor on the rider 
and allow for a lower frontal area. For the base, the 
frame of a KMX Tornado trike was constructed and 
the chain system was adapted to turn using a Cy-
clone electric motor, originally designed for a stan-
dard diamond frame bike. Construction of the trike 
involved the attachment of the wheels; alignment 
of the steering rod and rear derailleur. Adapting the 
motor to the trike required the remodeling of the 
mount to fit the larger frame and construction of 
an L-shaped bracket to mount the chain tensioner 
directly onto the motor. The pedal system was de-
constructed by replacing the trike’s spindle and at-
taching a freewheel crank. Finalization of the trike 
requires the construction of a removable battery 
mount and the eventual adoption of a generator to 
the trike to charge the battery as the pedals are 
turned by the rider. 

eNgiNeeriNg

Quadrotor Unmanned Aerial 
Drone(QUAD)
Kurt Klinkmueller, Joseph Farleo, Alex 
Nussey
-Professor Orren Williams
Engineering Applications
This project explores the feasibility of autonomous 
unmanned quadrotor aerial drones. Last semester, 
the frame was designed using CAD, refined through 
finite element analysis (FEA) testing and construct-
ed it using additive manufacturing techniques. Four 
1200kV brushless DC motors, each equipped with 
10 x 4.5 propellers are used to produce lift. A basic, 
pre-programmed flight control board is used to inter-
pret control signals, but will soon be augmented with 
custom electronics based on a microcontroller. This 
upgrade will include a 3-axis inertial measurement 
unit (IMU) used to help stabilize the drone as well as 
a GPS to track its location in real time. In addition, 
a more powerful, bi-directional radio will be used to 
transmit telemetry and GPS location. Once the elec-
tronics are mounted in position, the design process 
for other subsystems will begin. These subsystems 
include a camera mount and a claw mechanism to 
take advantage of excess thrust. 
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Submersible Remotely Operated 
Vehicle (ROV)
Matthew Zacune and Naim Vasaya
-Professor Orren Williams
Engineering Applications
In environments where pressure and darkness make 
it impossible for direct human exploration, scientific 
submarines and submersible remotely operated ve-
hicles (ROVs) are sent into take environment to the 
samples and video record some of the most bizarre 
creatures in the depths of the sea.  Our submersible 
ROV is designed to scout underwater and commence 
recovery missions up to a depth of fifty feet.  The 
purpose of our ROV will be to conduct basic mis-
sions near ports and piers where we will be able 
to recover fallen materials and be able to scout un-
derneath boats to discover damage.  The structure 
is built out of PVC pipes and 3D printed motor and 
servo mounts.  The electronics are being housed in 
an underwater waterproof box to ensure their safety.  
The ROV has not yet been completed so conclusive 
results have yet to be collected.  Further develop-
ment of the ROV would be to work on the buoyancy 
and the electronics.

eNgiNeeriNg

Supermileage Vehicle
Stephen Hough and Mark Moran
-Professor Orren Williams
Engineering Research and Design
In environments where pressure and darkness are 
significant. The supermileage vehicle project is rel-
evant to the automotive industry because of the 
government’s current emphasis on engineering fuel 
efficient vehicles for the future. The purpose of the 
project is to design, construct, and test a three 
wheel, single passenger vehicle that is powered by 
a three horsepower, four stroke engine and achieve 
the maximum efficiency possible. Through the appli-
cation of scientific and mathematical knowledge to 
the necessary engineering calculations, our team’s 
goal as we move forward is to reach the efficiency 
level of 250 miles per gallon. Preliminary testing re-
vealed that our project has achieved 180 miles per 
gallon. We will now focus on areas in which we could 
improve the fuel efficiency of our project, such as 
the burn and coast method, carburetor modification, 
and installing the aerodynamic fairing. These goals 
and methodologies consistently align with engineer-
ing, STEM, and CTAE standards. The future results 
derived from testing the vehicle under controlled 
circumstances will enable us to advance our under-
standing of vehicles designed with high fuel efficien-
cy as a main priority. 
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Farm Project
Micah Corley
-Mr. Christopher Walstead
AP Environmental

 
The farming of the sports field is a clever way to 
show how the environment supports society.  
Through learning how farming works,  even a small 
farm can support more people than it takes to work 
if it is managed properly. This is why farms supply 
almost all of the food that most people eat. It was 
found with math computations using average yields 
of crops and domestic animals that a maximum of 18 
people can be supported on the 6.9 acres of sports 
field at Wheeler High School.

  

Leaf Litter Biodiversity Abstract
Michael Anand
-Mr. Christopher Walstead
AP Environmental

eNviroNmeNtAl scieNce

 
The focus of this experiment was to demonstrate the 
importance of Biodiversity and show how environ-
mentalists use it to determine the diversity of com-

munities from a thriving vs. non-thriving perspec-
tive. Biodiversity is a term loosely used to mean the 
variety of life on earth.  Biodiversity can be broadly 
classified in three categories – genetic, ecosys-
tem or habitat, and species diversity. This experi-
ment concentrated on species diversity, which was 
extracted from a leaf litter on the Wheeler High 
School Campus.  Factors that affected the experi-
ment were soil and air temperature, relative humid-
ity, description of leaf litter and area selected. After 
a series of lab tests that were conducted over a 
two day period, the data collected was displayed in 
tables and relevant calculations were made. Tables 
included (a) Relative Abundance of each Individual 
Species (b) Diversity and Location. Species rich-
ness was calculated for the sample used. Correla-
tion coefficients were calculated, graphs showing 
factors such as air temperature vs. diversity index, 
soil temperature vs. diversity index and humidity 
vs. diversity were analyzed. Based on all the data, 
calculations, and observations it was concluded 
that the campus had low diversity and that one 
out of the five species was more dominant than 
the others. It was observed that as the air tem-
perature, soil temperature, and relative humidity 
increased, the diversity of the sample decreased. 
Overall, air temperature, soil temperature, and humidity 

have a negative correlation on the diversity index.
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Hantavirus Pulmonary Syndrome 
Case Study
Sara Hobbs
-Mrs. Sharon Hunt
Healthcare
 
The presentation consisted of a constructed patient 
case study for Hantavirus pulmonary syndrome. The 
typical medical case study is broken down and ex-
plained with the example of a contrived patient. The 
contents of a case study include: a chief complaint, 
history of the present illness, family and social his-
tory, past medical history, head-to-toe exam, physi-
cal exam, diagnostic tests, final diagnosis, continued 
treatment, and follow up. The Presenter explained 
the importance of each of the listed in treating pa-
tients with the best and most thorough care to en-
sure recovery. The fictional patient has a case con-
sisting of what would be expected from a victim of 
Hantavirus pulmonary syndrome, a respiratory dis-
ease caused by infection that causes lung capillaries 
to leak into the lungs. This unique disease is spread 
by rodents, and thus a case study for a patient af-
flicted with Hantavirus illustrates the importance of 
meticulousness of medical professionals when treat-
ing patients. 

Histoplasmosis Case Study
Geanasha Gatewood
-Mrs. Sharon Hunt
Healthcare

The presentation consisted of the case study on 
Histoplasmosis. A case study is an overview of the 
medical assessment and treatment of a disease. The 
study explains the effects of the disease on the body 
by following the requirements of clinical observa-
tion; examination, diagnosis, treatment, prognosis. 
Examination begins with a history of the chief com-
plaint and a pertinent past history.  Signs and symp-
toms are revealed in the head to toe physical exam. 
Diagnostic tests are then ordered and interpreted 
and a treatment plan is developed.  The patient in 
this study was diagnosed with Histoplasmosis Cap-
sulatum. Histoplasmosis Capsulatum is a fungus as-
sociated with bird and bat droppings and is found 
in soil, in the U.S. primarily in states along the Ohio 
River Valley and the lower Mississippi. Disruption of 
the soil releases the fungal spores into the air where 
they are inhaled. A diagnosis of Histoplasmosis re-
quires treatment with antifungal medications and 
regular visits to the doctor to monitor improvement. 
Most cases resolve without complications however 
patients with compromised immune systems are 
more susceptible to complications.

heAlthcAre
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Measuring Blood Pressure
Erin Kreus
-Mrs. Sharon Hunt
Healthcare
 
The Keeps on Pumping Lab aimed to compare the 
heart rate, blood volume, and stroke volume among 
students. To do this, it was necessary for each stu-
dent to calculate their cardiac index, cardiac out-
put, heart rate, blood volume, and stroke volume. 
It was found that students who are taller and weigh 
more have a larger blood volume. Blood volume has 
a positive correlation with stroke volume, implying 
that those with larger bodies have more blood to 
pump with each heartbeat. However, stroke vol-
ume has a negative correlation with heart beats per 
minute. This implies that when the heart is beating 
faster, it doesn’t need to pump as much blood with 
each beat. Likewise, there is a negative correlation 
between heart rate and blood volume. When there 
is a large oxygen demand, such as there is in active 
or larger bodies, hearts pump more blood with each 
beat instead of pumping more often. Pumping more 
blood with each beat is the most effective way to 
get blood throughout the body.

The Rapid Trauma Assessment
Hana Obeidat
-Mrs. Sharon Hunt
Healthcare

The rapid trauma assessment is a quick method 
used to identify and treat life-threatening injuries on 
a patient who has been involved in a mechanism of 
injury. The assessment begins before the emergen-
cy medical responder arrives at the scene; a scene 
size-up gives a general impression and allows the 
responder to request any additional resources. Af-
ter checking a patient’s level of consciousness, the 
primary assessment goes through an examination of 
the airway, breathing, and circulation. These initial 
steps help the examiner identify life threats and per-
form any interventions such as bag-valve-mask ven-
tilation or oxygen administration. If the victim has 
a high priority, the responder should minimize time 
at the scene and transport the patient as quickly as 
possible. The next step is to obtain a baseline set of 
vital signs including blood pressure, pulse, and re-
spiratory rate. The bulk of the test is the head-to-toe 
assessment that examines the exposed body for any 
deformities, contusions, abrasions, punctures, pen-
etrations, burns, tenderness, lacerations, swelling, 
and crepitation. Finally, the patient should be reas-
sessed every five minutes en route while managing 
any secondary injuries. 

heAlthcAre
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Devil in the White City Edition
Sabrena Rutledge, Camila Gill, Alexis Lamb, 
Shruti Kulkarni, & Jackson Palmer
-Mrs. Tavares & Mrs. Hajduk
AP Literature & AP US History
Our project was a board game incorporating aspects of history, technology, and modern amusement. After 
reading the book Devil in the White City by Erik Larson, we were tasked to take either the 1892 Columbian 
Fair or the H. H. Holmes features and create a project. The idea instantly came to us. A 3D printed, scaled 
version of Holmes’ famous “murder castle.” We decided to make it a Clue® -type game, as hinted in the title, 
though instead of looking for the murder, like in Clue®, the objective was to find the victim. This is similar to 
what really happened once the first bodies were found in H. H. Holmes’s “murder castle.” There is only mere 
speculation as to how many were killed by Holmes, and while they did find a number of bodies, most were 
mere bones and did not represent the total number that were killed. The actual board game was constructed 
using floor plans that were found from an esteemed magazine of the time period. These were the only floor 
plans that could be found because the actual house burned down soon after the bodies were discovered 
and Holmes himself designed the building, firing all of those who built the building a day or so after he hired 
them without paying for their work. The board game was printed using ABS plastic and designed on Auto 
Desk Inventor software. The 1st and 2nd floors have a specialized outside design to give them the style of 
the time period. Each floor took at least 3 to 8 hours to print. The murder weapons were also 3D printed. The 
cards were designed, hand drawn, and laminated. The front of the cards had individual pictures of victims, 
weapons, and locations taken from the internet enclosed inside a border. The back of the cards represents 
the death of Holmes’ victims. A “generic” woman sitting across from a skeleton with hands touching sym-
bolized the women’s “brush with death.” The rose represents Holmes’ seduction of a number of his victims.

Crossing 
four Curriculums 

with Entertainment, 
History, Literature, 

Engineering/Drafting 
& Boardgame. 

literAture / history
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Angry Birds Candy Land Parabola 
Edition
Victoria Kraj 
-Mrs. Lynn Barry
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
Most of math, in the eyes of many students, is be-
lieved not to be applicable to the real world. The 
graphs used in this project were created by hand and 
checked by using a TI-80 graphing calculator. Each 
graph was made so that it started above y=0, as to 
duplicate similar parabolas on the actual game. The 
replication of the game’s parabolas proves that math 
is applicable in ways that students would not expect. 
This Angry Bird’s project, a beloved application on 
many phones, supports that the math we learn in 
classrooms can be applied to what is done outside 
the walls of the school.

Angry Birds Web Simulation
Julianna Mallis & Jonathan Lashgari
-Mrs. Lynn Barry 
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
Parabolas can be used to simulate many models, es-
pecially ones in physics, specifically in Angry Birds, 

mAth

for the fall path model in the physics engine. Of 
course, this application of parabolas in a physics 
simulator is not the only way these mathematical 
functions can be used. There are many applica-
tions used every day built upon this principle of 
math. For example, satellites use parabolas to fo-
cus incoming waves, automobile braking distance 
is calculated using quadratic function, and suspen-
sion bridges use cables in the shape of a parabola. 
When the proposition was made to create a project 
to demonstrate the relationship between physics 
and parabolas in an Angry Birds theme, a physics 
simulation just like Angry Birds was the goal. Us-
ing HTML and Javascript, a game with parabolic 
fall models was made. The best way to show the 
application of parabolas in a physics simulator is 
through a physics simulator itself. Unfortunately, a 
realization of the relationship could have been bet-
ter achieved by making our own physics engine, 
however due to the time constraints, the project 
used Box2dWeb for physics.
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Angry Birds Parabolas
Jessica Liebich
-Mrs. Lynn Barry
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

Parabolas can be found all over the modern world to-
day. A parabola is an arc with a focus point with each 
arc being the same distance from the focus point. 
One common example is the popular game Angry 
Birds. To knock the pigs off of the towers, birds fol-
low a path on a parabola to get from one side to 
another. This project showed different possible flight 
patterns of a bird. The model was created by first 
finding different formulas that make a parabola that 
could bring a bird from one side to another. Then it 
was copied onto a poster board and decorated with 
an Oscar theme. It was learned that there are many 
different parabolic equations to get to the same 
place. Parabolas are important and they are used in 
many modern day activities. 

mAth

The Angry Birds Quadratic 
Project
Ajinkya Sawant & Ari Satinoff 
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
As displayed in the world’s popular animated game, 
Angry Birds, multiple birds are launched from a sling-
shot in order to destroy all of the pigs in each level. 
Each bird’s flight path can be summarized by a ba-
sic quadratic, so the objective of the project was to 
create an Angry Birds level with the inclusion of a 
creative theme and the inclusion of three quadrat-
ic flight paths. The final product was completed on 
a poster board with the use of colored pencils so 
that expertise artistic ability could be put to use. The 
standard and vertex equations were both calculat-
ed as well as end behavior, zeros, domain, range, 
and intercepts for each of the three flight paths. The 
project was completed with the addition of a theme 
of Angry Birds Jailbreak in which to base the design 
project. The purpose of the project was more for fa-
miliarization and understanding of quadratics rather 
than to achieve a goal or prove a hypothesis, and an 
understanding and familiarization was obtained. Al-
though time consuming, this project was an effective 
learning tool in the study of quadratics.
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Angry Birds: The Parabolic 
Edition
William J. Cooper
-Mr. Raymond Furstein
Analytical Geometry B & 
Advanced Algebra

Rovio’s popular game, “Angry Birds,” has a large 
mathematical foundation and a reliance on quadrat-
ics. Quadratics are equations in which the degree, 
or highest exponent, is two. This project is relevant 
to everyday life because quadratics take gravity into 
account, allowing one to predict the distance an 
object will travel and the maximum height over its 
path. This project also shows how quadratics can 
be used to predict where a projectile can land and 
where it will be at a specific point. Two quadratics 
were put in standard and vertex form, and a num-
ber of each quadratics’ properties was found includ-
ing intervals of increase and decrease, x intercepts, 
and distance “flown.” The projectiles in the scenar-
io provided are birds modeled after Rovio’s “Angry 
Birds” and BBC America’s “Doctor Who.” The findings 
included modeling projectile flight paths with qua-
dratics, finding the distance that projectile will travel 

mAth

when it does not start on the ground, and finding 
the maximum height of the projectile. Further in-
vestigation is needed to study the full advantage of 
modeling a projectile’s flight path with a quadratic 
to see whether or not it is the best model as the 
only factor it takes into account is gravity.
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Angry Birds: The Parabolic 
Edition
Matthew Mohandass
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

Quadratic Birds is an 
iPhone application 
developed to demon-
strate the path of a 
quadratic function in 
a fun and educational 
way. Quadratic Birds 
was programmed 
in objective-c using 
Xcode. Creating an 
iPhone application 
combines the school 
subject of mathe-
matics with the real 
world skills used in 
programming. Mak-
ing an app was an 
opportunity to share 

knowledge with everyone that owns iPhones and use 
the principles of STEM by putting the app on the Ap-
ple App Store.

Angry Birds - Pokemon: The 
Parabolic Edition
Shashwat Kasturey and Justin Van
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

The project was created as a simple means of illus-
trating the properties of a parabola in a tactile and 
attractive manner. Vertex form is used to represent 
the parabolas in their final state. Quadratic regres-

sion was used to attain a graph that passed through 
the necessary points and the various structures were 
built around the resulting function. Critical factors 
given consideration were the vertex, the shape, and 
spread of the graph - determined by the “a”, “b”, and 
vertex values. The “Pokemon” theme was adopted 
to appeal to those of all ages, and it has both enter-
tained and educated those in which it was presented 

mAth
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Angry Birds the Parabolic 
Edition
Praveen Doluweera
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
This was a project unlike any attempted before. It 
brought together  a new found skill in flash anima-
tion as well as a new found knowledge with qua-
dratics.  Throughout the course of this project, the 
mechanics and math investigated needed to power 
a physics based game such as angry birds and show 
how math plays such a big role in the game.  Skills 
learned in Magnet Foundations class were used to 
bring this all together with a flash animation demon-
strating the math and technology aspect of this sub-
ject.  Throughout the project, learning how to code 
a physics engine and how parabolic equations are 
used in that code, as well as investing hours of trial 
and error to a video that was edited perfectly were 
accomplished.  Projects like this are true STEM 
projects. 

Sherlock Holmes & the Case of 
the Missing Clues
Zoe Larrier
-Mr Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

In this project, quadratics was explored to under-
stand flight paths of objects in the context of An-
gry Birds. Quadratics help with the comprehension 
of how to graph and use curved paths not only on 
the coordinate plane, but in real life, such as today’s 
usage of quadratics to predict the sales and profit of 
businesses. The creation of the project began with 
the basis of quadratics- its formula. Numbers were 
chosen and plugged into the formula by hand to cre-

ate equations that resembled flight paths of Angry 
Birds characters. Knowledge of graphing quadratics 
was utilized to create graphs on paper, and my draw-
ing skills and creativity to construct a proposed level 
for a new Angry Birds game that fit with my chosen 
theme of Sherlock Holmes. The resulting graphs rep-
resented two quadratic equations that were created. 
Through the completion of this task, application of 
quadratics to real life situations in the business world 
was applied.  To further apply and appreciate qua-
dratics in real world situations, anticipation of prod-
uct sales, flight paths, or cost and revenue functions 
would be realized. 

mAth
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Revenge of the Angry Birds
Shivani Narine
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
Angry Birds is a popular application which has a 
storyline of multicolored and wingless birds going 
against a vast selection of pigs due to the fact that 
their eggs are being stolen.  The purpose of this 
project was to create two levels in which the exact 
quadratic formulas of the trails birds follow as they 
fly approaches and reaches its target.  Using sim-
ple mathematical formulas and theories, and also a 
basic Styrofoam poster board with lined paper and 
markers, as well as glue, this project were assem-
bled. Mathematical formulas included in this project 
are known as the standard and vertex forms of a 
quadratic. Since two levels had to be created, ideas 
for said levels were sought and points were careful-
ly chosen.  These points were then substituted into 
several equations of standard form in order to find 
coefficients a, b, and c which were then used in or-
der to create the vertex form of each trail.  From this 
project, it was learned that the levels of a simple 
and effortless game of Angry Birds actually requires 
a massive amount of mathematical work that is very 
arduous for one to calculate.

Angry Kenny
Lucas Greb & Wesley Bold
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

The angry bird project (named “Angry Kenny”) was 
an application of knowledge of parabolas and qua-
dratic equations to form an angry bird course. Struc-
tures were designed to be broken by the “birds” with 
the parabolas aimed at certain points of contact. The 
birds were launched from a single point, the sling-
shot. By using the point of contact, the slingshot, 
and a vertex, parabolas were created for the de-
struction of the pigs or “Cartmens” in this scenario. 
The parabolas were the focus of many units in this 
culminating project which allowed for the creation 
of a well-designed and mathematically correct angry 
birds course with distinct paths. as the only factor it 
takes into account is gravity.
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Frozen Angry Birds
Annabelle Held & Rea Shah
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

The game “Angry Birds” is a perfect portrayal of 
parabolas and their features. Using the skills and 
information known, knowledge was applied to form 
and identify the characteristics of three different 
flight paths or parabolas the bird can take to hit 
the structure. The project theme was based off of 
the movie, “Frozen”. This made the project more 
creative. Throughout the project, the characteris-
tics of each parabola was explained which displayed 
comprehension of the subject and how to apply it.  
Although this project helped exhibit knowledge on 
parabolas, it also provided an opportunity to display 
what was learned about parabolas.

Angry Birds Tangled Quadratics
Sarah Azhar & Rachel Cooper
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
This project combined the application of higher level 
math and creative thinking in order to represent the 
topic of quadratics in a new and imaginative way. 
Modeling the popular children’s app, Angry Birds, 
which consists of birds flying along parabolic flight 
paths, the use of polynomials was displayed. Points 
were plotted and the parabolas were drawn out on 
a large poster, these being the flight paths of each 
bird, and then the equation of the graph and other 
characteristics were found. Choosing a more unorth-
odox approach to the project, countless hours were 
spent decorating the poster board to fit a Disney 
theme based on the movie Tangled. It was found 
overall, that through a more right-brain-based pro-
cess, it was easier to show advanced math concepts 
to the public.
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Angry Birds:  Enraged Equations
Sam West & Ryan Marino
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra

The purpose of the project was to display knowledge 
learned of quadratic functions through an Angry 
Birds level. In this “level,” three different flight paths 
were created, each representing a different quadrat-
ic function. For each of these three paths, a coordi-
nate plane was created, two points on each line and 
a vertex was found, which often had to be calculated 
mathematically. Then, those points were used to find 
quadratic equations for each of the paths. Next, us-
ing the equations, other information about the func-
tions, such as their intercepts and the total amount 
of ground that each bird would cover was calculated. 
Finally, an interactive animation to display the infor-
mation in a creative and fun way was made. This 
display showed animations for each of the corre-
sponding flight paths to demonstrate how the bird’s 
impact would affect the structure, and then present 
statistics about that flight path. Through this project, 
understanding of quadratic functions was increased 
in an imaginative way connected to popular culture. 
It also showcased how quadratic functions are used 
and how each of their specific properties, such as in-
tercepts and vertex, corresponded to actual physical 
movements and positions, such as height and total 
distance traveled..

Angry Birds Quadratics
Richa Virmani & Makda Mulugeta
-Mr. Raymond Furstein
Accelerated CCGPS Analytical 
Geometry B/Advanced Algebra
Angry Birds is an extremely popular game that is 
completely based upon math. Every path that a bird 
could take provides a different result in whether or 
not the fort will fall and, if so, with how much success. 
At what angle the bird is shot, how far it travels, at 
what angle and at which point it hits the fort- these 
are all factors determined by the quadratic function 
that the bird follows. The vertex form of a quadratic 
is as follows: f(x)=a(x-h)2 +k. the h and k variables 
determine the curves vertex, its highest or lowest 
point. F(x), or y, and x values were used to find the 
starting and ending point of each function. The a 
variable was used to plot the points of each function. 
All these factors were considered when creating and 
graphing the three quadratics. 
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Cosine Functions of the Circadian 
Rhythm of Human Sleep
Cassidy Whitaker
-Mrs. Julie Walls
Accelerated Math 3

Sine and cosine functions are often used to mod-
el circadian rhythms along with many other cyclic 
rhythms such as tides and earth cycles. Human sleep 
is determined by two oscillators, the sleep-wake and 
the temperature oscillator. The PowerPoint presented 
shows a general cosine formula and two specific for-
mulas for the human sleep cycle. The graphs created 
were those of the two specific formulas of the cycle. 
The cycle of sleep varies from individual to individual 
and can be generally graphed as well as specifically 
graphed. It was learned that the process of calculat-
ing sleep cycles specifically is still an ongoing task 
in the mathematical world and can be a very broad 
topic. A recommended study would be to compose a 
sleep study and track the oscillators of individuals to 
use for more definitive and specific research. 
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Bridge Structure Analysis
Emma Briley, Kendall Krause & 
Ally Hopkins
-Ms. Julia Barry
Physics

City without Physics 
Carmen Dyck, Hayeon Cho & 
Grace Maloney
-Ms. Julia Barry
Physics 

Basic understanding of physics is necessary for just 
about every aspect of the construction and main-
tenance of a city. However, the overall awareness 
of the importance of physics has greatly decreased 
in the past half-century. In order to promote un-
derstanding of the value of knowledge of physics, a 
model of a city built without the basic understand-
ing of physics was created. The model was created 
using a foam board and recycled materials includ-
ing cans and paper towel rolls. It was divided into 
multiple regions including land, water, and under-
ground. The importance of physics was researched 
in regard to three basic parts of a city: Buildings, 
transportation, and other infrastructure. First, it was 
researched how the overall parts of the city should 
work, and then the wellbeing of these parts was also 
considered. Industry and engineering as it applies 
to physics was also researched. The overall model 
depicted a city with melting buildings, transporta-
tion that could not move, and dangerous or unus-
able infrastructure. The city was acknowledged as 
inefficient and uninhabitable based on knowledge of 
gravity, Newton’s Laws, kinematics, electricity, and 
other physics knowledge is necessary to manufac-
ture materials and to build and run all components 
of a working city. 
battery as the pedals are turned by the rider. 

This physics-based experiment explores the differ-
ing structures of three specific bridge designs: the 
cable-stayed bridge, the beam bridge, and the truss 
bridge. Representations of each type of bridge were 
created on Google Sketch Up and were then con-
structed on a smaller scale out of balsa wood. Weight 
was then applied to each bridge until it broke. The 
maximum weight held by each was recorded. The 
truss bridge was expected to hold the most weight 
based on its triangular structure. This hypothesis 
was supported. Then, more detailed analyses of 
each bridge were researched and written to better 
describe the structure faults of each bridge. Second-
ary hypotheses were then formed based on the ex-
periment and analysis to address why each bridge 
broke. The second half of this experiment will be 
conducted in AP Physics B. CAD software’s stress 
analysis will be used to determine exactly why the 
bridges broke, enabling the hypotheses posed in this 
experiment to be tested.  

Physics
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Reducing Electromagnetic 
Radiation from Maglev Trains via 
the Inductrack I Model
Mezi Mulugeta
-Ms. Julia Barry
Physics 

Biofuels and Bioalcohols
Ryan Southard, Matthew Reese, Kevin 
Melcher & Stuart Fletcher
-Mr. Sergio Corvalan
Physics
This project provides a general overview of biofuels and 
their potential to replace fossil fuels in the modern era. 
While it provides basic information regarding several dif-
ferent types of biofuels, its focus is on Bioalcohols and 
other fuels that can be produced locally. Along with pro-
viding general information, this project also outlines the 
process through which Bioalcohols are created. Biofuels 
could play a huge part in the future of the world’s tech-
nology. They provide a reliable source of energy that 

doesn’t create nearly as much pollution as the usual fossil 
fuels. By researching their potential, our generation can 
get a head start on a new source of clean energy.This 
project began as general research for biofuels. As more 
information was discovered, it was decided to focus on a 
type of biofuel that can be produced locally: bioalcohols. 
Since certain permits are required to make bioalcohols,  
in depth research on their uses and efficiency was done. 
It was found that butanol is relatively easy to produce 
locally, at 85% strength it can be used in normal petrol 
engines, and it contains more energy per unit of volume 
than ethanol and almost as much as gasoline. The trans-
fer to biofuels is a big step on the way towards clean en-
ergy. Unfortunately, this step cannot be taken quite yet. 
Widespread use of biofuels would chew up major food 
sources and cause deforestation. Also, due to production 
and transportation needs, there is currently a net loss in 
usable energy from biofuels. 

The Inductrack I maglev train model, although a proto-
type, is not only less costly but more health-friendly than 
usual maglev trains. Current maglev trains depend on elec-
tricity to generate magnetic fields in otherwise non-mag-
netic materials and levitate the train off of its tracks, but 
the Inductrack I model uses a special magnet array called 
a Halbach array to amplify every magnet’s magnetic fields 
on one side and nearly cancel the magnetism on the other 
side, so with the force of a motor the train can reach a 
certain speed (around 22 mph) to naturally lift up off of the 
tracks. The low energy intake directly lowers electromag-
netic radiation amounts—this kind of radiation can cause 
cancer, birth defects, and other serious health problems 
with high amounts of exposure. Halbach arrays generating 
strong magnetic fields were built, and a laminated track 
was made for the wooden train to run.  The track was 
laminated with copper for the Halbach arrays to induce 
an electric current in and magnetize the track once the 
certain speed was achieved. A motor was not built for this 
speed to be reached, so a push simulated the motor, as the 
project is still in progress. The laminated track and Halbach 
array concepts had to be researched extensively, as did 
the Inductrack system and its sibling maglev systems to 
fully understand how every part functioned to make the 
Inductrack maglev work. Research determined that the In-
ductrack system uses the least amount of energy, utilizing 
power only to drive into the transition speed (the speed 
when the train levitates) and to maneuver. So in the future, 
a motor will be added to reach the transition speed.

Physics
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Biofuels, CAD & a Refining Plant 
Design
Justin Hoang, Sadia Jamshad, Carlos 
Larios, & Nikolas Holloway
-Mr. Sergio Corvalan
Physics

Bridge Structure
Daniel Profili, Rohit Pappu, Sophia 
Freaney & Michael Swan
-Mr. Sergio Corvalan
Physics 

The purpose of this project was to construct a 
bridge design using the PASCO Structures set. Our 
research group compared various truss bridge de-
signs were compared in order to plan the best model 
we were able to make with the parts made available. 
The stress points of each bridge were calculated in 
order to determine the weak and strong points of 
each bridge. The conclusion made was that various 
bridge designs are better for different purposes, 
such as train vs. car travel. The results showed that 
the Baltimore truss bridge was one of the strongest 
while most cost effective types of bridges because 
of its ability to distribute the load on the bridge in 
a uniform manner. The Baltimore truss bridge is 
an improved variation of the Pratt Truss design. It 
was constructed by first making a Pratt truss, and 
then adding center beams on the horizontal beam 
structure. After adding load points below the bridge 
to test its ability the conclusion made was that the 
purpose was fulfilled, and continued testing may be 
done in the future.

Biofuel is the future for providing the world with 
eco-friendly power. Most forms of biofuel are cheap, 
easily created, and easily accessible. We, as phys-
icists were instructed to understand the concept 
of natural fuel and explain the mechanics of turn-
ing corn, paper waste, methane, and other natural 
products, into biofuel. We created the schematics of 
the most basic mechanism for creating biofuel using 
the computer program, CAD. During our design, we 
collaborated with chemistry and biology students to 
understand how to transform everyday commodities 
into efficient biofuels. After pooling resources, a re-
fining plant design was created for biodiesel. The de-
sign presented on the display board is the culmina-
tion of summative findings, with chambers dedicated 
to each major step of the refining process.

Physics
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F1 in Schools Utilizing Flow 
Design
Harris Minear, Delaney Rickles, Jackson 
Palmer, Taylor Adams & Holden Prosser
-Mr. Sergio Corvalan
Physics

Formula 1 Car Designed Utilizing 
CAD
Frederic Tuemmler, Andrew Green, 
Benjamin Goldenthal, & Mitchell Kramer
-Mr. Sergio Corvalan
Physics

A Formula 1 model was constructed that would be 
as aerodynamic as possible, as well as designed in 
3D CAD.  The design attempted to minimize drag, 
lift, and maximize down force. In addition, the mod-
el was built to be a specific weight as to allow for the 
maximum speed. The shape of the car was designed 
to allow a down force by adding wings in the front 
of the car and a spoiler in the back. A power point 
and a trifold board presentation was designed and 
presented. When designing the build of a car, the 
primary goals of Formula 1 engineers are to gener-
ate down force and to attempt to minimize the drag 
due to turbulence.  The creation of down force is vi-
tal because it allows the cars to maneuver turns with 
greater speed.  The effect of minimizing the drag is 
that it allows the car to achieve greater speeds.

The F1 in Schools competition has continued to 
support the awareness of STEM in schools and en-
gage children from middle school to high school in 
building model F1 cars.  The car was created using 
CAD and was tested in the program Flow Design, 
which creates a virtual wind tunnel that allows sur-
face pressure on the car due to the air passing it. 
The test results revealed that the surface pressure 
on the front and back fins was extremely high and 
editing was needed to solve this issue. After doing 
so, the F1 had significantly less pressure and was 
effectively able to travel down the competition track 
at a greater speed and therefore perform better in 
competition.  

Physics
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Formula 1 in Schools Race Car 
Design
Matea Matic, Jacob Lanier, 
Alex Gonzalez, & Andrews Flemmings. 
-Mr. Sergio Corvalan
Physics

Nuclear Fusior
Mike Chang, Zachary Cloud, 
Caleb Jacobs, Paul Miloro, Akilan 
Narayanaswamy & Richard Udall
-Mr. Sergio Corvalan
Physics

Nuclear fusion occurs when two atoms collide and end up 
making a new, larger atom. One can see this phenome-
non naturally in the sun, with hydrogen fusing to make 
helium. In the past few decades, scientists and engineers 
have been trying to harness fusion to produce abundant 
electricity for the world. One of the earlier methods devel-
oped is called the Farnsworth-Hirsch reactor, and  works 
using a principle called electrostatic confinement, which 
involves running a strong electric current through con-
centric rings in the center of a depressurized chamber, 
giving the rings a very strong negative charge. The vac-
uum allowed the remaining deuterium (heavy hydrogen) 
molecules to accelerate to sufficient speeds to collide and 
fuse. Although this design produced fusion, inefficiencies 
result in a net energy loss. In the constructed fusor, the 
basic mechanisms of a Farnsworth-Hirsch reactor are 
shown, but in a form which is smaller and less expensive 
than a fusion producing design. Other additions would be 
required to produce fusion. As such, it provides a good 
demonstration of the principles involved with constructing 
a chamber with the capacity to produce fusion reactions.

The topic of this STEM presentation was testing out a for-
mula 1 racing car. The goal of this project was to create a 
car that is aerodynamic and to inform and spark interest 
into the people listening to the presentation. Formula one 
takes place on the race track, however students are giv-
en the opportunity to design the cars that would race in 
‘Formula 1 in Schools’. This opportunity helps students tie 
in science, technology, math, and engineering, and team-
work. First, a template was created to design a car on a 
digital program. The car was tested into another program 
called Flow where it was put in a test virtual wind tunnel. 
Here, the air resistance, current, and drag created on the 
car was measured and tested. When the first test was 
completed, changes were made and modified, then the 
process started over again.  A possible way to advance 
and continue this STEM project is to actually carve out 
the design into a block of wood and test it on the track. 

Physics
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Quantum Locking
Avi Lyons, Irene Varghese, Ryan Durkee 
& Chawalit Satiew
-Mr. Sergio Corvalan
Physics

Quantum locking is a relatively new scientific discovery 
that utilizes the properties of superconductors and their 
unique reaction to magnetic fields. Quantum locking occurs 
when a superconductor is penetrated by a magnetic field. 
This is due to a superconductor’s natural tendency to repel 
magnetic fields. If the superconductor is thin enough, the 
magnetic field can penetrate it. The superconductor resists 
these penetrations and it gathers the magnetic “lines” and 
pulls them together in areas of lower resistance. The effect 
of this is that the superconductor is “pinned” in space by 
the pillars of magnetic lines, called flux tubes. Quantum 
locking has immense potential to change our society, how-
ever, little is known about why it occurs. One problem with 
quantum locking is that in order for the magnetic field to 
penetrate the superconductor, the superconductor must be 
extremely thin. This thickness limits the carrying capacity 
of the superconductor and thus becomes a problem within 
many applications of locking. Materials scientists are cur-
rently working with technology that may allow magnetic 
fields to penetrate thicker superconductors, and will ex-
pand the possibilities of quantum locking. Although very 
promising, quantum locking is still just a prototype tech-
nology.

Physics and Music
Will Bull, Jake Otsuki, Jared Turnage, & 
Ryan Agnew
-Mr. Sergio Corvalan
Physics
The purpose of this project was to examine the phys-
ical properties of standing waves when used in music. 
The project involved wave properties including: frequen-
cy, wavelength, amplitude, interference, overtones, and 
nodes. The combination of these properties were used 
to explain the characteristics of musical notes and chords 
in terms of concepts in AP Physics. These concepts were 
demonstrated through the use of a physical display, the 
computer program Harmonic Explorer, and several musical 
instruments. This project explained how wave inteference 
creates musical sound through harmonic overtones and 
beats. A guitar was utilized to demonstrate the relation-
ship between harmonic overtones, nodes, and anti-nodes. 
The ratio of frequencies of musical notes in scales and 
chords was examined.

Physics
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Truss Bridge
Danny Roth, Ian Bearfield & 
Martin Noyd
-Mr. Sergio Corvalan
Physics

A truss bridge was designed and built.  If an object 
is under enough stress, it will break. This break will 
happen at the object’s center of mass. The center 
of mass is the point on an object where the weight-
ed relative position of the mass is zero. In simpler 
terms, it is the balancing point of an object. Objects 
break here because it is the place where the most 
force is exerted. Because the object breaks at its cen-
ter of mass, the supports for our bridge are placed 
at the bridge’s center of mass. More supports were 
placed on the bars at the center of their mass. This 
was done multiple times to provide more support for 
each bar. A large amount of weight was supported 
while using minimal materials. The flat portion of the 
bridge has a support system itself which prevented 
the platform from twisting and snapping. This has 
a simple truss system seen in many bridge designs. 
It transfers the energy more efficiently into the long 
ends of the bridge then transfers it to the ground.

Physics
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Effect of Male Immigration on 
Miscarriage Rates
Martin Cheung, Allie Lawrence, & 
Lori Barrientos Sanchez
Independent Research

“Male baboons always emigrate out of their natal 
troop upon sexual maturity and sometimes display in-
fanticidal behaviors toward infants in their new troop, 
allowing them to mate with females who otherwise 
would not be fertile. Elevated stress from a male im-
migrant may cause pregnant female baboons to mis-
carry. The olive baboons (Papio anubis) of Gombe 
Stream National Park in Tanzania have been stud-
ied for nearly 50 years during which 95 miscarriages 
have been recorded. Annual rates of miscarriage and 
immigration were established for each troop and a 
t-test was performed to analyze the relationship be-
tween them. We found a weak correlation between 
male immigration and miscarriage rates. While our 
results were not significant, we believe this is largely 
due to our small sample size and the existence of 
related and alternate factors that influence stress. 
These findings may be useful in understanding troop 
dynamics and the behavioral adaptations of female 
baboons.”

Throughout the years, much progress has been made 
in the area of hearing loss, as it is one of the most 
prevalent conditions in the world. Technology and 
science have met for the correction of hearing loss 
and major improvements have come into the field of 
helping the quality of life for those with hearing loss. 
However, there is also something to be said of looking 
at hearing loss in more of exactly how it affects the 
sense of hearing and using that to spread awareness. 
This study is being conducted in order to optimize 
audio filters to model several types of hearing loss as 
accurately as possible. This goal will be reached by 
modifying filter order, applying the Fourier transform, 
and finding the best convolution of filters to apply to 
a signal using the Matlab program.  Modeling hearing 
loss in this way will allow people to hear as people 
with these conditions would and will allow them to 
understand more about hearing loss. The final goal 
of this project is to accurately model these types of 
hearing loss in order to apply the filters created to 

an Android application that 
simulates hearing loss. This 
application will not only 
raise awareness of these 
conditions, but also allow 
others to experience hear-
ing sounds as a person with 
hearing impairments would 
hear them. 

Modeling Hearing Loss
Emily Maloney and Patricia Ray
-Dr. Cheryl Crooks & Dr. Dawn Adams
Advanced Scientific Research & 
Internship
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Particle Calculator
John Pederson
-Dr. Cheryl Crooks
Independent Research
 
The Standard Model of Particle Physics provides ex-
tensive information on the constituents of all forms 
of matter. However, easily accessible and intelligible 
applications of the Standard Model are limited. This 
project seeks to make comprehensive data on the 
nature of fermions present in everyday substances 
available to everyone. Utilizing HTML and JavaScript 
coding languages, a program was written with the 
ability to calculate the total amount quarks, the net 
totals of quark flavors, and the net color charges of 
quarks present in the nucleus of any isotope (and an-
timatter counterpart) of any element. A considerable 
amount of knowledge of elementary fermions was 
required to properly represent the Standard Model 
through this project. Future versions of this program 
should recognize exotic forms of matter and recog-
nize chemical compounds.

In the United States alone, citizens own nearly 200 
million cats and dogs and each of these companions 
will require veterinarian care at some point during 
their lives. However, the veterinarian clinic can be 
stressful for patients, who enter an unfamiliar envi-
ronment, clients, who do not understand the illness 
of their pet, and veterinarians, who must try to see 
a large number of patients while still providing the 
best possible care. Using six reputable journals and 
recording the behaviors and vitals of six canines and 
five felines, the study attempted to prove that stress 
increases heart rate and respiration rate in canines 
and felines. The study also recorded six in-room ex-
ams where it was determined that the more time 
spent collecting the patient’s history and conducting 
the physical exam, the more productive a veterinari-
an can be. Lastly, client satisfaction was determined 
through the use of surveys and was subsequently 
correlated with an empathy score derived from veter-
inarian interactions during in-room exams. The study 
found that the higher the empathy score, the greater 
the client satisfaction. In a time when the number 
of patients to veterinary clinics will only increase, 
this study highlights areas in which clinics should im-
prove. 

Decreasing Stress for 
Veterinarian Patients
Rachel Schwartz
-Dr. Cheryl Crooks
Advanced Scientific Research
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The Government’s Role in Math 
and Science
Emily Moore and John Turnage
-Ms. Michelle Colasurdo
AP Government and Politics
The United States government plays a crucial role 
in math, science, and technology. It has created 
several federal programs that encourage scientific 
research and development, and it allocates mon-
ey to fund each of these services. Many of these 
programs, including the National Institute of Health 
and National Aeronautic and Space Administration, 
are overseen by the government, while others, like 
the Jet Propulsion Lab at Cal Tech, are overseen 

by universities 
or given grants 
to do indepen-
dent research. 
These programs 
are funded by 
the executive 
branch, where 
advisory com-
mittees give the 
President infor-
mation on the 
potential effects 
of science and 
technology on 
domestic and 

international issues. There are also committees in 
the Senate and House of Representatives that des-
ignate funds to various research agencies. These 
funds are written into the national budget, which 
currently proposes $3.4 billion for federal invest-
ment in science, technology, engineering, and 
mathematics (STEM) education. Along with federal 
programs, President Obama has set up several ini-
tiatives to improve STEM education, strengthen the 
STEM workforce, and stimulate innovation in the 
United States.

sociAl stuDies
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Astronomy
Justin Kerr, Brennan Fulmer, Felix 
Castro, Riley Porter, Emma Altrichter, 
Daina Diedrick, Kaley Kelsch, 
Nia Garcia, Emma Gale, Dana Blair, 
Whytnei Willis, Shep Worden, Milele 
Omgba, Matthew Garwacke, & 
Brennan Fulmer
-Mrs. Christina Duncan
Sedalia Park Elementary

Students worked for an entire semester learning about 
different aspects of astronomy. They then chose an 
area to focus on for a research project that incor-
porated writing, an oral presentation, and a model 
based on their research topic. Students focused upon 
becoming an astronaut and studied about meteors 
and stars, the international space station, planetary 
science, and other related topics. 
Students had to use research skills and fig-
ure out the best way to present their informa-
tion to an audience. Students also built models 
that showcased key portions of their reports. 
the process, and developed a video for the purpose 
of advertizing the biodiesel as a theoretical product.

elemeNtAry school Projects
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Alchemy:  Is it Possible?
Bret Jones, Sanjay Srihari,
& Charles Yu
-Mr. James Morris,Mrs.Kim
Kranzlein, & Mrs.Julia Varnedoe
Mount Bethel Elementary

It is possible to transform one element into another 
without advanced equipment?  The purpose of this 
project was to test the concept of alchemy using 
ordinary household items.  A solution was made by 
soaking copper pennies in vinegar and salt. The cop-
per oxide and some of the copper from the pennies 
is released by the acidic solution.  These particles are 
positively charged copper ions. An ungalvanized nail 
was placed in the solution.  Like the copper pennies, 
the iron nail releases positive iron ions, making the 
nail negatively charged, and attracting the positive 
copper ions.  Thus when the nail is removed, it is 
covered in a copper coating. The nail remained an 
iron nail and the element was not changes.  In con-
clusion, without the use of advanced equipment, al-
chemy is not possible.

Boats Through the Ages
Eric Brewster & Joseph Fishe
-Mr.James Morris, &
Mrs.Julia Varnedoe
Mount Bethel Elementary 
Since the 15th century, boats have taken many en-
gineering leaps.  The purpose of the project was to 
show how boat design and engineering has changed 
over the years.  A timeline was used to display the 
evolution design, materials, technology, and struc-
ture.  It was concluded that although the basic design 
has remained constant, technology and use of differ-
ent materials has greatly influenced the engineering 
of boats.
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Bungy Buddy
Adrienne Bradley, & Anushka Jain
-Mrs. Julia Varnedoe
Mount Bethel Elementary

 
Transporting liquid or fragile objects in a car is of-
ten a challenge.  The Bungy Buddy was created to 
provide a stable base for a variety of different sized 
objects that fits easily onto a car.  A collapsible box 
was designed to fit in the standard area in most ve-
hicles.  The box was outfitted with 2 bungy cords, 
hooked together on opposite sides, that provide ten-
sion to support the object.  Hook areas were created 
at various heights to accommodate different types 
of objects.  Several objects were tested, including a 
vase with flowers.  The prototype was adjusted ac-
cordingly to create a final product that was both sta-
ble and effective. 

Crazy Crystals!
Emma Harrison
-Mrs. Julia Varnedoe
Mount Bethel Elementary

 
Can geodes be made out of salt?  The purpose 
of this experiment was to determine if colored 
crystals could be made using salt and water.  Salt 
was dissolved in water and placed into cracked 
egg shell halves.  Food coloring was added and 
the shells were placed in an oven for 30 minutes 
to speed up the evaporation process.  Once re-
moved, the shells contained colored salt crystals.  
The shells were then assembled into a floral form 
using tissue paper to create flowers.
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Need for Speed - F1 Buccane
Chase Flagel, Mark Wutschel
& Joseph Yadid
-Mrs.Carolyn Griffin & 
Mrs.Julia Varnedoe
Mount Bethel Elementary

The purpose of this project was to design an F1 CO2 
powered car that is both efficient and design inspired.  
A design was carved from a solid block of wood, uti-
lizing the principles of aerodynamics and aesthetic 
design.  The car has yet to be tested to determine its 
speed efficiency.

Speedy Circuits
Emily Stein
-Mrs. Melissa Danner &
Mrs.Julia Varnedoe
Mount Bethel Elementary 

Household light bulbs usually do not last for more 
than a few months and can vary in their brightnesss.  
The purpose of this project was to test materials 
that would increase the brightness of the household 
light bulb.  Three wooden cars were built, contain-
ing electric circuits using different types of conduc-
tors.  Once the circuit was completed, the conduc-
tors were threaded through holes on the front of 
the cars to illuminate headlights. The first circuit 
contained no extra conductors.  The second circuit 
contained an additional conductor – a paperclip – 
which was coiled around the wire.  The third circuit 
contained the paperclip and a metal pushpin coiled 
around the wire.  After testing the circuits, the third 
circuit worked the best because it had the most 
electricity accessing the bulb.  Using additional con-
ductors increased the brightness of the light bulb.
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Solar Power!
Umana Ahmed
-Mrs. Melissa Danner &
-Mrs.Julia Varned
Mount Bethel Elementary
Solar Power is a sustainable source of energy.  Be-
cause natural light sources are variable, how is a so-
lar panel’s output of power affected by the amount 
of light it receives?  An experiment was conducted 
using a multi-meter, a solar panel, a lamp, and three 
light bulbs containing variable wattage.  A cardboard 
house was built to simulate a panel used on a home, 
and a fan was connected to the solar panel to help 
determine the output. The output power grew as the 
wattage/lumens increased, however the power did 
not change at the same rate.  It was concluded that 
the amount of light a panel receives affects the pow-
er output, and that there is an optimum level of effi-
ciency based on the variability of the rate of change.  

Can Coffee Kill Germs?
Satoshi Inoue
-Mrs. Kelly Marroquin
East Side Elementary
 
Coffee is known to have various bioactive compo-
nents.  The purpose of this project was to determine 
if coffee has an antibacterial effect. Coffee beans were 
prepared and coffee was extracted with different con-
ditions:  dilution, extraction number, extraction tem-
perature, grind, and differently roasted beans.  These 
extracts were placed onto agar plates and labeled. 
Bacterial samples were then collected from household 
dust and outdoor soil and included in the agar plates. 
Colonies of bacteria were observed and counted 3-4 
days later.  It was concluded that coffee has an anti-
bacterial effect, which is influenced by factors such as 
dilution, extraction number, temperature, grind, and 
roast.
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Tree Houses
Coulson Benedict, Antonio Pruss,
& Samantha King
-4th Grade Math/Science
Sedalia Park Elementary
 
The building of a fabulous tree house is something 
many children have dreamed of at one point or an-
other in their lives. A really good tree house (one that 
could be lived in)takes planning, a good knowledge 
of the use of simple machines, and above all, the 
ability to visualize a plan into an actual product. The 
models created were based upon detailed plans that 
included the area and perimeter of each room and of 
the tree house overall. This was drawn into the form 
of a blue print by each student. Each student incor-
porated and highlighted the use of simple machines 
in the building/design of their treehouses.  Once all 
designs were created with the math and science, the 
students built a three dimensional model of their de-
signs to present. This project allowed students to see 
the intersections of math, science, and engineering 
and how they often come together  in the creation of 
a single product. 
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Wolfie’s Outdoor Classroom
Robert Della Bernarda, Sam
Maloney, Jack Story, Luke LaBouff, & 
Alec Burnett
-Mrs. Alison Dunford
Timber Ridge Elementary  

Wolfie’s Outdoor Classroom was a year-long effort to 
create hands-on, interactive learning space at Tim-
ber Ridge Elementary School in Cobb County, Geor-
gia.  Students, teachers, Boy and Girl Scouts and lo-
cal community businesses worked together to create 
a multipurpose space that is home to a woodlands 
garden, a nature trail and a multipurpose amphithe-
ater for teaching, learning, student performances, 
and meetings.  Student bloggers from fourth and fifth 
grade collaborated to create a website for student 
writing and photography.  Projects such as essays on 
the Longleaf Pine, individual student blogging, po-
etry sharing, Earth Day celebration, nature walks, 
and classroom celebrations are already making full 
use of this new outdoor space.  Through this project, 
elementary school students and teachers at Timber 
Ridge have experienced the value of community col-
laboration and created a unique classroom space with 
limitless opportunities for learning.

http://wolfiesoutdoorclassrooms.weebly.com
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Video producTion 
in acTion



70

Special ThankS, To The VolunTeerS, gueSTS 
& FaculTy For Spending The eVening aT 
The Wheeler STeM SyMpoSiuM 2014
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Special Thanks to the 

Wheeler High School Presenters
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