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Introduction

These abstracts provide an opportunity to review the projects prior to the
fair. Please note the following:

* The abstracts are sorted by project number.

* Infilling out their project registrations, the students identified the
scientific disciplines that relate to their project. Those selections -
Scientific Disciplines - are indicated in a field below the body of the
abstract. A list of codes is provided

* Alisting of the projects associated with each Scientific Discipline is

provided at the end of this document. Keep in mind that the list of
projects in each Scientific Discipline may involve more than one

page.

* Bookmarks have been added as an aid in navigating within this file.

¢ The abstracts will be available in book form at the Fair.
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Proj. Title: s Your Daphnia Hopped Up On Caffeine?
1001

StudentName(s): G. Moran, J. Oliver-White

Abstract:

Caffeine is frequently an ingredient in energy drinks and weight loss products. The reason
for this is that caffeine is a stimulant and increases metabolism by increasing heart rate.
Over the years, there have been deaths associated with both products. We wanted to
demonstrate that caffeine did in fact raise heart rate and the increase in heart rate
corresponded with the amount of caffeine in the beverage. For our experiment we used
drinks and not diet aids. We tested espresso, Red Bull, and Pepsi on Daphnia (water flea).
Daphnia are freshwater crustaceans and have a transparent carapace. This allowed us to
view the heart and count the beats before and after exposure to caffeine. After testing all 3
products, we observed that espresso significantly increased the daphnia's heart beat. What
surprised us was that the Red Bull quickly killed the daphnia. Our experiment proved that
caffeinated beverage do in fact increase heart rate and may lead to problems in people with
undiagnosed heart arrhythmias.
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Prol. Title: |Is it REALLY Blood?
1002

StudentName(s): A. Christoforides, J. Mollenthiel

Abstract:

The field of forensic science has advanced significantly over the past century in helping
solve crimes and mysteries across the globe. There are two types of tests that forensic
scientists use to determine if a sample taken at a crime scene is blood. The two tests are
called presumptive and confirmatory. If the presumptive test is positive, then a
confirmatory test is required to definitively determine that the sample is really blood (Lyle,
2004). An example of a presumptive test is the Kastle-Meyer Test. This project focused on
demonstrating whether or not the Kastle-Test can detect non-human blood (i.e. juices from
store bought meat or non-meat food products) and how sensitive the test is. The results of
experiment one demonstrated that the kit detects not only non-human blood juices from
store bought meat, it also reacts with certain vegetables (e.g. horseradish) thereby requiring

the Kastle-Meyer Test kit.

the subsequent confirmatory testing. This is important information especially for forensic
scientists who are collecting evidence at a crime scene because what may seemingly be
human blood could be animal blood, juice from raw meat, or other interfering substances.
The results of experiment two demonstrated that the Kastle-Meyer Test is sensitive up to a
concentration of 0.001. This is also important information for forensic scientists who are
investigating crime scenes because it proves that even traces of blood can be detected by
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Proj. Title: Do magnets affect the growth of radishes?
1003

StudentName(s): M. Gaudet, R. Fiedler

Abstract:

The objective of this experiment is to be able to understand whether or not magnets affect
the growth of radishes and also, to avoid taking the wrong turn in terms of the growth of
our plants. Magnets attract iron due to the influence of their magnetic field upon the iron,
before a piece of iron first enters the magnetic field of a magnet. The polarization of the
iron's atoms is random. As it is exposed to the magnetic field, the atoms of the iron begin to
align their electrons with the flow of the magnetic field, which makes the iron magnetized
as well. This, in turn, creates an attraction between the two magnetized objects. Since this
interaction occurs, it pulls down the radishes due to the iron content inside of the radish.
We grew four plants, two with magnets and two without. After a period of twenty-five days
we pulled the radishes out of the pot and analyzed the growth of the roots around the
magnets and we also measured from the longest root to the top of each of the radishes stem.
The length from the longest root to the stem is where we received the data shown on our
presentation. Our hypothesis was in fact proven because the radishes with magnets were in

fact shorter then the other plants in our experiment.
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E[ﬁ’;}' Title: |Algae the key to our future
1004

StudentName(s): E. Diaz, S. Orzechowski

Abstract:

Our purpose is to compare the growth of algae species when they were growing together vs
when they were growing separately. we want to achieve high efficency so we can create
biodiesel from algae. The algae we grew were Chlorella VVulgaris and Botrycococcus
Braunii. Our hypothesis is that when the two algae are growing together they will grow
faster and achieve high efficency in order to make more biodiesel. Our conclusion is that
these specific algae specimens grew faster together and created high efficency. As shown
in our charts, when grown together they grew twice as fast than when grown separately.
We did also find out that Chlorella VVulgaris alone is comprised of forty percent of fatty
acid which can be turned into oil and Botryococcus Braunii is comprised of 25 percent fatty
acid. When together they hold 65 percent of oil content. Our experimentation doesn't stop
here, we would like to continue our studies and find out what the absolute best methods are
for creating biodiesel. Maybe one day our research will become a part of a big journey on

trying to save the Earth for future generations.
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StudentName(s): M. Comer, G. Byrne

ﬁLOrJ;]- Title: 'The Effectiveness of Natural Acne Products vs. Chemical Commercial Products

Abstract:

The problem in this experiment was whether commercial or natural acne products work
better on preventing bacteria. The hypothesis predicted that natural products would be more
effective, because of the natural antiseptic properties that each product had. First, the plates
were inoculated with staphylococcus epidermis. Then disks were soaked in product and
placed on the plates. The products used were tea tree oil, witch hazel, apple cider vinegar,
Clearasil, Proactive, and Clean & Clear. Three disks were used for each product and they
were left in an incubator for 36 hours, which acted as an ideal environment for the growth
of bacteria. When the plates were taken out of the incubator, the zone of inhibition (where
the bacterium did not grow) was measured. Depending on the size and existence of a zone
of inhibition, each product was proved effective or ineffective. The hypothesis that natural
products were more effective than chemical products was refuted. When the plates were
taken out it was clear that most of the natural products did not work. Tea tree oil was the
only one (out of natural products) that had a zone of inhibition. The other two natural
products had no zone of inhibition, meaning the bacterium was resistant. In the Clearasil
and Proactive, there were discernable zone of inhibitions, meaning the bacterium was
sensitive. Clean and clear had no zone of inhibition. Although tea tree oil had the largest
zone of inhibition, meaning it was the most effective, on average, commercialized chemical
products had higher zones of inhibition.
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ﬁLOrJ;]- Title: Environmental Effects

StudentName(s): C. Crouse, S. Pallas

Abstract:

detergents.

We chose to investigate this experiment because “green” products are shown all over the
media today. They are such a big topic in the world, and especially in America. We thought
if we put “green” and conventional dish soaps on cat grass, then the plants treated with the
“green” soaps will survive longer, but still be harmed because they are made up of
biodegradable ingredients but still contain harmful chemicals. First, we had to dilute all
four detergents (two biodegradable and two conventional) into 100,50,25,12.5,6,3, and 0
percent. Then, we had to pour five mL of each dilution onto the correct cup of cat grass.
Over the next week to two and a half weeks, we observed the plants and recorded how
many days it took for the plants to lose their moisture. Our hypothesis was wrong. In our
case, it didn’t matter what detergent or what percentage concentration was used on the
plants, they died consistently within the trials. We found the sunlight was what mainly
affected the trials, not the detergents. We concluded that people should not buy expensive
“green” products because they don’t make a significant difference over conventional
products. To improve upon this experiment we would try to further control the amount of
sunlight given to the plants, use more plants, and complete more trials to prove the
accuracy of this experiment. Overall, we found that it was the sunlight that affected the
plants the most, not the detergent because the plants died consistently within trials, not
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Proj. Title-
NLOr{] Title: \Weed Massacre
1008

StudentName(s): M. Phillips, E. Lynders

Abstract:

killer,

weed killer than Round Up.

After Hurricane Irene, the grass along the shoreline was killed by flooding seawater. We
wondered if saltwater is as effective as store-bought weed killer. Our hypothesis is that
saltwater or pure salt will kill weeds as successfully as Round Up, a commercial weed
but in a more eco-friendly way. Twenty Common Cat Sear weeds were
transplanted into plastic cups filled with soil; we separated
Up, pure salt, seawater, and control. The first day, we applied
to the first group, one teaspoon of salt to the second group, and ¥4 of
to the third group. We added three tablespoons of water to each group. We
process every three days for three weeks, recording the results. The results showed that the
pure salt was the most effective, killing all five weeds in 2
applied Round Up to the weeds, they would wilt, but grow back. By the
the weeds with Round Up were dead. The weeds given seawater were unaffected. The
weeds in the control group remained healthy. The results were not what we expected.
Round Up eventually did kill the weeds but salt
powerful effect is a result of its natural desiccant
not affect growth, because it was too dilute. Our

them into four groups- Round
two sprays of Round Up

weeks. Each time we

killed them faster. We suspect salt’s
qualities. Unexpectedly, seawater did
project proved that salt is a better

a cup of seawater
repeated this

third week, all
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ﬁLOrJ;]- Title: |Testing The Effect of pH Levels of Polluted Fresh Water on Elodea Canadensis

StudentName(s): L. Cirone, A. Brubaker

Abstract:

The purpose of this experiment is to find out if making the pH level of polluted fresh water
neutral will keep the Elodea Canadensis alive. Each trial will be polluted by one of three
types of pollution: Miracle-Gro®, motor oil, or Windex®. It is predicted that the Elodea
Canadensis growing in polluted water will turn brown and die first. The Elodea Canadensis
growing in water that has been polluted and the pH has been altered will turn a greenish
brown but not die. The Elodea Canadensis growing in unpolluted fresh water will stay
green and not die throughout all 14 days. Begin this experiment by planting 4 Elodea
Canadensis living specimens in aquarium gravel. Fill each bin with water. Pollute the water
with Windex, motor oil or Miracle-Gro®. Measure and record the pH of each bin. Add
vinegar if the pH is above 7.0 and add baking soda if the pH is below 7.0. Record the color
of each Elodea Canadensis using the color scale throughout both weeks of testing. It was
observed that the Elodea Canadensis growing in unpolluted fresh water remained green
throughout the testing. The Elodea Canadensis growing in water with an altered pH
remained green for about 7 days. The plants growing in polluted water died within 2 to 5
days. It is concluded that the hypothesis is correct. This experiment could be improved by

having more trials, having a longer testing time, testing in an area with a stable temperature,
and testing each plant separately.
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1011

studentName(s): D. Arteaga, k. santiago

Abstract:

Our project is about live bacteria and organisms’ sure that when your in your house you
may have a cup of water and think to your self i will have some later and like thirty minutes
to one hour later you will come back and drink it. But don’t you wonder what will or has
grown in the water. Well that is what our project is about. In this project we will show what
grows in the water once it is left out. We will use salt water, tap water, and filtered water.

In this experiment you will find out about all the different types of species in long island
sound. You will find out about even the dangerous and ones that can get you sick. And
about the ones that are not harmful. Also in this experiment you can find out the bacteria
that is good for you in the tap and some that are not so good. Once it comes to the end of
our experiment you will be amazed at what you find out water might be in your water
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ﬁLOrJ;]- Title: |The Effect of Elecromagnetic Fields on Scenedesmus Algae Cells

studentName(s): K. Ringes, M. Renzi

Abstract:

The objective of this experiment was to determine if and how much increasingly stronger
electromagnetic fields affect the growth of the algae cells. It was predicted that with
stronger electromagnetic fields exposed to the Scenedesmus algae, a greater amount of
algae will be produced. The algae was exposed to different levels of electromagnetism over
24 hours. Four test tubes had different amounts of coils of electrical wire wrapped around
them. Test Tube 5 was the control. Therefore, there were no coils around this test tube.
The experiment was performed twice. The average amount of change in Test Tube 1 was a
63% decrease. The average amount of change in Test Tube 2 was a 68% decrease. The
average amount of change in Test Tube 3 was a 31% decrease. The average amount of
change in Test Tube 4 was a 22% decrease. The average amount of change in Test Tube 5,
the control, was a 29% decrease. It is concluded that the hypothesis was incorrect. Overall,
there was no growth of algae at any level of electromagnetism.
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prol. Title: |Can Pepsi Kill?
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StudentName(s): K. Johnson, A. Agarwal

Abstract:

in the apple.

Abstract- Hypothesis: If antithetic acidic mixtures reconstitute H20 amid the Chinese
Water Torture then the more chemically enhanced adulteration will penetrate a deeper hole
Despite the civility and violence behind Chinese Water Torture, isn’t
mankind always looking for ways to make life simpler and easier? If there was a torture
method that took days, and all you had to do was hook up a dropper and a Pepsi bottle
wouldn’t comic book companies as well as communist countries jump on it? In simple
words, we took household acids and tested their affect on apples; the apples symbolizing
the human heads. Results indicate that Pepsi was the most effective. From this experiment
we learned that Pepsi is not only an acid but has such a strong and painful pH that it can
trump ancient methods along with good old freezing tap water. We found that acids take a
tedious amount of time to test, even when scaled down, but their implications on human
skin must be extremely painful; thus the term torture.
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ﬁLOrJ;]- Title: |Hydration Benefits with Fruits and Vegetables and Effect on "Cell" Absorption

StudentName(s): D. Hodakov, B. Lipsker

Abstract:

carrots

Water” and stay hydrated!

produce contained nutritional benefits.

The goal of our experiment was to find an alternate way to stay hydrated. Can we “Eat
Your Water” and gain benefits through fruits and vegetables with high water content? After
dehydrating selected produce, we analyzed “cell” bioavailablity (simulated cells),
nutritional benefits, and antioxidant values.
of water (averaging more than 80%) including: Tomato (94%) Honeydew (90%)
Cantaloupe (89%) Pineapple (86%) Kale (91%) Spinach (90%) Carrots (89%)
Mushrooms (88%) * Most produce was quickly bioavailable.
absorption rate of 50mg/min.

Protein: Soy, Beans

All produce contained a high percentage

Fruits averaged an
Vegetables averaged an absorption rate of 25 mg/min. e
There appeared to be a negative correlation between cell absorption rates and antioxidant
levels. (Sugar content and/or fiber can slow absorption. < There is a positive correlation
between antioxidant and nutritional values. (and increased water content). e All tested
Vitamins (C&A): Orange, pineapple, berries,
Minerals (Potassium and Iron): Melons, Apricots, Kale

Carbohydrates: Corn, Potato You can definitely “Eat Your

Fiber: Kidney Beans
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Proj. Title: |X-rays: Fri
Nu: X-rays: Friend or Foe

StudentName(s): H. Soucy, A. Yerkes

Abstract:

The purpose of this experiment was to see whether X-rays have an effect on the growth of
green bean seeds. The hypothesis stated that although X-rays can be harmful, small
amounts of medical X-rays are not enough to cause tissue damage. We exposed green bean
seedsto X-rays for a varied amount of exposures at Guilford Veterinary Hospital under
the supervision of Dr. Anita Soucy. We monitored their growth for eight days by recording
the heights of the bean sprouts. The two groups of seeds that received the larger number of
exposures grew the highest. The hypothesis was correct because the X-rays had no
negative effect on the growth of the plants. This experiment shows that small amounts of
medical X-rays such as those needed to diagnose an illness or injury are not harmful.
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ﬁLOrJ;]- Title: |Harvesting Wild Yeast to Make Our Own Unique, Local Sourdough Bread
1016

StudentName(s): U. Shea, S. Brady, B. Hurst

Abstract:

In a previous project, we made sourdough starter cultures from wild and commercial yeast
to see which ones would make higher quality bread. Afterwards, we decided to repeat the
experiment, and this time control temperature, humidity, exposure to air and the recipe for
each of our test samples. We hoped to perfect the sourdough starter made with wild yeast,
because we wanted to create a “mother culture” that was unique to our locality. With this
experiment, we were trying to see what factors would affect our wild yeast culture, or if a
commercial starter would be the better route. In each of four plastic containers, we mixed
240g of bread flour with 325¢g of well water, and to two we added 0.5ml commercial yeast.
We covered two samples with lids and left two open to the air. In a fifth container, we used
chlorinated tap water to see if the chlorine would kill the yeast and ruin the starter. After
two weeks, we used the starters to leaven dough and bake bread. We rated the breads’
density, odor, texture and appearance on a scale of 1-10. Our results showed that all of our
sourdoughs were at least somewhat successful, even the sourdough with chlorinated water.

Clearly, we were able to harvest local wild yeast for a unique bread; however, not

surprisingly, the wild yeast was less successful than commercial yeast, which has been
honed and perfected for many decades.
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ELOrJ;]' Title: The Effects of Global Warming On Marine Life
1017

StudentName(s): K. Stafko, A. Maddalena

Abstract:

The purpose of this experiment was to show that Global warming is having an effect on
marine life . The impact on Marine life affects the world’s food supply. We must recognize
that even the smallest increase in acidity can have large implications on the future of our
marine life. To test this hypothesis we placed one ounce of crushed clamshells in an instant
ocean solution changing the pH just slightly 7.8, 7.6 and 7.4 from a controlled 8.2 pH
representing the current Oceans ph. We took careful took measurements with a pH meter
and then sealed the jars so that they would be airtight. Making sure the Ocean water was
right up to the lid. We then monitored the shells over a period of 4 weeks. We then strained
the clamshells and dried them on a paper towel. We weighed the shells on a scale in grams.
The results showed that the shells with a pH of 7.4 and 7.6 pH had decreases in average
weight of 3 grams. In the short amount of time we had the shells in the Ocean Water
solution we saw a change in weight. Marine life is extremely fragile, the slightest increase
in acidity can cause shells to become weak, and subject to disease, attacks from predators
the coral reefs are dying. The Oceans absorb about 1/3 of the earth's co2. We see the most

drastic results in areas with colder water temperature like in the Artic.
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prol. - Title: |Eco-Friendly, Equally Effective?

StudentName(s): E. Lloyd, A. Prawl, S. Silpot

Abstract:

than Seventh Generation.

The reason for this investigation was to analyze whether eco-friendly cleaners are truly
equally effective. Our hypothesis was that the non eco-friendly cleaning product (bleach)
will kill more bacteria, due to the fact that bleach contains much more harmful chemicals
In our investigation, we set up two agar petri-dishes to be

designated to each variable, including the control. Wearing gloved and masks, we swabbed
the handle of the girls’ bathroom door at school. We gently rubbed the surfaces of the agar
petri-dishes with the swabs, then sealed the dishes. We recorded the amount of bacteria
that grew on the petri-dishes after a period of two days, by counting the colonies. 36 drops
of each disinfectant was measured to be placed on each of the corresponding pertri-dishes.
We measured the bacteria colony annihilation for the following three days. Based on the
data, we analyzed that they bleach killed more bacteria than Seventh Generation. The
Seventh Generation averaged 16 colonies annihilated compared to the bleach, which
averaged 47 colonies. Therefore, bleach was clearly more effective, although Seventh
Generation did work. In conclusion, we have found that bleach is a better cleaning product
to use for disinfection than Seventh Generation. Although bleach worked well, we are not
sure that it is the best choice for household use. This is because perhaps it worked too well,
killing important organisms that it comes in contact with after it has been used for cleaning.
It is also important to remember that exposure to certain germs (micro-organisms) helps to

build antibodies so that people can maintain a better immune system. Maybe it is not
necessary to annihilate them, just reduce their amount and strength.
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ELOrJ;]- Title: | The Mighty Houseplant

StudentName(s): K. Giffault, P. Giffault

Abstract:

Abstract In reading about indoor air pollution and how we are affected by it, we became
intrigued by how ordinary house plants could be used to greatly improve indoor air quality.
Our experiment was designed to determine if plants could improve the air quality in our
home. In our hypothesis, we stated that if we put five kinds of houseplants in five rooms for
four- ten weeks, then over time the plants will decrease the indoor air pollution using a
process called phytoremediation. First, we tested the air quality of the rooms without
plants. Then, we put the five plants in each room and tested the results each week for five
weeks. The small/large particles were tested with a DC1100 air quality monitor. With this
device, we were able to measure small/large particles per 0.1 cubic foot of air. Overall, the
small and large particles decreased dramatically. In our conclusion we chose to accept our
hypothesis because our results clearly showed the amount of particles in the air decreased.
It is very important to have clean indoor air for your health. People spend ninety percent of
their time indoors where levels of pollution can be two to five times higher than outside.
Health problems from poor air quality include asthma, headaches and cancer. This is why
we thought that if we could succeed with this experiment, then others might want to have
more plants in their homes or offices to make their air less polluted.
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Prol. Title: |Say Cheese
1020

StudentName(s): C. DiMaiolo, S. Stevenson

Abstract:

contagious.

This experiment was conducted to see if certain emotions displayed in pictures are

We wanted to find out whether smiling vs. crying displaying images are
more contagious. We showed test subjects two pictures, one displaying a happy emotion
and the other displaying a sad emotion. We showed the picture for about five seconds then
recorded in the data table whether or not the subject showed a physical reaction. Smiling
was more contagious with most of our test subjects especially since we used very
expressive pictures of the emotions we wanted to display. Others might look over this
experiment and use many other, different emotion displaying pictures (such as mad). If
other people were to do this experiment again they would probably want to allow test

subjects to see pictures longer. Also to explain what they were testing in more detail
before they showed the pictures.
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Proj. - Title: \Which medium gathers the most snail mucus?
1021

StudentName(s): Y. Schectman, G. Silver

Abstract:

One day, | saw some wild snails in my aquarium, and decided to test what type of medium
can collect the most mucus from snails, as it can be used for acne and skin regeneration.
We hypothesized that if an edible substance such as lettuce is used as a medium then it will
collect more mucus than a non-edible substance because the snails will be attracted to it.
We also thought that the rocks would collect more mucus than the cotton ball would. We
placed two leaves of lettuce in a 5 gallon aquarium with four snails in it. After five days we
took out the lettuce, let it drip to remove excess water, and measured the mass of the
collected mucus. We did this again with two cotton balls, and rocks, each with a roughly
equal available surface area. We preformed three trials for each medium. The lettuce
collected the most mucus for the first two trials, then the rocks, and the cotton balls
collected nothing. However, in the third trial, the results were very different from the first
two. In the third trial the cotton balls collected the most mucus, the lettuce collected less,
and the rocks collected very little mucus. We are unsure why the third trial collected more
mucus with each of the mediums, we believe it may be because the snails were more
acclimated to the foreign substances in the aquarium. This problem could be eliminated by
acclimating the snails before the experiment, using different snails each time, or by

preforming more trials to get more accurate results, however we did not have enough time
to do so. By comparing the averages of each medium, either including or excluding the
final trial, our hypothesis was supported because the lettuce collected the most.
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1022 Bioavailability

ﬁLOrJ;]- Title: |Analysis of Omega Oils as Cancer Inhibitors and Antioxidants plus Effect on Cell

StudentName(s): R. Kantor, B. Hecht

Abstract:

Cancer.”

We may have found “The Answer to Cancer!” We were trying to find the most effective
Omega 3/ Omega 6 oils on the inhibition of cancer. Using Agrobacterium Tumefaciens, a
plant cancer, we tested the Zone of Inhibition, tumor growth on plants, “cell”
bioavailability, and antioxidant strength. We covered all areas and discovered amazing and
accurate results. Out best cancer inhibitors follow with averaged test results (based on data
form each of the four experiments). The most effective Omega 3 oils are: « DHA
supplement inhibits cancer by 90% e Krill oil inhibits cancer by 85% < Cod liver oil
inhibits cancer by 55% e Fish oil inhibits cancer by 65% These Omega 6 oils were most
successful (although less effective than the omega 3 oils). * Avocado oil inhibits cancer by
10% < Citrus oil inhibits cancer by 6% Combining Omega 3 oils with Omega 6 oils
improved all Omega 6 results,especially: < Krill and avocado oil inhibits cancer by 60% e
Krill and corn oil inhibits cancer by 45% < Krill and safflower oil inhibits cancer by 45%
There was a positive correlation between all Omega oils’ cancer inhibition and antioxidant
strength. Hopefully, our experiments will help others in search for “The Answer to
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prol. Title: The Battle of Lung Capacity
1024

StudentName(s): M. Enright, M. Shubert

Abstract:

In our project, The Battle of Lung Capacity, we tested the lung capacities of
instrumentalists verses chours members. We also tested a control group of people who don't
play an instrument or sing. We had each person blow up three balloons in one breath. We
then measured the ballons' circumferneces and averaged them per person. We found that
the instrumentalists narrowly defeated the chours members with an overal average of 19.74
inches. The chours members had an overal average of 19 inches. Our hypothesis was
proven by our data. In conclution we decided that, to get more conclusive results, we would
test more than 20 people per group. This would help us see if there is a larger difference in
lung capacity between instrumentalists and chours members. We also found a few errors in

members.

our project. We found that some air was lost in the tying of the balloons. Also, we noticed
that it is very hard to get a exact circumference measurement for a balloon. We know this
because there are so many different places to measure on a balloon; so it is almost
impossible to measure at the same spot every time. Lastly, we found this experiment
instrument intruiging and informative because we are both indtrumentalists and chrous
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NLOr{] Title: |Drastic Plastics
1025

StudentName(s): T. Smith-Val, I. Morgan

Abstract:

The purpose of our experiment was to find which type of plastic, HDPE2 or corn plastic,
would decompose faster in irrigated soil. We believed that the corn plastic was going to
decompose faster because it is made with naturally occurring materials. If we found this to
be true, then a recommendation could be made for companies to eliminate the use of
HDPE2 in order to reduce the amount of waste our planet produces.  To begin our
experiment, we cut three samples of each type of plastic into 2cm x 2cm square pieces. We
then buried the samples in different containers with varying amounts of soil. Once a week,

we unearthed the pieces and measured their lengths and widths. We then reburied the
samples, and poured water into each container of soil to simulate a natural environment.
The results of our experiment found that the average shrinkage for corn plastic was .26cm2,
while the HDPE2 samples shrank an average of .20 cm2. We concluded that corn plastics
decompose at a faster rate than traditional plastics like HDPE2. According to our data the
difference between amounts of decomposed plastic was .06cm2. Based on our findings, we
recommend that corn plastic is the clear choice for future plastic production in order to
reduce the amount of non-decomposable waste we store on the planet.
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ELOrJ;i Title: |Colorful Choices
1026

StudentName(s): |. Vineyard, O. Fassett

Abstract:

Does your favorite color, out of the colors red, orange, yellow, green, blue, and brown,
affect which M&M you will pick based on your age? We chose this problem because we
are interested in color preference and how it affects choices. Our hypothesis was that the
7th graders would pick the most M& Ms that were their favorite color.  First, we poured
50 M&Ms of each color into a large, plastic bowl. Next, we selected 10 7-year olds, 10 12-
year olds, and 10 moms. Then, we had each participant pick 10 M&Ms 1 at a time. After
that, we recorded the amount of each color chosen. Finally, we analyzed the results. ~ An
average of 25% of M&Ms chosen were the 2nd graders favorite color. An average of 36%
of M& Ms chosen were the 7th graders favorite color. An average of 23% of M& Ms chosen
were the adults favorite color. The 7th graders had the highest percentage, and had the most

matched our hypothesis.

biased choices. The 2nd graders either didn’t have a favorite color or didn’t know their
favorite color immediately. The 7th graders knew their favorite color immediately. The
adults picked more randomly than the other two groups, but they still had no trouble stating
their favorite color. This probably means that although moms know what their favorite
color is, they don’t think about it when making everyday choices. In conclusion, our data
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Proj. Title: \Hidden Horrors: Do Germs Lurk in our School?
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StudentName(s): M. Casino, R. Hewitt

Abstract:

Abstract You wash your hands after going to the bathroom. You wash your hands before
you eat. Why? Because we are told to wash our hands to wash away germs. But germs are
everywhere around us, so do we wash our hands after everything we do? Most of us do
not. In our school, we expect to find germs in logical places like the bathroom. In this
project, we asked the question "Do Germs Lurk in our School?". The purpose of this
science project was to determine if germs lurk in unexpected places; in places that we
touch regularly, but do not think to wash our hands afterwards. The experiment was done
by swabbing different areas within our school and then attempting to grow bacteria in
sealed Petri dishes from the samples taken by those swabs. The sealed Petri dishes were
stored in zip baggies and kept in a constant temperature, provided fresh air daily and
observed on a daily basis. Growth was measured through the use of a grid that was used on
all the dishes. A log was kept of all observations and photographs were taken daily. The
hypothesis was that if samples are obtained from locations within our school, then bacteria
will grow from those samples. The results of this science fair project proved the hypothesis

to be correct.
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ELOr‘;]' Title: Battling Bacteria of the Mouth
2001

StudentName(s): J. Allen

Abstract:

A typical human mouth has billions of bacteria. Halitosis is an oral health condition
characterized by consistently odorous breath. The most common cause of halitosis is the
anaerobic bacteria that live in a person's mouth. Mouthwashes can help treat bad breath by
Killing bacteria or neutralizing the volatile sulfur compounds they produce. The purpose of

this study was to determine which mouthwash kills more oral bacteria. Two people had
their mouths swabbed with sterile cotton-tipped swabs and mixed them in saline. One
milliliter was then mixed with 3 ml each of Listerine, Scope, Crest Pro-Health Complete
Rinse, and saline for 15 and then for 45 seconds. A small sample from each time and
mouthwash was plated on petri dishes and the number and types of colonies counted. Each
of the mouthwashes had much less bacteria than the saline which means that they were
effective in killing bacteria. Listerine had no bacteria but Scope and Crest both had some

bacteria. This suggests that all three mouthwashes were effective in killing mouth bacteria
but that Listerine was the most effective.
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ﬁLOrJ;]- Title: REDUCE! REUSE! RECYCLE! - The Biodegradable Factor
2002

StudentName(s): J. Greene

Abstract:

We all have a responsibility to recycle our trash. Biodegradation is the natural recycling of
waste in the environment by microorganisms. In this experiment, | wanted to observe how
fast or slow certain materials decompose, or biodegrade, under different conditions, during

a time period of ten days. | predicted that food items would biodegrade faster than paper
products or man-made products, regardless of soil sample; and that the soil sample treated
with Rid-X would speed up the degradation process of the food items.
was determined by putting food items, in four different soil samples. These samples
consisted of untreated yard dirt, organic potting soil, organic potting soil treated with plant
food, and organic potting soil treated with Rid-X. The same procedure was used with the
paper product group and the man made material group. After ten days, the degree of
biodegradation was determined by measuring the size of the items in each of the soil
samples. It was found that the items in the food group displayed a higher level of
decomposition in all soil samples compared to the other two groups. However, the food
items in the soil sample with the plant food, not the Rid-X, displayed the highest level of
decomposition of all the food group samples.
the importance of using the recycling program in our state because some disposable items
will not biodegrade for a long time and will hurt the environment.

The contribution of this project is to show

Biodegradation
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StudentName(s): A. Avdiu

ﬁLOrJ;]- Title: |Depleting Oyster Population: Alarming Coincidence or CO2

Abstract:

The purpose of my project is to further research on ocean acidification and it’s affect on
oysters. Due to growing acidic conditions of oceans, oysters are struggling to build and
maintain healthy shells. Out of the four groups of shell material tested, Group C, the
environment replicating acidic conditions predicted in 90-100 years, will decalcify the
most. Key Materials: -10 cut oyster shells. Size: Y2cm by Y.cmto 1cm by 1cm. -Hydrogen
peroxide Experiment Specifications: Testing four shell groups in different pH levels,
charting decalcification rate. Group A: pH conditions of oceans pre-industrial revolution.
Three shell fragments Group B: pH conditions oceans are at currently. Three shell
fragments. Group C: pH conditions predicted by 2100. Three shell fragments. Group CG:
Control group, water in original state. One shell fragment. To get desired pH levels,
hydrogen peroxide (HP) proved most affective to lower pH. Ratio of HP/water to lower
pH: %tsp HP : 100ml water : lowers by 12-16pH units. Daily alterations needed to keep the
pH constant. Pre-experiment, mid-experiment, post-experiment measurements were taken
of the shells. My hypothesis was correct. Group A and B decreased by an average area of
0.09cm and 0.2cm while C decreased by 0.24cm. The control group showed no change.
Based on results, when pH levels reach those predicted by 2100, the oysters’ shell will
decalcify, leaving the oysters prone to predators. If we continue to pollute the environment,
this will directly affect the population of young and adult oysters world-wide.
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ELOrJ;]' Title: Bioluminescent Dinoflagellates and Environmental Acidity
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StudentName(s): A. Marmer-Adams

Abstract:

Purpose: | wanted to understand Harmful Algal Blooms (HABS) better, and so needed to
use non-toxic surrogates. Studying closely-related organisms’ bioluminescence in varying
pH media would allow tracking their growth in conditions approximating acid rain as well
as their growth’s impact on environmental pH. Materials/Methods: 1 used a pH
meter/thermometer; acids; ultraviolet/incandescent/infrared light and three Pyrocystis algal
species. Initial growth media were Erdschreiber’s Solution, Enriched Seawater. All algae
were light-cycled several days to begin bioluminescence. Extra UV/IR light in the known
absorption bands of Pyrocystis photopigments was provided to maximize bioluminescence

measurability.

Pyrocystis. Results:

conditions.  Conclusion:

dinoflagellates is planned.

I measured their growth (bioluminescence), media pH/temperature along
two major variables: initial pH during growth phase, and species. Several pH conditions
were set, ranging from upper bounds of acid-rain acidity (5.75) to alkalinity of the
Erdschreiber’s/Enriched Seawater (8.43). At the end of the planned growth cycles, some
samples were shocked with acid solutions (5.16, 6.09) to gauge the survival range of
Twenty-five of 36 cultures (69.4%) were able to grow into
bioluminescence, all raising the media pH strongly from initial conditions; 2/2 fusiformis,
1/2 lunula and 0/8 noctiluca (overall 25%) were able to grow/bioluminesce under acidic
Results show both that Pyrocystis significantly affect
environmental pH in close surroundings and that environmental pH affects growth of
Pyrocystis, with two of three species showing 75% growth success (50% strong growth) in
acidic environments as low as pH=6.09. Acid rains may well further HABs among
bioluminescent dinoflagellate species; similar research on related toxic Alexandrium
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ﬁLOrJ;]- Title: |In Which of the Three Environments Does A Green Banana Ripen the Fastest?

Abstract:

| have enjoyed performing my experiment on bananas. My question was, "In Which of the
Three Environments Does A Green Banana Ripen the Fastest?" | thought that the banana in
the warmest environment would ripen faster than the other two bananas. | took three green,
unripen bananas and put them in three different environments around the house. I put the
first one in the kitchen counter, the second in the refrigerator, and the third in the garage. |
tested my experiment for one week and found my hypothesis was correct. The banana in
room temperature, the kitchen counter, turned yellow faster than the other bananas. The
banana in the refrigerator did not ripen but turned black and hard. The banana in the garage
became slimy and black and also did not ripen. The results of the third banana could've
been affected by the weather and the warm climate in the kitchen counter could've caused

the first green banana to ripen faster. Through this experiment, | have learned that bananas
in warm climates ripen faster and more efficiently.
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StudentName(s): K. Fennell

ﬁLOrJ;]- Title: |\Could an Aquatic Plant Absorb Eighty Percent of the Carbon Dioxide in the
Atmosphere during the Eocene Period?

Abstract:

The Eocene began fifty-five million years ago as the hottest time since the dinosaurs died
out. The mean annual temperature of the High Arctic was as high as 18-200C. But by the
middle of the Eocene, the Earth began to cool, so that by thirty-four million years ago
glaciers covered Antartica. A recent explanation for the cooling involves the fresh water
fern, Azolla, which grew in a fresh water layer in the Arctic Ocean. The landlocked ocean
became very saline, and toxic to decomposers. Azolla absorbed large amounts of carbon
dioxide, but did not release it in death. Instead dead plants became the oil and gas deposits.
Here | test this theory by observing Azolla in tanks to recreate Arctic conditions. First, |
tested whether Azolla could survive the extended Arctic darkness. Second, | measured the
nutrients Azolla required in the water, to see what conditions would have been necessary to
support Azolla. Third, I compared how Azolla decomposed in very salty sea water
compared with how it decomposed in ordinary sea water. The experiments showed that
Azolla was very sensitive to darkness. Azolla also required very high concentrations of
nutrients in the water to grow rapidly. And finally it appeared that high salt concentration in
fact prevented decomposition. The results of my various tests combined, demonstrate that

my hypothesis stating that Azolla caused a significant decline in the carbon dioxide fifty-
five million years ago is plausible.
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StudentName(s): J. Siveyer

Abstract:

Purpose: Runoff water can absorb heavy metals such as lead and copper that can pollute
water courses such as rivers or lakes. These heavy metals can cause health problems like
kidney and nervous system disorders. We have chemicals to purify the water but they can
cause their own bad effects and are expensive. | decided to test banana peels, a material that
is easy to acquire and inexpensive, to remove the heavy metals. Procedure: 210 grains
Copper Sulfate was added to clean water (8L) to simulate polluted runoff. That water was
poured into .5L containers. Dried, minced banana peels were added to the .5L container of
water. Data was recorded at 5, 15, 40, 120, and 240 minutes after the bananas were put in,
using an Aquarium Pharmaceuticals test kit that was used on 5ml samples taken from

the .5L container. Data: For some tests, the banana peels lowered the amount of copper
from 4ppm to about 3ppm in less than 4 hours. In other tests, the bananas turned the water
yellow, making it hard to interpret results. If the peels were dried before mincing, the water
stayed clearer when the peel was added, making it easier to read the indicator. Conclusion:
| found that banana peels are able to absorb copper from polluted water. | also found that
different copper test kits showed different results for the amount of copper in the solution. |

would need to find more a consistent test kit if | continue this work.
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ELOrJ;]- Title: |[Food is Fuel
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StudentName(s): S. Broderick

Abstract:

an empty stomach.

The experiment | chose was determining whether eating breakfast actually improves your
run time. | thought this experiment was useful because recently there have been studies
proving that not eating breakfast can allow you to lose weight faster. For my experiment |
chose four subjects to test. They included me, my mom, my older sister, and twin sister. All
on separate days, each of us would either eat breakfast and run or just run the marked half
mile. In order to ensure the liability I ran the trial 3 times for each (eating and not eating). |
made all the variables constant, by conducting each of the six total trials on separate days.
Besides the first day, my hypothesis was supported because all of the times after eating
breakfast were faster. On the first day, however, of running after eating breakfast, the times
were slower because the wind had increased. My conclusion reached is that even though
you may lose more weight without eating, not eating can cause problems later on. One
problem is your metabolism shutting down. To improve my validity, | realized that the
weather needs to be similar for all the days that | conducted trials. Also I should make the
age ranges more similar. Lastly, should have everybody sleep for the same amount as each
other. Over all, this experience enhanced my knowledge about the dangers of exercising on
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StudentName(s): M. Nobel

Proj. Title: )
Nu: Is my water potable*

Abstract:

| tested the potability of water from different natural sources. Is there any way to find the
potability of water without equipment? Does clarity in any way indicate the potability of
water? | took water samples from nine natural sources, tested them with reliable methods,
and compared the resulting data with each sample’s clarity. First, I rated the clarity of each
sample. Then | tested the TDS levels with a meter. Next, | tested for harmful bacteria in the
water. | performed the gram staining procedure. However, it was inconclusive as it said
nearly nothing about how dangerous the bacteria are. | purchased a water testing kit that
would allow me to test for bacteria. This Kit also included equipment to test for lead,
pesticides, nitrites, nitrates, chlorine, hardness, and pH in my samples. To test for bacteria, |
placed each sample into a sterilized vile with a material that would change color if the
water had enough bacteria to be unsafe to drink. The samples were placed in a warm area
for 48 hours. To test for lead and pesticide, test strips were used and examined after 10
minutes. The Nitrite/Nitrate test was a dip test strip that could be examined after one minute
after being soaked by the sample water. The pH also required a test strip, with a 25 second
wait. | have concluded that there is no strict correlation between any of the elements of
potable water and the clarity of water.
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StudentName(s): M. Gaciarz

Abstract:

We all want clean, safe water. Suspended solids left in water can harm us and the
ecosystem. The reason why | did this experiment was to see how effective present systems
are in removing total suspended solids from sewage water. My hypothesis was that there
will be at least an 85 percent reduction in total suspended solids of untreated wastewater.
The procedure for this experiment was to first collect samples of influent, primary and
effluent water. The collections were done at three different times during the day. | tested for
total suspended solids in the influent, primary and effluent samples that were collected. To
test the samples | used filtration apparatus, a vacuum pump, a desiccator and a drying oven.
I then weighed the samples, recorded the data and calculated the percent reduction of total
suspended solids for the three collections. Results revealed the percent reduction of total
suspended solids for the morning sample was 99.57%. Total suspended solids reduction for

assured of clean, safe water.

solids throughout the day was 99.21%.

the afternoon sample was 98.68%. Finally, the percent reduction of total suspended solids
for the evening sample was 99.37%. The average percent reduction of total suspended

My hypothesis proved to be correct. There was at
least an 85% reduction in the total suspended solids of untreated wastewater. This proved
that the present systems of removing total suspended solids are effective and we can be
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StudentName(s): N. Bonadies

Proj. Title: The Efficacy of Bleach as a Disinfectant

Abstract:

This experiment is meant to test which household disinfectant works best on destroying
unknown micro-organisms found in an equine environment (a barn). As an equestrian, |
wanted to prove that disinfecting certain equipment with bleach would be more effective
that using other agents such as alcohol, peroxide, or a placebo. Two samples were taken
from the barn. They were identified as Sample A and Sample B. Each sample was used to
inoculate Petri dishes (Al, A2 and B1, B2). The Petri dishes were segmented into 4 zones
(North, South, East, and West). Paper disks were treated with the disinfectant agents and
placed into each zone. I observed how each disinfectant affected the growth of the
unknown micro-organism. This test was conducted twice for a total of 8 unique tests. The
method used to collect information on the experiment was to make visual observations
periodically, log the observations and take photos.
B) began to grow in the Petri dishes, | observed hallows of differing sizes appearing around
disinfectant disks. The area where the bleach disk was placed had the largest hallow of no
micro-organism growth. Additionally, as the test progressed over time, the bleach was the
most effective in prohibiting the micro-organism from over running the disinfectant disk.
At the onset of the experiment, | thought that the bleach would be the most powerful
disinfectant. The results | obtained from the eight unique tests proved that bleach was the
most powerful disinfectant at retarding or destroying the unknown micro-organism.

As the micro-organism samples (A and
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ELorJ;]. Title: \Watch it Rot
2012

StudentName(s): K. Hussain

Abstract:

conclusions.

In my experiment, | tested to see whether pesticides and preservatives affect how long a
food stays fresh. | tested this by taking a slice of onion with pesticides and a slice without
pesticides, and leaving them out to deteriorate for a period of ten days. | did the same
procedure with a slice of bread with preservatives and a slice without preservatives. Over
the ten days, | recorded my observations, like amounts of mold each had grown, or how the
color changed. At the end of the ten day period, | observed and recorded all changes made
from the beginning of my experiment. With this knowledge, | formed my results and
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ELOrJ;]- Title: 'The Eco-Friendly Diaper; Landfill Design The Type of Cloth Versus The Rate
Of Decomposition .

Abstract:

cloth @ 35 days/35 days

Versus

18 billion non-eco-friendly disposable diapers are deposited into shrinking landfill areas
yearly. These areas are not recycled to allow reuse.
a rapidly decomposing primary substrate (paper is hypothesized to decompose fastest) for
eco-friendly disposable diaper production. Four cloths were deposited in a chicken
manure/soil substrate and weighed at 1, 3 and 5 week intervals to determine rate of
decomposition. This method was limited by paper's superior decomposition (beyond

physical measurement after 1 week). Hence, a dynamic rate of decomposition was devised
for paper to calculate its decomposition in relation to the other cloths:
paper - weight paper @ 7 days/7 days

This experiment proposes

initial weight
initial weight of other cloths - weight

Paper has excellent absorbency. It can be utilized in combination with its decomposition to
effectively recycle our landfill areas. It would not introduce toxic materials to the biosolids
deposited with them, and allow production of fertilizer for crops. Biogas could also be
harvested for sustainable eco-friendly energy production. This proposed landfill would
incorporate 3 primary "revolving" areas: Deposition, Biogas Harvesting, and Fertilizer
Harvesting. As the Deposition area fills to capacity, it becomes the new Biogas Harvesting
area. As the Fertilizer Harvesting area is depleted, it becomes the new Deposition area. As
the Biogas area becomes depleted, it becomes the Fertilizer Harvesting area.
of eco-friendly diapers and the subsequent recycling of bio-solid wastes creates the
potential to stimulate our economy by providing jobs, tax incentives, and creating
sustainable products for industry and families alike.

The use
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StudentName(s): C. McNary

Proj. - Title: Which Brand Of Orange Juice Has More Vitamin C?

Abstract:

The purpose of this experiment was, Which Brand of Orange Juice Has More Vitamin C?
The three brands chosen are: Florida’s Natural, Minute Maid, and Tropicana. Some
independent variables are the three different brands of orange juice. A dependent variable
in the amount of Vitamin C. This is good experiment for people know which brand of
orange juice is healthier for them to drink. First, you needed to boil four cups of water.
Add ¥ of a teaspoon on Cornstarch into a large lemonade glass. Next, pour all of the
material from the pot into the large lemonade glass. Measure ¥ of a cup of Starch Solution
and pour it into each of the 3 glass cups. Add 8 drops of iodine into each of the 3 cups.
Keep adding it until it turns blue. Put the brand of juice you are testing into a paper cup.
Pull the juice you are testing into a 10ml dropper. Add 1ml at a time and keep track. Keep
adding the juice until the color becomes clear. The cup with the least amount of drops has
the most Vitamin C. Lastly, repeat all of the steps 3 times for each brand of orange juice.
In the results Tropicana had an average amount of 18.3 ml. Next, Minute Maid had an
average of 14.6 ml. Lastly, Florida’s Natural had an average of 47 ml dropped. Overall
Minute Maid has the most Vitamin C. Next, was Tropicana. In last was Florida’s Natural.
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StudentName(s): C. Bernstein

Proj. Title: The Effect of Fertilizer on Algal Growth

Abstract:

The purpose of this investigation was to analyze how nitrogen-based fertilizers affect algal
growth, in order to study how surface runoff causes oxygen decline in water ecosystems.
Two tests were conducted. Sample chlorella, which are a species of single-celled freshwater
green algae, were cultured and placed under fluorescent light. Next, 200mL of algae were
placed in 3 containers, and varying amounts of fertilizer were added to containers 2 and 3,
with the first container as the control. The results for each test were similar: for the first few
days, the containers with fertilizer showed rapid and much more growth than the control.
After those first days, the algae with fertilizer started rapidly declining in growth, and the
algae that were left sank to the bottom of the containers. The growth continued to diminish,
while the control algae stayed the same. These results demonstrated what occurs in a pond
environment. The nutrients from the fertilizer, like nitrates, were consumed by the algae
and caused them to bloom for the first few days, and then died, and as they decomposed,
consumed oxygen. If the containers included similar nutrients to an actual freshwater
habitat, the blooming and decomposing would have continued, as these organisms do not
need oxygen to do so. This demonstrated a significant issue occurring in water ecosystems
today because of surface runoff carrying these fertilizers into water, resulting in hypoxia,
which Kills other organisms. This test was important in demonstrating exactly how surface
runoff is causing environmental destruction.
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ELOr‘;]' Title: |Rain...Runoff...Ramifications?
2016

StudentName(s): J. Kelly

Abstract:

I chose to do this project because as a Boy Scout, | like the environment and | am working
towards the William T. Hornaday Award. This project, “Rain...Runoff...Ramifications?”
evaluates how rainwater runoff from agricultural and industrial land uses affect the Salmon
Brook River's water quality locally? If rainwater runoff from agricultural and industrial
land uses increase, then chemicals from those areas will enter the river's water, decreasing
the river's water quality. This will happen because increased or decreased levels of certain
chemicals can be harmful to the Salmon Brook River. First, check the weather report and

buy the Low Cost Water Monitoring Kit online. Next, go to the first site located on the
map. Go down to the river's edge and follow directions in kit for results. Then, record

show that when the rainwater runoff levels increased, chemicals either increased or

Also, dissolved oxygen levels went down because of the higher volume of water.
Rainwater runoff can greatly affect a river's water quality. It can harm a river's water

results and proceed to the next sites and repeat all after next rainfall. The results gathered

decreased. Phosphate and Nitrate levels increased on average, and pH levels went down.

quality because outside chemicals enter into the river's water, decreasing the water quality,

showing that my hypothesis was not rejected. The next thing that I now want to know is,

Does the current health of the Salmon Brook River provide a good habitat for fish, like

trout?”

Scientific Disciplines Selected by Student: | EM EV |
Scientific Disciplines Fair Categories
AT = Applied Technology EE = Engineering: Electrical & \( _ _ )
AS = Animal Science Mechanical _Life  Physical
BE = Behavioral & Social Sciences  ET = Energy & Transportation Sciences Sciences
Bl = Biochemistry EV = Environmental Analysis 7th & 8th Team LT PT
CB = Cellular & Molecular Biology EM = Environmental Management 7th Grade L7 P7
CH = Chemistry MA = Mathematical Sciences 8th Grade L8 P8
CS = Computer Science ME = Medicine & Health Sciences High School LS PS
EA = Earth Science MI = Microbiology High Sch. Team LST PST
EB = Engineering: Materials & PH = Physics & Astronomy
Bioengineering PS = Plant Science L )




Fair Category

. . . Project
L7 Connecticut Science Fair Abstract Nuber

Word Count 2017
238

ﬁLOrJ;]- Title: |\Can homeopathic solutions (phytotherapy) inhibit the growth of Group A
2017 Streptococcus (Staphylococcus aureus)

StudentName(s): A. Elfeky

Abstract:

Phytotherapy (the study of the use of extracts as medicines or health-promoting agents) is
an ancient tradition among many cultures and is growing in popularity within the United
States. The overuse of antibiotics to treat common bacterial ailments is of concern to the
medical community. If certain herbal extracts can inhibit the growth of common bacteria
then perhaps these extracts may assist in treating these diseases. The patient would have an
alternative and not have to solely rely on antibiotics.  In my experiment, | tested the
inhibition potential of three homeopathic solutions. Basically, bacteria were grown on agar

Staphylococcus aureus.

and a drop of each of the solution being tested was added in the center of each plate. |
looked for and measured the diameter of a kill zone where my solutions were added. For
each solution, the experiment was carried out in triplicates to validate my results. The
average of my 3 trials is as follows: Garlic extract, Ocm, Elderberry extract, 0.67cm and
Apple cider vinegar, 2.3cm. | used hand sanitizer as a positive control. That kill zone had
an average Kill zone radius of 1.33cm. The apple cider vinegar had the greatest inhibition
affect on the S. aureus bacteria, followed by the hand sanitizer and the Elderberry. The
garlic extract showed no inhibition of bacterial growth. Based on the results of this
experiment, apple cider vinegar shows the most potential as a bactericidal agent for
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ELOr‘;]' Title: |Ants, Glucose, Diabetes...Huh?
2018

StudentName(s): M. Jayawardena

Abstract:

Abstract: Are ants attracted to sweet tasting substances more than others? Diabetic
patients have Glucose in their Urine, normal Urine does not contain Glucose, and if it does
rarely in small amounts. Instead of a Diabetic patient’s Urine sweet tasting substances are
substituted, and salty, sour and spicy foods are given to the ants. If more ants prefer the
sweeter substances, there might be a relationship between ant’s crowding around certain
sick people’s Urine because of Glucose (Sugar). Procedure: The ants are given 7 different
types of food; Pancake Syrup, Strawberry Jam, water/sugar mix, potato, Pickles, Salted
fish, spice mix. The liquid foods are smeared onto cotton swabs. A different cotton swabs
with food, pickle, salted fish, spice mix, and potato is added at every 30 minute interval.
The ants are observed, and the number of ants at the different food types is noted.
Observations: There were more ants at the sweeter substances. The most amounts of ants
were seen near the potato. The ants stayed away from the other substances.

Abstract Results: The ants prefer the sugary foods instead of salty, sour, and spicy.
Abstract Conclusion: The ants did prefer the sweeter substances. The potato was their
favorite. Potatoes are high in Complex Carbohydrates, which is a simple sugar. Starch is a
storage form of Carbohydrates in plant foods. Ants prefer sweeter substances and are
attracted to the Urine of certain sick people because it has a sweet taste. A Diabetic’s Urine
has Glucose (Sugar).
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E[ﬁ’;}' Title: \WWhen Your Sniffer Snoozes
2019

StudentName(s): N. Doran

Abstract:

I conducted my experiment to see if the age of a female affects the amount of time it takes
for olfactory fatigue to take place. In my experiment | had different aged females smell a
teaspoon of apple cider vinegar using a wafting technique. When the female was not able to
smell the apple cider vinegar any longer, they told me and | would stop my stopwatch to
record that time. 1 did 10 trials for each of the 8 females that I tested. | left 10 minutes in
between each trial so that their olfactory system wasn't used to the odor of the apple cider
vinegar when | had them move onto the next trial. In my hypothesis, | thought that the
youngest female would have the longest olfactory fatigue because when you are younger,
you have a better sense of smell, so you would be able to smell the odor the longest. The
oldest female would have the opposite results. | found that the age of a female didn't affect
olfactory fatigue. The oldest female did have the shortest olfactory fatigue but the youngest
female didn't have the longest olfactory fatigue. Maureen had the shortest olfactory fatigue
with an average time of 2:13.29 minutes. She was the oldest female. Emma had the longest

olfactory fatigue with an average time of 3:29.99 minutes and she was the 2nd youngest
female. When | lined up the results in age order, the olfactory fatigue times went down as
the age went up, but then a time would go up and the pattern would be broken. I came to
the conclusion that my hypothesis was wrong and that the age of female doesn’t really have
an effect on the amount of time it takes for olfactory fatigue to take place!
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2020 Reduce It.

StudentName(s): A. Kelly

ELOrJ;]- Title: |'The Study of Ocean and Freshwater Acidification and Its Harmful Effect on the
Shells of Aquatic Organisms and the Evaluation of a Banana-Derived Additive to

Abstract:

have water purification properties.

Worldwide dependence on fossil fuel combustion for energy generates enormous amounts
of carbon dioxide, sulfur dioxide, and nitrogen oxide pollutants which are causing oceans,
lakes, and rivers to become dangerously acidic. The purpose of this experiment was to
examine how this ocean and fresh water acidity harms the protective shell covering of
shellfish and to determine if a newly discovered water purification compound can reduce
the effect. The hypothesis was that if unusual weather produces heavy rainfall in
Connecticut, then the ocean and stream acidity will increase and begin to dissolve local
shells, and this acidity/harmful effect can be reduced by a banana peel additive proven to

In Procedure I, ocean and stream samples from various
Connecticut locations were collected immediately after Hurricane Irene (8/2011) and later
after months of normal weather (11/2011.) In Procedure 11, three sets of solutions (@ pH
2.5,4,5,& 6) were formulated and the banana additive was prepared and mixed into two
sets. Shells were submerged in all samples, except for one Procedure I1/banana additive
set. Initial and final (8 day) values of solution pH and shell weights were recorded. All
aspects of the hypothesis were proven correct. Every ocean and stream “hurricane” water
sample was more acidic than those sampled during “normal weather”, and the total shell
weight loss percentage was higher in the “hurricane” (12.5%) vs. the “normal” (0%) water.
The banana additive significantly decreased overall weight loss by 66.0%, and lowered
acidity at 3 of 4 pH levels (2.5,4,&5.)

Scientific Disciplines Selected by Student: |_AS BI CH EM EV

Scientific Disciplines

Fair Categories

AT = Applied Technology

AS = Animal Science

BE = Behavioral & Social Sciences

Bl = Biochemistry

CB = Cellular & Molecular Biology

CH = Chemistry

CS = Computer Science

EA = Earth Science

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical

ET = Energy & Transportation

EV = Environmental Analysis

EM = Environmental Management

MA = Mathematical Sciences

ME = Medicine & Health Sciences

MI = Microbiology

PH = Physics & Astronomy

PS = Plant Science

4 )

Life  Physical
Sciences Sciences
7th & 8th Team LT PT

7th Grade L7 P7
8th Grade L8 P8
High School LS PS

High Sch. Team LST PST




Fair Category

. . . Project
L7 Connecticut Science Fair Abstract Nuber

Word Count 2021
235

ELOr‘;]' Title: |Frog Peptides Vs. Bacteria
2021

StudentName(s): D. Bierut

Abstract:

The purpose of my project is to see if peptides that naturally form on frog skin will kill
bacteria. This is important because many people are saying that bacteria is adapting to the
normal vaccines and that peptides are an answer for this dilemma in medicine. To obtain
the peptides I used two green tree frogs, which are native to this area. | used six agar plates.
| took a swab and sterilized it so | would not put any unwanted bacteria on it. Then I took a
tube of E. Coli, B. Subtillis, and M. Luetes. | swabbed the bacteria in a way so each had a
separate plate and each bacteria had two plates each. Of course, | sterilized between every

time. In an article | had read, scientists just wet the frogs to obtain bacteria, so | did the
same. | washed the frogs off and swabbed their skin. | wiped what was on the skin, on a
small portion of the bacteria. A few days later, | checked the bacteria. There was a
noticeable difference in bacteria proportions. When | repeat the experiment | will count the
colonies of bacteria so | can get a more accurate measurement. | also wish to buy some
peptides because the way | have obtained them is not the most effective. | really someday
hope to take the project further and apply it in medicine.
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StudentName(s): B. Brigham

Proj. Title: One Dog's Poop, Another Man's Treasure!

Abstract:

handled the manure.

difference between dog and cat.

The purpose of this project was to help keep pet manure out of landfills and to make energy
from it. Both will help the environment. If I use different types of poops, which one will
produce better methane to power a lamp. The independent variable was the type of manure
and the dependent variable was the fuel output. The controlled variables were the place,
water, and temperature. | constructed a methane digester for each type of poop, but Mom

I watched for the collection containers to be pushed up by the
production of gas. | tested for gas by measuring the length of time a flame burned within
the gas collection container. The first two test trials showed that Co2 was made because
the candle flame went out in less than two seconds. The third test showed that methane was
formed because the flame burned brightly for more than six seconds. There wasn’t much

In conclusion, | learned that you can make methane out
of poop, but it is really hard to do and takes a long time at about 60 degrees. My
experiment was not valid even though | was able to make methane because | didn’t repeat
the experiment with several sets of digesters and several different sets of dogs and cats.
Even if | had found a huge difference between my dog and cat, | wouldn’t know if the
difference was between just those two animals.
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Proj. - Title: Hydroponic Tomatoes
2023

StudentName(s): O. Pritchard

Abstract:

Hydroponics is the process of growing plants in an inert medium or liquid, with added
nutrients, without soil. The purpose of this project was to discover in which hydroponic
medium plants grew best so that the results could be used to further the successful
harvesting of food without soil. My hypothesis was that if tomato plants were grown
hydroponically in four different mediums, then the plant in the coir (coconut fiber) would
grow the best. This is because the coir is natural and, as an added bonus, has trichoderma
fungi, which helps stimulate root growth and holds minerals released to plants as needed.
The hydroponic system used for this experiment was an ebb-and-flow system. These
systems flood the plant containers three times a day. The mediums used for growing the
tomatoes were expanded clay, coir, perlite, and vermiculite. Expanded clay is small clay
pebbles that are superheated and filled with air until they expand. Coir is a fibrous part of a
coconut husk. Perlite is a type of volcanic glass that turns into light pebbles when heated.
Vermiculite is a mineral that expands when heated. After eighteen days of testing, there
were nine sprouts in the expanded clay, ten sprouts in the coir, twenty-three sprouts in the
perlite, and fifty-two sprouts in the vermiculite. My hypothesis at first appeared incorrect,
but upon further growth time, the plants in the coir grew to significantly greater heights in
half the time. Hydroponics broadens the possibilities of growing food without soil.
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prol. - Title: Music and Its Effect on Reading Speed
2024

StudentName(s): S. Weiser

Abstract:

The goal was to improve students’ reading speeds. In primary research it was found that
listening to classical music has shown to help to facilitate neural conduction, music affects
different people in different ways and that dissonance is distracting and unnerving as are
provocative lyrics. The scientific question was: How does classical music affect a subject's
reading speed? The hypothesis was: If classical music is played while a subject is reading,
then a subject will read faster than if heavy metal music is played or there is silence
because there will be no distracting, dissonant tones and because classical music has been
shown to align brain cells so that one may think clearer. To test this, a subject read for two

minutes from 'Island of the Blue Dolphins’, listened to Piano Sonato D-Dur Hob, read a
different passage with the heavy metal song, '‘Danger Line' playing and then finally, two
minutes of silence as they read. The results showed that the results of my experiment partly
supported the hypothesis. The results showed that subjects read faster when listening to
classical music than when listening to heavy metal. All 5 supported this. However, the
control, silence, caused 3 out of 5 subjects to read even faster than when listening to
classical or heavy metal music. This is most likely because silence lacks any of the
distractions of heavy metal or even classical music. Furthermore, music affects different
people different ways. Silence takes away any possibility of reminders of pain or joy,
therefore causing a subject to read faster or slower. This is cause for further research.
However, the fact that silence worked better can be used in a classroom environment.
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ELorJ;]. Title: ["Think Fast"
2025

StudentName(s): J. Matunas

Abstract:

The purpose of the experiment was to see when a person’s reaction time is the quickest.
The independent variable was the time of day. Also, the dependent variable was the
centimeters the subject stopped the meter stick. The procedure for the subjects was: 1. Get
tested at the three set times (7 a.m, 12p.m. 7 p.m) 2. The subject was asked to stop the
yardstick as quick as possibly with his or her thumb 3. The subjects were tested for two
other days at the same designated times. The data that was collected showed that the
subject’s fastest reaction time was at 12 P.M and the slowest reaction times were at 7 am
or 7 p.m. This varied per subject. Finally, the conclusion showed that the subjects had
faster reaction times at 12p.m and slower reaction times at 7 a.m. and 7 p.m.
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StudentName(s): J. Ong

ﬁ[ﬁ{i Title: How Plants React to Different Types of Music During Growth

Abstract:

The purpose of the experiment was to determine through observation if exposure to music
affects plant growth, in order to discover a more sustainable, economic way to boost plant
growth. All variables were controlled as much as possible. Three sets of plants were
placed in different rooms that had similar window exposure, faced the same direction, were
given the same amount of water, and the music could not reach any plant other than the
plants it was intended to reach. One set did not receive any contact with music, while the
other two did. One set received twelve hours of rap/hip-hop music and the other twelve
hours of classical/religious music per day. On the first day, the plants were transplanted
and, at the end of every week after that, the plants were photographed. On the final day of
recording the plants were photographed again and almost every day the plants girth, height,
leaf sizes, and color were observed and recorded. After just the first week or two, it
became apparent that the plants subjected to music were growing at a faster rate. Both
music exposed plants fared better than the control, but the classical/religious plants were
superior in almost all categories especially largest leaf size, number of leaves, and average
height of the stems. If music were proven to be an effective plant stimulant, it should
become more commonly used, because it is economical and saves materials and fuel that
are used to manufacture and distribute commercial plant stimulants.
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ﬁLOrJ;]- Title: [How What we Eat for Breakfast Affects Schoolwork, Mood, Wakefulness, and
2027 Energy Throughout the Morning.

StudentName(s): J. Lustbader

Abstract:

The first meal of the day plays a significant role in how people function during the day. The
purpose of this experiment was to determine an energy source for the first meal that helped
students function better and longer each day.  Thirty students were divided into three
groups and administered three different breakfasts on three different days: no food, sugary
cereal, or UCAN. UCAN is a long-acting, complex, carbohydrate shake. In my procedure,
the subjects waited two hours after the breakfasts were served, the time after which simple

sugar in the bloodstream has spiked and dropped. During this time, UCAN's effects were
still ongoing because UCAN contains complex carbohydrates. After this two hour period
passed, the students were given a brief questionnaire including cognitive testing The
subjects’ self-report questionnaires showed that those who had eaten UCAN felt less tired,
had more energy, and felt less moody than the other groups. The cognitive testing showed
mixed results, but the test that required the greatest amount of immediate sustained
concentration, reverse digit recall, clearly showed UCAN was superior to the other two
breakfasts. The above results suggest that a complex carbohydrate that does not result in a
large glucose drop and causes only a minimal rise in insulin gives one a sense of feeling
better and helps to sustain cognitive abilities to do more complex tasks during the day.
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E[ﬁ’;}' Title: | The Sugar Substitution
2028

StudentName(s): H. Bissonnette

Abstract:

My project centers on baking, because | love to bake, and most everyone today is trying to
eat healthier. Most recipes use sugar as the sweetener, and | wanted to see if natural sugar
substitutes (thought to be healthier) could taste as sweet as sugar in a cookie recipe, and
which would give the closest taste to sugar. | hypothesized if molasses was substituted for
sugar in a recipe, then the cookie would taste better than if another natural sugar substitute
was used, because molasses most closely relates to the taste of sugar. | made four batches
of the same cookie recipe, using sugar first, and then substituting honey, molasses and
agave nectar for the sugar in the three next batches. | baked the cookies, then asked friends
to taste each of the cookies and rate them for taste, texture, sweetness and appearance on a
scale of 1 to 5, then rank them in order of preference. The participant’s ‘sweetness’
ratings for the sugar and the molasses cookies were equal, with agave nectar and honey
following. The overall preference rankings were molasses, sugar, honey, and agave nectar.

terms of calories, fat, etc.

My hypothesis was affirmed as most people preferred the cookie that had molasses
substituted for sugar, in terms of the ‘sweetness’ rating and overall preference.
experiment is a good start to evaluating substitutions for sugar in home baking recipes.

Future expansions could include evaluating the actual ‘healthiness’ of those substitutions in

This
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StudentName(s): L. Medina

ELorJ;]. Title: Plants and Lights

Abstract:

sunlight.

Usually people grow plants in sunlight, but what i want to know is how large will bean
plants grow using different shades of sunlight, which are red, green, blue, and orange. This
project looks at how large plants grow using different colored lights. The four different
plants growing under different colored lights had six weeks to grow. They were measured
by centimeters and the results were recorded each week. The lights inside the room were
turned off to avoid exposing them to sunlight. My hypothesis was that the bean plants
growing under the orange and red lights will grow faster than the bean plants growing
under the green and blue lights because they are lighter and brighter lights. The
experimental results supported my hypothesis by showing that the plants growing under the
red and orange lights will grow larger than the others. The orange light,however, grew
larger than the plant growing under the red light. This experiment shows that plants
growing under an orange or red light will grow larger than a plant growing under normal
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ELOH;]' Title: |Geotropism: Fact of Fake
2031

StudentName(s): K. Vassilopoulos

Abstract:

My project is about plant growth. Scientists think you should grow plants right side up so |
was thinking gravity would affect plant growth. | tested this hypothesis by buying two

plants. | placed one on the table upright and one on its side. | found out that gravity does
not affect plant growth. growth
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ELOrJ;]- Title: The Greenhouse Effect
2032

StudentName(s): J. Moscarelli

Abstract:

Objective: If two greenhouses of the same structure are built and a small plant is placed in
one of them, the greenhouse with the plant will have a lower temperature than the
greenhouse without the plant because the exchange of carbon dioxide from the plant will
disrupt the buildup of greenhouse gases. Relevance: The increase of greenhouse gases,
specifically carbon dioxide, in the atmosphere has lead to an increased warming of the
earth’s surface since the Industrial Revolution. Plants remove carbon dioxide from the
atmosphere. Deforestation leads to an increase in the atmosphere’s carbon dioxide level
because there are fewer plants to remove the carbon dioxide and when they are cut, they
release carbon dioxide into the atmosphere. Methods: Two greenhouses were built to
simulate the earth’s surface and the atmosphere. The greenhouses were built out of wood
in the same way and were of the same size. Soil was placed in the bottom of both. A small
plant was placed in one of the greenhouses. A piece of plexiglass was placed over both
structures to simulate the earth’s atmosphere. Thermometers were placed in each
greenhouse. Temperatures of the room and of each greenhouse were recorded at four
different points of the day. The weather was also recorded at these times. Results: Both at
the 12pm reading and when the weather was sunny, the temperature in the greenhouse with
the plant was lower than the temperature in the greenhouse without the plant. At other
times of day or if the weather was cloudy or dark the temperature in greenhouse with the
plant was higher than the greenhouse without the plant. Conclusion: At 12pm or on days
that are sunny, photosynthesis is most efficient at removing carbon dioxide from the
atmosphere and results in lower temperature. When there is no sun, or at other times of
day, photosynthesis is less efficient at removing carbon dioxide and plant respiration leads
to an increase in temperature in the greenhouse with the plant. If this experiment were to
be performed outdoors and in a season other than winter, the results may have shown a
more pronounced decrease in temperatures in the greenhouse with the plant.
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ELOrJ;]- Title: 'The Clean Water Project
2033

StudentName(s): Y. Gazula

Abstract:

Abstract All over the world, billions of people die from water-borne diseases each day.
The purpose of my science fair project was to see if | could make a filter using natural
available materials that could filter dirt, color, and acidity. I figured out how to make a
homemade filter using a recycled soda can, charcoal, sand and a few cheese cloths, which |
would test to see if it could filter out dirt, color and acidity. I hypothesized that it would not
work, because it came into my mind that that is why a lot of people use commercial water
filters these days. The constant in my experiment is the homemade filter and the control is
the tap water. My dependent variable is the tap water mixed (separate samples) with dirt,
lemon water, and coloring, and my independent variable is the tap water. The way |
measured the dependent variable was that | took three different samples of water, one
mixed with dirt, the second mixed with coloring, and the third with lemon water, | checked
the pH of each sample before I filtered it and also after, to see the change after it is filtered.
I was really surprised at the results of the homemade filter, Dirt water: (Before): 5.3

9.5

(After): 7.2 , Lemon Water: (Before): 3 (After): 6 Colored Water (Before): 4.5 (After):
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Proj. - Title: Quiz Performance During Different Times Of The Day

Abstract:

performance.

This experiment was performed to determine if the time of day impacts academic
performance. First grade students were given four different math quizzes on two separate
days. The students were given a quiz at 9:00AM followed by a quiz at 2:00PM on both
days. The quizzes were scored, analyzed and compared to each other. The results showed
that the quizzes given in the morning had higher average scores than the quizzes given in
the afternoon. My hypothesis was supported on both days as evidenced by quiz score
averages. On day 1 the morning quiz average was 89% as compared to the afternoon
average of 80.01%. On day 2 the morning quiz average score was 92.11% as compared to
the afternoon quiz average of 85.54%. An Advantage to these findings is being able to
schedule exams and standardized testing to increase the likelihood of higher academic
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ELOrJ;]- Title: |Electricity from where?
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StudentName(s): G. Goldman

Abstract:

Abstract | chose to do this project because | wanted to see if fruit can produce electricity
and light a led light. When | first started this project, | made a few mistakes which
prevented me from getting enough energy to light a light bulb. I found that the alligator
clips need to be connected to the right material. The copper penny from 1960 must be
attached to the positive and the zinc nail must be connected to the negative. A penny from
1960 is better to use because it is more likely to have better copper than a newer penny. If
the penny is dirty you need to clean it to produce a better connection to the copper. The led
light should not be more than 2 volts. It is hard to get 3 volts out of fruit. The highest volt

total | was able to get was 2.38 volts. | only needed 4 pieces of fruit which were citrus fruit.

Citrus fruit is better to use because it is acidic which helps their juice to conduct electricity.
Some citrus fruits are lemons, oranges, grapefruit, and limes. This experiment was
interesting since it had a lot of cool facts. | hope | can do this project again because it was

fun too.
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E[ﬁ’;}' Title: Rock the Brownfields Green: Food for Fungi

Abstract:

products (Stamets, 2011).

Is in situ bioremediation a viable solution to Fairfield County’s oil-contaminated soil?
Huge amounts of hydrocarbons enter Fairfield County’s environment through
manufacturing, petroleum spills and underground oil-tank leakages. Pollutants endanger
biodiversity because they are hazardous to life. Bioremediation is an innovative bio-
technological remedy to restore soil to a healthier state thereby encouraging ecosystems to
flourish (Martin, 1983). The cost of soil remediation is prohibitive, since it involves
excavation, removal of contaminants and the acquisition of clean fill. One of the primary
roles of fungi in the ecosystem is decomposition. The mycelium secretes extracellular
enzymes that break down lignin and cellulose composed of long hydrocarbon chains
(Jennings, 2010). These hydro-carbon chains are structurally similar to petroleum

The focus of this study examines the ability of Grey oyster
mushrooms, Pleurotus ostreatus, to metabolize motor oil. Five test cultures were
performed in two phases. Substrates of Pleurotus ostreatus mycelium were injected with
varying amounts of 30 weight motor oil using a 10cc syringe. One control group in each
culture was not injected with motor oil. The temperature, humidity and growth were
monitored daily and recorded over 3-4 weeks. The fruiting bodies of the first flush were
harvested and massed. In both phases, the data collection revealed, the growth of fruiting
bodies occurred exponentially with the presence of motor oil. Therefore, with future
testing , the cultivation of Grey oyster mushrooms could remediate soil on many of
Fairfield County’s oil-contaminated sites.
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ELOrJ;]- Title: | The Great Plains of Change

Abstract:

The purpose of this experiment was to investigate the effect of amount of water given to
corn plants on their growth. This is relevant today because climate change is quickly
altering the earth’s climate, including precipitation patterns in America’s Corn Belt, where
most of the world’s corn is grown. It was predicted that the control plants and the ones
closest to them will grow the best since their water allotment is nearest to the amount that
the plants would receive in the real world. The procedure included the installation of an
environment that was as close to the real conditions that the plants would weather in the
Corn Belt as possible. Twice a week for five weeks, the experiment of two trials of five
plants each, each in which one plant received the least amount of water, one received less,
one received a control amount, one received more, and one received the most water, was
watered varying amounts around the control. On these designated days, their heights and
photographs were taken. General observations were recorded every day during those
weeks. The data analysis showed that, if the anomalies are disregarded, the hypothesis was
supported. The conclusion drawn was one that stated that, based on the data, future effects
of climate change in terms of precipitation in the Corn Belt will likely have a negative
impact on its corn crop. The experimental process worked sufficiently enough, but
definitely would have benefitted from improvements.
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Proj. Title: Teredo Navalis- A Population Density Study

Abstract:

The purpose of this experiment was to test to see if different dock material types affect the
population density of Teredo navalis (common shipworms).
dock traits were selected. Test boards were dried, weighed, and labeled. Each panel was
attached onto white oak strips, with 2 spacers in between them. They were attached onto
the wooden docks by using the boat to get to the docks and drilling the panels into the
wood. For the steel dock, fabric strips were wrapped around the pilings and drilled into
each oak strip to attach the straps. Salinity and temperature were tested every month. After
five months, the boards were pulled from the water. Each organism recovery board was
dissected and each test board sanded to count how many entrance tubes there were to
calculate the population density. The microscope was used to identify species recovered.
Based on the data, it seems the site location of the boards affected the panel population
more than the dock type. As the amount of worms increased, the wood loss increased. Since
both the steel dock sample, and some of the wooden docks had high populations, it doesn’t
seem to matter if the docks contained wood or not. There was a large difference between
Mason Island wooden docks and all the other docks, perhaps because Mason Island had
lower salinities and higher temperatures. Also, this dock was closer to the river mouth,
while the others docks were more open to Long Island Sound.

Four sites with different
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Proj. Title: Carbon Dioxide’s Effect on Plant Growth
2504

StudentName(s): M. Foster

Abstract:

The objective of this experiment was to test the effect of carbon dioxide on carrot and
radish growth. When the plants germinated, they were put into two separate environments:
the normal environment (greenhouse) and the CO  exposed environment (consisting of a
plastic structure with holes for ventilation, a tube for watering, and a plate containing

CO ). At the conclusion of the experiment, it was found that the CO  exposed plants
could not undergo evapotranspiration because CO clogged their stomata. The
temperature of CO  exposed plants was warmer than the normal plant’s temperature.
Condensation was observed on the box caused by CO . This resulted in the unintended
effect of mold and fungi growing at a fast rate in the Carbon Dioxide exposed plants
because of the moist, warm environment. Fungi and mold seemed to contribute to the
plants’ postponed growth. For example, the data revealed that carrots grew to 3.5cm and
radishes to 1.2cm in the normal group, and for the CO  exposed group, carrots grew to
1.5cm and radishes to 0.5 cm. Normal plants mold and fungi began being noticeable on the
third week of the experiment and were much less persistent. Carbon Dioxide is detrimental
to plant growth as it stalls growth and keeps them from cooling off. Plants are an essential

part of life giving needed oxygen to other organisms, keeping the environment at a cool
stable temperature. CO has direct effects on both of these necessities.
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ﬁLOrJ;]- Title: |How Does Different Water Solutions (Pollution) Affect Daphnia?

Abstract:

If different solutions of water are tested on daphnia, which solution will kill the most? The
question | am trying to answer is what type of water is the purest and contains the least
metal and impurities. 10 daphnia were placed in 5 cups, using a pipet. Inside of the cups
were 5 different solutions of water: well, stream, control (water the daphnia arrived in,
which is spring water), distilled, and bottled water. Then, every day, | recorded how many
daphnia were alive. | then fed the daphnia according to how many were alive that day, for
example, if 5 daphnia were alive, then | would feed them 5 drops of yeast water (the water
is made of their substance). About halfway through the week, | noticed that some daphnia
were active, while others stayed at the bottom. The ones that stayed at the bottom usually
died the next day; when the daphnia died at the bottom, later they started to look like white
fuzz balls; the live daphnia were also shedding their skin. So, the waters with the least
metal (daphnia are very sensitive to metal) were the purest. The best solution was well
water, because no daphnia died inside it, unlike distilled and bottled water. | could have
measured the amount of light and heat the daphnia came into contact with. Also the yeast
solution’s exact concentration could be more exact. | did this experiment to help people
from drinking polluted water, which inspired me for this project.
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StudentName(s): V. Conley

Abstract:

As a ballet dancer, | know balance is very important. | wanted to learn about how balance
works and what affects it. | also wanted to know how sight and sound affect a person’s
balance. My hypothesis was that if someone can’t see or hear their surroundings, then they
will have the hardest time balancing. | tested myself and three other subjects using a
video camera and a stop watch to time how long each of us could balance on one leg under
four conditions: regular, blindfolded, ears covered and ears and eyes both covered. There
were three trials of each condition for each person and then I calculated the averages to
determine the results. ~ When we had the blindfolds on, we wobbled, jumped, and moved
around more than without the blindfolds and we lost our balance in a shorter period of time.
With just hearing blocked, there wasn’t much change in balance times. When we had both
our ears and eyes covered we wobbled, jumped and moved around more than we had every

other time.

In conclusion, sight and sound does affect balance. Having no sight and no
sound makes it harder to balance than having sight and sound. This agrees with research |
found out about how the body balances. We use sight, sound and muscles to help us
balance and when any of them are taken away we lose our sense of balance.
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ﬁLOrJ;]- Title: |/Analysis of Local Watershed and River Contaminated Sediments, and Effect on
River and Long Island Sound Waters

Abstract:

My goal was to take “A Sedimental Journey” of my local water shed (four rivers and
sediments) to find causes of increasing pollution. | analyzed nutrients, pollutants, and
microbial growth (bacteria, fungi, and coliform) in both sediments and rivers. | then found
correlations between sediments and rivers, as well as correlations between nutrients and
contaminants. | also used a watershed protocol to determine overall health of rivers,
specifically the “Watershed Habitat Evaluation and Biotic Integrity Protocol” (WHEBIP).
Important discoveries included: ¢ Fungi (average growth 95%) exist in each river, ¢
Bacteria (average growth 90%) in 70% of sites, * Coliform of bacteria / animal wastes
(average growth 60%) exists in all sites, * High deposits of mercury and lead exist in all
sediment sites, especially West, Mill, & Housatonic, ¢ Low levels of iron exist in 50% of
river sites,  All nutrient levels tested low to none in each sediment sample, « High levels
of phosphates and nitrates exist in all river samples (can lead to depleted oxygen and water
life), » The Watershed Protocol (WHEBIP) revels poor conditions, * Most contaminants
appear to be “run-off” from residential and industrial sites, « There is a dangerous negative
correlation between nutrient levels and microbial growth, and e There is a positive
correlation between river and sediment contaminants.
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ELOrJ;]- Title: |Indicate Your Vitamin C

Abstract:

Juice.

This project is about the difference of Vitamin C in three different juices. | wanted to see
whether the juices contain the amount of Vitamin C they say they contain. Sunny D says it
contains 120% Vitamin C per serving. While Simply Orange (no pulp) says, it contains
100% Vitamin C per serving. Lastly, Tropicana says it contained 100% Vitamin C per
serving. These percents are based upon how much Vitamin C you are supposed to have per
day. It does not matter really, if you have a little more than 100% Vitamin C per day. Extra
Vitamin C will just be eliminated from your body. | became interested in this project
because | always wondered how much Vitamin C some orange juices contain. Then you
hear that Orange Juice companies just lie. Nevertheless, | would like to check for myself. |
did this, so later when I am in the store, I will choose the drink with the most Vitamin C.
This project’s purpose is to inform people which juice has the most Vitamin C. This does
not inform people on which orange juice is healthier. | hope to educate people and get them
interested to try this experiment themselves, but with different items or types of Orange
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ﬁLOrJ;]- Title: |Does Temperature Affect Hibernating Bat's Mortality?
2509

StudentName(s): G. Domashinski

Abstract:

Does ambient temperature during a bat’s hibernation have any effect on survivability of the
species? My project concerns how temperature variations given to 13 bats of two species in
a flight cage might affect a bat’s chances of survival. Prior to the discovery of WNS in
2007, scientists were only aware that bats preferred hibernacula temperatures with
temperatures of 34-41 degrees F. WNS has been killing bats off by the millions (the little
brown bat and Indiana bat), but why are some bat species plummeting while others are
doing well (such as the big brown bat)? | selected the big brown bat (Eptesicus fuscus) and
the little brown bat (Myotis lucifugus). They were exposed to a semi-enclosed cooler. They
would either remain in the cooler or resort to a warmer area. The little browns moved from
the cold area and scattered around the flight cage. The big browns stayed in the cooler and
huddled together to conserve body heat. This showed that though big browns preferred the
colder climate, they knew to conserve their own heat even in the lowest possible
temperature possible for torpor in bats. WNS is a cold-loving fungus and it would not
thrive when the bats are huddled together trying to keep warm with small clusters. The big
brown bat made better decisions by huddling together in a small cluster. This experiment

suggests that the big brown bats make better choices, per se, and that is why they have a
better survival rate.

Scientific Disciplines Selected by Student: |_AS BE CB

Scientific Disciplines Fair Categories

AT = Applied Technology EE = Engineering: Electrical & \( )
AS = Animal Science Mechanical Life  Physical
BE = Behavioral & Social Sciences  ET = Energy & Transportation Sciences Sciences
Bl = Biochemistry EV = Environmental Analysis 7th & 8th Team LT PT
CB = Cellular & Molecular Biology EM = Environmental Management 7th Grade L7 P7
CH = Chemistry MA = Mathematical Sciences 8th Grade L8 P8
CS = Computer Science ME = Medicine & Health Sciences High School LS PS
EA = Earth Science MI = Microbiology High Sch. Team LST PST
EB = Engineering: Materials & PH = Physics & Astronomy

Bioengineering PS = Plant Science




Fair Category

. . . Project
L8 Connecticut Science Fair Abstract Nuber

Word Count 2510
205

ﬁLOrJ;]- Title: |Distracted Driving = Danger
2510

StudentName(s): J. Garvey

Abstract:

The purpose of this experiment was to find out if texting or talking to someone on the
phone while driving affects how well a person drives, and if so, which one is worse.  The
procedure was to identify eight subjects and using a Simulated Driving Machine (SDM),
start the course, with phone against subject’s ear. During the drive, have an assistant talk to
the driver, asking scripted questions. Repeat procedure , with assistant texting scripted
questions to subject. Make sure the subject knows that he/she must immediately respond to
texts, and give a reasonably thought-out answer. Then, take a test with no distractions at all.
Conduct each test two times for each subject. Record all results, including how many times

the subjects went off course, and how long it took for subject to finish each course. The
results were that while talking on a cellphone, there was almost double the amount of
crashes than when driving normally. The subjects crashed an average of 3 times more
texting while driving, than driving with no distractions. When driving with no distractions,
the drivers had very few crashes. In conclusion, both talking and texting on a phone affect
driver performance, with texting posing the most dangerous distraction.
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Proj. Title: Can Wii Sports be a Form of Exercise?
2511

StudentName(s): M. Josephs

Abstract:

Can Wii Sports be a Form of Exercise? Matthew Josephs — E7589 Ponus Ridge Middle
School, Norwalk, CT  The purpose of this project was to determine if Wii Sports can be a
form of exercise. My hypothesis was that if a person plays Wii Tennis for ten minutes, his
or her heart rate will increase enough for the activity to be considered exercise. | measured

the pulse rates of three volunteers after they rested quietly for five minutes and after they
played Wii Tennis for ten minutes. Three trials of the experiment were conducted. The
average heart rates for the three trials after exergaming were calculated for each volunteer.
On average, each volunteer reached the target heart rate required for Wii Tennis to be
considered exercise. However, the target heart rates for the three trials were at or close to
the minimum target heart rate. Therefore, | conclude that Wii Tennis is a form of light
exercise. Wii Tennis provides more activity than a video game where the players are
sedentary but not as much activity as actual tennis. A possible extension of this research
could be to have volunteers play a different Wii Sports game such as Wii Baseball or a
different type of Wii exergame such as Just Dance, or to have the volunteers play actual
tennis to see if a person’s heart rate increases enough for the games to be considered
exercise and how the results compare to the results from playing Wii Tennis.
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ELOrJ;]' Title: /An Investigation Into Hydrogen Production of Green Algae
2512

StudentName(s): P. Hansel

Abstract:

This project investigates the hydrogen-producing capabilities of cultures of the green algae
Chlamydomonas reinhardtii, C. moewusii, and Pandorina morum, and their hydrogen
production in different media. Initially, the investigation focused only on the hydrogen
production of C. reinhardtii. Hydrogenase, an enzyme found in algae, catalyzes the
reversible oxidation of molecular hydrogen from water. Hydrogenase is inhibited by the
presence of sulfur, a necessary nutrient to the growth of the algae, and by oxygen, produced
by the algae themselves, thus requiring anaerobic and sulfur-deficient conditions to
function. The algae were originally cultured in complete HSA solution in individual test
tubes, later moving to larger beakers. After sufficient growth, the algae suspension was
centrifuged, the HSA solution poured off, and the concentrate re-suspended in sulfur-free
HSA solution. This was subsequently divided into smaller cultures whose media had
different characteristics. Hydrogen production samples are taken daily and analyzed using
an electrical conductivity gas chromatograph. The hydrogen baseline was set with a small
sample of H2, and a peak was apparent at 0.08 pV. All calculations of hydrogen
concentration from the cultures are based on this peak. Data collection is ongoing. The
results are anticipated to reveal the degree of which the hydrogen production of the algae is
affected by the following variables: yeast presence, container type, light intensity, and algae
cell density. Cell density per mL was determined using a visible light spectrometer, and the
maximum concentration set by a repeatedly centrifuged and purified sample of each algae.
The uses of this research span two disciplines; the biological side of the results could
provide an insight into how different single-celled organisms coexist, while the physical
side includes the construction of an algae bioreactor which generates relatively
concentrated hydrogen gas.
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StudentName(s): K. Mossberg

Prol. Title: Out With Indigestion

Abstract:

Heartburn affects a large percentage of Americans. The objective of this project was to test
how effective certain antacids can be against acid indigestion and heartburn. Three antacid
brands (TUMS, Prilosec, and Top Care Acid Reducer), and three home remedies (Fish Oil
pills, Apple Cider Vinegar, and Baking Soda) were tested, using a stomach model and a
mixture of grease from 80% lean ground beef and lemon juice. This mixture simulates the
stomach contents after eating three hamburgers. The Ph was taken before and after each
antacid was added. The more the pH increased, the more effective the antacid was. The
results were compared to show how effective each antacid was. It was predicted that
Prilosec would be the most effective antacid based on cost. As it turned out, TUMS, Baking
Soda and Fish Qil pills were the most effective antacids.
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ﬁLOrJ;]- Title: |A Device for Detecting Microhematuria to Aid the Diagnosis of Schistosomiasis
2514

StudentName(s): P. Kage

Abstract:

Schistosomiasis is a tropical disease that affects millions of people mostly in poor countries
and causes tremendous suffering in children and adults. It is easily treatable with

medications if it is diagnosed early. My project is to find a simple, effective, and affordable
method to diagnose schistosomiasis in patients by using reagents contained on an ordinary
piece of paper. Schistosomiasis is a water-borne parasitic disease that causes chronic liver

of blood and hydrogen peroxide).

and kidney damage, inflammation of the colon, bloody diarrhea, and right-sided heart
failure. Schistosomiasis is spread by fresh-water snails. The schistosoma multiply in the
snails, get released and enter the human body through the skin when people get in contact
with contaminated water. My invention screens for early urinary schistosomiasis. My
invention consists of a paper strip to detect blood in the urine found in urinary
schistosomiasis. It costs only a few pennies and can be easily mass-produced. It consists of
paper, stabilized hydrogen peroxide (from OxiClean™, a bleaching agent), wax (from a
solid wax printer like a Xerox© Phaser™), and guaiacol (which turns blue in the presence
In essence, my invention is an economic and
effective diagnostic test. It costs mere pennies, is made from easily obtainable ingredients,
and is easily deployable. Early detection allows early treatment that helps millions of
people avoid the long-term disabling effects of this disease.
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ELOrJ;]- Title: |Polypropylene Oil Magnets: A Comparison of this Novel Approach using
Ferrofluids to established Methods of Oil Spill Removal including OEMs,
2515 .
Woodchips, Hay, and Compost

StudentName(s): A. Khan

Abstract:

Oil spills can be quite detrimental to animals, plants and the environment. They can also
pose health risks to humans. While there are well-known methods of managing oil spills, it
is important for us to explore even better ways that are environmentally-friendly, cost
effective, and efficient. In my experiment, | compared established methods for cleaning oil
spills using OEMSs, woodchips, hay, and compost, to my own method of polypropylene oil
magnets with ferrofluids. | tested layers of polypropylene cloth tied around a magnet and
lowered it to the surface of either a beaker or bowl containing 200 mL H20, 20mL of
motor oil and 5 drops of ferrofluids. The ferrofluids immediately began to move toward the
magnet with the oil following. I timed how long it would take the oil to be absorbed by the

cloth and using a pipette for the remainder. The average amount of oil cleaned per minute
(mL/min) for 0, 1, 3, and 5 layers of cloth respectively were: beakers (surface area of oil-
7.06 in2) — 3.87, 2.99, 5.43, 4.67; bowls (SA- 23.8 in2) — 2.53, 2.03, 1.91, 1.96. OEMs,
woodchips, hay and compost respectively cleaned 0.0014mL/min, 7.51, 2.18, and 8.55.
Results showed that polypropylene oil magnets work more efficiently in a smaller surface
area and with three layers of cloth. Their performance is not as efficient compared to
woodchips and hay but much more efficient than using OEMs. An advantage to choosing
this method of oil spill clean-up is that it does not deplete natural resources.
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ﬁLOrJ;]- Title: ' The Effect of Different Organic Materials on the Number of Ants Repelled

Abstract:

Ants have a keen sense of smell that can be affected through the use of chemicals acting as
repellents. My experiment focused on the use of common household organic materials to
determine their overall effectiveness as ant repellents. My hypothesis was that the stronger
smelling materials would affect the ant’s conduct the most. The materials | decided to test
were cumin, catnip, chalk, and cayenne pepper. | created a set up that allowed the ants to
travel from their starting point to a food source through a section of tubing treated with the
repellent substance. My experimental results showed that the stronger smelling materials,
cumin and cayenne pepper, did work the best in that they repelled the most significant
number of ants, cumin having repelled 64% of the ants and cayenne pepper 51%. However,
none of the materials proved to be 100% effective as several ants reached the food source.
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ﬁ[ﬁ{i Title: Measuring Air Pockets in Store-Bought vs. Farm Fresh Eggs

Abstract:

salmonella.

The purpose of this experiment was to compare the air pockets of store bought and farm
fresh eggs and to discover the dangers of larger air pockets. The procedure used involved
removing the first egg, locating the air pocket and measuring it using a vernier caliper.
Then, pictures of the pocket were taken and recorded. These steps were repeated with all of
the remaining store bought and farm fresh eggs. My conclusion is that, when the store-
bought eggs are brought home from the store, they have a larger air pocket than the farm
fresh eggs start with. It can also be concluded that starting with a large air pocket affects the
rate at which the pocket grows over time. Overall, it was noted that the air pockets of the
store-bought eggs were first measured with a large air pocket and the pocket grew larger
than the farm fresh eggs in the same amount of time. Throughout the project, | noticed that
the data proved that the store-bought eggs arrived with a bigger air pocket, and that their
pockets grew faster, as well. The research also indicated that, if eggs are washed too much,
or the air pockets get too big, the risk of salmonella is increased greatly. Overall, buying
farm fresh eggs will increase the amount of nutrients consumed and reduce the risk of
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StudentName(s): A. Greene

Abstract:

Have you ever noticed that people who are overweight tend to have high blood pressure?
You should start to question, “Why?” and “If there’s a solution to high blood pressure,
what is it?” In my project | test the problem, “How does laughter affect blood pressure?”
Since every 1 in 3 Americans in the U.S.A. has high blood pressure or HBP, | thought it
would be a good idea to test a possible cure for lowering blood pressure. | took people
from the middle aged group (13-18), and senior citizens’ (above 40) “at rest” blood
pressure and recorded the data. Then, | put on a comedy themed YouTube video. Next,
waited until the tester stopped laughing then took their “after laughing” blood pressure and
recorded the results. | compared the data for all three trials between the systolic readings,
the numerator on the BP fraction and the BP when the heart beats while pumping blood, the
diastolic readings, the denominator and the blood pressure when the heart is at rest between
beats, and the tester’s pulse rate. My results showed that my hypothesis was not supported

and people’s blood pressure rose. Even if the BP in Trial 1 did go down, I noticed that in
Trials 2-3 the results differed severely. The thing in my experiment that I would change is
the video that | used to compare the data. | learned that blood pressure is very important
and that blood pressure relies a lot on how you eat.
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ﬁLOrJ;]- Title: 'The Name Game: Boys vs. Girls

Abstract:

the name.

* Repeat this process with each participant.
than the women’s therefore the men won.

Abstract Purpose: The purpose for this experiment was to see which sex, male or female,
had the better short term memory in regards to putting together the correct name and face.
Procedures Used: « Cut out 6 pictures (3 male and 3 female) and give them names. « Begin
the experiment showing the participant each picture and name for 30 seconds. ¢ Wait one
hour and ask the participant to recite the names to the pictures shown. < Record the results.
Observation: The men’s total time was less
Conclusion: My hypothesis was incorrect
because the women’s total time was far less than the men’s. | can extend my project by
fluctuating the amount of time given to see the faces and the amount of time to remember
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Proj. - Title: The Effect of Vitamin D on Bone Recalcification

Abstract:

best for reacalcification.

Abstract It is hypothesized that if Calcium carbonate is put with Vitamin D, it will help
the re-absorption of Calcium. This experiment was conducted to concluded what
supplements would better help the recalcification of the bones during osteoporosis. Three
chicken bones were used to test the purpose of the experiment and then were decalcified in
vinegar. After having the bones for four days in vinegar, they were taken out and placed
each individually in a different jar. Jar A was the control which meant the bone was put in
just plain water. Jar B was calcium carbonate and was just put in 10 grams of TUMS,
(calcium carbonate supplements), and lastly Jar C with calcium carbonate and vitamin D.
As a key in the intestines to absorb the calcium needed in the bones, Vitamin D would work
Every two days the bones were weighed for their mass and
every time their bone density had decreased. They were not recalcifying or gaining mass.
A second experiment was conducted and at the end the difference was seen. The mass by
which each decalcified bone had weighed in the beginning had changed. The total grams
that the bones had lost during the experiment helped determine which supplements had
worked best for the healing of osteoporosis. Finally when both experiments were completed
the hypothesis was correct. Even though the bones had lost mass, Jar C Calcium carbonate
with vitamin D had lost only 1.9 grams in total. Jar A lost 3.9 grams, and Jar B 2.2 grams.
In conclusion taking supplements both with calcium carbonate and vitamin D would help
the recalcification of calcium.
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ﬁfoi- Title: |The Dirt on Worms
um
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StudentName(s): O. Morris

Abstract:

The question is how does diet affect earthworms and the soil they enrich. The goal was to
test which diet causes the worms to have the greatest mass increases and what pot had the
greatest soil analysis improvements. The hypothesis was the mass of the worms will
increase in the pots receiving diets and the soil analysis results will improve in all pots.
Each pot was given 50 worms and a different diet with one pot receiving no diet. The pots
received food and water once a week. The soil was tested at the beginning and end and the
results were compared. The worms were weighed at the beginning and end and the masses
were compared. Diet doesn’t have
an effect on worms’ masses. The mass of the worms in each pot decreased except rising in
the control pot. The soil became more enriched throughout the experiment. Nitrogen and
phosphorus levels rose in every pot. Acid levels in each pot stayed the same except
decreasing in the coffee grounds pot. Potash levels decreased in pots receiving egg shells,
yard clippings, and the control pot and rose in pots receiving vegetable skins and coffee
grounds. It was found that diet
doesn’t have an effect on earthworms’ masses; however, the soil analysis results improved
during the experiment. The experiment is not reliable because the soil used in each pot was

composed of 95% organic materials, meaning the worms in the control pot were eating
during the experiment instead of only receiving water.
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ﬁLOrJ;]- Title: |Blood Pressure: Red Rising

Abstract:

The purpose of my experiment was to prove that color has an effect on blood pressure. My
hypothesis was that looking at the color red would increase blood pressure and looking at
the color blue would decrease blood pressure. To conduct my experiment | had 10 males
and 10 females sit in front of a red and then blue computer screen. | took their blood
pressure before and after looking at the screen and compared results. | proved my first
hypothesis that if human test subjects looked at a red computer screen, then their blood
pressure would increase. After looking at the red computer screen, sixty-five percent of the
human test subjects had their blood pressure increase. My second hypothesis, that if human
test subjects looked at a blue computer screen, then their blood pressure would decrease,
was proven incorrect. Only thirty-five percent of human test subjects had their blood
pressure decrease after looking at a blue computer screen.
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Proj. - Title: The Effects of Symphytum on Bone Cell Growth

Abstract:

treating osteoporosis.

Symphytum (comfrey) is a plant that has been used as a homeopathic remedy to relieve
bone/joint pain. In this experiment, we used symphytum to try to stimulate bone stem cell
growth. We placed frozen mice bone stem cells into an incubator at 37.1°C. We measured
an initial DNA count at 4 hours, then added symphytum in doses of 6x, 30c, and 200c and
monitored GFP production for 10 days. Through a microscope, the doses with 6x appeared
to have grown the most, followed by the control, then the 200c and the 30c. However, there
was no statistically significant difference between any of the doses in DNA counts.
dose of symphytum may produce more osteoblasts compared to 30c, 200c, or the control,
although the differences were not statistically significant. My hypothesis that the 200c
would be the most productive dose, followed by 30c, 6x, and control, was not supported.
Two reasons may explain why the DNA counts were the same across doses. First, we used
twice the amount of frozen cells as my mentor did when she had fresh cells because a
previous batch had been incorrectly frozen. Our cells were frozen correctly, and we had
twice as many cells as necessary which would cause them to grow faster anyway. Second,
we may have stopped the experiment too early. This experiment is useful because it shows
that symphytum may help bone regrowth such as dental repair, curing broken bones, or

A 6X
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Proj. Title: How Does Size and Color Affect Memory
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StudentName(s): M. Shapiro

Abstract:

The purpose of my experiment this year was to understand if different sizes and colors
affect how a person can remember artificial five-letter words. Before | did any testing, |
created a permission form for parents and the test subjects to sign. I then showed my test
subjects, students in grades 4-8, several word combinations to identify which ones were
more easily remembered.  To generate the random yet structured words such as RIMIN
and FICEF, | wrote a program in BASIC which would do this. After generating the word
lists, | put them all into a Powerpoint presentation, and altered the size and color of the
randomly generated words. | created a scoring system to keep track of how the students did
with the different fonts and colors. After compiling all my data, I concluded my
hypothesis (that people would remember the normal sized, black colored words better), was
false. | compared every score out of 110 (the highest possible score) and also put the scores
in by grade. With this, I could tell who scored the highest, and where people scored the
highest. | found that small letter words are harder to remember, and big, colored words
are easier to remember. This could be used in advertising or even teaching to help improve

retention of text or an advertising message.
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ELOrJ;]- Title:\Manufacturing and Biodegrading Bioplastics: Observing the speed of
2527 biodegradation of potato, rice, tapioca and corn starch based plastics.

StudentName(s): M. Ali

Abstract:

Plastic is one of the most durable materials used around the world every day in packaging
and more. One major advantage of using plastic is convenience. Two disadvantages include
depleting petroleum resources and slow decomposition rate. A solution for this is
biodegradable bioplastic which can be made from plant-based starch. | made two batches
of potato, corn, rice, and tapioca starch plastic. Using four identical plastic containers, |
placed a 5”x5” piece of plastic in each container. Each plastic piece was buried in soil,
observing their biodegradability for seven days. The plastics were weighed for
biodegradability by weighing pre and post biodegradation and measuring loss in area. The
percentages in weight loss were: 44 (potato), 22 (corn), 11 (rice), and 10 (tapioca). The
final area measurements were: 3”x4” (potato), 3”x3” (corn), 4”x4” (rice), and 3”x4”
(tapioca). The second batch was subjected to a series of quality test to test hardness, ability
to hold up under extreme temperatures, and durability when submersed in water. On a scale
of 1 (weakest) to 10 (hardest) for hardness, the scores were 9 (potato), 5 (corn), 3 (rice),
and 7 (tapioca). All passed the temperature and water tests except for rice starch. The
biodegradation test showed that potato starch decomposed the most while the quality tests
showed that tapioca fared the best. Future studies can be done to determine if bioplastic
made with a combination of potato and tapioca starches may display the optimal desired
attributes of biodegradable plastic.
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ﬁfoi- Title: |Don't Drink And Drive
um

Abstract:

alcohol.

before each reaction time test was taken.

This project provides a comparison of human reaction times after social consumption of
The question the project was used to answer was, “Does casual alcohol
consumption affect your reaction time?” My hypothesis was that casual alcohol
consumption will reduce your reaction time. To determine how alcohol affects reaction
time I conducted two basic reaction time tests on six subjects that where participating in
casual alcohol consumption during a sporting event. The reaction times where measured by
mechanical as well as electronic means. The level of alcohol was determined by the
number of drinks as well as a Breath Analyzer device that was able to determine Blood
Alcohol Content (B.A.C.) levels based on an individual’s breath. The analyzer was used
The experiment found that alcohol consumption
will reduce your reaction time. In addition it was determined that Blood Alcohol Content
(B.A.C.) for individual people is affected differently by the person’s weight, rate of alcohol
consumption and mixture of food and alcohol consumption over the same period of time.
In addition some data collected indicated a slight increase in reaction time with alcohol but
it was not consistent. Possible reasons for these inconsistence reaction times such as
learning and variations in the Breath Analyzer device is also discussed.

Scientific Disciplines Selected by Student: |_BE ME

Scientific Disciplines

Fair Categories

AT = Applied Technology

AS = Animal Science

BE = Behavioral & Social Sciences

Bl = Biochemistry

CB = Cellular & Molecular Biology

CH = Chemistry

CS = Computer Science

EA = Earth Science

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical

ET = Energy & Transportation

EV = Environmental Analysis

EM = Environmental Management

MA = Mathematical Sciences

ME = Medicine & Health Sciences

MI = Microbiology

PH = Physics & Astronomy

PS = Plant Science

4 )

Life  Physical
Sciences Sciences
7th & 8th Team LT PT

7th Grade L7 P7
8th Grade L8 P8
High School LS PS

High Sch. Team LST PST




Fair Category

L8 Connecticut Science Fair Abstract

Word Count
242

Project
Number

2531

2531

StudentName(s): A. Kostka

ELOrJ;]' Title: |Should a School Advertise more Sports or Academics Online?

Abstract:

I enjoy making websites and I was curious if a school should advertise more Sports or
Academics online so | decided to test it. First step to my experiment was to create two basic
HTML school websites, one focusing on Sports and the other on Academics. Then you host
your site on the web, to do this you need a hosting service to host it for you or your own
server where you host it on, either way it works the same. After these two steps you wait
for a week. When you finish waiting you go to google.com, search for three different search
terms that match your school, for example my school’s test name is Beisl Academy so |
searched for: Beisl Academy, School Beisl, Beisl School. While searching the three
individual terms, chart down the results, so for example if you search Beisl Academy you
may find the Academics page on page 1 of the Google search page, but the sports page is
on page 10, this means that in this fake example the academics page was more popular. |
found at the end of my real experiment that the Sports page was more popular in all of my
tests. | did three tests in total and it turned out that in every one of those tests the Sports
page came before the Academics page in all three of the search terms. A school should
advertise more Sports than Academics.
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ELOr‘;]' Title: The Power of Suggestion: Flavor

Abstract:

This is a study on how the power of suggestion (via color) affects the perceived flavor of a
drink. The problem being researched is as follows: “Does the color of a drink effect the
way people perceive its flavor?” The hypothesis is that “If people drink colored water, then
they would think that it tastes like one of the characteristics of that color, because of the
power of suggestion.” The independent variable is the color while the dependent variable is
the participants response. Constants include composition and amount of drink. For this
experiment, sugar water with various food dyes are used. Pour samples of each color drink
into several cups. Find participants, and prior to their agreement to participate notify them
of the risks and ask them to fill out a consent form. Do not reveal the true goal of the
experiment. Have each participant fill out a form describing the flavor of each drink.
Analyze data. 53% of people found a false flavor in the water. Of the 36 people tested:
73% of males, 38% of females, 39% of adults, and 67% of children showed a similar false
positive. From this data, it can be concluded that the power of suggestion is a factor when
flavor is involved. The hypothesis was supported. If the trends were to continue, it would
be shown that a significant amount of people are susceptible to the power of suggestion.
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Abstract:

Society relies on password security to protect us from having personal information stolen
and misused by hackers. This experiment examines password security to determine
methods to decrease how frequently this crime occurs. There were two parts to this
experiment. Part | collected information about the average person’s password to determine
its composition of characters and analyze how easily it can be deciphered. Part Il used a
programming language called Scratch to create a program to categorize the contents of a
password and assign a security rating based on the findings of Part I. Using a survey,
password data was gathered from 120 people. The data was transformed into numerical
form and graphed. The mean password length and mode amount of characters were
calculated. A generic password was created based upon the data. Security testing websites
were used to evaluate the generic password and then data was analyzed to determine the
password’s security rating. A Scratch program was created to analyze password security
based on length, character set, and content. The program identified character types,
repeated characters, character sequences, and assigned a security rating. The results
showed that the average person’s password contained one capital letter, three numerals, six
lower case letters, one symbol, and no spaces. Males and females did not significantly
differ in password content. Many password security testing websites consider only length
and character type, not content. A program was developed that considers password content,

length, size of character set, and identifies ways to improve your password.
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ELOrJ;]' Title: GRAPEFRUIT JUICE OR GATORADE, WHICH HAS MORE
ELECTROLYTES?

Abstract:

The question of this science project is “Which provides more electrolytes, a sports drink
like Gatorade or grapefruit juice?” Electrolytes are minerals in the human body that have
an electric charge. It is important for the body to keep the right balance of electrolytes.
Electrolytes affect the amount of water in the body, the acidity of blood, the body’s muscle
function, and other functions. Gatorade is made up of water, sugar (carbohydrates), and
salts (electrolytes). The ads for Gatorade claim that Gatorade replenishes fluids and
electrolytes that the body loses during strenuous exercise.
ammeter was used to measure the conductance or concentration of electrolytes in distilled
water, tap water, Gatorade, and grapefruit juice. Electrolytes are charged particles that
carry current in a solution. A 9 volt battery supplied the voltage to measure the current in
the liquids. Conductance and the electrolyte concentration are proportional. An increase in
the concentration of electrolytes should cause the conductance of the solution to increase.
The conductance is measured in Siemens. The hypothesis of this science experiment is if
the concentration of electrolytes is measured in Gatorade and grapefruit juice, then
Gatorade will have the greater concentration of electrolytes. The conductance or electrolyte
concentration of distilled water, tap water, Gatorade, and grapefruit juice were measured.
The results did not prove the hypothesis. The conductance/electrolyte concentration in
grapefruit juice was greater than the concentration in Gatorade.

In this experiment, an
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Abstract:

Do we pre-judge a person by their face shape? My project is based on that question. |
believe that we do judge someone partly because of the shape of their face. To test this, |
took two front-view photos (one male and one female) for each face shape. | tested twelve
people individually. They were required to fill out a survey on each face shape they are
shown. Questions included what characteristics the person shown might have, with options
for answers for them to circle, and rating the characteristics from a scale of 1-10. The last
question asked how attractive they seemed on a scale of 1-10. To analyze the data, | put
the results in a graph for each individual face shape and gender. | tallied all the
characteristics each shape received, and rated the top three. | took the top three results from
each gender and combined them, having then six top characteristics. | then created a
composite number for each characteristic and how attractive they seemed. In conclusion,
some shapes received great characteristics, some negative characteristics, and some whose
answers were blurred. | could say my hypothesis was correct but yet wrong. I can conclude
that different people have different views on people with face shapes, and that some face
shapes do, in general, receive a group of characteristics that are alike, but others which are

quite confusing.
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Abstract:

I chose mummification as my topic simply because it interested me and | wanted to do
something unique. Mummification is a method of preservation, usually by drying out the
organism with heat, cold, or salts. Any dead body that still has its skin is a mummy. |
decided to use dead fish as my test subject. | took four fish per experiment: one being the
control, another being placed in a mixture of table salt and baking soda, another in baking
soda alone, and another in a mix of borax and table salt. | placed the fish with their
mixtures into plastic bags. | then took the bags and put them inside a cooler to keep them
under a regulated temperature. For a week | left the fish alone. Then, at the end of the week,
| removed each fish from its bag, weighed and measured it, then gave it a new mixture and

a clean bag. | repeated this procedure four times for a total of four weeks. I did this three
times. In the end, the fish with baking soda and salt was the best preserved. It weighed the
least, was very stiff, and didn’t smell. The other fish had similar results, but not as great as
the first. I concluded that an organism will be the best preserved in a mixture of table salt
and baking soda than baking soda alone or borax and table salt.

Scientific Disciplines Selected by Student: |_BI CB

Scientific Disciplines

Fair Categories

AT = Applied Technology
AS = Animal Science
BE = Behavioral & Social Sciences

Bl = Biochemistry EV = Environmental Analysis 7th & 8th Team LT PT
CB = Cellular & Molecular Biology EM = Environmental Management 7th Grade L7 P7
CH = Chemistry MA = Mathematical Sciences 8th Grade L8 P8
CS = Computer Science ME = Medicine & Health Sciences High School LS PS
EA = Earth Science MI = Microbiology High Sch. Team LST PST

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical
ET = Energy & Transportation

PH = Physics & Astronomy
PS = Plant Science

Sciences Sciences

Life

N
Physical




Fair Category

. . . Project
L8 Connecticut Science Fair Abstract Nuber

Word Count 2538
252

E[ﬁ‘;}' Title: |Are You Really Going to Eat That?
2538

StudentName(s): C. Tappenden

Abstract:

Ever hear of the Five-Second Rule? Well many people have and believe that their food item
will be safe to eat even after five seconds of being exposed to, either floor or kitchen
counter top. This issue has been a debate among people for a long time, is the Five-Second
Rule true? Is it safe to eat food after it has been dropped? Well, | was interested and wanted
to know for sure. The best way to prove or disprove this myth is to conduct an experiment.

First, my hands were washed, gloves were worn and eye protection was used at all times.
Then three pieces of deli meat was taken and placed on the floor one was placed for 2
seconds, one was placed for 5 seconds, and another for 5 seconds, but blown respectively
on. The same procedure was done with deli meat that was dropped on a clean kitchen
counter top. After, | swabbed each specimen and placed the samples of collected data onto
an agar nutrient in sterile Petri dishes. The dishes were then sealed and placed in a warm,
moist, and dark environment in the lab at my school. Over a one week period, growth
occurred in several Petri dishes. Although 1 am not qualified to identify the growth, there
was ‘something’. This in itself leaves me to conclude that it is best not eat any food that has
been dropped on the floor or counter, because you just don’t know what you are eating.
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ELOrJ;]- Title: |Pharmaceutical and Herbal Antibiotic Effectiveness on Bacteria from Multiple
Collection Sources

Abstract:

This experiment was a combination of two questions that were developed as a process for
growing, and then neutralizing bacterial growth. The first question, referred to as (Question
A) was, “How does the collection source of bacteria affect the overall growth of bacterial
colonies before the introduction of foreign materials such as antibiotics?”” The second
question, referred to as (Question B), investigated “How does the use of herbal antibiotics
on bacterial cultures compare to the use of pharmaceutical antibiotics in affecting the
growth of bacterial colonies?” My hypothesis for these questions were as follows; (A), If
the sources of bacteria are changed from a cheek swab to dry swab of a garbage can, then
the number of bacterial colonies will be greater from the cheek swab than the swab from
the garbage can. And (B), If herbal antibiotics are used on a mature bacterial culture, then
the amount of bacterial colonies will be higher than if pharmaceutical antibiotics are used.
The bacteria was collected via sterile swab, from the inside of my cheek, and the inside rim
of a garbage can. This was done to measure which source was more successful at
generating bacteria and microorganisms. Then the bacteria was introduced to an agar dish,
and allowed to incubate in my school’s laboratory at 100 degrees Fahrenheit. Once the
bacteria was fully grown, the samples were counted and antibiotics were introduced to the
most successful source’s samples. The following was noticed when bacteria was counted
for Question A; Only samples from the garbage can grew bacteria or microorganisms. The
mouth/cheek sample grew nothing. As was expected, the pharmaceutical antibiotic
amoxicillin was more successful than the herbal antibiotic echinacea. These results were
replicated a total of three times, and because of this, | found that the results were
conclusive. However, due to lack of equipment there was no way of differentiating between
bacterial growth, and growth of mold. However, due to my research and observations, |
believe that the colonies grown were in fact bacterial.
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ﬁLOrJ;]- Title: |The Effects of De-icing Salts and Chemical Compounds on Adiantum pedatum

Abstract:

harmful to local plant life.

. This project was designed to determine if de-icing materials have a negative affect on
plant life such as the maidenhair fern, Adiantum pedatum. The origin of this project began
last winter and spring. Over the course of the harsh winter my father had used ice melt on
our driveway and sidewalk. When spring began, | observed that there were many bushes
and shrubs that had not survived. | decided to investigate if de-icers have an affect on plant
life and if so, which were the most and least harmful.
commonly found in the forests and landscapes of the Northeast, were purchased to test.
Research revealed that these plants grow low to the ground exposing the entire plant to de-
icers. All variables were controlled with the exception of the manipulated variable,
solutions of water and de-icers, (salt, eco/pet friendly ice melt, and eco friendly ice melt).
One plant was given only water as the control. Quantitative, (growth in centimeters and
numbers of fronds), and qualitative observations were made over the course of a month.
Based on my observations, | concluded that the salt ice melt was the most detrimental to the
health of the maidenhair fern while the eco/pet friendly material was the least detrimental.
As an extension activity | then decided to test which material was the best at melting ice
and to formulate a mixture that would be the most beneficial for that purpose and the least

Four maidenhair ferns, plants
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ﬁLOrJ;]- Title: |Killing the invisible enemies on our hands: Do we use soap or hand sanitizer?

Abstract:

Everyone says that soap and warm water removes more microbial colonies then hand
sanitizer. Microbial colonies accumulate on your hands as time goes on and can be
removed in a few ways. The two main ways that are known to remove bacteria are warm
water and soap or hand sanitizer. | tested to see which of the two removes more bacteria. |
used homemade nutrient agar plates to imprint my untreated fingers, two fingers treated
with warm water and soap, and two with hand sanitizer. | recorded what kinds of colonies
developed over a time period of 155 hours. The hand sanitizer worked the best. It removed
89% of the microbial colonies. Soap only removed 59% of the microbial colonies. Some of
the microbial colonies on your hands include pathogenic bacteria. Pathogenic bacteria are
bacteria then can cause you to become very sick therefore, you should use the best
technigue to remove them. if you are at home, it is not as important to wash your hands
frequently. If you are at work or at school or even at your local supermarket, there will be
much more bacteria all around because there are more people therefore, you should wash
your hands much more then you do at home. The less you do not wash your hands, the
more likely it is that you are going to get sick. So, always keep in mind that it is important
to wash your hands frequently.
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Abstract:

The topic of this experiment is to test the Stroop effect between genders. | was inspired to
do this experiment when reading an article about the Stroop Effect, and was fascinated to
see if gender would have an effect on this. My hypothesis was that females would take a
less time to interpret the colors of the words. This is based on the notion that girls mature
faster than boys. Their frontal lobe develops faster than those of boys. In this experiment |
tested 10 males and 10 females. The test consisted three sheets: one sheet of color words
written in their own color, one sheet with color words with some written in their own colors
and some in other colors, and a final sheet with color words written in different colors. |
measured the amount of it took to have complete verbal recognition.  During this
experiment the result | found was that males’ average reading times were overall relativity
faster than the females for about 2/3 of the this experiment. | found that for the females had

subject.

a faster time when reading the words that were written in their color, which proved my
hypothesis to be incorrect. Another experiment that I can conduct to further explore the
topic of the Stroop effect is testing random students and test their reaction time to saying
the colors of the color words which would be written in different angles. This could help
see if colors are universal and whether or not what form they are written in affect the
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ﬁLOrJ;]- Title: |Phytoremediation: Removal of metal pollutants from contaminated soil and effect

2543 of chelators
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Abstract:

My experiment was to extract harmful metal pollutants, such as mercury, lead, and iron
from local contaminated sites using Phytoremediation. My phytoremediators included
hardy grasses of wheat, soy, rye and cilantro. Chelators were added to enhance contaminant
extraction, including EDTA (chemical chelator) and cilantro (a phytoremediator and natural
chelator). I also simulated soils adding mercury, lead, or iron compounds to potting soil for

comparison and verification Important discoveries include: *The most effective
phytoremediator is cilantro, absorbing highest level of metal contaminants from
contaminated sites. (Rye is also effective) <My three contaminated sites have high
amounts of mercury and lead; iron is not as dominant (medium levels) eAfter
phytoremediation, all contaminated sites averaged low to medium amounts of mercury, iron
and lead; plant extracts of rye, wheat, soy, and cilantro had absorbed medium to high
levels of these contaminants. *To thoroughly remove all pollutants from the contaminated
soil would take several plantings eChelators improve contaminant extraction an average
25% to 50% <Other nutrient tests of plant tissue and soil showed little change after
phytoremediation. | have found a successful phytoremediators of contaminated soils; roots
of natural, hardy grasses do absorb dangerous metals. So “Take Root and “Phyte”!
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ﬁLOrJ;]- Title: |Relationship of Handwriting or Typing Notes and Recall of Memory in Eighth
Grade Girls Within One and Twenty-Four Hours

Abstract:

memory.

The handwriting was better both tests.

of the five words they remembered.

Alexa Beeson Greenwich, Connecticut Greenwich Academy The purpose of doing this
experiment is to test the relationship between different styles of note taking and the amount
of information that was recalled. The initial test was to find out whether handwriting notes
or typing them was better at recalling what was written within one hour, and then twenty-
four hours later. The two tests were taken and the results coincided with my hypothesis.
The data for recollection of information was found
by a small quiz handed out to the students. The students were split into two groups, one
group was asked to handwrite the terms and the other was to type. They were then handed
the same quiz twice and the data was collected by a percentage by a fraction of how many
The handwriting group had an average of 60.0% for
the one hour and an average of 67.3% for the twenty-four hour test. The typed notes group
was actually very close in average to the handwriting group the first test, but was very
different on the twenty-four hour test. The average for the first hour test was 57.0% and the
twenty-four hour test averaged at a 49.1%. Clearly, the first test was pretty close, but the
handwriting group could more easily recall the information. The second test was a clear
winner to the handwriting group, which means that handwriting notes helps the long-term
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ELOr‘;]' Title: |Learning a new language and age

Abstract:

Learning a new language is difficult and needs a lot of practice and study. But is it easier
for children or adults to learn a new language and is there a best period or age range to
learn a new language? This project is to investigate the ease of learning a new language
among different age groups by testing 4 groups of Americans participants in different age
range learning Chinese. Each participant was required to watch one short video (about two
and half minutes each) to learn Chinese words each day for two days. On the third day, they
were required to take a 20 matching-question test which is based on the vocabularies they
have learned. My hypothesis for the project is that children can learn a new language easier
than adults, especially for the group of age of 12-18. The experimental results showed that
children in the 12-18 years old group learned most easily, but that adults learned more
easily than children in the age 6-12 group.
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ELOrJ;]- Title: |IMaking Friends with a Long Island Sound Invasive; Novel Evaluation of Key
3002 Resources of Gracilaria vermiculophylla relative to native Gracilaria tikvahiae

StudentName(s): M. Cirino

Abstract:

Gracilaria vermiculophylla (Gv), a red alga native to northwest Pacific, invaded the
Northeast U.S. coastal region nearly a decade ago. This invasive species appears well-
adapted for its new environment replacing the native species Gracilaria tikvahiae (Gt).Both
species represent a valuable ecological and economical resource, however, researchers
require a better understanding of their composition, specifically the concentrations of lipids,
proteins, and carbohydrates contained within its structure.This study is centered on the
evaluation of these components of the invasive Gv and the native Gt, as well as on the
development of quick and efficient methods for the determination of said components.
Gracilaria samples were grown at the University of Connecticut’s Marine Biotechnology
Laboratory (Stamford, CT) and at the Bridgeport Regional Aquaculture Science and
Technology Center aquaculture laboratory (Bridgeport, CT) during the summer of 2011.
For total sterols analysis, 5g of dried, powdered seaweed was soaked with 50 ml of a 1:1
v/iv MeOH:CHCI3 mixture. Following separation and washing, the extracts were analyzed
via ATR-FTIR and GC/FID. FTIR spectra support the successful separation of cholesterol,
while GC-FID results indicate that the provided samples of Gt contain 0.4% cholesterol, the

main sterol in red algae; that of Gv contain 0.2%. For total protein analysis, 0.5g of dried
powdered algae was soaked in 40 ml water and incubated for 6 hours at 4°C. After the
addition of 10ml of 0.1M NaOH, and separation via centrifugation, analysis of the crude
extract via a Bradford Protein Assay indicate protein content of Gt is 5.6%, while that of
Gv is 5.0%. Sugar content of both Gt and Gv was determined via HPLC, with RI Detection.
Gt was found to contain 5.66% mannose, 8.7% galactose, and 1.06% xylose, while Gv
contained 1.4% xylose and 22.1% galactose.
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ﬁrorl;]- Title: |Epimorphism in Varying Species of Planarians as Relation to Neoblasts (Stem

Abstract:

Planarian are one of few multicellular organisms capable of regenerating their whole body
after being cut into any size piece. The only cells capable of mitosis are the neoblasts, or
stem cells in the planarian. The focus of this experiment was to determine if the species of
planarian affects the rate of epimorphism demonstrated. Three different species of
planarians, a brown, black, and white, were cut (decapitation, trisection, oblique plane),
individually separated, and monitored for signs of regeneration over a three week period.
The data suggested that the brown planarians were able to perform epimorphosis in an
average of 7.14 days. The analysis for statistical significance using standard deviation and
standard error of the mean (SE) along with the average regeneration day for brown
planarians support my hypothesis. The SE for the brown planarians was 0.46. When
running a t-test between the three samples, it was determined that there seems to be a
significant difference in the mean number of days it takes for the brown planarian and the
mean number of days it takes the black planarian to regenerate. In comparison to the other
two species, the brown specimens also demonstrated the most movement, regenerated to
their original shape, and even underwent fission in the time period. Future studies around
formation of neoblasts (stem cells) might consider brown planarians.
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ﬁLOrJ;]- Title: |Bioengineering: Microbial Properties of Shark Skin and Other Natural Surfaces

Abstract:

In our society we are faced with the growing problem of bacteria and its ability to adapt and
become immune to different treatments and medicines. In my experiment | ventured into
the field of bioengineering and tested the capabilities of natural surfaces to inhibit bacterial
growth. I was looking to discover a material that can prevent bacteria from growing; that
way the bacteria are killed before they even live. | conducted my experiment by using a
synthetic of shark skin called Sharklet; it is a thin plastic sheeting with a microscopic
replication of the diamond pattern found on sharkskin. I tested its properties by growing
cultures of Ecoli k12 on the Sharklet and on a control sample of plain plastic. | found that
the Sharklet prevented bacterial growth and contained no colonies of bacteria, while the
non-Sharklet patterned samples failed to prevent or inhibit bacterial growth, allowing
colonies to grow. Ultimately, | concluded that Sharklet inhibits bacterial growth due to the
specific diamond pattern which prevents bacteria from colonizing and reproducing. In
addition, | discovered that microscopic patterns like Sharklet prevent bacterial growth due
to the fact that they block the surface space needed for bacteria to colonize. This discovery
can help our society by preventing the spread of harmful bacteria instead of having to kill
bacteria that has already colonized and infected our society.
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ELOrJ;]- Title: |The effect of different protein sources on the growth and development of
3006 Tenebrio molitor

StudentName(s): J. Erdman 111

Abstract:

The purpose of this experiment was to determine if different sources of protein affect the
growth and rate of development of Tenebrio molitor, the common mealworm. It was
hypothesized that the supplemental proteins would increase Tenebrio growth, with the
supplemental whey protein increasing the growth the most. Tenebrio larvae, approximately
in the same instar, were placed in four experimental groups of twelve larvae each. Three of
the groups were placed in separate containers with 25g of bran meal supplemented with 10g

of one of the following supplemental proteins: whey powder, egg white powder, and soy
powder. The control group was placed in a container with 35¢g of bran meal. The
experimental groups were massed collectively every other day for four weeks. The
collective mass for each group peaked on Day 6 when all subjects were still in the larval
stage. The mass then began to decrease as the subjects stopped eating and began to pupate.
At the conclusion of the experiment, the original hypothesis was not supported as the
growth and developmental rate of any one colony did not experience significantly larger
growth than the others, nor did all of the colonies with supplemental protein experience
significantly higher or lower levels of growth compared to the control group. The likely
reason for the inconclusive data was that the larvae pupated before enough data could be
collected. Future studies may include repeating the experiment using larva in earlier instars
to allow for more data collection prior to pupation.
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ELOrJ;]- Title: |Antibiotic inactivation at home: A Proposal for Disposal Can antibiotics be
3007 inactivated so that they may be disposed of down the drain?

StudentName(s): F. Lunt

Abstract:

This experiment was to determine if there is a simple way to inactivate common household
antibiotics so that they may be disposed of down the drain. Many people seem to take their
unwanted medicines and dispose of them improperly. This is potentially harmful to the
environment as well as to humans and wildlife. In addition, bacteria can become resistant
to antibiotics after constant exposure, so simple removal of the antibiotics’ potency may
eliminate this problem.  Panels that had been coated with different antibiotics at several
concentrations were treated with six methods to possibly inactivate them. These were high
and low pH, UV light exposure, heat, hydrogen peroxide and 100% ethanol, as well as a
control panel. Each panel was then inoculated with colonies of E. coli bacteria and was
put into an ambient incubator for 24 hours. If the E. coli was able to proliferate, then the
antibiotic was possibly inactivated.  There was no growth of E. coli after antibiotic
treatment with low pH and peroxide. There was bacterial growth in a few antibiotic wells
after being exposed to UV light, treated at a high pH, with ethanol or heat. The results
were variable. Some of the methods may have not been successful because they were not
treated long enough or the conditions were not extreme enough. Some antibiotics resist
most methods of inactivation except for enzymatic breakdown; this is not feasible in a

home environment. Future options would be longer heating, longer/harsher treatments or a
combination of several treatments.
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ELOrJ;]- Title: \Which Intestinal Bacteria is Best? A Study of the Effectiveness of Single and
Multi-Strain Probiotics

Abstract:

“Probiotic” bacteria are believed to be beneficial for human health, but little is known about
their functionality and/or performance at varying intestinal pH levels. Probiotic
supplements are available as single-bacteria and multiple-bacteria, and both of these types
are marketed to be of equal effectiveness, as both produce the lactic acid. The purpose of
this research is to investigate the effectiveness of single and multi-strain probiotics by
analyzing lactic acid levels at varying pH conditions. Prior to evaluation of probiotic
performance, a novel High Pressure Liquid Chromatographic (HPLC) method was created
to separate and quantitate lactic acid content. Serial dilutions of a 1000 ppm lactic acid
standard in 0.1M of Na2SO4 were measured, and the peak areas at 2.1 minutes were used
to create calibration data. Single strain probiotic bacteria, lactobacillus acidophilus, as well
as multi-strains lactobacillus acidophilus and bifidobacterium lactic HN019, were
separately cultured in bacterial broth at pH’s of 1, 3, 5 and 6 (using 6M HCI to adjust the H
+ content). Over a 5 day span, aliquots of the probiotic broth for each experiment were
drawn and filtered, prior to HPLC analysis. For all pH levels tested, the multi-strain
probiotic produced more lactic acid, with an average increment of 327.8 pg/ml.
Performance of the multi-strain probiotic, relative to the single strain counterpart, was
enhanced as the pH was lowered. At a pH of 5, multi-strain probiotic produced 694.2
pg/ml more lactic acid than single strain; at a pH of 3, the average margin was 1094.4
pg/ml, and at a pH of 1 the enhancement reached 1363.8 pg/ml. Lactic acid content for
both single and multi-strain probiotics remained constant over the 5 day experiment, for
each pH examined. This suggests that the majority of lactic acid produced by the probiotic
occurred during the first day of digestion into the broth.
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Proj. Title: The Effect of Dance on Mood and Mental Acuity
3009

StudentName(s): K. McCarthy

Abstract:

In 2007, German scientists evaluated the effects of dance and music on depression. After
only one session, the patients who danced showed a greater decrease in depression than
those who simply exercised. Building off their research, my experiment examined how
dancing and exercise affected mood and mental acuity. | hypothesized that dancers would
have a better mood and mental acuity than athletes and people who do neither. | used
two methods to test my hypothesis: a Stroop test and a simple mood survey. For the Stroop
test, participants were asked to complete a black and white control and a colored copy. The
mood survey was seven questions long and asked questions concerning energy (current and
after practicing), happiness (current and after practicing) and optimism. Participants were
asked to classify themselves as dancers, athletes, or as neither. The statistical test
ANOVA showed that out of 75 people tested on the Stroop test, dancers were better able to

activities.

deal with the conflicting information presented in the color Stroop test. Further, on the
mood survey there was a difference among the groups on four items; current happiness,
current unhappiness, energy level after activity and happiness after activity. Further
analysis of this test showed that the dancers were significantly happier and less unhappy
than athletes and that the dancers were significantly happier than athletes following their
This data supported my hypothesis that dancers would have a better mood
and a sharper mental acuity then athletes and those who do not dance or practice a sport.
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ELOrJ;]' Title: How temperature affects the Peroxidase enzyme
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StudentName(s): N. Louis

Abstract:

This experiment was performed to determine the factors that negatively influence enzyme
reaction rates in cellular activities since some enzymes seem to be more effective than
others. In order to actually go through with the experiment I must obtain an enzyme which |
will use potatos which contains peroxidase enzyme. Peroxidase enzyme activity was
measured through the number of bubbles that it produced. | compared the amount of
bubbles produced in each cup with the different temperature categories. The temperature
with the highest enzyme activity, production of bubbles, had bubbles reaching up to 14
and 17 compared to the temperature with the lowest production and activity of zero
percent. This suggests that a higher the temperature of an enzymes environment leads to a
less product production rate. Temperature 45 Fahrenheit had the most production compared
to temperature 85 Fahrenheit which had no reaction what so ever. This suggests that
Peroxidase is most effective in lower temperature than in higher.
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ELOrJ;]- Title: [In Vitro 15-Lipoxygenase Inhibition of Polyphenolic Anti-inflammatory Agents
from Malae Domestica

Abstract:

the arachidonic acid cycle in mammals.

Runners and dancers are often concerned about swollen joints and sore muscles. There are
many types of topical anti-inflammatory products on the market, most of which contain
high chemical content and ingredients such as methyl salicylate and menthol. However,
there are few products without such chemicals. This prompted the idea of creating an
organic or natural anti-inflammatory product.
polyphenols have been proven to be antioxidants, thus concluding that there is a chance
they could have anti-inflammatory capabilities. To test whether this is true, a three-part
experimental procedure was used. Extraction of the polyphenols from red delicious apple
peels; total phenolic compounds in the extracts using Folin-Ciocalteu method, and
lipoxygenase activity was determined from the conversion of unsaturated fatty acid to a
conjugate diene spectrophotometerically. Extraction was confirmed using a Folin
Ciocalteau Gallic Acid Standard Curve created to determine the polyphenol content of the
apple extractions. The polyphenol extraction solution contains slightly less than 500 mg/L
polyphenols. The conducted reactions suggested that the inhibition of the lipoxygenase
enzymes by polyphenols has the potential to reduce inflammation by effecting by impacting
since evidence suggests that polyphenols from
red delicious apples have anti-inflammatory capabilities, further research should be
conducted to determine if these polyphenols would be soluble in a gel or creamor as a
patch. Although, the question arises, is it simply enough to eat an apple a day?

After researching it was found that apple
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ﬁLOrJ;]- Title: |Pseudoscience or Agriculturally Beneficial: The Effect of Magnetic Water on the

3012 Growth of Different Plant Species

StudentName(s): A. Ramachandran

Abstract:

The purpose of the experiment was to investigate if magnetic water increased a plant’s
growth more than regular water. It was hypothesized that magnetizing the water would
allow the water to be more easily absorbed by the plant, which would result in these plants’
growth being greater than the un-magnetized watered plants. Two, 18-inch plant troughs,
labeled ‘Tap Water’ and ‘Magnetic Water,” were filled with approximately 6 inches of soil.
Four beans were planted in each pot, one inch deep, and 4 inches apart with support stakes
were inserted adjacent to the beans. Magnetic water was created by gluing five
neodymium magnets on each side of a plastic wash bottle and left for 24 hours increments.

The bean plants were watered and measured everyday for four weeks. The original
hypothesis was not supported as the data did not indicate a significant difference in total
growth between the magnetized and “unmagnetized” watered plants. The magnetic
watered plants, however, did show many differences including: faster initial growth,
significantly longer stems smaller in diameter, emergent location of true leaves relative to
the cotyledons, and the size of the leaves. Futures experiments may include testing the
effects of magnetized water on different species of plants, different soil types, growing
plants hydroponically, or different methods of magnetizing the plants such as attaching the
magnets directly to the containers in which the plants are grown.
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StudentName(s): B. Mucci

Abstract:

This year for the science fair | decided to do a project that involves the Kastle-Meyer blood
test. The Kastle-Meyer test is a test used by crime detective agencies that test substances to
see if they are boold. Although, some other substances test positive with the Kastle-Meyer
test that are not blood. My problem was: Will ketchup, juice from ginger root, juice from
beets, juice from a fresh raw chicken, or the juice from fresh raw beef test positive when
tested witht the Kastle-Meyer test? To test this | obtained each of the substnaces | was goin
got use and tested them with the Kastle-Meyer kit that | bought online from a science
organization. | conducted several tests on each of the substances so that I could get
accuracy adn reliable results. After completing teh experiment, teh result was that the blood
of both the cow adn chicken gave a falsely positive result when tested with the kit. The test
relies on the iron in the hemoglobin which is in the red blood cells; accordingly it was
deduced that the iron levels in the hemogobin in the blood of both animals was high enough
ot produce a positive result compared to the other substances. In further continuation of this

experiment | would like ot learn more abou twhat other substances might give a false
positive when tested with the Kastle-Meyer test.
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ﬁLOrJ;]- Title: |Dietary Effects of Sugar and Caffeine on Anxiety in Correspondence with PNES
3014

StudentName(s): E. WWasserman

Abstract:

Non-Epileptic psychogenic seizures (PNES) is a disorder which recently was differentiated
from epileptic seizures and associated with Conversion Disorder and Disassociation, which
are psychological illnesses brought on to cope with stress and anxiety. The Basal Ganglia
System of the brain holds responsibility for fear, anxiety, and panic attacks and is proven to
be in check when blood pressure is kept constant throughout the day meaning that
irregularity in this consistency, like a binge diet of Sugar and Caffeine, can throw your
anxiety threshold off kilter and leave you in a whirlwind of unexpected anxiety. Piecing all
of these facts together | hypothesized that if a person has a high diet of Caffeine and Sugar,
then it will increase your anxiety levels and may affect PNES. To test my hypothesis, I
used four mice split up into two experimental groups, my testing was accomplished through
the Light/Dark Transitions Testing Method, in a Light/Dark chamber apparatus which uses
video-capturing of a mouse’s number of transitions for light chamber to dark chamber (the
more transitions/the higher the anxiety). The first week of testing was at the highest
dosages and the last week of testing was at the lowest dosages. My data showed a
decreasing number of transitions for each mouse with each week of testing and decrease of
dosage which was conclusive for my hypothesis and hopefully with this data I will be able
to send a precautionary message out to those who deal with PNES to be watchful of their
diets.
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ﬁLOrJ;]- Title: |An Analysis of Biotic and Abiotic Factors in Newtown Vernal Pools

Abstract:

ecosystems’ well-being.

The purpose of this project is to observe the biotic and a-biotic status of three vernal ponds
in Newtown, CT. This needs to be observed so that in the future when potential
developments begin to be built near the ponds, the impact can be monitored and compared
to results from the past. The abiotic portion of the project consists of water samples being
tested using the LaMotte Limnology kit with seven experiments. Three water samples have
been tested and data will continue to be collected through the breeding season. The biotic
portion incorporates going to the vernal ponds and filling out a field observation form
which records the species and population. So far counts have been low due to hibernation
and organisms being dormant for the duration of the cold. Once the breeding season comes
around much more biotic data can be collected. With this information on record for future
reference, the impact of human intrusion can then be monitored and regulated for the
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StudentName(s): J. Burkhard

ELOrJ;]- Title: \Determination of evolutionary relationships among coral species by comparison
of nuclear DNA markers

Abstract:

E. O. Smith Foundation.

Evolutionary relationships among groups of corals are poorly studied and often only reflect
relationships among higher order groups. This is, in part, due to the difficulty in
identification of coral species based on morphological characteristics. DNA sequence data
provides a potential solution to the problems of coral identification and determination of
evolutionary relationships among the corals. For this project, DNA sequences, of a nuclear
marker, were to be obtained for 12 coral species using PCR, DNA purification, and
sequencing at the University of Connecticut Biotech Center. The corals represent a variety
of both soft coral and stony coral species with one anemone for outgroup comparisons.
These sequences will be analyzed and compared, using computer software, to determine
differences between the bases and thereby, evolutionary relationships among the coral
species investigated. During the project, sequence data proved difficult to obtain based on
poor quality PCR product. Significant time was spent working to develop techniques that
would yield a higher quality, more target specific PCR product. Techniques including
optimization of PCR profiles, “band picking” from PCR products and so called “touchdown
PCR” were used. The future of this project is to continue the project and obtain more DNA
sequences that can be added to the data base of known coral species and used to elucidate
evolutionary relationships. The research is supported by a Toyota Tapestry Grant and the
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ﬁ[ﬁ{i Title: Effect of Estradiol Beta on Development of Zebrafish Embryos
3018

StudentName(s): S. Ackerman

Abstract:

| pursued this project to discover the negative effects, if any, of the presence of a potentially
dangerous hormone found (and not tested for) in many water supplies, Estradiol B. If zebra
fish embryos are exposed to Estradiol  during their initial developmental period,
deformations will occur. | conducted my experiment by putting my chemical into solution,
diluting it to my tested for concentrations (Oppm-my control,5ppm,50ppm and 500ppm),
and exposing the embryos to the solutions for 4 days into their development. | utilized an
incubator to develop my embryos in. The data I collected was very clear and conclusive. In
my control, all the embryos hatched, and had straight, developed spines. In my lowest
concentration (5ppm), there were a few deformations, but not to the degree that the 50ppm
and 500ppm embryos were deformed. In fact, in these two highest concentrations, about the

same number of deformities occurred, as well as many of the embryos not hatching at all,
proving that the hormone created an environment far too hostile for development. The
reason that | believe that these last two groups had such similar results is directly
influenced by the trouble | encountered putting the Estradiol into solution. My final overall
conclusion is that Estradiol (3 is a potentially dangerous toxin to our aquatic ecosystems,
and should be tested for in our waterways to protect our environment.
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StudentName(s): E. Kang

ﬁLOrJ;]- Title: |The True Origins of River Foams

Abstract:

The purpose for conducting this experiment is to answer the question if the foams found in
various rivers are man-made; showing signs of pollution, or naturally made? If the foams
contain large amounts of phosphorus they are most likely signs of pollution, because
phosphorus is not abundant in nature, and natural foam is mainly caused by the fatty lipid
acids that come from animal and plant remains. The methodology in this experiment is to
collect samples of foam from three different locations, compare their qualities with one
another, create man-made foam using river water from each location and detergent,
compare them to the other foams, record how long it takes for the foams to reach a more
concentrated state, use a liquid/liquid extraction technique to extract organic material from
the liquid form of the foam, then take some the extracted sample and run it under an
infrared spectrometer to see what the organic material consists of, take more of the
extracted material and compare the masses of each specimen to one another. The average
mass of the man-made foam was similar when compared to the foam’s mass from Bull’s
Bridge; however, the masses of Macedonia’s and Kent Falls were both denser. After
running extracted samples through the Infrared Spectrometer, the graphs of the extractions
when compared to potassium carbonate were extremely similar. Meaning, there may have
been a flaw in conducting the experiment because the salt used in the extraction process
may not have been as soluble thought.
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EFOJ'- Title: [Is our water safe?
um

Abstract:

| tested the water quality of Long Island Sound, the Wepawaug River, and drinking water
from my house. | tested the phosphate, nitrate and pH of the water samples. My project was
to see, through these water tests, which water sample was more polluted.
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Proj. Title: The Effect of Sodium Chloride on Heart Rate
3022

StudentName(s): L. MalinowskKi

Abstract:

Abstract The purpose of this experiment was to discover how sodium affects heart rate. If
Daphnia magi are placed in solutions of varying salinity, then the Daphnia in the solutions
of higher salinity will have a higher heart rate, because there is more blood circulating. The
result of this experiment was that the hypothesis was proven true. This is proven by the data
stating that at 5g/L above standard salt concentrations the heart rate was 252 bpm. In
contrast, the standard heart rate | found was 171.6 bpm, and this was determined from data
collected on daphnia in the control solution. This proves my hypothesis that salt increases
heart rate. Procedure 1. Take 5 Daphnia of similar size and check their heart rate 2. Keep

solution

the Daphnia with heart rates of 180bpm and if necessary take more so there are 5 with an
average of 180 bpm 3. Place Daphnia in control solution 4. Wait ten min. 5. Place
Daphnia on microscope and count their heart rate twice 6. Repeat steps 1-5 for each
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ﬁLOrJ;]- Title: |'The Effect of Social Fear on Racial Stereotyping
3023

StudentName(s): L. Mannan

Abstract:

The purpose of this research is to explore the link between social fear and racial
stereotyping. A study in 2010 from Current Biology studied people with Williams
Syndrome (WS). WS people have abnormal activity in the part of the brain related to social
fear (amygdala). Therefore, they are overly friendly. The study showed that people with
Williams Syndrome are not racially stereotypical. However, research shows that they have
gender stereotypes. This suggests racial stereotypes and social fear may be directly related
since people with WS have no social fear or racial stereotypes. The independent variable of

this study will be the amount of social fear children have. The dependent variable will be
the degree of the children’s racial stereotypes. As this is a correlation study, there is no
control. The hypothesis is children who are more socially afraid will have a greater degree
of racial stereotypes, while children who have less social phobia will have fewer racial
stereotypes. To conduct the experiment, participants aged 13-18 were measured for social
phobia using the Liebowitz Anxiety Scale (LSAS-SR). Then, the children were told a few
simple stories with characters that are obviously good or obviously bad. Options of people
with different racial features were given as options for the characters. Participants chose
their image of each character. After all data was collected, it was evident that there was not
a link between social fear and racial stereotypes, disproving the hypothesis.
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ELOrJ;]- Title: |A Global Sustainable Approach to Renewable Energy: The Utilization of Local
Water Resources for the Aquaculture of Algae for Biodiesel

Abstract:

The identification of naturally occurring aquaculture media, that do not require the addition
of nutrients for algal growth, provides a promising approach for the sustainable, energy
efficient, and cost effective production of algal biodiesel. Growth of the micro algal
species, Tetraselmis chuii, was studied in prepared, nutrient enriched saltwater media, as
well as seawater and marsh water collected from sites along the local Long Island Sound
ecosystem. Energy input was minimized by utilizing sunlight, ambient oxygenation, and, in
the case of seawater and marsh water, naturally occurring nitrates, as the nutrient source.
Nitrate and nitrite concentrations, pH, and salinity were determined for each of the media
studied. Using absorbance colorimetry, the greatest algal concentrations after eleven weeks
were observed in the media containing the highest concentration of nitrates, prepared
saltwater medium (tank water) (absorbance of 1.060 units) and marsh water collected distal
to the mouth of the Long Island Sound (absorbance of 0.337 units). There was no
correlation between salinity (22.5 parts per thousand for tank water, and 0.0 parts per
thousand for distally collected marsh water) or pH (8.2 for tank water, and 7.4 for marsh
water) and algal growth. Oil was extracted from algae, cultivated in tank water and marsh
water, using hexane extraction and oil yields will be analyzed and compared. While
prepared, nutrient enriched saltwater provide the optimal conditions for micro algal growth,
the utilization of naturally occurring marsh water offers a cost effective, energy efficient
and abundant option for micro algal aquaculture for biodiesel production.
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ﬁLOrJ;]- Title: |'The Effect of a Bacteria's Source on a Microbial Fuel Cell's Electrical Output

Abstract:

Microbial fuel cells (MFCs) have the potential to be an answer to the world’s growing
necessity for a renewable, “green” energy source. They are versatile and can be cheaply
made giving them the ability to be used across the globe and have a variety of potential
applications. This experiment will help determine how sources of bacteria influence the
electricity produced by a MFC. Three two-chambered MFCs, one for each bacteria source,
were constructed. Both mud and water samples were collected from the Housatonic and
Aspetuck Rivers. These samples were placed in two MFCs. The third MFC, the control,
used rocks and tap water in place of the mud and water samples. During the experiment, the
MFCs ran for 14 days and the voltage reading was recorded twice every day at the same
time for each MFC. It was hypothesized the more electrochemically active bacteria from
the Housatonic River, due to Housatonic’s lower dissolved oxygen content than the
Aspetuck, would produce the most electricity. The results showed that the Aspetuck River
mud, on average, produced about 250 millivolts, the Housatonic River mud 100 millivolts
and the control only 1.6 millivolts of output voltage over three trials. This shows that the
effectiveness of bacteria in a MFC is more complex than simply a bacteria’s
electrochemical activity. Certain types of bacteria could contain special traits that make
them superior or inferior to others in MFCs such as, creating biofilms around an electrode.
This could the basis of a future experiment.
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ﬁLOrJ;]- Title: |Testing the Method for the Creation of a Topical Gel Method toward the Removal
of Tattoo Pigment in the Dermis Skin Layer

Abstract:

Metal Oxides are the main component of tattoo pigment and ultimately what gives tattoo
dye its color. In order to properly remove a tattoo these metal oxides must be broken down
so that they can be taken out of the body by the immune system. In this experiment the
method of having hydrochloric acid used as a method to breaking down the tattoo pigment
was tested on iron oxide. This was tested by creating a tattoo dye that is made up of iron
oxide; a key metal oxide used in the creation of two primary colors, and then combining it
with hydrochloric acid. The outcome will be a chemical reaction that creates iron chloride
and water. These two products could then be passed through the body much easier than the
original iron oxide, thus allowing the tattoo pigment to be “washed” away. This technique
will be combined with dimethyl sulfoxide to create a topical gel that will carry the low
molarity hydrochloric acid through the epidermis and into the dermis skin layer in future
studies. The clarity or fade of the color of the tattoo dye will be measured using a color
spectrum created specifically for this experiment. Expect results from this experiment will
be to see the clarity of the tattoo pigment to decrease to approximately 70%, if not higher.
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prol. - Title: | Antibiotics on Zebrafish Embryos

Abstract:

The purpose of my experiment was to determine whether the antibiotics Trimethoprim and
Benzylpenicillin caused abnormal development in zebrafish embryos (Danio Rerio).
Zebrafish were maintained in 10 gallon tanks with treated water and maintained at a
constant temperature, pH and a controlled day/night cycle. Breeding attempts were made
as often as possible, though these times were limited. Embryos were collected and
immersed in the embryo medium with and without antibiotics at a concentration of 100
parts per million for Benzylpenicillin. Embryos were monitored for growth over a period
of 4 days and structural abnormalities were observed in addition to the termination of the
embryos at the given concentration. This was a deliberate overdose in order to determine if
the antibiotic had any effect on the embryos. | am currently testing the effects of
Trimethoprim and Benzylpenicillin at lower concentrations so that | can determine the

minimum amount of antibiotic required to create morphological abnormalities in the four
day window of development.
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ﬁLOrJ;]- Title: |Antiseptics in the Hospital: A Comparitive Study of Soaps Used in our Health

Abstract:

In recent years, cases have occurred in hospitals, most notably in Britain, where Antiseptics
used in the hospitals were ineffective in the killing of harmful bacteria, leading to the
deaths of patients being treated there. What needs to be proven in this experiment is
whether or not hospital used antiseptics facilitate the growth of harmful bacteria. Do the
antiseptics used by hospitals allow for greater amounts of growth over time? This
experiment was performed in order to find this out. | took several bacterial cultures and
examined their growth when combined with several household antiseptics. With this data,
the next step was to compare the growth of the bacteria that had been administered the
household antiseptics to those that had been administered the hospital used antiseptic.
When this step was completed, the conclusion was that a link between the growth of the
bacteria and the usage of the hospital used softcide was found.
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ELOH;; Title: EMDR:Successfully Treating PTSD

Abstract:

Allison Breeze Guilford High School, Guilford, CT EMDR: Successfully Treating PTSD
Abstract: The purpose of this project was to test the efficacy of eye movement
desensitization and reprocessing (EMDR) on post traumatic stress disorder (PTSD) versus
cognitive behavioral therapy (CBT). The main point was to see if EMDR was the most
successful treatment for PTSD. The data was collected from previously-completed studies.
These studies tested the effectiveness of either EMDR or CBT on treating PTSD, and the
results were recorded as percentages. The data collected from these studies was used to
determine if the results were statistically significant. The data initially showed that EMDR
was a more successful treatment than CBT for PTSD. This assumption was supported by
the statistical analysis, which showed that EMDR was significantly more successful than
CBT for treating PTSD at a level of 0.1, 0.05, and 0.01. It is conclusively shown in this
report that EMDR is significantly more successful at treating PTSD than CBT. Further
research of this topic could include other methods of treatment, such as medication. Also, a
single study could be conducted to directly test the effects of EMDR and CBT on PTSD,
instead of researching multiple studies on EMDR and CBT individually. This would be a
way to make sure certain factors were constants.
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ﬁLOrJ;]- Title: |Chaotic Growth of Bacterial Cultures With Sinusoidal Temperature Change

Abstract:

The purpose of this experiment is to determine the effect of exposing bacteria to
temperature cycles on the region of parameters where the bacteria’s growth is chaotic. To
simulate bacterial growth a differential equation with three terms - one for growth
depending on temperature, one for death caused by extreme temperatures, and one for
reduced growth as the bacterial population approaches its carrying capacity — was designed.
A computer program was written to numerically integrate this equation and obtain data
from it. At this point, the equation without temperature change is being examined, to find
the original region of chaos, caused by certain parameters. After the region is thoroughly
understood, the same process will be repeated with temperature cycles included. Numerical
errors must be kept in check to prevent misleading results. The data indicates that chaos
does not exist in the system until temperature cycles are applied. The period and amplitude
of the sine curve have the greatest bearing on whether or not the system is chaotic.
Currently, the results are stilling be analyzed to see if bifurcation occurs, meaning that the
number of stable levels of the population splits as one parameter is varied. The results
demonstrate that bacterial growth can become unpredictable under certain conditions.
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ELOrJ;]- Title: |Graphene Oxide as a Novel Biosensor in Targeted Delivery of Water-Insoluble

Abstract:

In recent years, graphene oxide (GO) has emerged as an exciting new material in the fields
of engineering and biomedicine. Due to its high surface area and enhanced permeability
and retention (EPR) effect, graphene oxide is a promising vehicle for delivery of water-
insoluble cancer drugs to tumor sites. Previous research has demonstrated the feasibility of
graphene oxide for this therapeutic application, however these investigations lacked a
means to analytically detect the release of the anti-cancer agent. This research attempts to
use the inherent fluorescent properties of functionalized graphene-oxide to demonstrate
shifts in the visible luminescence of the drug-GO complex, relative to the original GO
sheets. Graphene oxide sheets were synthesized through a modified Hummer’s method and
functionalized with polyethylene glycol-amine (PEG), in order to optimize water solubility
and biocompatibility. Doxorubicin hydrochloride (DOX), a water-insoluble cancer drug,
was then loaded onto the GO-PEG. The quality of the GO, GO-PEG, and GO-PEG/DOX
was confirmed through Fourier Transform Infrared Spectroscopy (FTIR). Synthesis of
uniform PEGylated GO sheets as well as successful loading of DOX on the sheets was
verified using scanning electron microscopy (SEM). Using an excitation of 210 nm,
fluorescence spectroscopy revealed a single emission at 420 nm for GO-PEG, and two
emission peaks at 350 nm and 580 nm for the GO-PEG/DOX complex. Fluorescence
microscopy of the GO, GO-PEG, and GO- PEG/DOX will confirm the visible shift in color
upon loss of the DOX drug in solution, suggesting that this delivery system can
simultaneously act as a viable biosensor in various scientific and biomedical applications.
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ﬁLOrJ;]- Title: |Using New Approaches to Evaluate Polyvinylpyrrolidone’s Effects on Renal

Abstract:

Polyvinylpyrrolidone(PVP) a polymer was first synthesized by Dr. Walter Reppe. It was
initially used as a blood plasma expender in World War Il and later applied food, beverage,
and cosmetic industries A study done by Dr. Dunn at Chang Gung Memorial Hospital in
Taiwan in the mid 1990°’s shows that excess use of PVP leads to a condition called PVP
Storage Disease.. The purpose of this project is to find out if acute renal failure exists. If
acute renal failure does occur, and then which part of the body would have the most
damaged done to it. It’s hypothesized that due to the properties of PVP, the proximal tubule
would be the component affected by the PVP, and acute renal failure would occur there.
Blood samples and urine samples from rats that have been infused with PVP must be
obtained. Then using Kits, the BUN, NAG, and Alpha-1 levels must be measured using a
UV spectrometer. If the levels are higher than the standard levels, then the body part the kit
represents is damaged. Primary results show that BUN concentration levels stayed at 17%
during infusion, Therefore, PVP did not affect the functions of the kidney as a whole.
Likewise, NAG levels stayed the same too. The alpha-1 levels did show an increase over 2
hours. The alpha-1 level during the control period was 0.15 (ng/min/100gbw) and increased
to 1.8 (ng/min/100gbw) in 1 hour then increased to 2.8 (ng/min/100gbw). This shows that
there is significant damage occurring the proximal tubule.
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ﬁ[ﬁ{i Title: |Athletes Performance on Different Types of Drinks!
3036

StudentName(s): A. Smith

Abstract:

This experiment is figuring out what type of drink effects an athlete’s performance in a
good way and in a bad way. | am trying to see whether or not an athlete’s speed has a
change when drinking certain types of drinks or not drinking any beverage at all. The
volunteers had to drink different types of beverages and then sit for at least 20 minutes
before they begin the process. After the 20 minutes has been up, the athlete had to run
down a length hallway while being timed. Each athlete had to drink the same amount of the
beverage and they had to run down the same length of the hallway on each day. There were
6 days of doing this experiment. Throughout this experiment | had came across the
conclusion that Gatorade is the best beverage for an athlete’s performance because the
beverage does not affect the athletes running speed, it makes an athlete run faster. Another
fact is that soda is the worst beverage to drink for an athlete when they perform because
soda can slow the athletes running speed and make them slow. My data proves that

gatorade is the best choice for any athlete.
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ﬁLOrJ;]- Title: The Application of Photosynthetic Hydrogen Production Using C. reinhardtii
3037 Algae in Hydrogen Fuel Cells

StudentName(s): J. Tsali

Abstract:

Hydrogen has potential as an eco-friendly renewable fuel. Scientists have produced
hydrogen biologically using the hydrogenase enzyme in C. reinhardtii algae, which causes
hydrogen to be produced during photosynthesis instead of oxygen. To date, research has
been mainly focused on bulk hydrogen production for later use. However, storage becomes
a problem, as hydrogen is a highly flammable and explosive gas. Instead, this project used
hydrogen produced biologically by C. reinhardtii algae in situ in the function of a hydrogen
fuel cell. A fuel cell was created from a photobioreactor, a translucent container holding the
algae and a liquid growth medium. Platinum wire cathodes were placed in the medium and
connected to a voltage meter. Using this method, the fuel cell was able to produce 2.5 volts
of electricity, and it is predicted that previously developed methods of increasing hydrogen

yield in bulk will drastically increase the amount of electricity produced.
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ﬁ[ﬁ{i Title: |Growth Rates of the Sarcophyton leather, Leather Coral
3038

StudentName(s): T. Nolan

Abstract:

In this case it is important to know just how Sarcophyton leather gains mass from week to
week as well as over an extended period of time (in this case, three months). This
experiment is important in knowledge pertaining to leather corals and their growth over a
period of time. The question is the following: How exactly do leather corals grow (gain
mass) during a three month time frame, as well as week to week? Does the starting size
effect the growth in that time period? | went about the problem by propagating 60 pieces of
leather coral from a larger colony of coral. Note that this is possible because the corals are
individual organisms formed in one structure to more successfully thrive; therefore cutting
the coral does nothing to the individual organisms. The specific gravity, temperature of the
tank, and mass of each coral were recorded. Data was collected for a three month period.
The results, as hypothesized, showed a week by week fluctuation in mass, yet over the three
month period, showed positive mass change for all sizes of coral. The results are a benefit
to the science of aquaculture for corals. It shows an average linear growth rate over time for
the coral which can be used to determine how long it will take a coral colony to grow to a
particular size. This can be applied to environmental uses of leather coral as estimation for

growth of wild specimen.
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Proj. - Title: The Physical Relationship of NOTCH4 and MKL1

Abstract:

and potential treatments.

The decision of a hematopoietic precursor cell to become a Megakaryocyte is still not well
understood. The objective of the proposal is to determine how the protein NOTCH4 affects
Megakaryocyte differentiation. Also, the physical and mechanical relationship of
NOTCH4 (N4) and MKL1 was investigated. Preliminary data has demonstrated that Acute
Megakaryoblastic Leukemia (AMKL) induced by OTT-MKL requires notch signaling. A
Tet-off system was utilized to either activate or inactivate N4 production in developing
Megakaryocytes. Then, the relationship of N4 and MKL1 was identified through reversible
cross-linking and Immunoprecipitation. The effect on Megakaryocytes was measured by
the impact on polyploidization. N4 and MKL1 are predicted to have a physical relationship
and interact in Megakaryocyte differentiation and maturation. Understanding the role of
N4 in Hematopoietic progenitors provides promise for a better understanding of AMKL,
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ELOrJ;]- Title: |'The Correlation Between Acute Stress Level and Executive Function in High
3040 School Students

StudentName(s): |. Banka

Abstract:

Stress is the psychological reaction when one is forced to adapt to a new situation that is
perceived as difficult to cope with. The physiological and psychological affects of stress
compound, creating even more stress. Chronic stress causes serious symptoms such as
weakened immune system and heart. Scientists have recently discovered that chronic stress
decreases overall cognitive ability, especially in males. Acute stress, resulting from the
issues that a person deals with on a daily basis, does cause small-scale symptoms, yet it is
unknown whether or not it causes a decline in frontal lobe activity. The frontal lobe deals
with higher-order thinking, planning, judgement, memory, and motor skills. The researcher
is investigating how high school student's acute stress level correlate with their executive
function. It is hypothesized there is a correlation between high acute stress level and high
executive function performance. Senior students enrolled in AP courses will be asked to
take the Self-Evaluation Scale (SES; Speilberger et.al). The SES is a reputable
psychological test quantifying acute stress levels. Once complete, data will be analyzed to
examine the participants frontal lobe function though the Wechsler Test Of Adult Reading
(WTAR), a standardized reading test, and the Wisconsin Card Sorting Test (WCST), a
reputable test used to quantify executive function. This test is generally given on a one on
one basis, utilizing actual cards. Of this will be used a computerized version. Proceeding
the tests, data will be analyzed with mentor Dr. Richard Kaplan, a neuropsychologist at the
University of Connecticut, for a possible correlation between students who had high
cognitive performance along with a high acute stress level. Data will continue to be
collected from high school students, not only seniors enrolled in AP. There will be no
student’s names in the final data presentation, such information is strictly between the
researcher and the participants. Anticipated results may suggest students with high levels of
acute stress have an increased activity in their frontal lobe. This is based on a study done at
the LSU Health Sciences Center in New Orleans, which alluded to emotional stress actually
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ELOrJ;]- Title: |'The Effect of Ocean Surface Temperature and Overfishing of Carcharhiniformes

3041 on Human Attacks

StudentName(s): P. Gombos

Abstract:

Shark Attacks Teen off Texas Coast by CNN, Sharks attack two people off Russia's Pacific
coast by Reuters, and Boy dies after shark attack by CNN. Shark attacks are constantly
appearing in the news. The focus of this experiment was to determine if there is a
correlation between the increase in surface ocean water temperature, overfishing and
increased shark attacks in various global areas.  The data was collected for (1) the ocean
water surface temperatures, (2) overfishing, and (3) number of shark attacks that have
occurred in various global areas.  Statistical analyses was run on the data using chi-
square test for independence and regression slope t-test for this experiment. The chi-square
test for independence was used to see the correlation between overfishing and shark attacks.
The results for the chi-square test for independence were that there is no correlation
between shark attacks and overfishing. The regression slope t-test was used to see if there

attacks.

is a correlation between sea surface temperatures and shark attacks. In this test the results
were that there is no correlation between the ocean water surface temperatures and shark
While the statistical analysis did not support the hypothesis, it was found that
there was insufficient data points to have statistical significance. More research with more
data could possibly support this hypothesis.
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ELOrJ;]- Title:|Mycoremediation of PCB Soil Contaminants with Pleurotus Ostreatus

Abstract:

Polychlorinated Biphenyls (PCBs) are remarkably stable compounds. Their prolonged
resilience in the environment is of major concern, as PCBs are known to have a damaging
effect on humans. Current cases of PCB contamination in soil require one of three costly
methods of remediation, where the soil is unearthed to an off-site location; incineration at
high temperatures, microbial degradation through reductive dechlorination of the biphenyl
skeleton, and chemical degradation via electron transfer to form PCB anions.
Mycoremediation may offer a cheap, thorough, and uninvasive alternative to these
methods. Previous studies have investigated the effects of Pleurotus ostreatus, the oyster

mushroom, in the remediation of PCB contaminated liquids, with some success for low and
moderate contamination. This research instead focuses on use of the same fungus in the
mycoremediation of PCB’s in a controlled soil-like environment. 1000 ppm Aroclor 1016
was added to 4 grams of pre-cultivated PO in pine sawdust, which contained 2.4% fungus,
69.8% water, and the remaining sawdust. An extraction method was created to repeatedly
and reliably recover PCB content from the sawdust mixture; 0.2 grams of contaminated
fungal sawdust was mixed with 0.5 ml of hexane for 10 minutes, followed by filtration.
Gas chromatography, with Flame lonization Detection, was used to measure the PCB
content of soil with PO fungus. Results indicate that the PCB concentration in untreated
sawdust remained constant over time, while those chambers with a thriving PO colony
showed as ~ 60% reduction in PCB content in 1 day. In five days of PO treatment, as much
as 96% of the original load of 1000 ppm Aroclor 1016 was remediated, with only 4 ppm
remaining. The rate of remediation per load of PO in the soil-like medium was determined
to be 24.4 ppm PCB per day, per gram of PO, within 1 kg of soil.
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ELOrJ;]- Title: |Optogenetic Interrogation of Prefrontal Cortex Dopamine D1 Receptor-
Containing Neurons as a Technique to Restore Timing: A Novel Approach to
Treat Prefrontal Disorders

Abstract:

Millions suffer debilitating prefrontal cortex (PFC) impairments. Current treatments are
limited; medications affect molecular mechanisms systemically and deep brain stimulation
is region-specific but not mechanism-specific. This project investigated optogenetic
interrogation as a mechanism- and region-specific approach to treat PFC impairment, here,
in response timing. Fixed interval timing task (FITT) performance was compared between
control rats and rats administered 6-hydroxydopamine to block dopamine release from
ventral tegmental area (VTA) neurons or rats administered D1 receptor blocker SCH23390
to the PFC. Changes in FITT performance were then investigated when light was delivered
via lasers and fiberoptics to the PFC of mice expressing 473nm blue laser light-sensitive
activating channels, channelrhodopsin-2, specifically in dopamine D1 receptor-containing
neurons. Finally, viral constructs were developed to induce expression of unfloxed 590nm
yellow light-sensitive inhibitory channels, halorhodopsin, to test the hypothesis that
optogenetic stimulation of postsynaptic PFC D1 receptor-containing neurons is sufficient to
compensate for loss of VTA dopamine signaling in mice expressing the halorhodopsin
construct in VTA neurons. Results included demonstration that FITT performance
decreased after dopaminergic blockade in the VTA and at PFC D1 receptors. FITT
performance improved after optogenetic stimulation of PFC D1 receptor-containing
neurons. Halorhodopsin viral constructs were successfully developed. The findings
demonstrate the importance of the VTA-PFC dopamine system, and specifically of PFC D1
receptor-containing neurons, in adaptive control of timing responses. Optogenetic
stimulation of PFC D1 receptor-containing neurons was demonstrated to improve PFC-
related timing performance. The project provides a novel optogenetic treatment model for
PFC disorders, including those arising from impairments upstream.
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ﬁLOrJ;]- Title: | Biochemistry of Antibiotics in Dentistry

Abstract:

Over 100 million bacteria in every milliliter of saliva ranging from more than 500 different
species live in our mouths, and dentists recommend we brush our teeth around two to three
times a day. Toothpaste companies have developed safe rinses and pastes to prevent tooth
decay and gum diseases. The purpose of this experiment was to observe the effects of
different toothpastes or rinses on growth of bacteria. We hypothesized that if toothpaste
with antibiotics were used to brush teeth, then there would be a decrease in population of
bacteria. The hypothesis was tested by two experiments. The objective of the experiment
was in order to determine the effectiveness of over the counter toothpastes and
mouthwashes in preventing dental or gum diseases. Human subjects either brushed their
teeth or rinsed their mouths with different toothpastes or rinses for around two minutes.
Then, they will put their swab on the Petri dish. Contrary to our hypothesis, the majority of
the post-brush Petri dishes had more bacteria colonies than pre-brush dishes. Toothpastes
and rinses, with antibiotic and antiseptic properties, did reduce growth; however, numerous
variables of eating before the experiment, the time of the day, various bacteria in different
people’s mouth, and the age of the person, contributed to errors in our experiment. Working
with human subjects complicates these studies. In the future, it would be useful to test the
effectiveness of these agents or bacteria in isolated culture, outside the complicated
environment of a human mouth.
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ﬁLOrJ;]- Title: |Analysis of Angent X and Methylgloxal in Honey Variance

Abstract:

Alternative medicine is becoming progressively more popular due to the increasing number
of antibiotic-resistant bacterial strains. An example of such alternative medicine is Manuka
Honey; which many believe has antimicrobial characteristics due to the presence of
methylglyoxal (MGO) and an unknown compound, Agent X. Manuka honey and other
honey variants were tested for their antimicrobial characteristics and the relative abundance
of MGO. Additionally, the overall chemical compositions were compared. The honeys used
in this experiment are clover, orange blossom, mixed, and Manuka. To asses antimicrobial
characteristics the Kirby-Bauer method with E. coli was used. Full strength honey was used
as well as 1:5, 1:50, and 1:500 dilutions. Finally a derivatization method by Fooyin
University was used to compare chemical compositions using a gas chromatograph. All
honey showed anti-microbial activity with the Manuka honey having the strongest affect.
Results suggest the anti-microbial activity is due to the combination of MGO content and
the presence of hydrogen peroxide from the action of glucose oxidase.
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ﬁ[ﬁ{i Title: |The Effects of Water Temperature on Tornadoes

Abstract:

The purpose of this experiment was to see which water temperature causes the largest
diameter for a tornado. It is hypothesized that the warmer the water temperature is the
larger the tornado will be. Two 12 inch x12 inch wooden boards had four slits of 6 inches
carved into the wood so the Plexiglas walls would fit in place. Four 12 inch x 8 inch
Plexiglas sheets were slid into the slits so that there was a gap of 2 inches between each
wall and three of the four walls were glued into place leaving one wall as a door. A hole
was cut out of one of the boards and an exhaust fan was inserted. Then 16 ounces of water
was cooled to 32 F and placed in a metal pan. The pan was then placed in the middle of
the box and 5 pieces of dry ice were placed in the water. The wall was slid back into place
and the exhaust fan was turned on and the diameter of the tornado was measured. The
results were recorded and the process was repeated seven times. The temperature that
produced the largest tornado was 140 F, with an average diameter of 4.33 inches and the
smallest was 32 F, with an average diameter of .583 inches. In conclusion my hypothesis
was found to be correct; the warmest water did produce the largest tornado.
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ﬁLOrJ;]- Title: \Chromosome Segregation and Localization Patterns in FtsZ Mutant Strains

Abstract:

FtsZ, a component of the prokaryotic cytoskeleton, is an essential cell division protein in
bacteria that is responsible for partitioning the cell into two daughter cells during
cytokinesis. However, its role in chromosome segregation is not yet known. The purpose
of this study was to observe chromosome localization patterns in bacterial strains
containing plasmids with a mutation in the essential cell division protein, FtsZ, with the aim
to determine the exact amino acid residues, if any, that are directly involved in altering
chromosome segregation. The studied mutants had an abnormal “Y”’-shaped morphology,
which was found to be due to mutation of amino acids 93 and 96 to Alanine. Two different
plasmids were constructed: one control, containing wild type FtsZ; and one test plasmid,
containing the mutated FtsZ, under the same promoter (tetracycline). The cells were first
depleted of FtsZ and then induced to express the mutant phenotype. DAPI nucleic acid
staining was performed to observe chromosomal localization and segregation patterns.
Results indicate normal segregation into both “Y” branches, thus discrediting existing
hypotheses of alternative mechanisms of abnormal segregation. Future work will be
directed towards studying the effect of this FtsZ mutation in other strains lacking genes
involved in peptidoglycan synthetic machinery (Penicillin Binding Proteins, PBPs), and in
conducting more specific time-lapse studies.
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StudentName(s): A. Johnson

Abstract:

Pollution from recycling printed paper causes the hazardous chemicals in the inks to pollute
the air, creating hazards to biotic factors worldwide. The purpose of this experiment was to
find factors that successfully decomposed printed ink, without causing pollution. The first
lab tested the effect of water from bacteria organic soil on the paper samples, where there
was little change in the amount of ink on the paper. In the second lab, the paper samples
were placed in the bacteria organic soil, causing visible decomposition of the ink. In the
third lab, the paper samples were placed in pineapple juice, which replicated enzymes used
to quicken the allotted time it took for the bacteria to produce enzymes and decompose the
ink; there was a small amount of decomposition visible afterwards. The paper samples were
viewed under a microscope in order to visibly see the fibers and a significant amount of ink
left on the paper. The fourth experiment tests liquid ink in a soil water solution and a
solution where the liquid ink is poured into a solution of calcium chloride and water.
Precipitate forms, confirming that some of the liquid ink had decomposed in the solutions.
Thus, there was an varying amount of ink that had been decomposed in each of the
samples. If the samples had been watched for longer periods of time, then more significant
results could have be derived from this experiment, proving that these factors accurately
decompose ink from printed paper, and prevent pollution.
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ELOrJ;]- Title: |'The Effectiveness of Mycorrhizal Fungi Inoculated Pancium virgatum at
Remediating Varying Concentrations of Formaldehyde in Contaminated Soil

Abstract:

Industrial and mining activities continue to produce substantial amounts of toxic waste that
pollute the biosphere. The EPA states there are over 40,000 contaminated sites in the
United States alone. The search for alternative methods for detoxifying polluted sites has
lead to the application of phytoremediation. The purpose of this investigation was to
examine the effectiveness of Pancium virgatum (switchgrass) inoculated with mycorrhizal
fungi at remediating formaldehyde, a well known volatile organic compound and human
carcinogen, in contaminated soil. The study was composed of two parts. The first part
compared germination, plant height and overall health of inoculated and non-inoculated P.
virgatum for a period of six weeks. The second part examined the effectiveness of both
types of P. virgatum in remediating varying concentrations of formalin, a by-product of
formaldehyde, over the course of one week. The soil samples from each group were sent to
a lab to determine the VOC concentration in the soil. The addition of mycorrhizal fungi
significantly increased the growth rate, health and overall biomass of P. virgatum seedlings;
however, it did not appear to have a significant effect on germination. The result from the
soil test will provide data on the ability of inoculated and non-inoculated P. virgatum to
remediate varying concentration of formalin. P. virgatum has previously been
demonstrated to be an effective remediator of contaminated soil. Given the results, it seems
likely that inoculated P. virgatum will be more effective at remediating formalin; however
these results are still being processed at the lab.
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ELOrJ;]- Title: |Photodynamic Therapy Accelerated Wound Healing

Abstract:

reduce chances of infection.

Introduction: Photodynamic therapy (PDT) is the use of a photosensitize drug activated by
low intensity light. PDT stands out as a novel treatment independent of antibiotic
resistance. It is hypothesized that PDT would accelerate physiological wound healing by
promotion of angiogenesis and pathological wound healing by inhibition of bacterial
growth. Methods: To test this hypothesis, punctures were made on the mid-back of 8 mice.
Randomized applications of 50ul Rose Bengal (10mg/ml, photosensitizer), 2 minutes green
light, combination, or nothing were applied to these wounds (n=4). Blood flow was
assessed by laser Doppler Imaging, which indicated angiogenic levels. To determine
pathological wound effects, a 96 well counter was used; three different concentrations of
rose Bengal (0.1, 1.0, 10mg/ml), three periods of light exposure (2, 4, 6 minutes), and their
combination were applied to E.Coli bacteria. Treated cells were spread and cultured.
Bacteria colonies were counted to determine optimal concentrations, exposure time, and
their efficacy killing bacteria. Result: Blood flow recovery for wounds that received PDT
was fastest (269 +£35 in PDT vs.191£35 in nothing vs. 195222 in light vs. 182+36 in
photosensitizer, p<0.05); angiogenic response extended until day 14. Furthermore, wound
size was smaller in PDT group. In vitro experiment showed 10mg/mL photosensitizer with
6 minute illumination was the optimal parameters for inhibiting bacterial growth.
Conclusion: PDT promoted angiogenesis and accelerated physiological wound healing with
smaller scarring. Also, PDT was shown to Kill bacteria by preventing the growth of
colonies after exposure to a proper concentration of photosensitizer and light period.
Applicability of this study can aid soldiers with wound treatment on the battlefield and
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ELOr‘;]' Title: Autism In Connecticut Schools
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StudentName(s): A. Kennedy

Abstract:

Fundamentally, my experiment was about autism. Surveys were sent out to several
Connecticut school distracts asking each teacher to fill out the survey online, and submit
the results. A total of 24 school distracts received surveys. What is different about this year
was the surveys were done online instead of on paper. My hope is most teachers know what
autism is and know someone with autism. For the second piece of the project which consist

at state.

of observations of each public school in our distract, observing how the students act in a
school environment, what they are learning and the Para professional to student ratio. In
my observations this year | got to take a whole day from my own classes and observe all
the special education classes my high school has to offer. | also got to see students receive
ABA therapy and speech therapy at the lower grade levels. The hopes for this project are to
educate people about autism as well as see what people’s thoughts are towards the subject
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ﬁLOrJ;]- Title: |The Effect of Northern Catalpa Bark Chemicals on Pogonomyrmex barbactus
3059

StudentName(s): B. Liang

Abstract:

The objective of the project is to identify chemicals that can be used to attract tree friendly

ants to trees, leading to increased tree longevity and germination thus creating more healthy
living trees to absorb excess carbon dioxide and produce oxygen. The purpose of this year’s
research project is to investigate if Northern Catalpa (A Myrmecophyte, a type of plant that

has a symbiotic relationship with ants) bark chemicals attract red harvester ants, or
Pogonomyrmex barbactus. It is hypothesized that specific chemicals attract ants to the
Northern Catalpa bark. The bark chemicals were extracted with a Soxhlett Extractor
apparatus with five different solvents. A filter paper containing an extract was inserted in
the middle of a Petri Dish containing one ant. Each time the ant touched the filter paper
with its antennae one interaction was documented. This procedure was repeated for five
filter papers with each containing a different extract, five filter papers each containing one
of the extraction solvents and a blank filter paper (control). The independent variable is the
chemical extracts. The dependent variable is the number of ant interactions the extract
experiences in three two- minute time periods. The filter paper that contained Hexane
extract experienced the most ant interactions. Thus, the results show that specific chemicals
of the Northern Catalpa bark are the chemical ant-attractors and that the hypothesis is
proven. For future research, the extracts need to be separated for identification.
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ELOrJ;i Title: The Factors Of Life
3060

StudentName(s): J. Martin

Abstract:

Abstract: My purpose for conducting this experiment on wolves was to observe different
wolves in the superior national forest in Minnesota and plot there locations over time on a
map and see what | can observe about their lives and different factors like: season, region,
and human activity.Procedures for this experiment was to look threw the data files online
and find the best wolves for this study. | chose a few wolves from each section. The
sections I’'m referring to are how the wolf dies whether it is hit by a car, extreme mange
exposure, starvation, trapped or snared, or shot/hunted. Once | selected my wolves | went
into each wolves radio telemetry data history and plot each separate wolves locations on the
map with a pin, and each wolf has a separate pin. The observations | made during this
experiment were that more than half the wolves in the study died in the harsh winter
months. Also that the wolves that contracted mange were all located near a specific area.
My conclusion for the data collected was that the wolves that were shot by humans were all
killed in the months of April, May, and June. In these months its typical for the wolf to stay
in its territory because the wolf has no reason to leave because the prey is returning. My
conclusion for the wolves that died of extreme mange exposure, hit by car, and starvation is
that these fatalities all happened either in the begging’s of winter or in the dead of winter.
To me this is evidence that the wolves are more susceptible to contracting diseases and
since prey is more scarce the wolves are traveling out of boundaries which lead to them
getting hit by cars.
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StudentName(s): Y. Hu

Abstract:

The myeloid differentiation primary response factor-88 (MyD88) is a critical adaptor
protein in the signaling of the innate immune system through Toll-like receptors (TLRS).
Evidence from this laboratory indicated that expression of DNA damage repair genes was
induced by TLR stimulation while previous studies have suggested a protective role for
MyD88 in diseases well characterized by high levels of reactive oxygen species (ROS). We
evaluated MyD88’s role in the DNA damage response (DDR) and ROS production using
murine embryonic fibroblasts (MEFs) derived from MyD88 wild type and MyD88-
deficient (knockout) mouse embryos. MyD88 knockout MEFs had less growth when

repair of DNA damage.

compared to that of wild-type MEFs and were more sensitive to ionizing and ultraviolet
radiation than wild-type cells as defined by cell survival seven days following irradiation.
Knockout cells also exhibited delayed reentry into mitosis following irradiation. Notably,
we show that induction of critical DDR proteins such as P53, phosphorylated P53, and
Chk2 is decreased in MyD88-deficient cells. Our results suggest that MyD88 is a protector
against mitochondrial ROS. Preliminary data also imply the nuclear localization of MyD88
and the possibility of direct binding with a critical DDR protein kinase. Taken together,
these results suggest an unexpected and novel role for MyD88 in the cellular response and
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ﬁLOrJ;]- Title: |[From Shape Recognition to Multivariable Calculus Thinking: Study of Geometric

3062 Perception and Visuospatial Cognition in Early Alzheimer's Disease Patients

StudentName(s): X. Zheng

Abstract:

Alzheimer's disease can cause severe memory and cognitive loss, including a decrease in
computational ability and visuospatial perception. Here I test the geometric cognition and
spatial perception in individuals diagnosed with varying degrees of Alzheimer's Disease,
utilizing a mathematical questionnaire. The questionnaire which includes 15 problems of
basic plane geometry and spatial geometry was administered to 20 mild Alzheimer's
Disease Patients (AD) and 20 elderly individuals without AD. The results show that the
early AD patients exhibited a significant difference in performance on solving problems of
both basic plane geometry and spatial geometry than those who did not have AD.
Additionally, there were clear AD-related deficits in all 10 particular abilities revealed in
the test, such as counting, association, and calculation. In addition, a correlation was shown
in both groups between the performance and the participant's educational levels. The
questionnaire developed in this study could serve itself or as a model for testing tools to aid

in the prediagnosis of Alzheimer's Disease in similarly aged and educated individuals.
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ﬁLOrJ;]- Title: \What is This About Again? A Study of the Correlation Between Age and Short

3066 Term Memory

StudentName(s): T. Bonagura

Abstract:
Have you ever walked into a room and forgot your purpose? How about not being able to

find an object you just put down? These situations are effects of short term memory lapses.

Though some may associate short term memory loss with the older population, it is a fact

that the brain goes through stages where its memory is stronger than at other points in a
person’s life. This experiment is devoted to determining the correlation between age and
short term memory. Just as bodies develop, brains do as well. There tends to be a certain
point in ones life where they reach their full potential in strength, agility, ex cetera. After
this comes a point where it begins to not work as well. In the body this is called aging, in
the head it is called degeneration. Scientists have discovered cognitive stages of the brain,
so | decided to design a test based around this development and it’s relevance to short term
memory. By presenting 6 slides, each with increasing amounts of random letters then
asking the subjects to record them I gathered enough data to determine an average
percentage of memory per slide on each age group. In the end, it was determined that
overall, the strongest short term memory in the tested age groups were the 20-30 year olds,
closely followed by the cognitive stage known as formal operations (15-17 years).
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StudentName(s): A. Garcia

Abstract:

Hydrogels are tiny marbles made up of polymers which absorb water. Their compatibility
with human tissue offers the exciting possibility of using hydrogels in drug delivery
systems. The advantage of using hydrogels as a drug delivery tool is that the need for fillers
and encapsulation methods would be eliminated. They were tested using liquid solutions to

OTC medications.

see whether or not they would be a viable drug delivery system. Because of this trait, it
seemed likely that they would indeed be quite useful in this role. In this experiment, they
will be dissolved, and the time will be recorded and compared to those of 4 over the counter
(OTC) medications. The 4 medications were: Advil Liqui-gels, Tylenol Rapid Releases,
Advil Tablets, and Advil Gel-caps. These were dissolved in simulated gastric juice. The
hydrogels themselves were filled with the liquid medication from within the Advil Liqui-
gels, but when that didn’t work; the ones filled with water were used. After they had been
placed within the simulated gastric juice, they broke into chunks. However, fully dissolving
was not occurring due to the water content of the gastric juice. When the pills were
dissolved, the tablets dissolved fastest, and the liqui-gels the slowest. The other two
finished in order of rapid release, then gel-caps, then liqui-gels. The hydrogels finished in
between the rapid releases and the gel-caps at 20 minutes. At the end of all this, the
hypothesis was proved correct. The performance of the hydrogels was comparable to the
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ELOrJ;]- Title: |'The Correlation Between Lucid Dreaming and Ventromedial versus Dorsolateral
Task Performance in Adultts

Abstract:

This study determined the correlation between lucid dreaming and the Ventromedial and
Dorsolateral Prefrontal task performance. In a study done at Yale in 2010, 28 high school
students completed baseline assessments, performed two cognitive tasks, the lowa
Gambling Task, IGT, and the Wisconsin Card Sort Task, WCST, then completed 7 days
lucid training with daily sleep-related assessments. The lowa Gambling Task exercised the
Ventromedial Prefrontal cortex (VMF), while the Wisconsin Card Sort Task exercised the
Dorsolateral Prefrontal cortex (DPC). The VMF is involved in decision making, while the
DPC with memory and emotion regulation. This study used adults, not Kids. It is
hypothesized that lucid dreamers will perform better than regular dreamers in tasks, such as
the IGT, that engaged the VMF; but they will perform no better than regular dreamers in
tasks, like the WCST, which exercised the DPC, will be made with the data from the study
with adults, as with the teenagers. Participants completed assessments determining BLA,
Base Lucidity Assessment, was surveyed. Using BLA, data was group into three Bins. Bin
1 was the ALD, accomplished lucid dreamers; Bin 2 was the control, average dreamers, and
Bin 3 was the LDA, low lucid dreamers. For IGT data, participants’ BLA was compared to
IGT performance, raw scores, improvement, total and over five quintiles. With the data,
using t-tests and ANOVAs, there is no correlation between BLA and performance, raw
scores, and improvement, trials, total/perseverative/nonperseverative errors. The reason
why no significant data has been found is because of participant numbers.
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3069

StudentName(s): M. Adler

Abstract:

The hydrogels were synthesized through microencapsulation. A microencapsulator, the
PicoPlus by Harvard Apparatus, was used to pump alginate solution into a basin filled with
0.1 M solution of calcium chloride. A 1% alginate solution was mixed with brilliant blue
until the alginate completely dissolved. This mixture was then loaded into a syringe and
attached to the pump on the microencapsulator. The alginate solution was pumped through
the tube at a rate of 0.03 mL/min. A current of 5 kV was in the needle at the end of the tube
and the needle was 5 cm above the surface of the calcium chloride solution. The hydrogels
were analyzed for size (the distance between the farthest two points that existed on each
hydrogel) by using a microscope connected to a program that converts pixels to
micrometers. | developed models from this information that show the trends between the
parameters listed above and resulting particle sizes. | chose to use current to create particles
of specific sizes because the trend between this and particle size was the strongest with this
parameter. These hydrogels of different sizes were synthesized, removed from the calcium

dissociated first.

chloride solution, and placed in a solution of sodium citrate. The calcium ions bonded to
the citrate ions in solution, thus destroying the chemical composition of the hydrogels and
releasing the encapsulated brilliant blue. Images were taken every 30 seconds for 5 minutes
of each hydrogel during the sustained release process to determine which size hydrogel
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ELOrJ;]- Title: INon-Invasive Dissipation of 2,4-D in Standing Water Using Iris versicolor
3070

StudentName(s): A. Merrill

Abstract:

Without government regulation of the quantities of herbicides applied by any individual or
business, the amount of pesticides being released into the environment is significant. After
application, chemical residue enters the surrounding area, and eventually the surrounding
ground water. The U.S. Dept. of the Interior studied the quality of water in the United
States and determined that samples from streams in areas with substantial agricultural or
urban land use almost always contain mixtures of multiple pesticides and degradates. One
popular component of weed killers in Connecticut is 2,4-Dichlorophenoxyacetic acid (2,4-
D), which is listed as safe, but has been linked to cancer, eye damage, and reproductive
risks. Iris versicolor (Iv) has been demonstrated to be particularly successful in reducing
amounts of pesticides in groundwater when planted in soil. Since lv is capable of thriving
in an aquatic environment, it is particularly interesting to study in standing water. This
research looks at the ability of v to metabolize 2,4-D in standing water. 50-100 ppm of
2,4-D was introduced to 11 individual Iv growth tanks, and the pesticide concentration was
measured each day, for 10 days, using a novel High Pressure Liquid Chromatographic
(HPLC) method. Results indicate that 50% of the 2,4-D contained in the plant tank was
remediated in as little as 3 days. After 10 days, the concentration of 2,4-D was reduced to
1% of the original amount, independent of starting amount. v was able to remediate up to
20 ppm/day of 2,4-D in an ecosystem of 280g of biomass per liter of water. Similar HPLC
analysis of control tanks show no measureable interference in HPLC analysis from
tank/plant leachants, as well as stability of the 2,4-D molecule (in water) over the duration
of the research.
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ﬁLOrJ;]- Title: |The Effect of Using Gracilaria tikvahiae as a Soil Conditioner in Clay Soil

Abstract:

results were inconclusive.

Clay soil has high compaction, low porosity and a poor nutrient holding capacity. Farmers
amend soil with industrial fertilizers to grow crops. If soil can be made fertile in a less
harmful way, this will keep farmers from over paying for harsh fertilizers and stop the
introduction of hazardous chemicals into the environment. The purpose of this experiment
was to discover the effects of using red seaweed, Gracilaria tikvahiae, to improve infertile
clay soil. Three pinto beans were grown in pots of clay soil with 40 grams of roughly
ground seaweed mixed into the first five centimeters of soil, and three pinto beans were
grown in pots of clay soil with 40 grams of roughly ground seaweed layered under five
centimeters of soil. Two controls were grown in pots of clay soil with no seaweed. It was
hypothesized that the plants grown with G. tikvahiae mixed into the soil will yield the best
results because the soil will have a lower compaction and a higher porosity. All of the
plants with Gracilaria showed superior growth in comparison to the control. Based on the
results, it can be concluded that Gracilaria tikvahiae improves the compaction, porosity and
fertility of clay soil. The seeds grown in clay soil without seaweed took longer to sprout. It
cannot be said if either method of applying the seaweed is more effective because the
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ELOrJ;]- Title: |Assessment of Lepidoptera Host Plant Preference at Felix Neck Wildlife
3072 Sanctuary

StudentName(s): E. Wolf, . 1

Abstract:

This study examines host plant preference trends in Lepidopteran species. | looked at three
questions, a) Do preferences exist between Lepidoptera and plants? b) What are these
preferences and are they measureable? and c) Are there abiotic factors that influence
preference? My hypotheses are as follows a) there are preferences among Lepidoptera
species b) I will be able to determine these preferences through experimental research
conducted in the field and c) that abiotic factors influence host plant selection. | observed
Lepidopteran species in the same area for 15 minutes in the morning from 8:30-8:45am. |
recorded their behavior, number of times landed, duration of landing, temperature,
precipitation, cloud cover, wind speed, noise level, and predator and competition presence.
My data suggests that there are preferences for host plant selection, and | was able to group
Lepidoptera species into monophagous, oligophagous, or polyphagous selection. Species
exhibiting each behavior include the monophagous Danaus plexippus, which preferred
Buddleia davidii, 3:1, the oligophagous Limenitis arthemis with 33% preference for two
plants, and the polyphagous Epargyreus clarus exhibiting preference towards each specie
27% of the time. | concluded that host plant selection is based on abiotic factors as well,
including wind speed and temperature. Wind speed and individual presence had an inverse
relationship, and temperature had a direct correlation to individual presence, exhibiting a
bell curve. Other factors play into host plant selection including bird and bee presence. |
concluded from my research that trends of host plant preferences do exist, both abiotic and
biotic.
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StudentName(s): R. Backhaus

prol. - Title: The Effects of the Tobacco Mosaic Virus on Tomato and Pepper Plants

Abstract:

The objective of this two-month project was to determine the effects of the Tobacco Mosaic
Virus (TMV) on cherry tomato plants and pepper plants. My methods were first, | planted
seed in a cardboard carton, watered them and gave them five weeks to germinate and grow.
Second, | created a green house of cardboard and clear saran wrap to help speed up the
process. Third, | placed my plants in a well-lit environment. Ten pepper plants and ten
cherry tomato plants were grown. Once my plants were grown, | infected them with the
solution of 5ml of dibasic potassium buffer and a pinch of cigarette tobacco. | put the
solution on an emery board and slowly scratched the leaf to infect my plants. | allowed two
and a half weeks for the virus to take effect. My conclusion is the virus spread throughout
the plant at a rapid rate. My experiment also shows that the virus was only spread when it
came directly into contact with the plants. The first signs of the virus were the immediate
discoloration of the leaves, followed by the stunting of the plants growth. This was
consistent with my data, showing an average growth of .15cm (healthy pepper) and .12cm
(healthy cherry tomato) a day; compared to an average growth of .06cm (infected pepper)
and .07cm (infected cherry tomato) a day. In conclusion the overall experiment turned out
to be a success. The plants expressed all of the physical signs that my hypothesis stated.
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ELOrJ;]- Title: Novel Removal of Escherichia coli 0157:H7 from Fresh Water Sources using
3074 Amino Acid Attractants

StudentName(s): S. Rieke

Abstract:

Contamination of bodies of water by Escherichia Coli O157:H7, the most common strain of
pathogenic E. coli, has been linked more than 73,500 illnesses and 60 deaths each year in
the United States. Although the issue is widespread, the most common methods of
Enterohemorrhagic Escherichia Coli (EHEC) remediation are harmful to the ecosystem, or
are directed at the consumer immediately prior to consumption of the infected water. This
research investigates an inexpensive, effective, and noninvasive method of removing EHEC
directly from the bodies of water using amino acids as attractants. Initial experiments to
verify the attraction of k12 E. coli (a nonpathogenic model) to amino acids were completed
using custom testing chambers with a flat layer of nutrient agar across the pre-sterilized
tube. A 5x10-2 gm/ml L-serine solution was loaded on one end of the agar layer, while k12
E. coli in nutrient broth was loaded onto the opposite end. Results over five days reveal an
average rate of growth of 3 cm/day, relative to 1.4 cm/day growth for those tubes that did
not contain amino acids. Positive, initial results lead to the development of amino acid
attractant sticks, which can be used to attract E. coli in large bodies of water. L-serine was
loaded onto the inner-filter portion of a sterilized flash chromatography column, and a flat
layer of nutrient agar was then distributed horizontally in the tube above, so that air was
also present. The attractant tube was placed in an E. coli broth culture for five days.

Those tubes with amino acids exhibited bacterial growth of up to 19.5 cm (from the
bottom), relative to those without L-serine, which exhibited zero growth, confirming the
functionality of the device. Future experiments will be conducted using those strains of E.
coli that closely mirror the behavior of pathogenic O157:H7.
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ELOrJ;]- Title: |A Comparative Study Of The Effectiveness Of An “ebb And Flo” Style
Aquaponic System, A Hydroponic System, And An Organic, Soil-based System
In Producing A Healthy, High Nitrate/low Ammonia Water Supply For The

Abstract:

lettuce with a higher mineral content.

Aquaponics (integration of aquaculture and hydroponics) is of great significance because
fish and plants support each other’s growth in a sustainable, environmentally-friendly
manner. This experiment’s purpose was to discover if romaine lettuce can be grown using
only goldfish waste as nourishment via a home-made “Ebb and Flo” aquaponic system.
The hypothesis was that if romaine lettuce is planted at home in an aquaponic, hydroponic,
and organic soil system, then the aquaponic system will provide a healthier (higher
nitrate/lower ammonia) water supply, lettuce that grows more quickly and fully, and

An aquarium with ten goldfish was established well
before experimentation. Four pods of romaine lettuce were placed in each of the three
systems and grown for seven weeks. In each, the aqueous nitrate concentration was
measured using a conductivity meter, growth was measured by weekly height and final
mass, and the leaf mineral content was determined via spectrometry. Both the
hydroponic and aquaponic systems maintained 100 ppm aqueous nitrate and the aquaponic
system had less harmful aqueous ammonia (organic untested), so overall the aquaponic
system provided the healthiest water supply, proving Hypothesis, Part 1. The hydroponic
system grew lettuce much more abundantly vs. the organic and aquaponic systems (final
mass of 296, 7, and 4 grams respectively), disproving Hypothesis, Part 2. Although the
hydroponic lettuce contained the most nutrients in range (6 of 9), the aquaponically-grown
lettuce contained sufficient Boron and more Calcium, Phosphorus, and Zinc than the other
systems, partially proving Hypothesis, Part 3.
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ELOrJ;]- Title: |The Effect of the Overexpression of HDACS5 in N2a Cells in PGC-1a and
Glucose Transporters

Abstract:

concentration.

It is known that nerve cells from Alzheimer’s patients as well as individuals with diabetes
show increased blood sugar concentrations. Patients with diabetes are also more likely to
develop Alzheimer’s disease. Both of these diseases result in decreased mitochondrial
function; the cells lose their ability to respond to insulin and consequently, the neurons
have to cope with less glucose. The protein Histone Deactylase (HDACS) restricts the
transcription of peroxisome proliferator-activated receptor gamma coactivator (PGC)-1a
and glucose transporters, biological components that regulate mitochondrial function. This
leads us to consider if the manipulation of HDACS5 could serve as a potential treatment for
diabetes and Alzheimer’s where there is an increase in blood sugar concentration. The
purpose of this experiment was to determine how HDACS overexpression affected the
expression of glucose transporters and PGC-1a in neuroblastoma (N2a) cells. In order to
investigate this, we transfected N2a cells (Catalog number: CCL-131) with HDACS, the
experimental group, along with green fluorescent protein (GFP), the control group. After
HDACS5 was successfully transfected into the N2a cells, Real-Time PCR was conducted to
measure glucose transporters and PGC-1a presence. Results show that overexpression of
HDACS expression caused a decrease in PGC-1a, a decrease in GLUTL, and an increase in
GLUT3 in comparison to GFP transfected cells. This signifies that the overexpression of
HDACS ultimately decreases mitochondrial energy metabolism. Based on this information,
the regulation of HDACS expression can be explored as a possible treatment of diseases
such as Alzheimer's that show decreased mitochondrial function and increased glucose
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ELOrJ;i Title: THE PREVALENCE OF FAMILY HISTORY OF PSYCHIATRIC
3078 CONDITIONS AMONG INDIVIDUALS WITH OPTIMAL OUTCOMES AND
INDIVIDUALS WHO HAVE RETAINED THEIR AUTISM SPECTRUM

StudentName(s): A. Chen

Abstract:

New research has shown that Autism Spectrum Disorders (ASD) can be treated and
children with ASDs can actually “recover” to the point where their social abilities and 1Q
no longer meet diagnostic criteria for ASDs. The children who lose their ASD diagnoses
are considered to have achieved “Optimal Outcome” (OO). Many studies have shown that
children are less likely to achieve OO if their ASD symptom severities are greater. Studies
have also shown that children who have a relative with major mood disorders, anxiety
disorders, ASDs, ADHD, learning disabilities or psychotic disorders, have a higher
prevalence and a higher symptom severity of ASDs. Based on these findings, is there a
difference in the prevalence of family history of psychiatric conditions listed above among
OO individuals, individuals who have retained their ASD diagnoses (High Functioning
Autism or HFA) and typically developing (TD) peers? It is hypothesized that since there
are increased symptom severities among individuals with a family history of the above
psychiatric conditions, then OO individuals will have a decreased prevalence of the above
disorders within their family histories than individuals with HFA and TD peers. The
results of this study revealed that the HFA and OO groups both had a significantly greater
prevalence of ADHD in family history than the TD group. Additionally the HFA group
had a significantly greater prevalence of bipolar disorders in family history than the other
two groups. However in total, there were no results where the OO group was significantly
different itself from the other two groups. These results indicate that family history is not a
good indicator of OO.
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ﬁLOrJ;]- Title: |Pigeon Talk: A Bioacoustical Analysis of Variation in Male Fantail Pigeon
3079 Display Calls

StudentName(s): A. Ford

Abstract:

Bioacoustical studies on the vocalizations of common pigeons (Columba livia) have shown
that male fantail pigeons voice a complex display call made up of two structural sections -
the trill and the coo, during courtship or territorial display. In other bird species, including

oscine songbirds and penguins, this display call is individually unique and enables
individual recognition among birds. This experiment sought to determine if the display
calls, specifically the coo notes, of male fantail pigeons remain consistent, in terms of
quantitative and structural similarities, over the various categorical groups of call structure,
age, and genetic similarity — in the form of father/son pairs. After analyzing the data
through spectrographic representations and a series of T-tests, ANOVA tests, and Tukey
tests, it was determined that each male fantail pigeon possesses a coo note that is
statistically significantly different from those of other males, regardless of shared
structural similarity, age, or genetic similarity. Thus, he has a unique identifying note that
could allow for individual recognition among the males in their dark, crowded colonies.
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Proj. - Title: Expression Patterns of MicroRNA-228 in C. Elegans

Abstract:

MicroRNA is a type of small RNA that regulates the translation of other coding mRNA and
therefore the concentration of proteins within cells. It was thought that mir-228, a specific
microRNA in C. elegans, might have an affect on the lifespan of worms. Mir-228 was
predicted to be expressed in neurons in the head, tail and vulva of the worm and would
increase over time. My goal was to determine which cells expressed mir-228 and its impact
on the aging process. Lifespan assays showed that knock-out mir-228 worms had a shorter
lifespan than wild type worms. | imaged mir-228::GFP worms that express GFP at the
same levels and in the same cells as mir-228. | determined the expression levels of GFP in
the tail, vulva and head region, as well as the whole worm, through image analysis. The
results indicated that mir-228 was highly expressed in the head, vulva and tail. There was
an overall increase of GFP expression over time that peaked and then decreased with age.
After consulting additional resources, | concluded that mir-228 was not expressed in
neurons, but instead expressed by excretory glands in the head, and excretory canals and
glands in the tail. These excretory glands are thought to play a role in osmoregulation. To
determine if mir-228 influences osmoregulation in C.elegans, future directions could
include a comparison of the excretory systems of wild type and mutant mir-228 worms.
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ELOrJ;]- Title: |/Assessment of the Accuracy of the Euroscore and STS risk predicting algorithms
for patients undergoing Aortic Valve Replacement and its application to Trans-
catheter Aortic Valve Replacement (TAVR)

Abstract:

N S

Background. The recent approval of Trans-catheter Aortic Valve Replacement (TAVR) has
focused attention on the accuracy of pre-operative risk evaluation algorithms for high risk
patients undergoing aortic valve replacement (AVR). There are three widely used
standardized risk scoring algorithms for preoperative stratification, the additive European
System for Cardiac Operative Risk Evaluation score (EuroSCORE), the logistic
EuroSCORE, and the Society of Thoracic Surgeons Predicted Risk Of Mortality (STS-
PROM) score. This study analyzes the efficacy of these three algorithms in determining the
risk for all patients undergoing isolated AVR at Hartford Hospital. Methods. Three
hundred and thirty three patients under went isolated AVR at Hartford Hospital from
January 1st 2000 until June 30 2011 and were entered into the STS Cardiac Surgery
database. A retrospective review of prospectively acquired data was performed. Patients
were divided into quartiles based on their Logistic EuroSCORE (LES), Additive
EuroSCORE (AES), and STS-PROM (STS) score. Gross mortality, average age, average
risk score, percentage of renal failure, cerebral vascular accidents (CVA), and prolonged
pulmonary ventilation were calculated for each of the quartiles. A threshold risk score was
calculated for each algorithm at Hartford Hospital. Results. The overall mortality rate for
this study was 15 patients of 333 for 4.5%. Patients were divided into quartiles for each risk
algorithm (STS, AES, & LES) from the highest risk to the lowest risk. The predicted versus
expected mortality rates by quartile for the STS algorithm were 6.6% vs 13%, 3.3% Vs
4.8%, 2.2% vs 1.2%, and 1.3% vs 0% from the highest risk quartile to the lowest risk
quartile, respectively. For the Logistic EuroSCORE the predicted versus expected
mortality rates by quartile were 14.76% vs 13.25%, 6.3% vs 0%, 3.56% vs 3.614%, and
2.03% vs 1.2%. The Additive EuroSCORE results were 9.25 vs. 13.2%, 6.6% vs 0%, 4.9%
vs 4.8%, and 3.2% vs 0%. Conclusion. At the present time my raw data has showed some
equivocal findings, on first evaluation it appears that the logistic EuroSCORE maybe the
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ELOrJ;i Title: The Regulation of DcR3 and TL1A by Pro-inflammatory Cytokines in First
3082 Trimester Decidual Cells

StudentName(s): J. Pecoriello

Abstract:

Preeclampsia, a major obstetric problem leading to substantial maternal and perinatal
morbidity and mortality worldwide, arises from poor development of the early placenta and
its maternal blood supply, called poor placentation- a result of shallow trophoblast invasion
of the maternal spiral arteries. Many studies have implicated excessive apoptosis to be a
cause of the shallow invasion. A major impediment in the development of an early
diagnosis and effective treatment for the disorder, both of which there are none currently, is
our poor understanding of the various pathological mechanisms that lead to preeclampsia.
This study focuses on the abnormal expression of molecules involved in trophoblast
apoptosis, which important in providing new insight into some of the molecular
mechanisms leading to abnormal placentation and the development of preeclampsia. It was
hypothesized that there would be an increase in expression levels of TL1A, a death receptor
ligand that induces apoptosis, and a decrease in expression of DcR3, a molecule that
suppresses receptor-induced apoptosis. It was found that cells associated with preeclampsia
increased expression levels of TL1A to a higher level than it increased levels of DcR3.
Through increasing DcR3 expression, an observation that refutes the hypothesis,
extrapolation of these results to the milieu of implantation site suggests a mechanism
whereby preeclamptic cells could mediate excessive TL1A expression in the decidua, thus
mediating excessive apoptosis of the trophoblast. This suggests that part of the reason for
shallow trophoblast invasion may be due to an imbalance between expressions of the
opposing apoptotic molecules. This information is essential in developing an earlier
diagnosis and a more effective treatment for the disorder.
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ELOrJ;]- Title: |Biological Control of Zebra Mussels Using the Marine Natural Product
3084 Aaptamine

StudentName(s): J. Kerr

Abstract:

The invasion of Zebra mussels into our country’s waterways has become an increasingly
significant environmental problem. They foul pipes, grow on ship hulls, cost millions to
remove, and cause major disruption to the ecosystem. Presently, the only way to control
zebra mussels is through environmentally hazardous molluscicides. In order to see if Zebra
mussel infestation could be halted or reversed in an environmentally safe manner, | set out
to identify a safe biological control agent. Aaptamine, a marine natural product taken from
Indonesian sponges, was tested for its effectiveness at controlling zebra mussel attachment
and mortality in test chambers and compared to the molluscicide metaldahyde. Aaptamine

zebra mussels.

had an EC50 between 2-3 pg/ml in both the attachment and mortality assays. This was
similar to the EC50 for molluscicide. Aaptamine was demonstrated to be environmentally
safe in a toxicity assay with the aquatic invertebrate Daphnia, and in a phytotoxicity assay
with the aquatic plant duckweed. Unlike Aaptamine, molluscicide treatment proved to be
toxic to both aquatic invertebrates and plants at concentrations below .01 pg/ml. Therefore,
molluscicide was determined to be ecologically harmful for use to control zebra mussels.
Conversely, Aaptamine was shown to be both safe and effective at controlling zebra mussel
growth and attachment. Its effect on zebra mussel attachment makes it a potential anti-
fouling agent, which could prevent the need for costly mussel removal. Furthermore, its
effectiveness on zebra mussel mortality suggests it could be used as an ecologically
friendly biological control agent to prevent and even reverse the ecological damage done by
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ﬁLOrJ;]- Title: |The Effect of Water Level Changes on the Elevation of Salt Marshes on Long

Abstract:

Salt marshes are integral to costal ecosystems and play a large role in filtering water,
lessening the impact of storm surges, and providing vital habitat for wild life. Recently,
they have been put greatly at risk through development and pollution, which damage their
vital areas. Salt marshes can grow vertically in two ways, through the collection of surface
sediment, known as surface accretion, and the buildup of belowground biomass. In this
experiment primarily done by The Nature Conservancy, locations throughout Long Island,
NY were monitored for elevation changes. This is done through the use of Surface
Elevation Tables (SET) and feldspar plots. These techniques measure the overall marsh
growth, and the amount that is caused by surface accretion, respectively. Preliminary
results show that during this study marshes at locations on the eastern end of Long Island
have increased in elevation faster than the historic rate of sea level rise measured by the tide
gauge at Montauk Point, NY. However, most of these marshes initially appear to be
increasing in elevation more slowly than the short-term rate of water level change. This
study has been continuing for the past three years, and remains too short of a period of
study to make conclusions, and thus it must continue into the future. The results of this
study will have large effects on the total marine ecosystems of the salt marshes, which are
integral to a costal zone, and their preservation for the future.

Scientific Disciplines Selected by Student: | EM EV

Scientific Disciplines

Fair Categories

AT = Applied Technology

AS = Animal Science

BE = Behavioral & Social Sciences

Bl = Biochemistry

CB = Cellular & Molecular Biology

CH = Chemistry

CS = Computer Science

EA = Earth Science

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical

ET = Energy & Transportation

EV = Environmental Analysis

EM = Environmental Management

MA = Mathematical Sciences

ME = Medicine & Health Sciences

MI = Microbiology

PH = Physics & Astronomy

PS = Plant Science

7th & 8th Team
7th Grade

8th Grade

High School
High Sch. Team

N
Life  Physical
Sciences Sciences
LT PT
L7 P7
L8 P8
LS PS
LST PST




Fair Category

LS Connecticut Science Fair Abstract

Word Count
260

Project
Number

3086

3086

StudentName(s): A. Marini

Prol. - Title: The application of LT and 5-HTP

Abstract:

factors such as stress and diet.

This project is composed of data from clinical trials and research involving the
effectiveness of amino acids L-tryptophan (LT) and 5-Hydroxytryptophan (5-HTP) in
promoting serotonin production in clinically depressed patients as opposed to popular
antidepressants to produce equal, if not more effective, results. While current
antidepressants only recycle whatever serotonin in the brain, 5-HTP and LT, both
precursors to serotonin, instead promote serotonin production. Through the project, it was
shown that between the two, 5-HTP proved to be the more effective because unlike LT, it
does not rely on biosynthesizing enzymes and overall, is less likely to be influenced by
The majority of studies involving 5-HTP were done in the
1970s and early 1980s. One test found reduced depressive symptoms in 60 percent of
patients given 5-HTP (200-3,000 mg/day), while a placebo group showed no improvement
(van Praag et. All, 1972). A double-blind study with four groups of 10 patients found 5-
HTP (200 mg/day) was more effective than placebo and almost as effective as
Clomipramine (a tricyclic antidepressant) (van Praag HM, 1980).
double-blind placebo-controlled trials have been done to show its effectiveness in treating
clinical depression, there is still a lack of high quality studies more larger clinical trials
would be need to be done in the future to promote 5-HTP’s true potential in treating clinical
depression. With the reemergence of this data, it will hopefully spark more research on this
potential alternative for treating major depressive disorder.

Though, Several
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StudentName(s): S. Acharya

ﬁLOrJ;]- Title: [Investigation and Remediation of Biological Health of New Creek Salt Marsh
through the Study of Benthic Invertebrates

Abstract:

This study inspected the health of New Creek Salt Marsh through the examination of
Benthic Invertebrates, important indicators of environmental disturbance, found. In the
project, soil samples were collected from four sites, and the organisms found were studied
under the microscope. Current and past benthic invertebrate data were used to determine
the health of the salt marsh. The organisms found were pollutant tolerant (Capitella,
Nereis) which indicated a disturbed system. Using the data, a guidebook specific to New
Creek Salt Marsh was designed which includes sketches and appropriate anatomical
descriptions of benthic organisms found. A map of the New Creek Salt Marsh was designed
using Google Earth technology; this contains the physical features of the marsh, including
vegetation, ditches, slope, as well as the exact sampling locations (2009 and 2011). It also
includes specific suggestions to ameliorate the health of the biological system.
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StudentName(s): E. Kaushik

ﬁLOrJ;]- Title:MCF7 Breast Cancer Cell Inhibition Using Linum Usitatissimum Qil and Cottage

Abstract:

Breast cancer, makes up around 22.9% of all cancers, and is the cause of 13.7% of cancer
deaths in women. MCF7 breast cancer epithelial cells were found to be completely
inhibited by linum usitatissimum oil. Linum usitatissimum oil has many key components
known to be cancer preventative such as: linol-acids, lignans, and omega-3 fatty acids. The
key component in cottage cheese is the rich amounts of protein, and the sulfur in the protein
is crucial for the linol-acids in the flaxseed to work. After treating the MCF7 breast cancer
cells in wells with the linum usitatissimum oil, a MTT assay was conducted for cell
visibility, the samples were then read using an ELISA plate reader at an absorbance of 540
wavelength. As the concentration of the linum usitatissimum oil increased the absorbance
reading of the treated wells decreased significantly, meaning that the treatment inhibited

many of the cancer cells. The cottage cheese combination did not produce expected results
due to contamination in the cheese.
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ﬁLorj;]. Title: |Cleaning Worms
3089

StudentName(s): C. VU

Abstract:

This project was chosen because pollution is becoming a problem in our society. There are
laundry detergents runoff and it can be very harmful to the environment. By testing which
detergent is Eco-friendly can change which detergent people use, thus making the runoff
less harmful. Is “green” detergent better for the environment? The independent variable is
the type of detergent used. The dependent variable is the number of worms dead. The
detergents used were regular, Eco-friendly, water; water was used for the controlled test.
Five worms was placed in each cup and was filled with soil and lettuce. Then the detergents
were placed in the cups and after a five day period, the number of worms dead was
recorded. In the regular detergent trials, on average, almost all the worms were dead. While
the Eco-friendly detergent barely killed any worms. The Eco-friendly detergent claims it is
free of many harmful chemicals. In the end, their claim and the hypothesis was supported.
Eco-friendly detergent really is better for the environment. The process went very well,
there was mistakes here and there though. The cups were suppose to have holes poked in
the bottom of them, but they were forgotten. The lettuce was food for the worms, but it was
at the top where it made no difference. Next time, the lettuce will place in the middle of the
soil so the worms can have access to it. Both of these factors could have made a difference

in the final results.
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StudentName(s): C. VU

Abstract:

In my project | wanted to find out which nut gives you the most energy by measuring it in
calories. Calories are a measure of energy. | tested 3 types of nut: pistachios, walnuts, and
cashews. My hypothesis was that walnuts would give you the most energy because walnuts
contain omega 3 and omega 3 is found in foods that contain oil. | predicted that the walnut
would burn longer because of the omega 3. | would measure the nut until each nut weighed
the same for each trial, so it would be fair. Then | burned each nut and placed my
homemade calorimeter over the nut. The calorimeter includes a can that holds 100 ml of
water right over the burning nut. | measure the water in Celsius degrees before and after the
burning. Then | measured the remains of the nut in grams. For the first trial each nut
weighed 1.4 grams. The pistachios weighed .8 grams after it burned and was 1.5
kilocalories. The walnut weighed .1 grams after it was burned and was 4.8 kilocalories. The
cashews weighed .2 after it was burned and was 3.9 kilocalories. I can conclude that my
hypothesis agreed with my conclusion because in all the trials the average of kilocalories
for pistachios were 1.43, cashews-4.27, and walnuts-4.67. 1000 calories equal 1 kilocalorie.
Kilocalories are what you normally see on food labels. I actually measured the amount of
calories first and then converted the calories into kilocalories by dividing by 1000.
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StudentName(s): E. FOX

ﬁLOrJ;]- Title: [Exploring the Levels of Environmental Chitin and Chitinases in House Dust and
their association with Asthma: A Pilot Study

Abstract:

The long term purpose of this study is to try to find out whether asthma is caused by
environmental factors or if it is instead a genotypical disease. To attempt this, a pilot study
must be done to find out if chitinases can, in fact, be measured accurately. It was
hypothesized that a photosensitive chitinase assay would produce the most consistent
results of chitinase activity as it controls many outside variables and uses an easily
calculable reactive enzyme. Multiple samples of dust, all taken from the same location to
maintain similar chitinase activities, were obtained for testing different procedures. The
independent variable was the procedure used to test for chitinase activity, the dependent
variable was the result given by the test, and the control was a test that added noenzyme.
After testing, results show that using a photoreactive substrate 22M triacetylchitotriose
(TAC) in an assay with a stop buffer and incubator yielded the best results. The test works
through calculating the fluorescence made from a reaction between chitinase and an
enzyme. The results of this study show that this specific chitinase assay is, so far, the most
reliable and consistent way to calculate chitinase activity. This also supports that chitinase
activity is calculable in the first place, a novel approach in this field. The results of this test
support the use of the assay method which will be used to attempt to isolate the specific
cause of asthma, environmental or genetic.
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StudentName(s): S. Grader

Abstract:

The purpose of my experiment was to determine if listening to certain types of music can
help improve a person’s memory. My hypothesis was that those who listened to classical
music would have the best scores because research shows that listening to classical music
lets people clear their minds and focus. To test this theory | found 115 test subjects and
gave them a picture to memorize. While they looked at the picture for five minutes they
listened to classical, country, rap, or no music. After the five minutes was up, | took the
picture away and gave them a questionnaire to fill out. The questionnaire quizzed them on
details they remembered about the picture, like the color of the boy’s jacket or what the
little girl was holding. After | scored all of the tests, | found the average of correct answers
for each type of music and no music. The average score for rap music was 57, the average

better test scores.

score for no music was 76, the average score for country music was 79, and the average
score for classical music was 92. The conclusions I drew from this are that my report did
concur with past research, classical music can in fact improve short-term memory. This is
important because it could change education for the future. In the future when children are
learning they could listen to classical music to improve how much they remember, and get
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StudentName(s): C. Colford

ﬁLOrJ;]- Title: |Creating a Cre/Lox Barcoding System: A Potential Breakthrough in Tracking the
Heterogeneity of Glioblastoma Multiforme

Abstract:

Glioblastoma multiforme (GBM) is the most common and malignant form of primary
intracranial tumor. It is characterized by its genetic heterogeneity, which has consistently
thwarted attempts at understanding its behavior. This study addresses this issue and
presents a potential breakthrough in the analysis of GBM cells in in vitro experiments
through the use of the Cre/Lox system. This system capitalizes on the relationship between
Cre recombinase and a concatemer containing LE/RE mutant lox sites. When induced by
the drug tamoxifen, Cre randomly binds to lox sites, which are then genetically rearranged
through excisions and inversions depending on their position, orientation, and specially
designated point mutations. This recombination could potentially create a unique
“barcode” in each individual cell in a GBM tumor sphere line. This study specifically
focused on engineering a construct containing Cre and green fluorescent protein (GFP),
which would allow for the tracking of the cells’ uptake of the construct, and on analyzing
simulations of the system’s theoretical performance. The success of the Cre—GFP
construction and of the simulations is a very strong indicator of the system’s potential
success in culture and could provide an essential platform for future research of GBM.
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ﬁLOrJ;]- Title: |Does participating in a high school concert band put students at risk for
3093 permanent hearing damage?

StudentName(s): J. Zavatone-Veth

Abstract:

Participation in concert bands exposes high school students to the arts and exercises areas
of their minds that are untouched by standard school curricula. This project examined the
risk of hearing loss faced by high school concert bands and attempted to establish in what
frequency bands noise attenuation could be needed.  To establish the risk of hearing
damage, the sound produced by a high school concert band was measured and calculated as
to whether it exceeded standards set by OSHA for noise exposure and thresholds of hearing
loss. Measurements were taken at ear level in the front three rows of the band. As brass
instruments have been established as the loudest source of projected noise in bands, the
sound pressure level produced by a single trumpet playing at typical volume was measured
at distances similar to the spacing between the trumpets and the front three rows of the
band.  The data collected were processed using OSHA'’s equations for noise exposure.
The OSHA standard (85 dB for 8 hours) was used in calculation, as well as the sound levels
estimated to be the actual thresholds for hearing loss (78-80 dB for 8 hours). Results
indicated that band members in the second row from the front of the band are exposed to
sound levels that could potentially lead to hearing loss. The greatest decibel level produced
by the trumpet is between 1 and 2 kHz, meaning that attenuation in that range could be used
to help reduce risk.
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StudentName(s): L. Geary

ﬁLOrJ;]- Title: |Natural Fruit-Based Drinks vs. Sports Drinks: Is one "electro-light?"

Abstract:

replenish electrolytes.

(.625 ppm).

and other nutrients.

The purpose of this project was to discover whether or not specially designed sports drinks
had higher conductivity levels than natural fruit-based drinks. It was hypothesized that the
sports drinks would yield a higher conductivity since they are purposefully made to

The investigation of this experiment was carried out by testing six
beverages, a total of seven solutions with the added control of distilled water. Half of the
beverages was classified as sports drinks, while the other half was classified as natural
drinks. All beverages were tested a total of four times in order to find an average
conductivity level for each group. After testing each beverage, the data points for each
group (control, natural, sport) were averaged. The mean conductivity of the natural
beverages (154.56 ppm) proved to be higher than the mean conductivity of the sports
beverages (151.23 ppm). Both proved to have significantly higher levels than the control
Data from this experiment is beneficial for athletes, for it has been proven
that one does not need to rely on specially manufactured sports drinks any longer. The data
also encourages people, athletes or not, to consume more wholesome beverages that have
not been highly processed and may have more nutritional benefits to them such as vitamins
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ELOrJ;]- Title: |The Effects of Pool Disinfectant Byproducts in Relation to Allergic Asthma
3095

StudentName(s): M. Karetnick

Abstract:

Swimmers are constantly ingesting small portions of disinfected pool water, and inhaling
the headspace gases immediately above the pool surface. Most pools are disinfected by
chlorine products, which when combined with sweat, urine, and other human byproducts,
are converted to “disinfectant byproducts” (DBPs), such as nitrogen trichloride,
monochloramine, dichloramine, and free chlorine. These chlorine-based DBP’s are
hazardous to humans, having been linked to lung tissue damage and eight different types of
cancer. This research investigates the relationship between DBPs and allergic asthma in
swimmers in a competitive swimming pool. Using a modified spectrophotometric Total
Residual Chlorine method established by the NPDES, chlorine content was established by
measuring the 515 nm absorbance of serial dilutions of potassium permanganate. Specific
DBP content was determined by adding N,N-Diethyl-p-phenylenediamine (DPD) indicator
and Phosphate Buffer to pool water samples, collected periodically over the term of the
research. Swimmers lung capacity, before and after exposure to swimming pool water, was
measured via spirometry. Results suggest that subject’s lung capacity decreased by as much
as 30% within two hours following initial exposure to pool water and measured DBP’s.
Spirometry tests of the same subjects were performed before and after a running exercise of
similar cardiovascular exertion relative to swimming, based on increase in pulse rate. In
these cases, the reduction in lung capacity was reduced by an average of 3.75%, suggesting

that the additional reduction in pulmonary function associated with swimming can be
attributed to DBP irritation of lung tissue and onset of asthmatic symptoms.
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StudentName(s): T. Tranfo

ﬁLOrJ;]- Title: |An Investigation of the Effects of Distraction on Concentration

Abstract:

The purpose of this experiment was to test the concentration of sophomore boys under
various conditions. In the first of four trials, each of the fourteen participants completed a
task under no special conditions. In the next three trials the task was completed while
listening to dub-step music, classical music, and then after completion of a reading passage
with questions. The task or instrument used to measure concentration during the trials was
Mattel’s Mind-Flex game. Mind-Flex uses basic EEG technology that allowed the
participant to control the speed of a fan which raised or lowered a foam ball based on
intensity of concentration. Using concentration and a button to move the fan plate forward
or back, participants were asked to move the ball through an obstacle course. Time to
complete each trial was recorded. It was hypothesized that both music types would
decrease the time required to complete the task indicating an increased level of
concentration, while the completion of the reading passage and questions would increase
the time required, indicating a decreased level of concentration. The original hypothesis
was partly supported as time for trial completion while music played was shorter compared
to the control and the trial that followed the reading and questions passage, however, the
latter two data sets showed large fluctuations affecting significance. Future studies may
include altering conditions by changing obstacle course, age, or gender of the participants.
Information gleaned from these experiments may be used to help customize individual
studying conditions that optimize concentration.
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ELOrJ;]' Title: The Effect of Diazofluorenes on Ovarian Cancer Cells
3097

StudentName(s): T. DeRosa

Abstract:

Epithelial ovarian cancer tumors are comprised of both mature ovarian cancer cells and
ovarian cancer stem cells. The mature cells can be killed by chemotherapy treatments. The
cancer stem cells on the other hand cannot be killed with common chemotherapy treatments
and can differentiate into mature ovarian cancer cells. Years after chemotherapy treatments,
the cancer stem cells regenerate the tumor and ovarian cancer reoccurs. Recently, antitumor
antibiotics have been isolated as cytotoxic agents that will potentially target the ovarian
cancer stem cells. Antitumor antibiotics are derived from microorganisms that interact with
DNA as their primary mode of cytotoxicity. Since each antitumor antibiotic contains a
diazofluorene scafford, this project was designed to examine its cytotoxicity on ovarian
cancer cells. A synthesized analog of diazofluorine, CW12, was used to treat mature
ovarian cancer cells and determine if its scaffold is the pharmacophore, the portion of the
drug responsible for the cytotoxicity of antitumor antibiotics, and therefore, potentially
useful as a cancer treatment. When the growth and viability of ovarian cancer cells was
measured after treatment with CW12 it was found that a 10uM concentration of CW12 was
cytotoxic to the cells. A biotinylated, immunofluorescent version of the cytotoxic CW12
analog was then utilized in an attempt to visualize the cellular target after treatment. The
results of this project confirm that the diazofluorene scaffold is cytotoxic to mature ovarian
cancer cells, and therefore is the pharmacophore behind the cytotoxicity of antitumor
antibiotics.
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ELOrJ;]- Title: [In Vivo Regeneration of Tooth Enamel using an Innovative Hydrophilic Polymer-
Coated Mouth Retainer

Abstract:

Tooth enamel is the outer most layer of the tooth, covering the dentine layer, and is the
hardest tissue in the human body. Unlike bone and other biomineralized hard tissue, there
are no living cells in mature enamel. Ameloblasts, which are cells that make tooth enamel,
are no longer present after the enamel is formed. Enamel erosion caused by ingestion of
acidic foods cannot be repaired, leaving the dentine layer permanently exposed. So far,
there are no methods to reform the enamel layer once it is damaged. This research focuses
on the creation of an innovative, safe method of recreating the enamel layer, in vivo, using
a gel-coated retainer. Teeth used in this research were etched with 6M HNO3 for 30 min,
to remove all natural enamel. Preliminary studies investigated the use of a novel
combination of Ca3(P04)2, KF, and HEDTA to recoat etched teeth in solution. ATR-
FTIR, SEM, and EDS analysis of the recoated teeth indicate that 20um of artificial enamel
was successfully coated onto etched teeth with only 20 min of immersion. A similar
concentration of Ca3(PO4)2/KF/HEDTA was loaded into a Hydromed-G polymer that is
able to time-release nontoxic concentrations of reagents onto an etched tooth, in vitro,
under “mouth” moisture and temperature conditions. SEM, FTIR, and EDS data suggests
that artificial enamel was successfully deposited on the pre-etch tooth, after 1 hour of
contact. Finally, a 50um layer of artificial enamel-loaded Hydromed-G polymer was
molded to the inner portion of an Invisalign retainer, and a pre-etched tooth was inserted
into the retainer for 1 hour, at 370C, with minimal moisture. SEM, EDS, and FTIR
analysis of the tooth reveal that artificial tooth enamel was once again reformed, suggesting
that this new formulation of chemistries, embedded into a hydrophilic polymer and plastic
retainer, may act to regenerate tooth enamel, in vivo, in a reasonable time.
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prol. Title: |Color Appeal and Ages

Abstract:

Does Age affect color preference? That is what | designed my experiment to find out.
When | ask does age affect color preference | mean does age play a factor in the colors we
(humans) like. After an observation of televised commercials I realized dull cool colors
(like purple &blue) were used in commercials targeting the elderly, while bright warm
colors (like red& yellow) were used in commercials targeting the younger generation. |
wondered if the elderly preferred cool colors over warm. | created a color test where
volunteers were asked to choose the pictures that appealed to them the most (age and
favorite color were asked too). The pictures the volunteers looked at where identical, only
one contained only cool colors while the other contained only warm colors.100 were
originally asked, only 84 answer sheets were filled out correctly and useable. | tallied,
organized then graphed my data. | realized that my hypothesis that | had articulated in the
beginning was incorrect. | hypothesized that most of the older generation would choose the
cool colored pictures over the warm, but the opposite occurred. The older generation
choose the pictures containing the warm based colors. In the end | concluded that age does
play a factor in the colors we like, but there are many other factors as well that affect color
preference (like culture, race, and gender). | also learned not to underestimate the older
generation, they like bright colors just as much as someone younger.
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ELOrJ;]' Title: THE EFFECT OF INTRAUTERINE GROWTH RETARDATION ON GENE
3101 EXPRESSION IN MUSCLE TISSUE OF NEWBORN LAMBS

StudentName(s): A. Galinsky

Abstract:

Intrauterine growth retardation (IUGR) in sheep is often due to poor maternal nutrition or
illness during pregnancy and has negative effects on growth and health of newborn lambs.
One of the negative effects of IUGR is the inability to utilize feed efficiently which has an
impact on the entire body composition by decreasing meat quality, long-term health, and
physical performance. The sheep and cattle industries rely heavily on high quality forage
diets, which makes identifying new methods to optimize nutrient intake in pregnant animals
essential. We hypothesized that IUGR will result in a decrease in overall gene expression of
key genes involved in muscle development in tissue of newborn lambs. To obtain the gene
expression 15 frozen muscle tissue samples were homogenized, and ribonucleic acid, RNA,
was extracted. The RNA was quality checked and reverse transcribed into coding
deoxyribonucleic acid, cDNA. A Real-Time Polymerase Chain Reaction, PCR, was
performed to determine the amount of gene expression of a known house keeping gene,
glyceraldehyde-3- phosphate dehydrogenase (GAPDH). Through a Real-Time PCR

data.

messanger RNA (mRNA) of GAPDH (housekeeping gene) was detected in all samples,
however there were some inconsistencies in expression between samples. Because all
RNA samples had the same concentration, the findings from the Real-Time PCR were
unexpected. To improve the inconsistencies collected from the PCR the next steps will be
to finalize RNA quality and rerun a Real-Time PCR in hope of obtaining more reliable
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ﬁLOrJ;]- Title: |The Effect of Buffer Zone Composition on Water Pollution

Abstract:

Contamination of our water sources has been a prominent issue all across the globe. The
purpose of this experiment is to determine the effect of the composition of a vegetative
buffer zone on its ability to prevent water pollution. If the buffer’s composition is more
diverse, then it will be more effective at reducing water pollution because with more
diversity, more pollutants will be absorbed before entering the water systems. After buffer
classification, nitrates and bacteria test were performed to determine the effectiveness of
each buffer zone. The results do not show significant enough differences between upstream
and downstream bacteria and nitrate levels to form a correlation between buffer zone
composition and contamination levels. Future studies with wider testing periods, which
would encompass likely peak times of pollution generation, and sample collections planned
in accordance with precipitation patterns might make it possibly to form such correlations.

Scientific Disciplines Selected by Student: | EM EV

Scientific Disciplines

Fair Categories

AT = Applied Technology

AS = Animal Science

BE = Behavioral & Social Sciences

Bl = Biochemistry

CB = Cellular & Molecular Biology

CH = Chemistry

CS = Computer Science

EA = Earth Science

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical

ET = Energy & Transportation

EV = Environmental Analysis

EM = Environmental Management

MA = Mathematical Sciences

ME = Medicine & Health Sciences

MI = Microbiology

PH = Physics & Astronomy

PS = Plant Science

4 )

Life  Physical
Sciences Sciences
7th & 8th Team LT PT

7th Grade L7 P7
8th Grade L8 P8
High School LS PS

High Sch. Team LST PST




Fair Category

. . . Project
LS Connecticut Science Fair Abstract Nuber

Word Count 3103
231

Proj. Title: Can Grass be used to Remove Oil from Soil
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StudentName(s): S. Rudolph

Abstract:

The transportation of large amounts of fuel by road means that spillage is a common
occurrence, whether in small amounts or entire tankers full of fuel. The impact on the
environment can be severe and a low cost yet efficient way of remediating the
contaminated soil is vital. Current methods utilize full mechanical removal of soil followed
by replacement with fresh soil. This project investigates whether planting common grass
seed can be used for cleaning diesel spills through uptake of the fuel by the grass plants. A
comparison of two different brands of grass seed, Vigoro and Scotts, composed of different
varieties of grass was undertaken to see if a difference in effect was observed in different
types of grass. The effect of the diesel on the grass was observed visually and diesel uptake
was measured by the use of gas chromatography mass spectroscopy on extracts of the grass

roots using dichloromethane. Comparison of the results using grass in contaminated and
non-contaminated soil showed that diesel was taken up by both brands of grass seed
although visual observation determined that diesel had a less detrimental effect on the
growth of Vigoro grass than Scotts grass. Overall it is clear that grass can have role in the
remediation of soil contaminated by diesel fuel and shows potential for use as a non-
invasive way of cleaning land after a fuel spill.
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ELOrJ;]- Title: |'The Effect of Turmeric on Mice Cognition and Development
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StudentName(s): C. Chacko

Abstract:

| have tested the effect of turmeric on mice to determine whether there was memory
improvement. During the experiment, female mice with normal health conditions were
used. Four mice were part of the experimental group, and five were in the control group.
The experimental group was given five grams of 0.5% curcumin on three consecutive days
each week. The control group had the exact same conditions as the experimental, minus the
turmeric distribution. For seven weeks, both groups had their memories tested by venturing

cognition.

through a maze on one day per week, with two trials given per mouse. After the seven
week period, the overall results showed the experimental group preformed quickly and
more efficiently in the mazes compared to the control. While the completion times
fluctuated in both groups, the experimental performance was more consistent than the
control. During the last week of testing, an experimental mouse completed the maze in
twenty three seconds during trial 1 and in only six seconds in trial 2, whereas a control
mouse completed the maze in fifty-two seconds for trial 1 and twenty-four seconds for trial
2, which shows significant improvement. In conclusion, the experimental group
demonstrated more of an improvement in memory in comparison to mice under regular
conditions. In places where turmeric is commonly used, diseases which degrade the brain
are the least prevalent. The fact that young mice sufficiently completed the maze in less
time than the average mouse supports the fact that turmeric helps develop memory and
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StudentName(s): D. Parker, F. Frez-Albrecht, L. Saucier

Abstract:

Abstract: Beluga Behavior Study The purpose of the Beluga Behavior Study was to
observe how Beluga whale behaviors changed as feeding time approached. Specifically,
the study examined trained whales’ behavior at Mystic Aquarium. Aquarium feeding is
dependent on conditioning and training. This is different than Beluga whales’ natural
feeding in the ocean. Whale behaviors at the aquarium were observed prior to feeding and
after feeding in ten minute intervals. Observations occurred starting 30 minutes prior to
scheduled feeding times and up to 20 minutes after feeding. The observed behaviors
include the number of times the whales’ heads came up above the water near the feeding
station; swam closely by the feeding station; and stopped near the feeding station. The
results of the study showed that the specific behaviors mentioned increased in number of
occurrences as the time for feeding approached and decreased after feeding. The results
supported the researchers’ hypothesis that whales anticipate their feeding time and respond
with behaviors displaying anticipation. Operant conditioning and a reward system used at
the aquarium, could promote such behavior.
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StudentName(s): L. Sinbandith, J. Zentle

Abstract:

Have you ever wondered if your heart rate fluctuates when you play a video game? Most of
the adolescent population plays video games; Most of those games are intense so we
decided to investigate the affect of heart rate on games. We decided on a procedure: We
and six unnamed friends play games. Our hypothesis was that the action shooter has the
fastest heart rate. Before the game we recorded everyone’s resting heart rate. Then we
played the game for an hour, and we took their heart rate immediately after that first game.
We repeated this procedure five times, not all the same day. We repeated the procedure the
same for each hour of play. We recorded all data from all game sessions. Our conclusion
was surprising, we thought the more intense game would the raise the rate higher but in fact
the game involving puzzles raised the heart rate more. Playing video games can affect our

heart rates.
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StudentName(s): V. Ramesh, D. Thomson

Abstract:

Production.

Celsius.

The purpose of this experiment is to understand the effect of temperature on the rate of
ethylene production. Ethylene is a chemical secreted by many fruits including bananas. In
the case of bananas, ethylene production directly influences the rate of chlorophyllase
degradation. Ripening can be recorded through loss of weight and chlorophyllase
degradation. As more ethylene accumulates, the faster the process. Thus, the rate of
Chlorophyllase Degradation and weight loss can be an effective way in measuring Ethylene
Our problem statement is: how will temperature affect the rate of ethylene
production? Our hypothesis is: if we increase the temperature, then ethylene production
will increase, because chemical reactions occur at a faster rate at higher temperatures.
procedure consists of placing three groups of bananas in three different temperature settings
and then recording their ripening. We set the temperatures at 19°, 30°, and 4° degrees

At 19°C the chlorophyll degraded at a 3.63 times higher rate than those at 4°C,
and at 30°C chlorophyll degraded at a 1.61 times faster rate than at 19°C. According to
weight loss, the bananas set at 30°C was 27.8% lighter than the ones at 19°C, and the ones
set at 19°C was 13.9% lighter than the bananas at 4°C. Our hypothesis was right. The
higher the temperature is the faster the ripening. In addition to our current findings, we
would test this on other ethylene producing fruits. This would allow us to figure out if this
property was just unique to bananas.

Our
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StudentName(s): M. Karaduman, M. Eygoren, H. Catalb

Abstract:
Putnam Science Academy

Purpose

bug spray.

to wither, blacken, and sag. Conclusion
developed less and produced less oxygen compared to the plants without the chemicals.
The plants with Pepsi were the most negatively affected of them all, followed by oil and

Mehmet Karaduman, Mehmet Eygoren,
Hacibey Catalbasoglu Effects of Watershed Pollution on the "lvy Royal Hustler" Plant
The purpose of the project is to show how much oxygen an Ivy Royal
Hustler gives after they are polluted so the potential dangers of pollution are better
recognized by society. An lvy Hustler polluted with oil is more likely to give less oxygen
than an lvy Hustler that is bred healthily. Therefore when a lake is polluted, the
atmosphere also is affected. Procedure
injected with doses of each chemical, have their carbon dioxide and oxygen levels
measured three times a day for two weeks. Results are recorded, put into graphs and
observed. Specially designed transparent chambers with holes on top are used in order to
take the measurements of oxygen and carbon dioxide levels. Result
that the plants with chemicals were releasing more carbon dioxide and producing less
oxygen than the plants without chemicals. Also the plant’s leaves with the chemicals start
As a result, the plants with the chemicals

The plants, which are being regularly

The data shows
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ﬁ[ﬁ{i Title: \Which antibacterial soap removes the most bacteria?
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StudentName(s): S. Tyndell, A. Vicioso

Abstract:

There are several things about the media that wander the curious mind but the one that
always lingers is whether antibacterial soap is truly antibacterial; and if it is, how effective
is it against its competitors. This project is an experimentation of the effects of antibacterial
hand soap on the bacteria found on a doorknob. My partner and | needed a location for
collection and a growth medium (agar). The location would be important to control because
we wanted to make sure that it was the same bacteria that we were analyzing throughout the
whole experiment. To begin, we collected the bacteria off of a doorknob and put it on an
agar plate to grow the “raw” bacteria on the doorknob. Next, my partner and | made two
separate soap baths with the two hand soaps. Separating the doorknob allows us to analyze
the same bacteria with 2 types of soap. To measure which soap removed the most bacteria,
Angel and | would could the colonies on each agar plate after a few days. The less colonies
that were grown, would aid us in drawing conclusions about the hand soaps. Our
experimentation concluded that Dial was, in fact, the prevailing hand soap that removed the
most bacteria. After 5 days, the plates with bacteria from the Dial wash showed to have
fewer colonies than Equate. Dial is a better choice of hand soap than Equate and should be
bought when considering which soap is more “antibacterial”.
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ﬁLOrJ;]- Title: |Rate of Regeneration of Planaria with turmeric

StudentName(s): S. Becirovic, J. Comulada

Abstract:

possible factor.

Alzheimer’s disease, a common form of dementia, is a neurodegenerative disease in which
the cause of it is not yet known besides in meager genetic differences. My partner and |
researched regeneration and came upon experiments with planaria and stem cell research.
Stem cells are undifferentiated cells that can serve any purpose in the body and are
currently being used in experiments to recover the cells lost from diseases like Alzheimer’s.
Planaria are non-parasitic flatworms well-known for their efficient regenerative abilities
with stem cells. In humans, stem cells only exist as we develop in our early stages of life
before we are born. However, planaria can regenerate whole organisms from the smallest
amputated segment in ideal conditions. Also, we researched the healing abilities of
turmeric, a spice from the ginger family. Studies have shown that people, whose diets
contain turmeric, had improved regeneration rates from minor injuries due to improved
resistance from infection and have shown to prevent tumors. In our experiment, we
conducted a test on 10 planaria in which we severed them in equal halves and placed each
planaria in different concentrations of turmeric to inhabit for two weeks as they
regenerated. Results concluded that turmeric indeed did help the planaria and the most
noticeable result was the head half of the planaria in 40microliters in our stock solution.
These results may be used to aid progress in stem cell research and also add turmeric as a
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ﬁLOrJ;]- Title: \Which Species of Earthworm Decompose Waste in Landfills Most Efficiently?

Abstract:

worms.

Our project idea is to test different species of worms and observe the speed of
decomposition in each species. We think that the worms will be able to decompose some of
the different types of waste found in landfills, such as paper, plastic, and organic waste.
The two different species of worms used were European nightcrawlers (Eisenia hortensis)
and red wigglers (Eisenia fetida). We started by digging up dirt from outside and placing an
equal amount into 9 different bins (3 for red wigglers, 3 for European nightcrawlers, and 3
control bins). Each species of worm were placed in a bin. Each bin had one of the
following: paper strips, plastic, and organic material (lettuce). We also made sure that the
soil was wet enough for the worms to be comfortable in.
observations, we saw that organic material was being decomposed at a fast rate, paper was
starting to decompose, and that plastic had little to no changes. We also observed that the
European nightcrawlers had decomposed a larger volume of waste than the red wiggler

In conclusion, our project turned out to be similar to our hypothesis, and that the
more effective composting worm of the two is the European nightcrawler.

At the end of 15 days of
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ﬁLOrJ;]- Title: |The Effect of Drugs and Herbal Remedies on Propionibacterium Acnes

StudentName(s): K. Desai, R. Shah, J. Wilson

Abstract:

Our goal in this experiment was to investigate which treatment inhibits the growth of acne-
causing bacteria known as Propionibacterium acnes the best. Acne is caused by the
blockages of a pore where these acne bacteria thrive, which work to break down the walls
of a pore. We decided to test herbal remedies, over-the-counter drugs, and solely the active
ingredients found in these drugs on the acne bacterium. The purpose is to see which type of
the three works the best in fighting this bacterium consistently. We hypothesize that the
store drugs found over the counter will be the most effective, specifically the one
containing benzoyl peroxide because this ingredient produces oxygen, stopping the growth
of the anaerobic P. acnes. Furthermore, we believe that the herbal remedies will be least
effective because they are just naturally fighting the bacteria, thus causing this to be at a
mild level. Our procedure included adding P. acnes grown in an incubator to media, and
using carbon dioxide cartridges and the pump to displace the oxygen in the test tubes and
Petri dishes. Then, growth was allowed for five to seven days, with a control set. Thus far,
there has been diminished growth for our tested herbal remedies on the P. acnes, while
there was growth on the control plates. We concluded based off the data the herbal
remedies were surprisingly effective against the bacteria, but the prescription drugs were
the strongest by far since they contain other elements specifically made to fight P. acnes.
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StudentName(s): L. James, C. Parker, R. Kumar

Abstract:

Abstract: The purpose of this experiment is to discover if there is a possible way to detect
lies through pulse rate. Our problem statement is a series of questions that consist of: is
there a connection between pulse rate and lying? Will a person’s pulse rate increase when
they lie? Lastly, is heart rate a reliable way of knowing if someone is lying? We predicted
that the pulse rate will increase because people become nervous or uncomfortable when
lying and pulse rate is directly related to lying. The experiment tested 50 people with the
same procedure and yes or no questions each person. Each test subject was asked four
questions and asked to lie on two of them. The graphs and data tables on the computer told
us if the pulse rate increased or not. Some of the subjects heart rate increased slightly, but
not dramatic. There was about 2-3 text subjects that proved our hypothesis and their heart
rate went up enough to prove that the heart rate does increase. Overall, the data didn’t show
a sufficient amount of evidence that the heart rate does increase when a person is lying,
therefore, our conclusion is inconclusive. Future plans that will assist with coming to a
conclusion are to conduct more tests and find a better way to remember which questions the
test subjects lie on, such as recording the process of asking the questions. Lastly, this
experiment is a good way to prove if your heart rate really does tell well you’re lying. This

can help with society and catching criminals lying.
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E[ﬁ‘;}' Title: |[Effective Dye-Sensitized Solar Cells

Abstract:

Dye-sensitized solar cells are safe, green and cost-effective technology to harvest the sun’s
energy. This project tested the performance of dye-sensitized solar cells under different
types of light and the effectiveness of dyes on the performance of the photocells. Higher
intensity, yellow wavelength, and sunlight at 12:00 noon were found to produce the most
current. The blackberry dye cell proved the most effective. An improved procedure was
developed to build 2x2cm dye-sensitized solar cells. Dyes extracted from beet, raspberries,
blackberries, and chlorophyll were tested. The cells efficiency was determined by
quantitative measurement of the produced current in mv. The effect of light intensity was
tested under sunlight and with 40w, 75w, and 100w white light bulbs. Daylight produced
most current in all cells. A linear relationship between the light intensity and the produced
current was found. The blackberry dye had the darkest color due to high concentration
and/or high absorption of anthocyanin pigments; it proved most effective, producing 378.1
mv at strong or low intensity of light. Its dark red color indicates strong absorption of the
yellow light. This was found consistent with the UV spectrum of the anthocyanin. On the
other hand, the green color of the chlorophyll indicates strong absorption of the red and
blue wavelengths. It produced about 300 mv in daylight. Combining blackberry and
chlorophyll in the same cell covers the full spectrum of visible light to produce effective
cells. The UV spectrum of dyes helps in searching for effective dyes.
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3512

StudentName(s): T. Hitt, A. Hogan

Abstract:

In a world where Global Warming is increasingly evident and biofuels are becoming a
greater necessity, it seemed fitting to frame our project around something that's socially and
environmentally relevant. Panicum virgatum or, colloquially 'switchgrass,' is a versatile
plant, and has proven to be considerably more cost efficient than corn and produce more
biomass energy per hectare. As a result, many experiments are being done world wide to
improve switchgrass' energy production, growth rate, stability, and general efficacy.
Scientists have found brachypodium distachyon to be a nearly perfect genetic model for
switchgrass. Given switchgrass can take up to three years to reach full maturity,
brachypodium's eight week life cycle makes it an ideal model for experimentation. Over
the course of eight weeks we grew nine different strains of brachypodium with twelve seeds
of each in four separate sample climates; control, moist, dry, and sandy soil. Any minute
difference in productivity of brachypodium could almost certainly be applied to
switchgrass. As the growth period came to a close we were able to see the majority of the
strains phenotypic improvement over the Wildtype in height, number of branches, and even
survival rate. Still some plants performed significantly better under certain conditions than
others. The diverse set of improvements many of the strains developed led us to conclude
that improvement of switchgrass could be attained in a variety of realistic ways. In an ideal
world, one could even select the best fit strain for their climate, and thus growing the ideal

strain for biofuel production.
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ELOrJ;]- Title: /Agave: The Future of Biofuels A Comparison of the Biofuel Potential of Agave
3513 Americana Grown with Different Amounts of Water

StudentName(s): A. Ahmed, U. Qureshi

Abstract:

The depletion of fossil fuels and dependence on foreign resources are driving the search for
new sources of renewable energy. Biofuels are one such form. They are fuels derived from
biomass, such as plants and animals. Recently, the potential for agave, a succulent plant
found in warm climates, as a source of cellulosic ethanol has been explored. The purpose of
this experiment was to grow agave plants under different water conditions to see if it affects
the sugar content and ethanol quality.  Nine agave plants were obtained and grown for 7
weeks under 3 different watering regimens. The experiment was carried out in triplicate,
with the first group receiving no water, the second receiving 1,500 mL water, and the third
receiving 3,000 mL water every 4 days. Initial and final weights of the plants as well as
qualitative observations were noted. After 7 weeks, the plants were chopped, and sap was
extracted. Several glucose concentration analyses were performed. Agave saps were
allowed to ferment for 8 days for ethanol production and distillation. This initial distillation
proved unsuccessful, so the sap samples were baked and yeast was added to aid in the
fermentation process.The distillation was once again unsuccessful. Additional yeast has
been added and the saps are currently fermenting. Our results showed that, qualitatively,
the agave which received no water grew best. The glucose analyses showed an increase in

glucose content as plants received more water. The quality of the ethanols are still to be
determined.
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ELOrJ;]- Title: |Environmentally Friendly Photodegradation of Aliphatic Pollutants in Water via
Reactive Oxygen Species (ROS) Generated by Visible Light Activated

3515
Chlorophyli

StudentName(s): A. Myrzatay, S. Avci, M. Kose

Abstract:

Tetrahydrofuran (THF) and Cyclohexane (CX), both toxic chemicals that are harmful and
can be lethal, are polluting our earth and the surface-water near chemical factories. Federal
regulations require Tetrahydrofuran and Cyclohexane surface-water limits to be less than
1.3 mg/L. Current methods for removing these pollutants include using activated carbon, an
expensive method or activating titanium dioxide, a known carcinogen, by UV light, which

is another carcinogenic form of light. As an alternative to such harmful and expensive
methods, a visible-light-activated chlorophyll method was tested. Chlorophyll is a natural
non-toxic pigment extracted from plant leaves that absorbs light energy to perform
photosynthesis. When chlorophyll is subject to excessive light, it is capable of producing
reactive singlet oxygen radicals that can degrade organic compounds. To do this, sets of 10
g/L THF and CX solutions with varying amounts of chlorophyll (0.3% & 0.6%) were
prepared. Those solutions were exposed to different intensities of light (No fluorescent
bulbs, 2 bulbs, and 4 bulbs) and samples were withdrawn from the reaction chamber at
regular time intervals (0-30-60-90-120). Collected samples were analyzed by a Gas
Chromatography to determine pollutant concentrations. As a result, significant decreases in
THF and CX concentrations were observed. The decrease was directly proportional to the
intensity of light and more decrease in pollutant concentrations were observed as the
concentration of chlorophyll increased. Our observations indicated that visible-light-
activated chlorophyll is harmless yet an effective catalyst for degrading THF and CX.
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ELOrJ;]- Title: |How Temperature Change Affects The Pulsation Rate of Moon Jellyfish
3517

StudentName(s): S. Chatlos, A. Lake

Abstract:

Biological indicators are used to monitor the health of an environment or ecosystem. The
moon jellyfish is an excellent candidate for use as a bio indicator of ocean temperature
change. The optimum temperature range for moon jellies is 9 to 19°C. Although they can
tolerate temperatures as low as -6 ° and as high as 31°C it is believed that it is difficult for
the jellies to pulsate as the temperature rises. This behavior will lead to changes in the
environmental ocean dynamics as the jellies migrate to seek optimum temperature ranges.
The hypothesis is whether temperature change does in fact affect the number of pulsations
jellies produce per minute. To determine the behavioral response of the jellies to ocean
temperature change, three systems with different temperatures (13, 15, 17 °C) were set up
and behavioral observations of pulsations were made. The data show that temperature
changes do have an effect on the pulsation rate of the jellies. By raising the temperature of
the water that the jellyfish are in, the number of pulsations they produced per minute was
reduced when compared to the control. Ergo by lowering the temperature of the water that
the jellyfish are in, the number of pulsations that were produced per minute was elevated
when compared to the control. This observation is related to the global ocean temperature
rise. Based on the project data sets the moon jelly is an excellent bio indicator candidate for
interpreting ocean temperature change. A secondary effect of their migration is traveling
towards shores and potentially causing conflict for fishermen by getting trapped in nets and
Killing their catch, for power-plants by getting caught in their coolers, and humans by
stinging them on the beaches.
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ELOrJ;]- Title: |Target Practice: Effects of Pesticides & Herbicides on Unintended Targets
3519

StudentName(s): M. Kumm, E. Walicki

Abstract:

In an effort to control nature, people use pesticides to get rid of unwanted weeds and pests.
Unfortunately, we can’t control what organisms the pesticides or herbicides come in
contact with. Pesticides and herbicides can travel through water as surface run-off or in the
groundwater thus reacting with “unintended targets.” Our experiment was to find out if
pesticides and herbicides affect unintended targets. To do this we tested our experiment by
spraying pesticides on three types of beans, which represented our unintended target. We
conducted several trials for each pesticide for each bean, 10 petri dishes for each pesticide
for each type of bean totaling 120 petri dishes. We attempted to spray and germinate 1,800
beans for our experiment. Our hypothesis was that Malathion would inhibit the
germination rate of beans the most because its effects were most damaging to living cells.
Our hypothesis was not supported by our data, Malathion did inhibit the germination of the
beans exposed to this pesticide because only 2% of the beans germinated. However, Natria

allowed 1% of the beans to germinate and beans treated with RoundUp never germinated.
Nevertheless, all of these pesticides/herbicides drastically inhibited bean germination.
Furthermore, the safest pesticide/herbicide was Bayer Rose and Flower Weed Killer, the
bean germination rate was 82% meaning that beans successfully germinated in the presence
of this herbicide. We concluded that the majority of these pesticides should not be used on
plants and insects because they will negatively affect unintended targets.
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ﬁLOrJ;]- Title: 'The Application of Sufi Music as a Communication Method with Plants to
3520

StudentName(s): S. Ozkan, A. Erguder

Stimulate O2 and CO2 Production during Photosynthesis and Aerobic Respiratio

>

Abstract:

Global warming due to the consumption of fossil fuels and amount of O2 decline caused by
again consumption of fossil fuels and decline in phytoplankton number in the oceans are
one of the main problems science deals with. This experiment is a result of a search to find
a way both to increase the amount of O2 and to decrease the amount of CO2. Plants
proposed to be the solution for both of these problems when they listen to Sufi music,
which said to be a healing effect on humans. Five same types of plants were bought and put
in different chambers, which all have two holes for O2 and CO2 Sensors’ entries. In the
first part of the experiment, O2 and CO2 data were collected from the plants twice a day
(day and night) for a month to get a base data. In the second part of the experiment, the
same kind of data again were collected from the same plants but with the addition of
making each one of them listen to a different kinds of music, including Sufi music, classical
music, pop music, rap music, and heavy metal. Changes in the records were calculated. As
a result, it is found that during the day plants which listened to classical music gave the best
results by releasing 50,500,000 cm3-s more O2. Also, it is noticed plants shouldn’t listen to

both problems.

music at night since it increases CO2 release. In conclusion, plants could be used to solve
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ELOrJ;]- Title: |Acetaminophen's effect on Zebra fish embryo development
3523

StudentName(s): P. Shah, H. Aroian

Abstract:

The zebra fish are an excellent example of an aquatic organism that may have the
reproduction of its species altered or harmed with acetaminophen in the water supply. The
chemicals would get in the water supply by chemical dumping or regular sewage systems.
Any thing downstream of a sewage drainage pipe is a threatening habitat for animals to live
in. Since Tylenol is such a common house hold drug that many people take, it is easy for
the remnants of it to enter into our waste and travel through the sewer into a water
ecosystem like a stream or brook or pond eventually.l will take Tylenol (Acetaminophen)
and mix it in a solution that the Zebra Fish embryos to determine the effect on embryo
development. The embryo in the control group developed normally as expected. The
embryo in the second well plate that had 5um/ml acetaminophen solution in it, died. From
the looks of the decay in the fish it is assumed that the fish died some two days prior to the
data collection. It was severely under formed but it had developed eyes which leads to the

assumption that it id survive two days or so. This suggests a fault relating to the breaking
of the embryonic shell done previous to data collection. The culture plate with 10 um/ml
acetaminophen remained normal and a mistake in embryo placement caused the plate with
50um/ml to not be placed. The embryo in the 100um/ml solution was however, very
indicative of the results that were expected. It had developed eyes, which leads to the
assumption that the first few days of development remains normal under the solution’s
effect, due to the fact that the dead embryo in the 5um/ml solution plate also formed eyes
before succumbing to the poisonous effects of the drug. The last test also exhibited a
twisted spine and tail malformation
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ﬁLOrJ;]- Title: | The Effect of Different Angles of Impact on the Area of a Simulated Blood

StudentName(s): K. Tran, J. Bian, F. Kleine

Abstract:

We conducted this experiment to learn how bloodstain pattern analysis works. The purpose
of our experiment was to find the relationship between different angles of impact on a
water balloon’s splatter area. We also wanted to simulate a human’s blood spatters when
they are hit with a 22-gram steel core dart. Our hypothesis for this experiment was the
smaller the angle, the bigger the “blood spatter” because the water that bursts out of the
balloon will follow the dart’s trajectory. Our independent variable was the angle of impact
and our dependent variable was the area of the water splatter. To conduct our experiment,
we threw the dart from two meters away at a water balloon held up by a support system
against a wall. We conducted three trials at 90°, 60°, and 30° to a wall. We then measured
the area of the water splatters, which were preserved on papers taped to the wall. We
concluded from the results of our experiment that the bigger the angle in relation to the
“human” (up to 90°), the bigger the “blood spatter” will be. Although this disproves our
hypothesis, it coincides with data from various universities. Our experiment relates to the
world because our conclusion is expected in real life. It is also used as a standard procedure
during crime-scene investigations. Finally, forensic scientists utilize it to understand a
crime’s circumstances. Our experiment was a success because we accomplished our
purpose and acquired accurate results based on published information.
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ﬁLOrJ;]- Title: |Determining Amount of Sugar, Salt, and Alcohol in a Water Solution With a

StudentName(s): M. Herlihy, B. Donnelly

Abstract:

Our Problem was “Is it possible to measure the percentage of sugar in water, salt in water,
and alcohol in water, using a laser pointer.” We thought this would be possible, if we used a
formula based on Snell’s law (Figure A). This formula would provide us with a solution’s
index of refraction, or how much a light refracts. So for our experiment, we used a laser
pointer (because of it’s concentrated beam) and fixed it in a lump of play-dough, so the
beam would shine in a consistent direction. We then built a prism to hold the solutions out
of microscope slides (Figures B, C, and D). This prism was placed in a consistent position.
First, we filled this prism with our control, water. Several measurements later, we
discovered the angle of minimum deviation, or Omd, was 25°. We then did the same for the
sugar, salt, and alcohol solutions. These three all contained 50% water. They had Omds of
28, 29, and 30. After finding these numbers, we added another set of trials with the same
three substances. This set had 75% water in them. They got Omds of 27, 27, and 28. We
plugged all of these numbers into Snell’s formula, getting the numbers shown in the data
table. It was then when we came up with another formula (Figure E). These new results
(Figure F) at the worst were off by merely 15%. The variation was caused by slightly
inconsistent solutions. This proves our Hypothesis correct.
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ELOI‘];]. Title: Disappearing Act
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studentName(s): C. Bechtold, C. Gagliano

Abstract:

Prompted by our exploration of Long Island Sound in school, we began looking into
problems the Sound has because of pollution. Acids dumped into the watershed of the
Sound can have an effect on rocks. We decided that if limestone is exposed to acids with
low pHs then those acids with the lower pHs will cause the most erosion because they are
more acidic. Using a hammer we broke a limestone tile into pieces of similar weight,
which was about six grams, then, we massed and recorded each rock. We put 100mL of
lemon juice, vinegar, Rust Stain Remover, Coke, water, and diluted 1:50 muriatic acid into
empty jars. Then we placed one of the limestone pieces into each labeled jar and placed the
lid on. After sitting for one week, we put the pieces in a low temperature oven to evaporate
liquid that might affect the results. When the rocks were dry, we took them out, remassed
them, and recorded results. Lastly we calculated the remaining limestone after the week of
testing. We repeated this process to confirm that our results were reproducible. After
testing for three weeks, our results showed that the vinegar eroded the limestone faster. The
next fastest eroding acid was lemon juice followed by muriatic acid, Rust Stain Remover,
Coke, and water. We concluded our hypothesis was incorrect. We expected the muriatic

acid to erode faster because its pH was lower. If we did the experiment again, we would try
again with different rocks.
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ELOr‘;]' Title: |Egg-Ceptional Packaging Material

StudentName(s): M. Muller, B. Muller

Abstract:

stairs.)

best packaging material.

Did you ever send something fragile through the mail? Were you worried about protecting
it so that it would arrive at its destination without damage? Our goal was to find and test
the safest, and cost-effective packaging material used in mailing. There were many
materials to choose from that would provide package protection. As prices vary, so does
the quality of protection provided. We started our quest by gathering a variety of materials:
bubble wrap, styrofoam, air pouches, newspaper, and urethane foam. A raw egg was
chosen to represent the fragile item. Experiments included elevation tests (at two different
levels -6 and 10 feet,) velocity tests (low and high speed,) and tumbling (down a flight of
We predicted that air pouches would provide the best protection for height tests,
styrofoam for motion tests, and urethane foam for tumbling tests. Some of our theories
proved correct while others surprised us. Elevation results revealed that air pouches
protected the package from any damage. During the velocity tests, all materials provided
package protection except for the air pouches! Lastly, tumbling test results showed that
urethane foam was the ONLY material to fail when providing package protection.
Obviously, the type of material used to provide package protection makes a difference
during a variety of tests. What worked well for one experiment (air pouches-elevation)
failed for another (air pouches -velocity.) Before choosing packaging material, consumers
need to research its cost-effectiveness and efficiency. Most importantly, the method of
transportation or delivery must be considered as it makes all the difference in choosing the
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ELOrJ;]- Title: |/ Are You Safe This Winter?
4006

studentName(s): K. Tsangarides, R. Caisse

Abstract:

The problem we investigated was to see which style roof, Cape Cod, Ranch, or flat, would
hold the most weight after we collapsed them with bags of sand. The reason we decided to
perform the experiment was because of the winter of 2011. Hundreds of roofs caved in,
leaving many families homeless. People felt that they were in danger of collapsing roofs
because of the excessive weight of the snow. We wanted to determine the strongest roof
structure. We assumed that the Cape Cod style roof would hold the most weight. This was
expected, because Cape Cod style roofs are made at a 10/12 pitch, which means that they
are built at a steeper angle than the rest. New England gets over 16.8 inches of snow a year,
so the Cape Cod style roof was built particularly for the snow to slide off. It was also
thought that the flat roof would cave in first because none of the snow can fall off so it will
all build up. We gathered our materials. Then we built our roof styles out of balsa wood and

area of the roof.

wood glue. After the roofs dried, we collapsed them with weighed bags of sand. We
recorded how many bags of sand it took to collapse each one. This experiment concluded
that our hypothesis was partially correct. The Cape Cod style roof held 23 bags of sand,
therefore making it the strongest, like we predicted. This turned out to be true, because the
cape cod style roof spreads the weight off the peak of the roof, allowing it to hold more
than the other styles. The second part of our hypothesis however was incorrect. The Ranch
style roof collapsed first holding only 14 bags of sand, followed by the flat roof style with
15 bags of sand. This occurred, because only the center beam and rafters were holding the
weight on the Ranch style roof. This means that the roof’s pitch was not steep enough to
push the weight away from the peak. The flat roof style, however, had the rafters, center
beam, and the frame to support the weight, so it was spread out evenly among the whole
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Abstract:

combination is the best.

Our project was based on the ph level, suds level, and longevity of soap. We tested this on
six different types of soap; 100% olive oil, 100% coconut oil, 100% lard, 100% Crisco.
After we did the 100% soaps we tested 50% mixes of the soaps we combined olive oil and
coconut oil then we combined Crisco and lard. After we made the soaps and let them
harden over a three-week process we tested based on the ph level, suds level and longevity.
This was important to take note of because now a day many people are using bars of soap
on a regular basis. These three categories are the main things people look for in their soaps.
Longevity is how long the type of soap lasts for by this we mean if the soap will dissolve
after one use or with stand multiple uses. The suds level is something that many people
look for many people want to be able to see their soap working and creating suds in their
hands there for we felt it was an important element to test for. Finally we tested the ph level
of the soaps. The average ph level that you want is seven. There for we looked for the level
closet to seven. This is important because anything below or above seven is to strong and
will dry out your skin. In the end of our testing we concluded that the lard and Crisco

Scientific Disciplines Selected by Student: |_CH

Scientific Disciplines

Fair Categories

AT = Applied Technology

AS = Animal Science

BE = Behavioral & Social Sciences

Bl = Biochemistry

CB = Cellular & Molecular Biology

CH = Chemistry

CS = Computer Science

EA = Earth Science

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical

ET = Energy & Transportation

EV = Environmental Analysis

EM = Environmental Management

MA = Mathematical Sciences

ME = Medicine & Health Sciences

MI = Microbiology

PH = Physics & Astronomy

PS = Plant Science

4 )

Life  Physical
Sciences Sciences
7th & 8th Team LT PT

7th Grade L7 P7
8th Grade L8 P8
High School LS PS

High Sch. Team LST PST




Fair Category

Project

PT Connecticut Science Fair Abstract Number
Word Count 4008
252

prol. - Title: Hydropower
4008

StudentName(s): Z. Ahmed, A. Baghel

Abstract:

The purpose of the experiment was to use hydro-power to light a light bulb. Our
hypothesis was “If you put in one gallon of water into the contraption, then the light bulb
will light for three minutes.” We conducted the building experiments, one that tested the
rotation of the gears, and one that saw how much water was needed to test how long the
light bulb was lit. To build the contraption we followed the pictures in Hydropower-
Renewable Energy Science Kit, which came with the Thames & Kosmos kit. To test the
rotation of the gears we put a Band-Aid on the turbine and counted how many times it
rotated and multiplied or divided to find the other two values. We could conclude that the
gears turning per second were all related. The turbine rotated once in about 0.67 seconds,

the large gear spun once in about .67 seconds, and the small gear spun once in .02 seconds.

In the second experiment we tested how much water was needed to light the bulb by
lighting the light bulb for ten seconds, saw how much water was needed, and then
multiplied for other data. We could conclude that 25.98 cups of water was needed to light
the light bulb for a minute. Thus, we could conclude that we were semi-successful with
our experiments. We lit the light bulb using only hydropower, but we didn’t light the light

bulb using one gallon or less. This is how our experiment turned out.
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Abstract:

Wendy Gutierrez Mackenzie Lowden

'Fading Away Our project, Fading Away, was
about M&M's and how we can fade their color in four different liquids. We also had three
different variables (the controlled variable, the dependent variable, and the independent
variable). Our hypothesis was completely wrong. Our results were really surprising.
each trial, we used the same liquids and the same amount of each. The liquids we used were
sprite, vinegar, apple juice, and water. We kept the M& M's soaking for exactly four
minutes in each trial. For each clear cup, we measured 2 ounces of the liquid then put the
M& M in. Half way through the four minutes, we flipped the M&M's over to see what the
other side looked like, when the four minutes were up in each trial, we took the M&M's out
and observed which M&M’s lost their color the most and which lost it the least.
hypothesis was that yellow would lose its color more than any other color because it is the
lightest color. So no matter what liquid, yellow would always win. However we were
surprised to see that yellow kept its color more than any other; we had different results for
different liquids. We believe that the lighter the color, the more dye they put on the M&M.
As you can see, our experiment took time and patience. The outcomes in the three trials
were not even close to our hypothesis. Yellow never lost its color like the other colors did.

In

Our
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Abstract:

The goal of our project was to find a natural source of food dyes to replace harmful
artificial dyes. We analyzed fruits and vegetables for color intensity, color duration,
antioxidant benefits, and “cell” bioavailability of each when mixed with vital minerals. The
following show results and correlations. e All artificial dyes block “cell” absorption of
nutritional minerals (Fe, Zn, Ca) including red, blue, yellow, and green.  All natural dyes
increased “cell” absorption of nutritional minerals by over 500%, especially Anthocyanins,
Beta-Carotene, Beta-Vulgaris, and Lycopene. « There is a positive correlation between
“cell” absorption, color intensity, and antioxidant levels. « Natural dyes can provide strong

found a “Diet to Dye For”!

color duration and intensity including phytochemicals: Anthocyanins, Lycopene, and
Isoflavones e All natural dyes provide antioxidant benefits (average 50-70%)

High Ueq values are: Limonene, Anthocyanins, Isoflavons, and Lycopene. Natural dyes
can provide both intense color and several nutritional benefits. We think we may have
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Abstract:

The Negative Effects of Teeth Whitening Systems This project was about the negative
effects that teeth whitening systems have on teeth, using shark teeth. We found that there
are negative effects that not only include creating porosity, but also that “scum” from the
toothpaste and whitening gel stay on the teeth. There was also evidence of increase in
porosity and decay in enamel. Increase in porosity was shown by measuring the shark teeth
both before and after the whitening products were applied. The whitening toothpaste
showed the most change in porosity overall. The teeth lost 0.1 grams after being exposed to
the whitening products. The decay in enamel was shown by looking at the teeth under a
microscope both before and after the teeth were exposed to the whitening products. We
took notes each time, and compared the notes after the teeth were looked at both times. All
of the whitening products about equally created the same amount of enamel decay. To see
the enamel decay, it was shown that there were more chips and dents in the teeth after the
whitening products were applied. Overall, our project showed that when teeth whitening
products are applied, negative effects will usually follow.
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energy.

Have you ever been shot with a rubber band and felt the sting when it hits your skin? It is
because it has energy! How can the energy of a rubber band be put to work? In this
experiment you will find out how the stretching of a rubber band affects the amount of
energy that comes out of it. Our hypothesis is that if we pull back the rubber band
increasing the potential energy, then the kinetic energy will be greater. In our experiment
we increase the distance that we pulled back the rubber band and recorded the distance that
the rubber traveled. When you pull the rubber band back, the potential energy was
increased and the rubber band went farther after each time we increased the potential

Scientific Disciplines Selected by Student: |_ET PH

Scientific Disciplines

Fair Categories

AT = Applied Technology

AS = Animal Science

BE = Behavioral & Social Sciences

Bl = Biochemistry

CB = Cellular & Molecular Biology

CH = Chemistry

CS = Computer Science

EA = Earth Science

EB = Engineering: Materials &
Bioengineering

EE = Engineering: Electrical &
Mechanical

ET = Energy & Transportation

EV = Environmental Analysis

EM = Environmental Management

MA = Mathematical Sciences

ME = Medicine & Health Sciences

MI = Microbiology

PH = Physics & Astronomy

PS = Plant Science

4 )

Life  Physical
Sciences Sciences
7th & 8th Team LT PT

7th Grade L7 P7
8th Grade L8 P8
High School LS PS

High Sch. Team LST PST




Fair Category

. . . Project
PT Connecticut Science Fair Abstract Nuber

Word Count 4015
258

ELOrJ;]- Title: The Windy 500: The Test of Down-Force and Drag on Rear Spoilers
4015

StudentName(s): E. Maciejewski, L. Koba

Abstract:

Racecars need significant down-force with the least amount of drag to go their fastest.
Much of the down-force comes from the rear spoiler, which also produces drag. We
experimented with which angle of spoiler (0, 15, 30, and 45°) would efficiently produce
significant down-force with minimal drag. A high velocity, non-turbulent wind tunnel
with a settling, testing, and exhaust chamber was built to perform down-force and drag
measurements. Down-force readings were performed by mounting the spoiler in the center
of the testing chamber, which was connected to a digital scale underneath, and measuring
the increase in down-force as wind was applied. Drag was measured by mounting the
spoilers to a test car which, with a pulley system, was connected to a spring scale that
measured the drag as wind was applied. Comparison of down-force and drag between a
racecar and dump truck were also examined and, as expected, the racecar was more
aerodynamic. For the spoilers, drag increased slowly at lower angles and more significantly
at higher angles, while down-force increased significantly at lower angles and tapered off
between 30 and 45°. A control experiment showed that wind force increased linearly with
exposed surface area. Based on that observation and our data we predicted the total force,

down-force, and drag for all angles. We conclude that the optimum spoiler angle is near
30° as it has near maximum down-force with reduced drag. We can continue this
experiment by testing other spoiler variables such as size and shape.
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Abstract:

Linear Accelerator Our science fair project was to find out how the varied mass of metal
affects the distance objects travel using an electric coil to put them in motion. We believe
this idea would aid in the launching of spacecraft in the space program and other
applications. To test our theory we first soldered capacitors to a bread board with positive
and negative leads going to a circuit board also connected to a battery and switch to charge
them. At the other end of the capacitors there are leads going to a switch and a volt meter to
monitor and release the energy so it can travel to the copper coil which is made by
wrapping a one pound spool of enameled 20 gauge copper wire tightly around a spool. We
built a mount for the coil with a 20 degree angle. Our data showed that as you increase the

result.

mass of metal in each object the distance obtained by the object also increased which
contradicted our hypothesis. Our hypothesis was, if we increase the mass of metal in each
object then it will go a shorter distance because it weighs more. The data showed with
metal mass difference of 9(g) the distance had a difference of 94 (in). We concluded that as
the metal increased so did the distance obtained by each object as seen in our data.
Although our experiment was not completely valid we believe we obtained an acceptable
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The main purpose for our experiment is to use our test findings to make a sound reducing
headphone that is similar to the ones being sold by large companies such as BOSE. We
want to see which everyday materials will block the sound the best allowing us to create
our own headphones. Through research we found many materials that block sound, by
purchasing these materials we were able to test them and make them candidates for our
headphones. We learned ways to deaden the sound and what sound deadening really is so
that our project could be as accurate as possible. To test the materials, we built a box that
hopefully gave us the most accurate data. Using a sound detector, we projected a constant
sound six inches away from our open box and 24 inches away from the sound detector. We
tested all the materials and they are listed from the best to worst; Rubber Mats, pillow,
Styrofoam, bubble-wrap, fiberglass insulation and foam, coming to the conclusion that the
rubber floor mats let the constant sound travel through the least with 68.9DB, when we first
hypothesized the pillow to work the best. Using this material, we constructed our own
unique headphones using only rubber mats (the material from the first testing), a headband,
crazy glue, and felt. These hea