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“Focused, hard work is the real key to success. Keep your
eyes on the goal, and just keep taking the next step towards
completing it. If you aren’t sure which way to do something,
do it both ways and see which works better.”
John Carmack

WHAT IS SCIENCE RESEARCH?
Science Research is a three-year course accredited by the New
York Department of Regents Education and SUNY Albany. The
philosophy behind this course is to provide an authentic, processbased education using the principals of inquiry in science
education.
Science Research utilizes immersion in a scientific topic of the
student's choice to integrate knowledge across curriculum and
provide the opportunity for extended investigation and re- search
at a graduate level. Students gradually expand their investigation,
during a three-year time span: from background research, through
experimental design and data collection, to publication for
scientific competitions.
The Science Research course skills include portfolio assessment,
time management, public presentations, communication with
professionals, and student goal setting.
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Each presenter will discuss an original research experiment designed and

conducted by a student. The speaker will outline his/ her experiment following
the scientific method outlined below.

Introduction: Gives background information about the subject and
defines important terms.
Review of Literature: Lists and summarizes previous research
contributing to the current research in a “funnel” pattern (beginning
with the most general and narrowing down to the most specific).
Hypothesis/Objective Statement: States clearly the purpose of the
experiment and/ or an educated prediction of the results.
Materials and Methods: Describes a reproducible series of
materials and steps used to run the experiment and analyze the
results.
Results: Reports and explains the quantitative data that prove and/
or disproves the hypothesis.
Discussion: Analyzes the meaning of the data collect- ed, the
significance of the research, possible sources of error, and suggests
further ideas/ hypotheses for future study.
Conclusion: Summarizes the findings and refers back to the
hypothesis for concluding statements.

Welcome
Each presenter will discuss an original research experiment designed
and conducted by a student. The speaker will outline his/ her
experiment following the scientific method outlined below.
Introduction: Gives background information about the subject and
defines important terms.
Review of Literature: Lists and summarizes previous research
contributing to the current research in a “funnel” pattern (beginning
with the most general and narrowing down to the most specific).
Hypothesis/Objective Statement: States clearly the purpose of the
experiment and/ or an educated prediction of the results.
Materials and Methods: Describes a reproducible series of materials
and steps used to run the experiment and analyze the results.
Results: Reports and explains the quantitative data that prove and/or
disproves the hypothesis.
Discussion: Analyzes the meaning of the data collect- ed, the
significance of the research, possible sources of error, and suggests
further ideas/ hypotheses for future study.
Conclusion: Summarizes the findings and refers back to the hypothesis
for concluding statements.

Abstracts and Biographies
Name: Logan Grove
Year in Course: Second (Junior)
Topic: Quantum Information
Mentor: Mr. Rodrigo Cortiñas, Kastler Brossel Laboratories,
France
Title: Quantum Enhanced Decision Making
Bio:
Logan Grove is a junior in the Science Research Program. He
is currently heavily academically involved, taking 4 AP
classes in addition to Science Research. In 1964, John Bell
published a paper providing an experiment that showed
how quantum entanglement did not allow particles to communicate. In this paper, he included the
Bell Inequality, which has some astounding applications. Using the properties of quantum mechanics
like entanglement and superposition, Logan has been working on using these theories to attempt
partial quantum communication. Over the past year, he has worked with his mentor Mr. Rodrigo
Cortiñas to develop his research. He has worked extensively to develop his knowledge in the topic
as well as coding in Python to develop control experiments. He is studying how the effects and
special properties of the Bell experiment and qubits can be applied through to real-life applications
for communication.
He finds this project interesting because, for him, understanding quantum mechanics gives a
glimpse into how the world functions on the most basic, "true" level. It also brings up some very
interesting philosophical arguments, as the concept of realism, (whether or not something really
exists) becomes blurry. He has always loved science and discovering how things work. Quantum
mechanics, despite its challenging and convoluted nature, is appealing because of what it reveals
about the true nature of reality. This class gives him the opportunity to have an actual excuse for
spending hours a week "researching" quantum physics.
Abstract: Quantum mechanics has unique properties that are aside from classical Newtonian
mechanics. These quantum properties allow for the use of something called entanglement, which
when coupled with the basics of quantum game theory, allow for the translation of information in
specific scenarios. Probabilistic analysis of Bell's Experiment through Python Programming allows
real world applications for this communication to be found.

Abstracts and Biographies
Name: Ananya Govindarajan
Year in Course: 1st (Sophomore)
Topic: Alzheimer’s Disease, Neuroscience, Neurorehabilitation, Bioinformatics
Mentor: Dr. Badri Vardarajan, Columbia University; Dr. Tomoko Kitago, Burke Neurological Institute, Weill Cornell
Medicine
Title: “Using Paired Associative Stimulation to Evoke Plasticity and Effective Motor Recovery Techniques”
“Frequency of APOE in Hispanic Populations Effect on Alzheimer's Disease and Inheritance”
Bio:
Ananya Govindarajan is a sophomore at Pawling High School and is currently enrolled in her first year of Pawling's
Science Research Program. During the school year, Ananya has enrolled herself in several rigorous honors classes
and is taking AP Capstone Seminar, this year. Ananya is genuinely interested in all subjects and courses she takes
and is especially engrossed by the accelerated science and math courses she takes. Ananya is involved in several
extracurriculars, in addition to her heavy workload. Some examples include her involvement in the Pawling Girl's
Soccer Team, Debate Team, Mock Trial, Jazz Band, and Math Team. This year, Ananya was very fortunate to act as
an alternate for Pawling's Math Team in sectionals and was also a defense attorney on Pawling Mock Trial Team.
Ananya is also an athlete and participates in soccer in the Fall. She has been playing since she was four years old
and has continued to play ever since. Another one of Ananya's avid passions is piano playing. She has been
playing since the age of five and participates in NYSSMA competitions since the age of six. Moreover, she was
honored with the opportunity of playing at Carnegie Hall in May 2019 and is very enthusiastic about the
instrument and its history. Lastly, Ananya is extremely ardent on community service and helping the people of her
community. In her free time, she enjoys volunteering at several establishments, including the Pawling Resource
Center, Pawling Free Library, Pawling High School events, retirement homes, and several others. Ananya aspires to attend Columbia University to further her
knowledge and passion for neuroscience.
Ananya's keen interest in neuroscience stems from her love of biology and how different mechanisms in the human body function. Because of her curiosity in this
area, she has taken up an interest in Alzheimer's Disease and its genetic implications and how specific genes may play a role in the progression of the terminal,
neurodegenerative disease. She is researching certain molecules and genes, such as APOE and how different ancestries/racial background may contribute to the
development of the disease. APOE or apolipoprotein E is a lipoprotein-associated with lipid packaging and cholesterol, which is very under-researched in the field of
Alzheimer's Disease and neuroscience. Through investigation of genomic data and DNA sequences, Ananya will be able to investigate APOE and its frequency/
effects on an individual. Ultimately, this area of research will aim to find genetic targets for Alzheimer's Disease and give further insight into what may be a cause or
risk factor for individuals. Furthermore, Ananya is very fortunate to be able to pursue another project in neuroscience regarding neurorehabilitation in stroke patients.
Under the guidance of Dr. Tomoko Kitago, Ananya will be investigating kinematics and how specific techniques will enhance stroke patients' motor capabilities. Using
human trials and working with stroke patients, Ananya will help assess the efficacy of these techniques. This particular area of research is very vital because of how
variant rehabilitation techniques are, and this research seeks to find more specific, individualized, and more effective ways to better the recovery of stroke patients.
Abstract:
Alzheimer’s Disease (AD) is a neurodegenerative, terminal disease that has no cure. Common symptoms of the disease are memory loss, confusion, loss of
independence, etc. The disease is surging in Hispanic communities, despite the lack of knowledge as to why. Genetic links to the disease are strongly implicated by
past research, and researchers have recently uncovered apolipoprotein E and its alleles Ɛ2, Ɛ3, and Ɛ4. Apolipoprotein E is a lipoprotein which is involved in
cholesterol metabolism and packaging of lipids and/or proteins; it is found in neurons and produced by astrocytes, a type of glial cell. This research aims to
understand the frequency of the alleles in Hispanic communities and estimate the effects the alleles have on inheritance and the progression of AD. Through the use
of genomic data provided by government and Columbia University’s databases, cox regression analysis, kaplan-meier curves, principal component analysis, GENESIS
packages, and ancestry estimates, the alleles’ frequencies and effects on participants can be assessed. It is anticipated to find that Ɛ2 has increased age-of-onset
(AOO) Ɛ4 decreases AOO and intensifies risk of inheriting AD. However, the frequency of APOE is most likely to be decreased in Hispanic participants. As a result,
this suggests environmental risks, alternative pathways, or unknown variants acting as the underlying cause of AD inheritance. Such variants can be local ancestrybased or linked to genes such as PSEN1, PSEN2, GRN, or MAPT. Environmental risks must also be researched further due to the variability, yet high inheritance rate.
The research would also anticipate to support previous studies indicating that Ɛ4 increases chances of AD inheritance and suggest genetic targets for future AD
research.
Strokes are a neurological condition in which blood flow is restricted to the brain. This can cause neuronal death or brain damage to the stroke patients. Often, this
will leave the stroke patients with some form of physical damage. Examples include impaired speech, motor skills, numbness, etc. The purpose of this research was to
investigate the efficacy of paired associative stimulation (PAS) in inducing neural excitability in stroke patients to increase motor recovery. PAS is a series of lowfrequency stimulations over a median nerve, producing more action potentials in neurons, to cause neuroplasticity, or learning following an injury. With this research,
stroke patients were administered PAS and transcranial magnetic stimulation (TMS) after walking on a treadmill, in order to better lower limb recovery of the stroke
victims. Electromyography electrodes were placed over measured areas to understand electrical activity in muscles. Experimentation would be ideal around 1 week, 5
weeks, 35 weeks, and 52 weeks for complete data and more thorough analysis of patient motor recovery. The data was analyzed through 3-way ANOVA testing and
student t-tests, indicating that stroke patients had increased MEP amplitudes following PAS/TMS, along with the control groups. Paretic stroke patients averaged
about a 130% MEP amplitude increase, whereas, the MEP amplitudes for non-paretic patients averaged around a 91% decrease. Ultimately, the data indicates that
stroke patients and control participants had an increase in excitability and would further indicate that motor recovery may be enhanced, as a result. Future research
into the intensities of PAS and TMS must be further investigated going further.

Abstracts and Biographies
Name: Emily Farquhar
Year in Course: 1st (Sophomore)
Topic: Exoplanets’ Atmospheres
Mentor: Dr. Nestor Espinoza, Space Telescope Science
Institute
Title: Investigating the Presence of Elements and Compounds
in Exoplanet Atmospheres
Topic: Exploring dreams and nightmares
Mentor: Dr. Karen Spruyt, Integrated Physiology Laboratory of
the Awakening System

Bio:

Emily Farquhar is a sophomore at Pawling High School and has worked very hard during her first year
within the Science Research Program. She has taken on a rigorous course load during this school year,
including AP Seminar, and she hopes to push herself in order to understand the importance of
perseverance even more. She became interested in the math and sciences when she was a little girl,
and taking new courses in high school has intensified her love of the subject material. When Emily is
not intensely studying, she is playing on one of two teams. In the fall, she is a member of the Varsity
Girls Soccer Team. During the winter, she is a member of the Pawling Ski Team. Emily has been skiing
and playing soccer since the age of 3 and sports is one of her passions. She joined both teams as a
freshman and has become very close with her sports families through friendship, leadership, and
overall hard work. Emily belongs to the Peer Leadership club and helps organize fundraisers, plan
events, and aid the community in various events throughout the year. Additionally, Emily is a member
of the Math Team and competes alongside her classmates against other high schools in math-related
competitions. Emily is also a member of the Mock Trial and competes against other schools as a
prosecution attorney. She is interested in becoming an entrepreneur in the advanced and innovative
technology industry.
Emily’s passion for spatial exploration began when she started learning about exoplanets and the
possibility to colonize them. After reading many peer-reviewed journal articles, she realized there was
little research being conducted on water location on exoplanets. Therefore, she set out to find
different reliable ways to identify water on exoplanets’ surfaces. Specifically, Emily is investigating ways
to see if she can identify the presence of water in the atmospheres of exoplanets. In addition, she is
exploring dreams and nightmares as well as cryogenics.

Abstracts and Biographies
Name: Julianne Pelegrino
Year in Course: 3rd (Senior)
Topic: Behavioral Sciences
Mentor: Dr. Gigliana Melzi, L-Feld Lab/ NYU Steinhardt
Title: Latino FAMILY Engagement Across Preschool Types: A Comparison
of Head Start and Public Preschool
Bio:
Julianne Pelegrino is a Senior and third-year student in the Science
Research program at Pawling High School. She has enrolled in rigorous
coursework throughout her educational career.
When Julianne is not intensely studying, she is involved in a number of
sports teams and extracurricular activities. In the fall, she is a member of
the Varsity Cross Country team. During the winter and spring, she is a
member of the Varsity Track and Field Team. Julianne truly enjoys running
and her favorite event to compete in is the pole vault. Julianne belongs to the Peer Leadership club and helps organize
fundraisers, plan events, and aid the community in various events throughout the year. She was also elected as secretary of
the Peer Leadership program during her senior year. She was also a member of the math team, art club and mock trial. She is
the Vice President of the Spanish Honor Society and the Secretary of National Honor Society, demonstrating her leadership
and dedication to integrity and community engagement. Additionally, she volunteers at her local library encouraging children
to read during the summer. For the past three years she has volunteered at the University Plaza Nursery Preschool in NYC
helping teachers assist preschoolers in the classroom to gain a better understanding of developmental psychology in a
classroom setting. Julianne will be attending Farmingdale State College in Long Island, NY to pursue a degree in nursing.
Julianne's passion for science began when she started exploring different topics of research involving developmental
psychology. During her sophomore year she read a plethora of peer-reviewed journal articles on family engagement, she
realized there was little research being conducted on adolescents and the different level of engagement among parents and
guardians in Head Start and Public preschool in NYC. Since finding a mentor and analyzing research data at NYU Steinhardt,
she has had the opportunity to explore issues and mitigation techniques to improve parental engagement in low-income
minorities.
Abstract:
Latino children are the largest and fastest-growing ethnic groups in the United States. They make up nearly one- quarter of the
school-aged population served in elementary schools in the United States. However, national statistics show that at
kindergarten entry, children of Latino descent often lack necessary foundational skills that enable them to further their
academic success. One of the many factors that play a crucial role in children's early learning is the level of parental
engagement in supporting education at home, school, and community. This research examined variations in the family
engagement between parents whose children attend Head Start and those who attend public preschool. The PEFL survey was
administered to parents from low- income households with attending Head Start (n = 89 ), or public preschool (n = 79 ) Results
indicated that parents whose children attended Head Start had higher levels of family engagement, specifically supplemental
education and school participation, than those whose children attended public preschool. Results support differences in the
philosophies and approaches between Head Start and public schools, in particular for families from marginalized communities.
Based on these findings, the pedagogy and application of Head Start programs should be incorporated into public schools to
increase levels of family engagement in the low- income population.
Awards/Achievements/Competitions
1.
2.

Somers 2018 Competition
Poster Presenter at the 32nd Association of Psychological Sciences Conference

Abstracts and Biographies
Name: Lauren Radicchi
Year in Course: 2nd (Junior)
Topic: Adolescent Psychology, Sleep, Memory, and Technology Use
Mentor: Dr. Anna Schapiro, University of Pennsylvania
Title: The Impact of Technology Use before Sleep and its Effects on
Implicit and Explicit Memory Retention
Bio:
Lauren Radicchi is a junior at Pawling High School and has worked
very hard during her second year within the Science Research
Program. She has taken on a rigorous course load during this school
year, including 2 AP classes, and she hopes to push herself in order
to understand the importance of perseverance even more. She
became interested in psychology when she was in middle school, and taking new courses in high school has
intensified her love of the subject material. When Lauren is not intensely studying, she is taking part in one of
many clubs. Lauren is a part of five clubs in the high school, including Chess and Mock Trial. It is here, she learns
teamwork skills and confident public speaking. In addition to clubs, Lauren has a position at the Pawling Record,
as an editorial intern. Throughout the year, she writes stories about her community to publish in the paper. She
helps different parts of the school such as the dance team and Health and Wellness Committee promote events
and community service opportunities. Lauren hopes to pursue a career in cognitive science and aspires to
continue psychological research as an adult.
Even before she entered the Science Research Program, Lauren knew she wanted to study psychology and
cognitive science. After reading many peer-reviewed journal articles, she realized she was very interested in sleep
studies, as well as the causes of abnormal sleep. After investigating this topic area, Lauren decided to explore
how technology use before sleep impacts memory in adolescents, something which there is very little research
about to date. Therefore, she set out to test adolescents using similar adult testing methods in order to see how
the use of technology with a screen interface impacts sleep and memory. Lauren is currently conducting her
methodology using the Oura rings that she purchased which accurately measure sleep quality and duration.
Additionally, she is gathering survey information and sleep diaries to further expand our current understanding of
sleep quality.
Abstract:
This research will involve the impacts of technology use before sleep on both explicit and implicit memory.
Technology use is known to lower sleep time and sleep quality. In addition, it is known that worse sleep quality
and time are related to decreased memory retention capabilities. However, despite its obvious implications on
adolescent life, inadequate research has been done connecting technology use before sleep and sleep's impacts
on memory. It is my intention to fill this gap. I will be studying the difference between adolescents who use
technology before sleep versus those who do not, in terms of their ability to perform on memory related tasks.
Awards/Achievements/Competitions
1.

Somers 2019 Competition 3rd place in Behavioral Science

Abstracts and Biographies
Name: Karla Mendez
Year in Course: 1st (Sophomore)
Topic: Child & Adolescent Psychology, Negative Behaviors,
Motivation
Title: An Investigation into the Impact of Youth Experiences and
their Influence on Negative Behaviors in Children and Adolescence
Bio:
Karla Mendez is a sophomore at Pawling High School and has
enjoyed her journey while being in the Science Research Program.
Along with being in the Research Program she is also in an AP
class, both classes helping her build her work ethic. Science has
always been one of her favorite classes to take and along with her interest and passion for
psychology she saw that taking Science Research was a good decision. If not reading, Karla is
on the Varsity Dance team for winter and spring, with all of the rigorous work dance is a great
way she distresses. Not only is dance good to blow off steam but the other members of the
dance team have become family. Karla is part of the art club at her school. Being part of the
art club includes painting murals, doors, and set pieces for drama club, visiting art galleries,
and creating our best pieces of art for the end of the year Night of the Arts. She has been in
the school art club since the 5th grade. She is also part of literary society where the members
create any type of literature and then after being approved the work is posted on the website
the club has put together. Drama club is another activity she enjoys, she has been in drama
club since the 8th grade. In drama she is in the stage crew, moving all of the set pieces at
rehearsal and at the shows. In the future Karla hopes to become a child/adolescent
psychologist and work in juvenile detention centers or privately, but wants to help struggling
youth overall.
Her interest in psychology began when she started to explore mental illness in youth and
possible reasons why youth struggles with their mental health. She started to read more into
youth psychology and saw that there was not much research on youth that has committed
crimes and youth with concerning negative behaviors. Therefore she set out to investigate
how experiences and influences the youth has can affect them in a negative way and how this
can lead to them committing crime and the youth’s motivation for crime. Taking in
consideration the motivation, upbringing, influences, experiences, and external environment.

Abstracts and Biographies
Grace Lena
Year in Course: 3 (Senior)
Topic: Microbiology (Nitrogen Mustard Gas, Alzheimer’s Disease) and Behavioral Science (Autism)
Title: Micro-RNA-21 is Associated with Nitrogen Mustard Treated Skin Inflammation on Mouse Keratinocyte
Pam 212
Underlying Potential Mechanism of Anti-Alzheimer’s Disease Using Maysin Derivative Isoorientin 2-O-a-Lrhamnoside using in Vitro Assay System
The Effects of Competition in Game Situations on Children with Autism Spectrum Disorder
Mentor: Dr. Hung-Duck Kim, New York Medical College
Morganne Reid, PhD Candidate at Catholic University
Bio:
Grace Lena is a senior and a third year student in the science research program. In school, Grace is in all
advanced placement courses as well as participating in many extracurricular activities. These activities include
the Peer leadership club, math club, and mock trial team. Outside of school, Grace enjoys working on her
autism research project for New York Medical College and playing volleyball. Grace will be attending the
University of North Carolina at Chapel Hill with an intended double major in psychology and pre-law. In
addition to her persistence in maintaining her academics Grace enjoys pursuing her athletic goals. Grace Lena is a captain and setter on the Varsity
Volleyball team. On the Varsity Softball team, Grace plays third base and helps to lead the team.
Grace has been working relentlessly on perfecting her poster and PowerPoint and hopes it will be a success. Grace Lena will be attending the University
of North Carolina at Chapel Hill with an intended double major in psychology with undergraduate research & pre-law.
Abstract:
MicroRNAs (miRNAs) have appeared as key gene regulators that control inflammation, autoimmune disease, and skin barrier regulator in keratinocyte
(1-3). Nitrogen Mustard (NM) is a blistering agent, or vesicants, that has been used in chemical warfare and induce inflammation and skin injury (5-10).
Intoxication of a mustard is associated with oxidative stress which is caused by an imbalance between production of oxidants and antioxidants in the lung
and respiratory tract (10). It has been thought that oxidative stress is a primary event triggering the inflammatory cascade and tissue injury (10). We
hypothesized that by targeting key molecules that protect the body from harm when exposed to Nitrogen Mustard skin inflammation would be regulated
by microRNAs and unfold its target molecules in mouse keratinocyte cell. The study confirmed that microRNA-21 is a key regulator on skin inflammation
by mitigating inflammatory cytokines (i.e., MCP1 and MIP1alpha), not HO-1 mRNA expression. Taken together this data suggest that, microRNA -21 plays
a key role on regulation of skin inflammation due to NM-driven oxidative stress evoked on mouse keratinocyte Pam212 cellular model.
Alzheimer’s disease (AD) is the progressive mental deterioration of the brain overtime (1). Past studies have found that factors that increase amyloid beta
production in the brain or make it difficult to remove amyloid beta plaques are risk factors or possible causes of AD (4). Maysin is a flavone C-glycoside
from corn silks and maize (1,3). Past studies have shown Maysin from Centipedegrass (CG) to be protective against the formation of amyloid beta plaque
build-up and tangles as well as helping to counteract oxidative stress. Isoorientin 2-O-rhamnoside (IT) is a flavonoid compound similar to maysin also
found in CG. Little work in the past has been done with IR compounds and discovering its use as an anti-AD measure. β-secretase (BACE) is an amyloid
precursor protein cleaving enzyme that is believed to be responsible for initiating the amyloid beta protein formations. We hypothesis that IR flavonoid
compounds can exert anti-AD properties such as an inhibitory of amyloid beta oligomerization process and the ability to counteract BACE activation. In
neuronal PC12 cellular model, potentiality anti-AD appeared that inhibitory activity of BACE increased in the IR dose-dependent manner, for example
35%, 55%, and 78% equivalent to dosage of 10, 25, and 50 IR (µg/ml).
Autism is a neurodevelopmental disorder characterized by communication abnormalities both verbal and nonverbal. I hypothesized that competition in
children with ASD would increase communication and teamwork with others. Using a tower building game, we expect to find that children with ASD are
more likely to communicate when facing competitive situations requiring teamwork. Because of Covid-19, the progression of this research was halted and
will be continued in the fall.
Honors & Awards
-Jerry Lieberman Memorial Award for scientific excellence in research
-Senior Division Honorable Mention DCR Science Fair
-Publication of research in Association of Psychological Science
-Nancy J. Pfirman Award for Scientific Excellence in Research
-Publication of research in Bioengineering Journal
-Anthony Sances Jr. Award of Merit in the Rocky Mountain Bioengineering Symposium
-3rd Place in Health & Medicine at Somers Science Fair

Conferences/Competitions
-Rocky Mountain Bioengineering Symposium
-Clinical Trials on Alzheimer's Disease 2019
-Association of Psychological Sciences 2019 & 2020
-International Convention of Psychological Science
-96th Annual American Association of Neuropathologists
-European Meeting on Dementia, Alzheimer's and Neurological Disorders

Abstracts and Biographies
Name: Cary Keesler
Year in Course: 1st (Sophomore)
Topic: Microbiological Corrosion
Mentor: Dr. Srdjan Nesic, Ohio University;
Tingyue Gu, Ohio University
Title: Investigating Methods to Minimize
Microbiological Corrosion
Bio:
Cary Keesler is a sophomore at Pawling High School and has worked hard during his
first year within the Science Research Program. He has taken on a rigorous course load
during this school year, including 1 AP class and 2 Honors level classes. He became
interested in math and science when he was a little boy, and taking new courses in
high school has only increased his enjoyment of the subject material. Cary participates
in numerous clubs within the high school or in one of many extra-curricular activities.
Cary participates in the Peer Leadership club and helps organize fundraisers, plan
events, and aid the community in various events throughout the year. Cary is a
member of the Math Team and competes alongside his classmates against other high
schools in math-related competitions. He is also a member of the Debate Team, Mock
Trial, the Pawling Central School District’s Health and Wellness Committee, and the
Pawling Central School District’s Youth Council. Additionally, he is pursuing the rank of
Eagle within Boy Scouts. He is actively involved in the Children of the American
Revolution and serves as both the New York State Chaplain and the National
Information Technology Chairman for the organization. Cary hopes to attend Clarkson
University. He hopes to become a chemical engineer.
Cary’s passion for corrosion and chemistry began when he started exploring different
methods used to fight corrosion as well as the different reactions and microorganisms
that influence corrosion. After reading many peer-reviewed journal articles, he realized
there was little research being conducted into innovative and successful methods for
combating microbiological corrosion.

Abstracts and Biographies
Name: Tonio Merchan
Year in Course: 1st (Sophomore)
Topic: Wolf and Dog Cognition, Learning and Socialization
Title: Investigating the Relationship between Wolf and Dog
Cognition, Learning and Socialization
Bio:
Tonio Merchan is a sophomore at Pawling high school, where he
takes advanced classes and loves to learn new things. He is a
very hard working dedicated student who does many extra
activities which include clubs like Yearbook and Peer Leadership
which he enjoys doing because he is a very big-hearted student, who loves to help out the
community. He joined Peer Leadership in his freshman year and has been participating in it
for two continuous years. While taking these classes Tonio has become very in love and
passionate about his subject. Another thing he enjoys doing is that he loves to play soccer for
the school and his travel team. He has been in love with soccer his entire life and started ever
since he was a boy. Tonio also helps out in community service events like the health and
wellness event which he spent six hours of the day to make sure that children have the time of
their life while playing around in the stations. When Tonio is not doing any of these things he
is either playing other sports with his friends or hanging out with his cousins.
Tonio’s passion for wolves grew ever since he was a little boy because of his love for animals
and because of his very own animals. As a little boy, Tonio loved dogs, but his sister was
allergic. So, he has always wanted to be able to study dogs and what they are capable of
compared to their ancestor the wolves. Therefore Tonio was in love with the magnificent
creatures and how they processed everything. As a result, he decided he wanted to pursue
his passion for studying these magnificent creatures in the school’s very own science research
department. Additionally, after joining Science Research Tonio is now in the process of
studying the wolves and dogs and how their cognition, learning and socialization constructs
impact behavior.
Awards/Achievements/Competitions

Genius Olympiad Bronze Medal in Photography 2019

Abstracts and Biographies
Years in Course: 3 (Senior)
Topic: Medicine & Health
Title: The Effects of 20-HETE Antagonism on Myocardial Infarction in
Metabolic Syndrome Rats
Mentor: Dr. Petra Rocic PhD. New York Medical College
Bio:
Corinna Lozano is a senior and a third-year student in the Science
Research program. Corinna is a member of Peer Leadership and the
town of Pawling Interact Club. She is an active participant in Varsity
Soccer and Varsity Dance team. Outside of school, she enjoys spending
time with her family and volunteering within her community. She is
extremely dedicated to her academic achievement and extracurricular
activities. Corinna is very friendly and enjoys meeting new people
through school programs. The teachers of Pawling High School know her for problem-solving and leadership
skills.
In the last three years, she has participated in two cardiovascular conferences in Chicago and Los Angeles. She
has completed research at NYMC with her mentor that focuses on the effects of 20-HETE and its correlation to
heart attacks. Corinna plans on pursuing a degree in Biology on a Physician Assistant track. She will be attending
High Point University in the fall and is super excited to get involved in research and on-campus activities.
Abstract:
20-hydroxyeicosatetraenoic acid (20-HETE) is an eicosanoid metabolite of arachidonic acid that has a wide range
of effects on the vascular system such as Collateral cell growth, vascular rebuilding of the heart. Metabolic
Syndrome and 20-HETE have been shown to be correlated together.There is a higher concentration of 20-HETE
in Metabolic Syndrome patients. With a higher concentration of 20-HETE patients with Metabolic syndrome have
symptoms that are more severe. The effect of elevated 20-HETE is negative and can influence the cell growth
after a Myocardial Infarction. Myocardial Infarction (MI) is another term for a heart attack. In previous studies, it
shows an MI size increases with an elevated level of 20-HETE. During the study, the Metabolic Syndrome rats and
control group of rats will be induced with an MI for about 30-minutes. After rats from both groups are given an MI
and 20-HETE antagonist named 20-SOLA which counteracts 20-HETE levels will be given. 20-SOLA treatment
was given to the rats at 48 hours, 1 week and 8 weeks. The results indicated that the AMPK antibody for both
total and phosphorylated showed a significant decrease in 48-hour samples. 20-SOLA was found to create an
equilibrium in 20-HETE levels in all tissue samples and significantly more in JCR MI rats. 20-SOLA aided the
decrease in ischemia for both rats, but again results indicate a more reliable significance in JCR MI rats. These
findings are relevant to the epidemic of cardiovascular diseases plaguing populations globally.

Awards/Conference:
- 17th World Insulin Resistance Diabetes and Cardiovascular Disease Conference in Los Angeles
- 19th Annual Cardiology Conference in Chicago
- 31st Annual Association of Psychological Sciences Conference in Washington D.C. May 2019

Abstracts and Biographies
Name: Ellie Farquhar
Year in Course: 3 (Senior)
Topic: Shark-Human Interaction
Poster Title: The Effects of Coloration on the Swimming Patterns of Carcharhinus
perezi
Mentor: Dr. Erich Ritter; U West Florida & SharkSchool
Bio:
Ellie Farquhar is a senior at Pawling High school who has thoroughly enjoyed the
opportunities Pawling High School’s science research program has offered her. She
feels lucky to have been able to pursue the field of shark behavior as it relates to
human presence in the water, and has enjoyed learning more about her chosen topic
while simultaneously honing her public presentation skills. She has had the
opportunity to travel within the United States and present her findings at a number of
marine conferences among specialists in the field. Ellie’s favorite classes by far revolve around science which largely influenced
her decision to join the science research program and continue to motivate her plans to pursue a degree in marine biology at
the University of Florida, Gainesville this fall.
Throughout her high school career, Ellie has been a member of the Varsity Field Hockey team, while also participating in the
French and Science National Honors Societies. When she is not in school, Ellie enjoys working out, traveling, diving, reading,
and adventuring.
Abstract:
Studying shark interaction with humans and their behavioral responses will have enormous implications for other fields of
marine biology and oceanography. The position of sharks at the top of the oceanic food chain means that their population
health is highly influential over the health of the overall ocean. The health of the sharks has direct impacts on the stability of
human society, with a reported 3.5 billion people depending on the ocean for food and/or a livelihood. Discovering how
sharks behave and interact with people will have enormous implications for future studies, along with the development of
more effective ways to reduce negative shark/human interactions. This specific study investigates the effects of a diver’s mask
color in relation to the shark's behavior and resulting swimming patterns of Caribbean reef sharks. Data was collected at Spiral
cavern reef, approximately one mile south of Walkers Cay, Bahamas over a two week period. Sixty minute dive trials were
conducted and videoed from above with 5 meter radius markers on the ocean floor surrounding the two divers, kneeling backto-back. Three mask colorations were utilized, one clear, one polarized and one blacked out completely to eliminate the diver's
visual field. Results indicate significantly closer approach patterns when divers were wearing the blacked-out mask, likely
indicating shark curiosity regarding the lack of an apparent human visual field. These results can have significant implications
on the understanding and prevention of incidents between sharks and spear-fishermen/divers.

Awards/Honors
1. 1st Place at Eastern JSHS 2019
2.

3rd Place at Upstate NY JSHS 2019

3.

Speaker at UC Berkeley's 2019 Bay Area Conservation Biology Symposium

4.

Accepted for UC Berkeley’s 10th International Conference on The Constructed Environment

5.

Accepted for the 2019-2020 Animal Behavior Society Symposium in NYC

Abstracts and Biographies
Name: Ditte Isak
Year in Course: 2nd (Junior)
Topic: Behavioral Sciences
Mentor: Dr. Melanie Morrison, University of Saskatchewan
Title: Investigating Correlations between Internalized
Homophobia and Transphobia in Adolescents and Environmental
and Demographic Factors
Bio:
Ditte Isak is a junior at Pawling High School who has worked extraordinarily hard during the last year of
his participation in the science research program. She has enrolled in several challenging courses such
as AP Calculus and AP Physics this year. These challenging courses, including science research, have
provided Ditte with a broader science experience and allowed her to explore innovative
applications. When she is not studying, Ditte is an active member of a variety of clubs, specifically
Debate Club, Math Club, Peer Leadership, Mock Trial, Chess Club, and Literary Society. She enjoys
writing, acting and playing the guitar in her spare time. Her love of science and its vast opportunities is
what compelled Ditte to enroll in the Science Research Program.
Ditte is incredibly passionate about psychology, especially as it pertains to groups, both as singular
entities and with regard to individual members of those groups. Right now, she is applying that
interest to studying individuals within the LGBT+ community. For as long as she can remember, she
has been surrounded by people of different identities, and their struggles have inspired her to
contribute to the minimal amount of information about the community and its various issues. Currently,
Ditte is investigating internalized transphobia and internalized homophobia in adolescents. She is in
the process of collecting survey-based information from a variety of participants to explore the
correlations between their demographics, location, and environment that may influence both their
perception of themselves and their attitudes toward others. Through this research, she hopes to
contribute to creating a better understanding of the difficulties LGBT+ adolescents face in today’s
society and the impacts that has on their mentalities.
Awards/Achievements/ Competitions
1. Genius Olympiad 2019 Silver Metal in Creative Writing
2. Somers Science Fair 1st Place in Engineering

Abstracts and Biographies
Name: Hayden Housen
Year in Course: 2nd (Junior)
Mentor: Dhirai Joshi, IBM
Title: Lecture2Notes: An automatic multimodal machine learning system to summarize
lecture videos
Bio:
Hayden Housen is a junior at Pawling High School who is studying machine learning,
computer vision, and natural language processing as part of the Science Research
Program. He also is taking the most advanced classes offered to him, which creates a
demanding workload. When Hayden is not studying for school or working on his
research for Science Research, he is participating in various clubs and activities: In the fall
he runs on the Cross Country team while in the winter he participates in mathematics
competitions on the Math Team and skis for general enjoyment. Hayden hopes to pursue a
degree in Artificial Intelligence or Computer Science in college.
Hayden is currently investigating an automated approach to summarizing lectures and slide presentations with a goal of being
able to convert a presentation into detailed notes. This conversion is based on speech and the content on the slides. The
computer learns which sections of the video contain unique slides and will extract the text off of them. Both the transcribed
audio and slide content will be analyzed using a machine learning summarization algorithm developed by Hayden. Achieving
automatic lecture summarization will be helpful to students and researchers in the machine learning field. This research
necessitates a novel approach to document summarization which will be beneficial in future research that wishes to accomplish
similar tasks. For the educational impact, there is evidence that the amount of information students record when taking notes
has the largest impact of test scores. Additionally, when comparing the test scores of students that took their own notes to
students that were provided notes from the teacher, no significant difference was found. Thus, Hayden’s research will save both
professors and students time and enhance the learning process by providing them with a concrete starting point when learning
from a lecture.
Abstract:
Computer Vision (CV) is an interdisciplinary scientific field that attempts to give computers the ability to understand digital
images and videos. In other words, the goal of CV is to create computational models of the functions and abilities associated
with the human visual system. This research focuses specifically on video, which accounted for 75 percent of the total internet
traffic in 2017. This percentage is predicted to increase to 82% in 2022, making video a vital source of information for computers
to use. This research will use this information to automatically summarize lectures and slide presentations using Long Short-Term
Memory Recurrent Neural Networks and a Generative Adversarial Framework. It also will create a dataset of lecture videos that
will be made available to other researchers that require similar data. Previous studies have not applied a neural network to the
task of lecture summarization and have not attempted to create notes on the medium that is lecture videos. Video
summarization methods currently exist but they can not be applied to lecture videos in a meaningful way. The model created by
this research will be robust to many environments and presentation styles. Once the research is finished the model will be
launched into production through a Flask web app so it can be used by teachers and students. The impact this might have on
education is generally unknown and is a topic of future research.
Awards/Achievements/Competitions:
Somers 2019 Competition 3rd Place Computer Science and Mathematics

Abstracts and Biographies
Name: Jacob Voudren
Year in Course: 3rd (Senior)
Topic: Biomedical Sciences, Biotechnology, Genetics
Mentor: Dr. Mark A. Morrissey; Director of the Newborn Screening Lab for the New York State
Department of Health’s Division of Genetics
Title: The Feasibility of Improving Positive Predictive Values for MCAD Deficiency through the Use
of Additional Acetyl-carnitine Markers
Bio:
Jacob Voudren is a senior at Pawling High School who has worked extraordinarily hard during the
last year of his participation in the science research program. He has undertaken several
challenging career oriented courses such as AP Biology and AP Chemistry this year in order to
prepare him for his undergraduate work. These challenging courses including science research
have provided Jacob with the essential skills required to make it through medical school and
beyond into his career in trauma surgery. When he is not studying for an exam or conducting
research Jacob is either playing a sport or performing. Jacob is a three varsity sport athlete playing
a season of tennis in the fall and two seasons on the dance team (winter & spring). Aside from
sports Jacob is also the President of the Drama Club and Co-President of the Peer Leadership. His
love for science and caring for people is what drove Jacob to become interested not only in the
science research program but also into a career in the medical field. Jacob will attend Ithaca College this fall, majoring in biochemistry with a
minor in hospital management.
Jacob’s passion for the sciences developed when his second youngest brother Noah was diagnosed with a rare autosomal recessive genetic
disorder known as MCADD. Medium-chain acetyl-CoA dehydrogenase deficiency (MCADD) is a type of metabolic disorder that prohibits the
breakdown of fats in the human body and if left undiagnosed, can lead to infant mortality. MCADD is screened for by New York State’s newborn
screening program in Albany through the Department of Health's Division of Genetics. Through his research with Dr. Mark Morrissey, he has
discovered a novel biomarker that can be used to decrease infant mortality from MCADD.
Abstract
Fatty-Acid Oxidation disorders (FOD) are a subcategory of metabolic disorders that affect the functionality of fatty acid transport and
mitochondrial Î²-oxidation (4). Complications due to fatty-acid oxidation disorders cause individuals to go into a metabolic crisis. This often
requires hospitalization and emergency medical treatment. To prevent these crises, a screening program was implemented in 2002 in order to
serve as an early detection system for these rare genetic disorders (1). This screening program identifies infants who are at risk of having a rare
genetic disorder. Within the last five years an increase in false-positive results have been recorded by David Axelrod Institute, the center for the
newborn screening program in New York. This study addresses this sudden increase in false-positive through a review of current procedures
conducted and the analysis of past samples in order to determine if a secondary biomarker could be identified. Samples analyzed were from
archival data preserved by New York State’s Department of Health Division of Genetics at David Axelrod Institute. Results showed a statistically
significant correlation, with an r-value of 0.887, between the levels of carbon fourteen (C14) and 3-hydroxypalmitoyl carnitine (C16:1-OH) in the
blood of infants who were afflicted with glutaric-acidemia type two. Additionally the carbon eight (C8) biomarker was found to not be
significantly correlated to the levels of C14 or C16:1-OH. These additional biomarkers are crucial in the differentiation of diagnosis between
medium-chain acyl-CoA dehydrogenase deficiency and multiple acyl-CoA dehydrogenase deficiencies, which significantly decreases the risk of
sudden unexpected death in infancy.
Awards/Achievements/ Competitions
1.
Poster Presenter at the 60th Dutchess County Science Fair 2019
2.

Poster presenter at International Conference for Psychological Sciences in Paris, France 2019

3.

Poster presenter at Association for Psychological Sciences 2019

4.

Keynote Speaker at David Axelrod Institute for NYS Department of Healthâ€™s Newborn Screening Department 2019

5.

Poster presenter at Association for Psychological Sciences 2020

Abstracts and Biographies
Name: Joseph Wolff
Year in Course: 1st (Sophomore)
Topic: Detection of Autism Spectrum Disorder,
Neuroimaging, Machine Learning
Mentor: Jeffrey Eilbott, Yale University
Title: Valid Detection of Autism Spectrum Disorder in
Male Children with Structural and Functional MRI Data
Optimized with Machine Learning
Bio:
Joseph Wolff is a sophomore at Pawling High School and has worked
hard throughout his first year within Science Research. He is an energetic and
diligent high school student, involved in his school’s sports, arts, band, science
programs, and excelled in all possible honors-level courses offered at Pawling
High School. Joe hopes to attend Yale University with a major in Computer
Sciences.
Joseph’s interest in the field of machine learning, particularly within medical
engineering and computer diagnosis, came about after learning how machine
learning diagnosis of heart disease could actually be more effective and
accurate than a doctor. After reading many peer-reviewed journal articles, Joe
realized that the current methods of diagnosing autism take a long time cost a
lot of money, and require a trained medical professional. So, he is currently
working with his mentor to develop a machine learning algorithm that would
detect Autism Spectrum Disorder (ASD) after the patient has done a Magnetic
Resonance Imaging (MRI) scan. He uses publicly available databases of
thousands of ASD and neurotypical MRI scans to help train his algorithm. Joe
hopes that, one day, ASD will be able to be reliably detected using an MRI scan
so that intervention treatment can be used to help assimilate children with ASD
into a school environment.

Abstracts and Biographies
Name: Karen Jackson
Year in Course: 3 (Senior)
Topic: Microbiology, Medicine & Health
Poster Titles: The Effect of Rapamycin Dosing on A Murine Model of Congenital Muscular
Dystrophy Over a Trial of Six Months, The Effect of Autophagy Induction on the Replication Rate
of the Zika Virus
Mentors: Dr. Aaron Beedle, SUNY Binghamton; Dr. Penghua Wang, New York Medical College
Biography:
Karen is a writer and Science Research student with a focus in microbiology and infectious
disease. She is a member of Science Honor Society and Literary Society, and she has written two
novels and dozens of short stories in the genre of hard science fiction. Outside of science, she is
also involved in art and has a passion for graphic design, and she has designed brochures,
booklets and pamphlets for multiple events and symposiums. She has also been a manager of the
Varsity Dance Team alongside Jacob Voudren for the past four years. She is a lifelong Girl Scout,
and she has a passion for helping others and volunteer service.
Throughout her high school career, Karen has developed a passion for increasing scientific
awareness and education and helping prevent future pandemics. In the fall, she will be attending
the Albany College of Pharmacy and Health Sciences with a major in microbiology and a minor in
public health. She will later be attending the New York Institute of Technology College of
Osteopathic Medicine for a seven-year BS/DO program. She hopes to become an infectious disease specialist.
Abstract:
Muscular dystrophy (MD) is a group of genetic diseases that are most known for causing the progressive weakening and loss of function of the
skeletal muscle. Recessive mutation myodystrophy (MYD) mice are a murine model of muscular dystrophy in which dystroglycanopathy is caused
by a mutation on chromosome 8 that results in abnormal glycosylation of the protein Î±-dystroglycan. This causes a variety of symptoms, such as
progressively deteriorating muscular weakness, fatigue, a smaller adult size, reduced growth, and early fatality. Throughout the duration of the
study, MYD mice and their control littermates were dosed with rapamycin, an mTOR inhibitor, with the goal of reducing their myopathy and
increasing longevity and mobility. This is a continuation of a previous study in which mice were dosed five times per week; however, there was
concern that the dosing schedule caused unwanted negative effects and negatively impacted animal welfare. The dosing time was reduced to
three times per week for the current study. Results from the initial five times per week dosing schedule study indicate marked improvement in
muscle torque and animal behavior, and preliminary results from the current study also indicate improvement in muscular dystrophy affected mice.
This could potentially have applications in creating new therapeutics for people with Duchenne muscular dystrophy.
The Zika virus (ZIKV) is a flavivirus that causes Zika fever, which results in generally mild illness in most immunocompetent adults; however, it has
been linked to complications in certain populations, most notably microcephaly development in fetuses born to infected mothers. Previous
literature suggests that autophagy induction could potentially influence the rate of viral replication, and this study attempted to determine how
the presence or absence of autophagy regulating protein ATG12 and autophagy inducer rapamycin affects ZIKV replication. In this study, ATG12
knockouts of human trophoblast cells were generated, then cultured to approximately 90% confluence along with the wild type. Afterwards, half
of the samples were treated with 50 nM or 100 nM rapamycin, creating four groups (rapamycin-treated knockouts, rapamycin-treated wild type,
non-rapamycin knockouts, and non-rapamycin wild types.) All cells were incubated for 2 days. At 24 and 48 hours, both all cells were lysed using
TRK lysis buffer. Following lysis, RNA samples were extracted, which were used to generate cDNA that was then used in qPCR analysis. This
analysis indicated that viral replication rates were significantly decreased in the ATG12 knockout cells and increased in cells that had been treated
with 100 nM rapamycin, supporting the hypothesis that autophagy induction would increase the overall viral load in infected cells. The data
obtained from this study has applications in preventing severe Zika fever complications in vulnerable populations via the use of autophagy
inhibitors.
Awards and Honors:
1.
2.
3.
4.
5.
6.
7.

Genius Olympiad Honors Award
Genius Olympiad Silver Award
Emily O’Neal Award for Effective Design
JSHS Bronze Award
Euro Infectious Diseases 2020 Acceptance
Medical & Clinical Infectious Disease Conference 2020 Acceptance
Infection Control 2019 Acceptance

Abstracts and Biographies
Name: Kate Hennigan
Year in Course: 1st (Sophomore)
Topic: Microbiological Recycling
Mentor: Dr. Anthony Sinskey, MIT; Linda Zhong, MIT
Title: Polyethylene Terephthalate Recycling Methods
Using Plastic Degradation
Bio:
Kate Hennigan is a sophomore at Pawling High School
and has started her first year with the Science Research
Program with hard work and determination. She has taken on a rigorous course load
during this school year, including 1 AP class and 3 Honors courses. She became
interested in the math and sciences during middle school, and taking new courses in
high school has intensified her love of the subject material. When Kate is not intensely
studying, she is playing sports. In the fall, she plays with the JV Pawling Soccer Team
as the goalie. During the winter, Kate participates in the Pawling Wrestling Team. In
the spring, Kate plays with the Pawling JV Lacrosse Team as a midfielder. Kate is a
member of the Peer Leadership club and helps organize fundraisers, plan events, and
aid the community in various events throughout the year. Kate is a member of the
Debate Team and competes alongside her classmates against other high schools at
debate tournaments throughout the school year. Kate hopes to attend West Point in
the future. She aspires to study law as well as serve in the United State Army as a
Commissioned Officer.
Kate’s passion for her research topic began when she started exploring topics of
research before the start of her sophomore year. After reading many peer reviewed
journal articles, she became interested in Material Engineering and found the topic
plastic recycling and wastes to be a field that needed research and mitigation. She is
interested in investigating biological enzymes that have the ability to degrade plastics.
She is fortunate enough to be working with 2 mentors at MIT in exploring the
applications of these macromolecules in reducing plastic waste worldwide.

Abstracts and Biographies
Name: Kendall Arnold
Year in Course: 1st (Sophomore)
Topic: Coral Reef Restoration, Counteracting the Negative Effects of
Climate Change, Finding Effective Restoration Techniques
Mentor: Dr. Orion McCarthy, Scripps Institution of Oceanography UC San
Diego
Title: Effects of Climate Change on Coral Reefs and Restoration Efforts
Bio:
Kendall Arnold is a sophomore at Pawling High School and has put a lot
of work into developing her research since she started the Science
Research Program. This year, she has involved herself in advanced classes,
including AP Capstone Seminar, Chemistry, and Global II Honors as a
sophomore. She hopes to continue to push herself in her education and
curriculum in her upcoming high school years and beyond. Ever since she
was a young girl, Kendall has been fascinated by the ocean and
everything in it, so she always knew that she wanted to pursue a career in
marine biology. Science research has offered her an amazing opportunity to build her knowledge on the subject.
When Kendall is not focusing on school, she is participating in sports. She plays on two varsity teams: field
hockey in the fall and lacrosse in the spring, and participates in dance outside of school. Field hockey is what she
enjoys most, having fallen in love with the sport when she first started playing in 7th grade. Kendall is also a
member of the Peer Leadership Club and helps plan and help with community events, and she is the treasurer
and secretary of the National French Honor Society. In the future, Kendall hopes to attend a college with a good
marine biology program in a warm environment. She aims to be a marine biologist and be able to spend her life
studying what she loves: the ocean.
Kendall became passionate about studying coral reef restoration two years ago when she watched a
documentary called Chasing Coral. This documentary detailed the abnormal loss of coral reefs on a rapid, global
scale. While watching it, Kendall realized how important coral reefs are to marine biodiversity and to the human
population, and that losing them would prove to be detrimental to various ecosystems. This was when she
decided on what she wanted to pursue in the Science Research course. From the beginning of the school year to
now, Kendall has immersed herself in the world of coral reef restoration by reading numerous journal articles and
reaching out for more information from experts in the field. She is studying different techniques and strategies
that are used to restore coral and how both local and global factors are affecting the health of reefs. Kendall
hopes that with the research she conducts, she will be able to contribute to the rehabilitation and preservation of
coral reefs for future generations. She cannot wait to begin her research and find out how these vital ecosystems
can be helped further.
Awards/Achievements
Field Hockey All-League Player Fall 2018
Lacrosse All-League Honorable Mention Spring 2018
Field Hockey All-Elite Player Fall 2019

Abstracts and Biographies
Name: Lauren Tocci
Year in Course: 2nd (Junior)
Mentor: Brynn Gelerman, Presto Associate Producer of Games
and Monetization; Ty Vanderstappen, LegoLand NY; Stephen
Malone, Pawling Central School District Game Design
Title: Interactive Queue Line Systems in Amusement Parks
Bio:
Lauren Tocci is a junior at Pawling High School and has put in a
lot of hard work and dedication into the Science Research
Program this year. As well as her persistence and commitment
to the program, she works hard in academics to maintain her
grades and achieve her goals. Outside of academics, Lauren
participates in many clubs and out of school activities. The clubs she takes part in are the Literary
Society, the Drama Club, the Thespian Society, the Remix Club, and the GSA, in her free time after
school she assists with Trinity Pawling’s theatre department as stage manager. She has been
participating in theatre since the eighth grade but only has been stage managing for two years. In the
future, she hopes to attend college to pursue a career in Video Game Design.
Lauren’s interest in amusement parks and video game design began when she was a child, playing
video games and riding record-breaking roller coasters at amusement parks. After having so much
experience in both areas, she wanted to find a way to combine both into a new type of experience
beneficial to the guests of a theme park, without causing issues. Through this, she came up with the
idea for her project which she is currently still working on. She will be developing a video game for
LEGOLAND, NY which will be incorporated into one of their attraction queues, hopefully, to open in
2021.
Abstract:
This study focuses on the implementation of an interactive system into a line queue in order to
eliminate common problems on lines with these interactive systems. The main problems focused on
were congestion and park experience. If the system is successful it should eliminate congestion caused
by interactive systems as well as improve the guest's park experience. To do this, a new system will be
created and then implemented into an amusement park for the guests to use.
Awards/Achievements/Competitions:
Somers 2019 Competition 2nd Place Behavioral Science

Abstracts and Biographies
Name: Robert (Robbie) Leske
Year in Course: 2nd (Junior)
Topic: Physical Chemistry, Quantum Biology, Chemical Simulations
Mentor: Dr. Raymond Kapral, University of Toronto; Dr. Dennis Salahub
and graduate students, University of Calgary
Title: A Combined Quantum Mechanics and Molecular Mechanics
Simulation of the Chlorophyll Complex Involved in Photosynthesis
Bio:
Robbie Leske is a junior in the Pawling Science Research Program in the
field of quantum chemistry. He has worked hard in science research and
his other classes. This year he has taken on 4 AP classes, his favorites
being physics and computer science. His love for science began with an
admiration for chemistry and astronomy but has grown thanks to the
courses he was able to take at Pawling High School. Robbie has also
participated on the varsity cross country team in the fall as well as the math team for the past three years. On the
math team this past year, Robbie qualified for the math team sectionals alongside some of his team mates. This year,
he joined the mock trial club as the lead prosecution attorney. Outside of school, Robbie is on a competitive baton
twirling team with which he travels around the country for both team and individual events. Three years ago, Robbie
qualified for the USA baton twirling team for his 2-baton solo. He competed at the worlds competition and finished
3rd in the world. He qualified again this past summer for 3 events: 1-baton, 2-baton, and rhythmic. However, due to
the COVID-19 pandemic, the world competition was pushed back. Robbie is looking to go to college at the Georgia
Institute of Technology for physics. Additionally, he hopes to twirl for the Georgia Tech Marching Band while in
college.
Robbie’s love for physics comes from a love to break things down and understand the most basic parts of the system.
For this reason, he also enjoys chemistry. Robbie is currently in the field of quantum chemistry which marries physics
with chemistry in order to gain a better understanding of the governing principles of both to make more accurate
predictions and understand macroscopic effects of quantum mechanics. He is researching the efficiency of electron
transfer in the photosystems involved in photosynthesis. The efficiency of photosynthesis has long baffled scientists.
The best assumptions for the reason for this efficiency involve quantum phenomena such as quantum tunneling and
superposition, which allows the electron to travel through many paths from the photoreceptive protein to the
reaction center. In his research, Robbie will use quantum chemical simulations to model the photosystem in order to
compare his results to experimental results presented in previous research. If his data matches experimental results, it
would suggest that our current knowledge of quantum mechanics and our predictions in the field of quantum
biology are highly accurate.
Abstract:
Accurate simulations for reactions are very important in studying and understanding the dynamics in a chemical
reaction. The combined quantum mechanics/molecular mechanics method is a method of simulating molecules by
using the accurate quantum mechanics in a certain region, with the easier to calculate molecular mechanics in the
other regions. However, the boundary between the two calculations is difficult to smooth the energy levels. The
multiconfigurational molecular mechanics scheme is a method of creating smooth energy surfaces with both
quantum mechanics and molecular mechanics. This concept has not yet been applied to the boundary region of a
quantum mechanics/molecular mechanics scheme.

Abstracts and Biographies
Name: Lucy McWilliams
Year in Course: 1st (Sophomore)
Topic: Stable Isotope Analysis of Sea Turtles
Mentor: Dr. John Logan, UMASS Division of Marine
Fisheries; Dr. Tomo Eguchi, NOAA
Title: Multi-Tissue Stable Isotope Analysis of Green,
Loggerhead, and Kempâ€™s Ridley Sea Turtles in the
Western North Atlantic Ocean
Bio:
Lucy McWilliams is a sophomore at Pawling High
School who is a diligent student who has enrolled and
excelled in most honors-level and AP courses offered. Additionally, she is a threeseason athlete and works very hard to balance her academics on top of athletics. In
the fall and winter, she is a member of Pawling High School’s varsity dance team, while
in the spring, she is a captain of Pawling High School’s JV lacrosse team. Lucy began
playing lacrosse in second grade and coaches Pawling’s Kindergarten through
Second-grade lacrosse team with her dad. She is a member of the French National
Honor Society where she helps tutor younger students who are taking French and
participates in various fundraisers. She is also a member of Pawling High School’s
Health and Wellness Committee where she helps promote a healthy lifestyle for
families throughout her community.
Lucy’s passion for Marine Biology began at a young age while spending her summers
on the Long Island Sound where she discovered her love for the ocean. Through
reading various peer-reviewed journal articles, she realized that she wanted to
research Sea Turtles. She was specifically interested in their migration patterns, diet,
habitat, trophic position, and foraging ecology which can be researched using the
Stable Isotope Analysis method. Lucy is using the stable isotope analysis to analyze
multiple tissue samples of Green, Loggerhead, and Kemp’s Ridley sea turtles at the
northern extent of their migration in the Western North Atlantic Ocean.

Abstracts and Biographies
Name: Anna Seitz
Year in Course: 2nd, Junior Year
Topic: Criminal Psychology
Mentor: Dr. Gorlin, Yeshiva University
Title: Investigating Variations in Criminal Personality, Impulsivity, SelfEsteem and Motivation based on Crimes Committed, Frequency and
Personal Background
Bio:
Anna is a junior in the science research course. She has been
interested in criminal psychology and psychology in general, since
early in her life, and has decided to translate that into her research
study. The questions as to why someone would want to or be driven
to harm another, and what separates a criminal from a non-offender
have been questions she has been looking into since the beginning of her science research career. As of now, she
is trying to get into contact with correctional facilities around New York State in order to gain participants for her
research study, which will be compared and contrasted with a non-offender population in personality, impulsivity,
self-esteem, and motivational type, while also taking into account crime severity and frequency, along with
personal background. In November this school year, she presented a PowerPoint on criminal motivation and
personality to Mrs. Horn’s Psychology class. Joining this class and accomplishing what she has of her study so far
are things she is very proud of.
In her spare time, she devotes her time to multiple clubs, mainly Drama Club and Art Club, while also being
involved in the spring musicals. While not at school, she enjoys painting and mixed media art, having painted a
mannequin which was accepted into the Genius Olympiad for next year. She has been working very hard this
school year, having committed to both this class and two AP classes, and is excited to display the work she has
done and present her research!
Abstract:
In the field of criminology, personality is an especially important factor. Criminals have shown to have different
personality traits/amounts of personality traits that the average non-offender. At the moment, it seems to be
inconclusive exactly which traits are expressed more/less. Along with this, it is hypothesized that criminals who
have committed different crimes may show personality differences based on the severity of the crime. In this
project, we are going to use a personality and self-esteem assessment in order to possibly clarify this topic. We
will also attempt to find personality differences among criminals in regards to severity, recidivism, and personal
history.

Awards/Honors
Genius Olympiad 2019 Bronze Medal in Art Design
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Ms. Gillian Rinaldo, for her faith in our talent, her assistance and
personal sacrifices to the program, and the enlightening
experience she’s added to our education.
Our parents, for their unwavering support of our hard work and
the Science Research course.
Mrs. Carrie Gebbie, Ms. Sara Von Burg, Dr. Charlotte Flannery,
Mrs. Beth Koerner, Ms. Gillian Rinaldo, Mr. Ean Titus, Ms. Nicole
Johnson, and Mrs. Lynn Verhagen for their participation in the
IRB/SRC review board
Ms. Clair Magnesil and Mrs. Suzanne Townson in the library, for
generously accommodating our presentation and research
needs.
All of our teachers, especially Mr. Titus, Dr. Flannery, Ms. Rinaldo,
Mr. Gidel, and Mrs. Von Burg for their aid in understanding the
underlying principles of our disciplines.
SUNY Albany Research in the High School Program.
Mrs. Callan for keeping Science Research students’ needs in mind
when making decisions at Pawling High School.
Dr. William Ward, Mrs. Kim Fontana, Mrs. Helen Callan and the
Board of Education for making sure that the Science Research
course is offered to the students of Pawling High School.
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