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This program affords students the opportunity to participate in 

a community of research and scholarship as part of their high 
school experience. Students taking the course accomplish the 
following: 
They choose and explore a topic of scientific interest. It may 
come from mathematics, computer sciences, physical 
sciences, biological sciences or psychology. 
They develop skills by conducting online bibliographic 
searches of numerous databases. 
They read and analyze professional scientific journal articles, 
and present some of them to the class. Their presentations 
emphasize the methods used in the articles and pull together 
the important information that relates to their area of interest. 
They contact the authors of the journal articles they have 
studied, asking questions about the articles and requesting 
suggestions for further reading. 
 They contact various scientists in their field to find a mentor 
for their project. They develop a working relationship with 
their mentor over the course of the program. 
They conduct relevant, practical statistical analyses and make 
presentations of their findings to the class, their school 
districts, and regional and statewide symposia using 
PowerPoint presentations or poster boards. 
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Dedication 



 

 
 

Ms. Zielinski 

 

The graduating seniors would like to dedicate this symposium to our wonderful teacher, Ms. Zielinski. She has 
helped us through everything and anything from sophomore to senior year and there is no way any of us would 
be here without her. She has inspired and furthered our interest in research and supported us through every step 
of our journeys. Whether it’s spending hours helping with presentations and papers or buying milkshakes to 
celebrate making it through competitions, she has always been there for us and we couldn’t have asked for a 
better teacher. We are so thankful for all the work she has put in for us, and for keeping us motivated throughout 
this crazy year! We will all miss her more than she can imagine. We can’t wait to see what the next years of science 
research kids accomplish! 

 

 

 

 



 

 

Olivia Chambers 

Evaluating violent (M-rated) video games’ effect on stress and aggression  
in experienced and inexperienced players 

      Exposure to violent video games has been shown to be associated with increased aggressive thoughts, 
emotions, and behavior (Anderson & Bushman, 2010). However, very little research has been done on the 
benefits of these games because of a heavy bias. Around 97% of teenagers play video games: 31% of game players 
play every day (Adachi & Willoughby, 2010). The purpose of this project is to explore the difference between 
inexperienced players’ and experienced players’ stress and aggression levels, between M-rated and T-rated games. 
This study included adults and students over the age of 15. Participants doing the study in school, secured two 
sessions. Session one included a baseline video game behavior questionnaire, the Buss-Perry aggression 
questionnaire (BPAQ) and the Perceived Stress Scale (PSS), a 7-15 min gameplay session, and post-trial surveys 
(BPAQ and PSS). During session 2 they repeated the same procedure with either the M-rated game or a T-rated 
game, whichever was not played in session 1. Participants completing the study at home were given the option to 
play M and T-rated games available to them but followed the same procedures as in-school participants. Both 
inexperienced and experienced players had lower aggression scores after playing T-rated video games, although 
violent video games did increase aggression in the experienced players. Research on violent video games shows 
both benefits and drawbacks of playing these games, just as this study did. Understanding how the difference in 
levels of experience and type of games affect stress and aggression can help identify behavioral patterns in 
teenagers. 

 



 

 
Isabella Chambers 

Quantifying microplastic pollution in streams and lakes in the lower Hudson Valley 
 

      Since the 1950’s plastic pollution has been increasing. Most plastic pollution ends up in both fresh and 
saltwater, within which it further degrades into microplastics. Microplastics are pieces of plastic that are smaller 
than 5 mm in length and can be identified as fragments or fibers (Mason, 2015). Microplastics can have a range of 
effects on these ecosystems. The first study focused on the quantity of microplastics found in a local freshwater 
stream and lake at a nature preserve in Westchester County, NY.  Samples were taken using grab sampling 
methods and then were filtered. Characteristics of the samples were noted and a hot needle test was performed to 
see if the samples were plastic. It was found that the stream had more microplastics than the lake. The second 
study focused more closely on the stream used for the first study and looked at whether more microplastics were 
found at the beginning of the summer (June) than at the end (August). Overall, more microplastics were found at 
the beginning of the summer with the majority of them being fiber, 1mm in size and black. For the future, this 
means trying to find where the microplastics are coming from and ways we can prevent them from entering our 
freshwater systems. 

 



 

 
Emma Correia 

Predicting burnout in siblings: The roles of parenting styles and birth order 
 
              While studies show that academic burnout is correlated with parental control, the relationship between 
birth order and academic burnout is not well understood. The purpose of this study was to examine birth order 
and parental roles as prediction factors of academic burnout between siblings. Seventeen sibling pairs, the oldest 
and youngest children in the family, took 2 surveys: “The Perceived Parental Autonomy Supportive Scale” (P-
PASS) which measured a perceived type of parenting style (either autonomy supportive or controlling) and “The 
School Burnout Inventory” (SBI), which measured academic burnout. This research showed that older siblings 
had higher exhaustion at schoolwork, a higher sense of inadequacy at school, and a higher cynicism toward the 
meaning of schoolwork scores than younger siblings, suggesting that older siblings are closer to academic 
burnout; however, the results were not statistically significant. There were some differences in perceived parenting 
between older and younger siblings. Older siblings perceived parents higher in threats to punish, perceived 
mothers to be more guilt-including, and perceived parents higher in choice within certain limits than their younger 
siblings. These results aid in understanding the relationship between parenting style and birth order. It is not clear 
whether these differences in perceived parenting styles is the root of the increased academic burnout among older 
siblings. In the future, a study with more participants would help to further understand this relationship. 

 



 

 
 

Sebastian Fernandez 
 

Evaluating a person’s measured media multitasking ability on their time of task, 
efficiency, and time perception while monotasking and multitasking 

     When a student is attempting to do their homework while watching television, they are performing the 
process of media multitasking. Media multitasking is a process that increases time of tasks and leads to the 
likelihood of errors (Bruin & Barber, 2019; Örün & Akbulut, 2019).  However, different effects of media 
multitasking on heavy and light media-multitaskers have remained inconclusive. The purpose of this study is to 
determine how the time of task, efficiency, and time perception are affected when heavy and light media 
multitaskers perform under monotasking and multitasking conditions. Participants completed the “Measuring 
Media Multitasking” questionnaire (Baumgartner, 2016) in order to specify whether they were a heavy or light 
media multitasker. Participants were randomly assigned into monotasking and multitasking groups with each 
group containing heavy and light media multitaskers. In the monotasking condition, participants constructed 
origami followed by watching a video. In the multitasking group, participants constructed origami while 
simultaneously watching a video. Surveys were then given to both groups to assess their knowledge of the video 
and their perceived time during the experiment. Although there were no significant differences between the light 
and heavy media multitaskers, the data supports prior research with media multitasking increasing time of task, 
increasing video test errors, and increasing time perception in both light and heavy media multitaskers. For the 
future, this research suggests that media multitasking has a negative effect on overall performance.  

https://www.mendeley.com/authors/57204785318


 

 

Arya Glenn 
 

Identification of apoE4 structure stabilizers through DOCK6 and  
molecular dynamics simulations 

      A major genetic risk factor for Alzheimer’s disease (AD) is the presence of the allele Apolipoprotein(apo) E4, 
which possesses a structural conformation that may cause its association with the development of AD. Though it 
is unclear which mechanisms in apoE4 influence the increased risk of AD, one possible explanation is the instability 
in apoE4 caused by its  unique structural conformation. Additionally, it has been suggested that a molecular 
structure corrector may be able to regulate the abnormal features of apoE4, thus reducing risk of AD. In order to 
identify molecules to stabilize the structure of apoE4, the present study employed the molecular modeling program 
DOCK6 to perform a virtual screen on a library of ~25,000 ligands with a specific binding pocket in the protein 
structure of  apoE4. Each ligand from the library was placed into the binding pocket of apoE4, and DOCK6 posed 
each ligand to have the greatest binding affinity. All simulated poses from the virtual screen were scored and ranked, 
and five highly-ranked compounds were selected for molecular dynamics simulations, which demonstrated how 
each ligand behaved in the binding pocket when motion was introduced to the system. Of the selected compounds, 
ZINC00464316 was found to be the most stable in the apoE4 N-terminal domain binding pocket, which provides 
a potential for a future drug treatment in reducing risk of AD in apoE4 carriers.  



 

 
Sydney Schulz 

The effect of racial bias on the cross race effect 
False convictions are incredibly common in the United States, especially for African Americans. Although African 
Americans represent only 13 percent of the population, they represent 47 percent of the exonerations (Gross, 
2017). These false convictions are often the result of false eyewitness testimony which may be due to the Cross 
Race Effect (CRE), where an individual recognizes faces of people of his/her own race better than those of 
another race. In 2007, Bernstein et al tested the correlation between social categorization and the Cross Group 
Effect (CGE). They found that when individuals categorize others into in-groups and out-groups, a CGE occurs, 
meaning individuals remember faces in the in-group more than the out-group. Social categorization already exists 
in terms of race, however, no notable studies have directly tested the correlation between racial bias and the CRE. 
This study included 43 male and female, Caucasian, high school aged students. The participants first completed 
the Implicit Association Test to determine racial bias. They then completed a facial recognition test in which they 
were required to view a series of faces, and then recall those faces. Data showed a significant correlation 
(R2=0.1478) (p=0.00632) between participants racial prejudice and facial recognition score. The negative slope 
demonstrates evidence that the higher a participant’s level of racial bias, the lower they will score on a facial 
recognition test. Understanding that the CRE effect exists and why it happens can help people understand and 
recognize the unconscious biases that people make everyday. 

 
 



 

 
Melanie Urgiles  

Analyzing the impacts of linguistic style and assertiveness on adolescent conversations 
A study analyzing interruptions among genders found that 7.8% female turns were interrupted as 

compared to 6.9% of male turns (Eecke & Fernandez, 2016). Improving communication skills can increase social 
behavior, decrease anxiety, and increase one’s assertiveness within a conversation (Kuntze, van der Molen, & 
Born, 2016). Males and females have been found to have different linguistic styles (Tannen, 1995). A study 
investigating interruptions in male and female conversation found that male interruptions were more competitive 
and female interruptions were more collaborative (Eecke & Fernandez, 2016). This is just one aspect of the 
different linguistic styles among males and females. However, there have not been many studies done on how 
these factors specifically affect adolescent conversations. This study was conducted with students from a 
Westchester high school between 10th and 12th grade. Participants were placed into a group with 3-4 other 
students of the same grade and held three one-on-one, five minute conversations on a given topic with everyone 
in their group. Female participants were less assertive when conversing with males. In fact, one female participant 
scored a 34 on the assertiveness scale when conversing with another female, but then scored a 9 on the 
assertiveness scale when conversing with a male. Investigating how assertiveness and differing linguistic style 
affects conversations among adolescents can help improve classroom conversations to convey all ideas equally 
and clearly. 

 
 
 



 

 
Maya Weitzen   

High-throughput discovery and validation of cancer-testis (CT) antigen and neoantigen 
HLA-presented peptides in non-small cell lung carcinomas (NSCLC) 

     Non-small cell lung carcinoma (NSCLC), accounting for the majority of lung cancer cases, 

has become a highly-studied topic in the field of immunotherapeutics. While there are 

treatment options for NSCLC, many have a limited clinical benefit. An alternative approach to 

immunotherapeutic discovery for NSCLC consists of identifying NSCLC peptides which undergo 

proteolytic processing followed by presentation on human leukocyte antigen (HLA) class I 

molecules. The objective of this dual-study research was to use mass spectrometry to identify 

and quantify cancer-specific HLA-associated peptides in NSCLC for targeted 

immunotherapeutic development, specifically with peptides originating from either cancer-

testis (CT) antigens (study 1) or neoantigens (study 2), two classes of cancer-rejection 

antigens. An optimized workflow consisting of anti-HLA affinity chromatography followed by 

liquid chromatography-mass spectrometry (LC-MS/MS) was utilized on 3 NSCLC cell lines 

(ATCC® NCI-H460, NCI-H596, and HCC2935), 55 squamous cell lung carcinoma samples, and 

36 lung adenocarcinoma samples. PEAKS® Studio X (BSI) and data-mining scripts were utilized for 
analysis and identification of the HLA-associated epitopes. 101 peptides and 77 peptides from CT antigens in 
squamous cell lung carcinoma and lung adenocarcinoma tissues were identified, respectively, in study 1. This 
includes the novel HLA-A24-specific RYGNVSHF321-328, HLA-A02-specific KIQEILTQV552-560, and 44 peptides 
from the MAGE and PRAME antigen families. In study 2, 711 and 1171 unique, possible neoantigen peptides 
were identified through DNA and RNA-sequencing, respectively, along with 14 peptides from hotspots, a subset 



 

of neoantigens. They all may be viable options for drug development of CAR-T cell therapy, bispecific antibodies, 
or vaccines.  
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Emily Allendorf 
The Association Between COVID-19 and Cancer-Related Distress 

Background: Cancer-related distress is a multifactorial unpleasant emotional experience that may interfere with the 
ability to cope effectively with cancer, its physical symptoms, and its treatment. I hypothesized that there would be 
an increase in reported distress among cancer patients undergoing active treatment during the COVID-19 
pandemic. 
Methods: NYU Langone Long Island Hospital patients in active treatment for breast, lung, and prostate cancer 
were administered the validated, “NCCN Distress Thermometer and Problem List for Patients,” tool, to assess for 
cancer-related distress before and during the pandemic. Distress tools administered before February 2020 were 
identified as “Pre-COVID” and those following as “Post-COVID.” The median distress score (0-10) and the IQR 
overall, Pre-COVID, and Post-COVID for three groups: breast, lung, and prostate cancer were calculated, and the 
frequency of each problem selected on the Problem List section of the Distress Tool for these groups was 
calculated. 
Results: 818 distress tools were identified during this time period and used in this study. Reported distress was 
significantly greater Post-COVID when compared to Pre-COVID for patients with breast (p=0.0326) and lung 
(p=0.0015) cancer but not for patients with prostate cancer (p=0.4502). Furthermore, patients with breast 
(p=0.001) and lung (p=0.003) cancer selected significantly more emotional problems, and the patients with lung 
(p<0.001) cancer selected more physical problems.  
Conclusions: Cancer-related distress was significantly increased during the COVID-19 pandemic in patients with 
breast and lung cancer but not in patients with prostate cancer. 

Margaret Andruss 
Determining the effect of Biofeedback on Test Anxiety 

Test anxiety affects around 20% percent of high school students, according to the American Test Anxieties 
Association. Studies have also shown an increase in stress and anxiety in college students in the past few years 
(Kadison & DiGeronimo, 2004; Kitzrow, 2003). Biofeedback has been shown to be a successful treatment for stress 
and anxiety (Plotkin, 1979) and could help students reduce stress and anxiety before a big exam.  Verma, Balhara, & 
Gupta (2011) concluded that men and women tend to react to stress differently, therefore they may also be affected 
differently by the biofeedback treatment. In my literature review, I was not able to find any studies on the effect of 
biofeedback on males versus females. The goal of this research is to evaluate the effect of biofeedback on students 
in high school during high pressure exams, which has not been well studied.  

 
 

 
  



 

Alicia Carvalho-Evans 
Evaluating Neuropsychological Test Scores and NfL Plasma Levels  

in Normal Cognitive and Cognitively Impaired Alzheimer’s Disease Patients  
of Hispanic, Mexican American Decent 

Worldwide, 50 million people are affected by dementia, and Alzheimer’s Disease (AD) comprises 60-70% of 
those cases. In 2020, 5.8 million people aged 65 and older were diagnosed with AD in America and it is the 6th 
leading cause of death for people 65 years and older. The number of Hispanic elders suffering from AD is predicted 
to increase six-fold from 200,000 today to 1.3 million in 2050.  AD is characterized, clinically, by both the presence 
of cognitive decline and behavioral disturbances and, pathologically, by the accumulation of amyloid-beta (Aβ) 
plaques and neurofibrillary tangles formed by tau fibrils. Neurofilament light (NfL) is a sensitive biomarker for 
neuroaxonal damage, and recent advancements have made it easier to identify it in the blood and accurately predict 
the pathology of AD. In previous studies, NfL has correlated with poor cognition and lower scores on the Mini-
Mental Status Examination (MMSE) as well as worse neuropsychological performance in general. Sex and gender 
have always been a great focus of risk factors for the development of AD. There have been numerous studies that 
have outlined the greater statistics of AD among women: at age of 65, women have a 1 in 5 chance of developing 
Alzheimer’s, compared to a 1 in 11 chance for men. In this study, we sought to examine the association between 
plasma NfL levels and neuropsychological test performance among Hispanic Mexican Americans separated by 
gender and cognitive status. 

 
Kaitlyn Chen 

Examining the behaviors of minor objects from the Outer Solar System Origins Survey 
(OSSOS) 

The Outer Solar System Origins Survey (OSSOS), taken from the Canada-France-Hawaii Telescope, 
captured over 1000 trans-Neptunian objects in the bounds of 155 deg^2, many of those being previously 
undiscovered objects. Around 800 of these discovered objects are well quantified and are free of ephemeris bias. 
One of the key factors of the data is noticing and identifying mean motion resonances with Neptune. By identifying 
these resonances, we can get a better idea of how the distant solar system evolved and how Neptune was affected 
by other objects. With Excel, I was able to graph each object found within the survey and analyze the data found. 
Because of the new objects discovered, the populations of each resonance increased and limited the possibilities of 
Neptune’s evolution. Continued research is necessary in order to narrow down Neptune’s evolution even more and 
identify more objects that will provide more context to the history of our solar system. 

  



 

Austin Chin 
Determining if Pappus’ and Desargues’ Theorems generalize for 11 and 12 lines 

For almost 400 years,  Pappus’ Theorem and Desargues’ Theorem, two well known theorems in projective 
geometry, have not been proven to generalize for 11 and/or 12 lines. Pappus’ Theorem states that there exists a line 
arrangement with nine points and nine lines that has three lines per point and three points per line,  where if one 
line is removed, the three points that were on that line are always collinear, no matter where the other points and 
lines are, as long as they are still connected to each other in the same way.  Desargues’ Theorem states the same 
thing as Pappus’ Theorem, but for ten points and ten lines. A Python algorithm was created to determine if there is 
an 11 or 12 line version of Pappus’ Theorem, by calculating how many independent parameters can describe an 
inputted line arrangement. All 31 11-line and all 229 12-line line arrangements were inputted into the algorithm. It 
was found that Pappus’ and Desargues’ Theorems do not generalize for any of these line arrangements. Future 
studies include applying the algorithm to line arrangements of 13 and more lines and replacing the math used with 
3D vectors to optimize time. 

Sydney Gottschall 
Determining the effect of parent-initiated motivational climates  
on attitudes toward moral decision making in student athletes 

Many children participate in one or more organized sports during their childhood but due to negative 
parent-initiated motivational climates, about 70% will drop out of those sports.  The gap in knowledge that I aimed 
to address was that most previous studies only had participants under the age of 13.  I hypothesised that mothers’ 
parent-initiated motivational climates would have a greater impact on athletes’ attitudes toward moral decision 
making than fathers’ parent-initiated motivational climates.  My goal was to determine if fathers or mothers had a 
greater influence on student athletes’ attitudes toward moral decision making in sports.  57 high school student 
athletes took the Parent-Initiated Motivational Climate Questionnaire and the Attitudes Toward Moral Decision 
Making in Youth Sport Questionnaire.  All athletes who took both surveys had participated in their sport within six 
weeks of participation.  My results showed a correlation between ego promoting values initiated by the father and 
mother and student athletes’ acceptance of cheating.  In addition, fathers' parent-initiated motivational climates had 
more of an influence on attitudes toward moral decision making than mothers’ parent-initiated motivational 
climates did. 

 
  



 

Madison Morgan 
Improving teens’ apparel decisions to be more environmentally conscious through education 

The popularity of cheap and poorly made clothes has created environmental issues, thus sparking 
conversations among many. The fast fashion industry contributes to issues such as water pollution, greenhouse gas 
emissions and more. Previous research has primarily focused on consumer behavior in relation to their fast fashion 
purchases and how they make those choices. Unfortunately, studies have failed to consider educating consumers on 
the dangers of fast fashion purchases. I used 2 surveys and 3 videos (surveys: fashion consumption survey and 
fashion revolution survey 2018, and videos: Can fashion be sustainable?, Not a good look: How fast fashion is destroying the 
world., What A Wonderful World With David Attenborough) to examine if educating teens on fast fashion would create a 
willingness to change behavior. Additionally, Not a good look: How fast fashion is destroying the world provided more 
negative information about fast fashion compared to Can fashion be sustainable? (What A Wonderful World With David 
Attenborough was only shown to the control group and is not related to fast fashion). Due to my small participant 
size I couldn’t make any strong correlations regarding which video had the most impactful influences in 
participants’ willingness to change behavior. Regardless, it was apparent that after participation in my study all 
participants demonstrated a willingness to change their fast fashion shopping behavior. My findings indicate that 
educating teenagers on the environmental effect of fast fashion influences a willingness to change behavior. 
Education is the first step for change in the fast fashion industry. 

 
 

 

Jickinson Louis 
Analyzing distress, anxiety, and depressive symptoms  
among young caregivers compared to non-caregivers 

Prior research suggests that young caregivers have more anxious and depressive symptoms when compared 
to adult caregivers. There is a lack of research on the prevalence of young caregivers and support groups for them in 
Westchester County. Furthermore, most research that is available was not conducted in the US. This may be caused 
by the fact that many young caregivers are deprived of social activities. This study analyzed distress, anxiety, and 
depressive symptoms in young caregivers (n = 31) compared to non-caregivers (n = 44). 74% of young caregivers 
were female while 26% were male. The breakdown of race/ethnicity for young caregivers was as follows: 65% 
Hispanic/Latino, 23% White, 6% Biracial, 3% Black/African American, and 3% Asian. This study shows that there 
was no statistically significant difference in anxiety (p = 0.06), stress (p = 0.06), and depression (p = 0.61) between 
young caregivers and non-caregivers. However, young caregivers reported higher stress, anxiety, and depression 
scores than non-caregivers. These findings are in agreement with Majeed et al.’s study in 2018.  Given the 
prevalence of young caregivers in my community, I think support groups and increased awareness about young 
caregivers would be beneficial.  

 
  



 

Karen Jaramillo 

The correlation between student-teacher relationship and grit 
Student-teacher relationships are founded on trust. Within a learning environment, a student's trust can 

influence their engagement in the classroom and interest in a specific class.  Grit can be recognized as a personality 
trait, a character of perseverance and persistence towards long-term goals, but it may also be influenced by the 
amount of trust a student has for a teacher.  The focus of this research was to evaluate the relationship between 
student grit and student-teacher trust.  Participants filled out a general demographics survey, a modified Grit-S Scale 
for four subjects and the Student Trust Survey for the four teachers in those subjects. Students who displayed high 
grit in a specific class, also had high trust for the teacher in that subject. Grit and total trust were found to be 
significantly associated (P<.01). Future studies should include helping students and teachers to foster trust and 
strong relationships to improve grit. 

 
Emily Loza-Lojano 

Examining the effect of birth order on leadership, responsibility, perseverance and anxiety in adolescents 
The development of children's personalities is attributed to many factors including birth order.   While past 

research is inconclusive and controversial on the effect of birth order in the development of personalities, I chose to 
investigate this topic because the climate of birth order and responsibilities as a result of birth order may be 
different than it was in the past. Using the GAD- 7 screening tool, Grit Scale, RRSL Scale and the SPRS-10 Scale, 
the effect of birth order on anxiety,  perseverance, leadership and responsibility, respectively was measured on 136 
high school students.  In addition, participants answered demographic questions about GPA, ethnic background, 
grade, gender and age. Using a between family study design, the data showed that there is a strong positive 
correlation between leadership and responsibility (R= 0.95) as well as a negative correlation between perseverance 
and anxiety (R= -0.10) The data showed a trend that older children tend to report being more responsible (p= 0.4), 
perseverant (p=0.3), anxious (p=0.1) and have more leadership skills (p=0.3) compared to younger sibling positions 
although none of these findings were not statistically significant. In the future, I would like to use a more 
representative sample, a within family design study, as well as gender and ethnic racial background as my variables. 

 
 

  



 

Luz Ticona-Pera 
Determining the factors that affect the amount of open flux regions  

in the solar magnetic field 
The sun contains its own magnetic field that is the main source that drives all of the magnetic activity that 

comes in contact with the magnetic field of the earth. The solar magnetic field is a current topic that is constantly 
being questioned and observed using photospheric simulation models. Solar wind models are associated with research 
on the solar magnetic field. The solar magnetic field and solar wind have one thing in common: they come in contact 
with each other through open flux regions. Open flux regions are openings in the magnetic field caused by 
reconnection. In this study, I gathered data on solar winds from 1970 to 2011. I used data on solar winds to make 
connections based on how the behavior of open flux regions affects the conditions of solar wind. I created four 
different graphs on Python to help understand the relationship between the solar wind parameters 
(temperature,density,velocity and magnetic field) and time from 1970 to 2011. From those graphs, it can be seen that 
there are large spikes in the solar wind magnetic field and temperature graphs. In addition, all graphs have a depression 
in value as the year 2011 approaches. In the future, specific events or mechanisms that caused the peaks and falls of 
the open flux regions should be investigated. 

 
Aliya Tang 

The effectiveness of medicinal plant extracts on inhibiting bacterial growth 
Bacteria are building more resistance to antibacterial products, so there is a need for alternatives in the 

placement of the old antibacterial products. Throughout history, medicinal plants have been used as a natural 
remedy to fight against diseases and infections. Medicinal plants have antibacterial compounds, the main ones are 
eugenol, carvacrol, thymol, and linalool (Altundag et al., 2011). Three medicinal plants, Citrus x paradisi seed, Thymus 
vulgaris, and Origanum vulgare, are effective agents killing bacteria (Cvetnić et al., 2004; Sienkiewicz et al., 2012; Lu et 
al., 2018). In this study, the extract/essential oil of these three medicinal plants was obtained. Four microorganism 
colonies were obtained by swabbing commonly touched surfaces (doorknob, light switch, and toilet handle) and 
plated. The medicinal plant extracts/essential oils and four microorganisms were plated together to determine the 
antibacterial qualities of the essential oils. The most effective agent was Thymus vulgaris essential oil, which had the 
least amount of bacterial richness and percent coverage among all the agents. Bacteria treated with Thymus vulgaris 
essential oil had 2.7 species, while other treatment groups had 3.7 or more. Bacteria treated with Thymus vulgaris 
essential oil had 52.5% bacterial coverage, which is about 17.8% less than the other two treatments. In the future, 
antibacterial products need to be tested on the environment and the human body to make sure that there would be 
no harm done to nature and bodily functions.  

 
 

  



 

Class of 2023 
 

 

Corinne Belanger 
Cythia Cai 

Evaluating sound as a sand tiger shark repellent 
The association between caffeine intake, sleep schedules, and stress in high school students 

Francis Clark 
Julia Gold 

Reducing drag by changing the shape of the Boeing 747-400’s fuselage 
Identifying social anxiety in high school students using laughter perception 

Sophia Golub 
 
Ryan Gossett 

Evaluating the effect of self consciousness on player performance in female high school volleyball 
athletes 
Evaluating the difference in home field advantage on the outcome of fast-paced and slow-paced 
sports  

Sasha Grose Determining the effect of climate change on mobility and site fidelity in reef manta rays  
Natalia Guskova Analyzing the differences in music visualization in people with and without absolute pitch 
Ari Kotler 
 
Isabella Levine 
Lily Liflander 
 
Angelina Santos 
 
Cooper Taylor 
Amy Torres 
Nicole Vaughn 

Evaluating the link between video games and overall happiness in adolescents with and without 
autism 
Detecting potential sources of neutrinos using Ice Cube data 
Evaluating the effect of subconscious and conscious music listening on attention span and mood 
in high school students 
Determining the effect of sleep extension on reaction time, daytime sleepiness, and engagement in 
school in high school student athletes and non-athletes 
Building a robot to assemble lego sets 
Reducing stress using aromatherapy combined with animal assisted therapy   
Assessing high school students’ knowledge of nanotechnology 

Wave Waldman Testing toxicological effects of sunscreen UV filter oxybenzone on Danio rerio 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  



 

Science Research Awards 2021 
 

2021 REGENERON STS Scholars and Semi-Finalists 
 

                     Maya Weitzen - $2000 
 
 

2021 WESTCHESTER/ROCKLAND  
JUNIOR SCIENCE AND HUMANITIES SYMPOSIUM 

 

Regional Speaker Session  
 

Arya Glenn 1st Place - Computational Biology/Bioinformatics 
Maya Weitzen 1st Place - Cell & Molecular Biology 

Sydney Schulz 4th Place - Behavior  
 

Local Speaker Session 
 

Emma Correia 2nd Place - Behavior  
 

2021 WESTCHESTER SCIENCE AND ENGINEERING FAIR 
 

 

Maya Weitzen WESEF Finalist for Regeneron ISEF 
Maya Weitzen 1st Place - Cellular & Molecular Biology  
Melanie Urgiles 1st Place - Behavior & Social Sciences 
Sydney Schulz 2nd Place - Behavior & Social Sciences 
Arya Glenn Expanding Knowledge in Science Award  

 
 

2021 INTERNATIONAL SCIENCE AND ENGINEERING FAIR 
 

Maya Weitzen 4th Place - Cellular & Molecular Biology 
Maya Weitzen American Committee for the Weizmann Institute of Science Award 
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