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We are an innovative global healthcare company, driven by one purpose:
we chase the miracles of science to improve people’s lives.

We are dedicated to transforming the practice of medicine by working to turn
the impossible into the possible. We provide potentially life-changing treatment
options and life-saving vaccine protection to millions of people globally, while
putting sustainability and social responsibility at the center of our ambitions.

Honored to support the Massachusetts Science & Engineering Fair and 75th
anniversary of the High School State Fair.

sanofi

Trainee Lucille, R&D plateform, France©Vincent Fournier

Introduction

MNSEF

Massachusetts Science
+ Engineering Fair

To 75 Years of Innovative Programming

Since our inception 75 years ago, MSEF has remained steadfast in our commitment to encouraging
scientific inquiry, nurturing curiosity, and honing the critical thinking skills of Massachusetts
students. Our programming provides a platform for students to explore real-world STEM
investigation through independent science research and engineering projects.

Participation in science fair equips students with a diverse array of skills, including verbal and
written communication, problem-solving, teamwork, analytical reasoning, and attention to detail.
Engaging in research promotes innovation by challenging students to apply these skills to ask hard
questions and solve challenging problems—a necessity in today's rapidly evolving academic and
professional landscapes.

Moreover, MSEF is dedicated to ensuring equitable access to science fair opportunities for all
students. We firmly believe that every student deserves the chance to explore their world and
deepen their understanding of science and engineering.

We are grateful for so many - judges who return year on year, regional chairs for whom science fair
is their passion, sponsors who understand the importance of this work, and teachers who shepherd
and support students through the ups and downs of independent work. Your generosity fuels our
mission. We extend our heartfelt gratitude to all those who contribute their time, expertise, and
resources to make MSEF a success year after year.

To all of this year’s participants: congratulations on your remarkable achievements! Your
dedication, curiosity, and passion for science are truly inspiring. As you showcase your projects
and celebrate your hard work, remember that YOU are the future problem solvers and innovators
who will shape our world for the better.

Welcome to the 75th Massachusetts Science & Engineering Fair. Let's make this milestone year one
to remember!

Sincerely,
) (] £
et A&
Helen Rosenfeld Dan Leibholz
Executive Director Chair, Board of Directors

scifair.com



SOLVING THEWO‘RLD’S
MOST IMPORTANT
CHALLENGES WITH

HIGH RERFURMANL' E
AND ADAPTIVE COMPUTING

AMDZ

‘'ogether we advance_

©2024 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, and combinations thereof are
trademarks of Advanced Micro Devices, Inc.

OFFICE OF THE (GOVERNOR

C()MM()NWEAL’I‘I] OF M.ASS/\CI-IUS['{'I"]'S
Stare House « Boston, MA 02133
(617) 725-4000

MauUrA T, HEALEY KIMBERLEY DRISCOLL

GOVERNOR LiEUTENANT GOVERNOR

April 2024
Dear Friends:

On behalf of the Commonwealth of Massachusetts, Lieutenant Governor Driscoll and I would like to
congratulate each and every high school student who has earned a place in the 2024 Massachusetts
Science & Engineering Fair (MSEF).

We commend you for your innovative ideas, your diligence and your passion for science and
technology. Now in its 75th year as a national academic leader, MSEF programs encourage all students
to envision and pursue their futures in Science, Technology, Engineering, and Math (STEM), opening
pathways and providing scholarships to the nation's best colleges, many of which are right here in
Massachusetts. Advocating and supporting high quality STEM Education is an important priority for
Massachusetts, and MSEF is a critical partner in helping us reach this goal.

We extend our congratulations to MSEF and the sponsors and partners who support it, including the
many Massachusetts companies that are leaders in the science and technology sectors and our institutions
of higher education, including the University of Massachusetts network. Lieutenant Governor Driscoll
and I are grateful for the 75 years of service and contributions MSEF has made to the Commonwealth and
are proud of this great milestone. By investing in STEM education we are not only investing in our
children, but in our future of Massachusetts. It is important that we all continue to work together to
encourage more students to pursue carcers in STEM fields and to provide them with the tools and
resources they need to become the successful leaders of tomorrow.

Lieutenant Governor Driscoll and I would like to thank you for all that you do and best of luck to all of
the 2024 Science Fair participants.

Sincerely,

gﬁm‘m?{
LEY DRISCOLL
NT GOVERNOR

KIMBER
LIEUTE?

MAURA {1 I[EALEY
GOVERNOR




Where will

the next great

energy idea
come from? &

Students who are
excited about learning
can accomplish anything.

Eversource is Powering the
Possibilities by supporting
the Massachusetts Science
& Engineering Fair.

EVERSSURCE

MATERION

MATERION ENABLES
WHAT'S NEXT.

Materion is a leading global supplier of electronic
materials that supports a wide range of applications
including semiconductors, aerospace and defense,
automotive, medical, energy, and industrial. We partner
with our customers to drive innovation and develop
materials to enable next-generation technologies.

materion.com

Regional Fair Network

The efforts of Regional Fair Directors, Regional Committees, Educators and Volunteers play a
crucial role in nurturing the next generation of scientists and innovators.

Thank you for your commitment to science fair as a method for fostering

curiosity, creativity, and critical thinking skills!

REGION I:
WESTERN MASSACHUSETTS

Western Mass Science & Engineering Fair

High School Fair Host:
Western New England University

High School Chair: Christian Salmon

Middle School Fair Hosts:
Massachusetts College of Liberal Arts
and Springfield Museums

Middle School Coordinators:

Ann Billetz, Massachusetts College of Liberal
Arts and Rachel Quimby, Hitchcock Center
for the Environment

REGION II:
CENTRAL MASSACHUSETTS

Worcester Regional Science & Engineering Fair

High & Middle School Fair Host: Worcester
Polytechnic Institute

High School Chair: Taryn Surabian

Middle School Chairs: Lisa Greenwald
and Karin Lebeau

REGION III:
SOUTHWESTERN MASSACHUSETTS

Bristol/Rensselaer Science & Engineering
High School Fair

High & Middle School Fair Host:
Bristol Community College, Fall River

High School & Middle School Chair:
Pallavi Naravane

Regional Fair Network

REGION IV:
NORTHEASTERN MASSACHUSETTS

Massachusetts Region IV Science Fair
High School Fair Host: Tufts University
High School Chair: Suzanne Stickley
Middle School Fair Host: UMass Lowell
Middle School Chair: Akshay Kokil

REGION V:
SOUTHEASTERN MASSACHUSETTS

Massachusetts Region V Science & Engineering Fair
High School Fair Host: Bridgewater State University
High School Chair: Patricia Monteith

Middle School Fair Host: Regis College

Middle School Chair: Erin McQuaid

REGION VI:
CITY OF BOSTON

Boston Public Schools STEM Fair

High & Middle School Fair Host:
Roxbury Community College

High School & Middle School Chairs:
Karissa Goff and Nicole Guttenberg



Recognition to MSEF’s University Partners

Our university partners enthusiastically provide
scholarship awards. Through this support
students can pursue their academic aspirations
with confidence and determination.

Thank you for your commitment
to excellence.

Thank you to these university partners who
year after year generously open their doors
and host Regional Fairs. By contributing your
facilities and sharing your resources, you
provide students with an inspiring environment
to showcase their talents and engage with the
wider scientific community.

10

SCHOLARSHIPS

Harvard Summer School — Secondary
School Program (SSP)

Merrimack College

UMass Boston

UMass Amherst

Wentworth Institute of Technology
Worcester Polytechnic Institute

HOSTS
Western New England University

Massachusetts College of Liberal Arts
Worcester Polytechnic Institute
Bristol Community College

Tufts University

UMass Lowell

Bridgewater State University

Regis College

Roxbury Community College

Recognition to MSEF’s University Partners

2 3 _' MathWorks
: :"..';...- |

MathWorks proudly supports MSEF.

' MathWorks:

© 2024 The MathWorks, Inc.
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- FMaIiTrR(TVIiSErI]:).nWre appreciate MnSEFr'sfw:rk ,¥|0 develhop future tihgught IEenadigrs ?hnrough
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and prosperity to drive innovation and accelerate solutions in the public interest.
ENGINEERING

MITRE | 77 'safer worLo

“Massachusetts
LIFE SCIENCES CENTERH"

The Massachusetts Life Sciences Center is proud to sponsor the
Massachusetts Science & Engineering Fair. We are excited to
see the passion and innovative ideas being put forth by each of
you. With you as our future, we know Massachusetts will
continue to be the epicenter of the life sciences.

Learn More

2024 Science Fair Judges

Thank you for so generously donating your time and talent to support
our student scientists and engineers.

Your commitment to fairness, objectivity, and excellence ensures that our participants receive valuable feedback
and recognition for their hard work and ingenuity. Your expertise and insight inspire and motivate our students to
reach for the stars and pursue their scientific aspirations with confidence.

On behalf of the entire science fair community, we extend our sincerest thanks and appreciation for your
unwavering commitment and support.

75th 6 400+ 100-

High School Regional High Judges Companies, educational institutions
State Fair School Fairs and professional organizations
represented by our judges.

A special thank you to this year’s Judge Advisory committee for your work
on judge training and the development of the High School Rubric.

2024 JUDGE ADVISORY COMMITTEE
Karen Briley, Invicro

Elliot Entin, Aptima (retired)

Martin Glassman, IEEE

Keith Kawate, Texas Instruments (retired)
Stephanie Keep, BiteScis

Liz Rudnick, Imaginic, Inc

Trudi Veldman, AbbVie

Joerg Werner, Boston University

Hartmut Wohlrab, Boston Children's Hospital

2024 Science Fair Judge 13



Statewide Scientific Review Committee

This team of STEM professions collectively reviewed 788 projects for the 2024 Fair season! Reviewing
these many projects across all content areas is no small feat! Your dedication helps foster a supportive
environment for young scientists and ensures that their work meets high standards.

Thank you for your invaluable contribution to the MSEF community!

ITAMAR ALLALI
Brown University

MUHAMMAD ANAS IMTIAZ
Bloomberg LP

KATHLEEN BATEMAN
Boston Public Schools

MARIA BENNES
Assabet Valley Regional Vocational School District

EILEEN CORREIA
Bishop Feehan High School

TERRY GANI
Cabot Corporation

TIMOTHY HENDERSON
Draper Laboratory (retired)

SRIKANTH KAPALI
MathWorks

JUAN MARTINEZ-FRANCOIS
Harvard Medical School

CARINA MINARDI
STEM From

14

MARY RAPIEN
Bristol Community College

HAMAYLE SAEED
Joslin Diabetes Center, Harvard Medical School

JOSEPH SCHARITER
Moderna

JINYOUNG SEO
Harvard University

LATASHA SHEFFIELD
Athol-Royalston Regional School District

JON TYLER
Westfield High School

LEONITHAS VOLAKIS
Truveta

SARAH WEBSTER
Newton Country Day School

JAKOB WYMAN
Westfield High School

Statewide Scientific Review Committee

75 for the 75™

Help us reach a future where every
student is empowered through learning
in science and engineering practices.

DONATE TODAY AND
HELP US REACH MORE OF
MASSACHUSETTS’ YOUTH

Support our 75th year with a gift!
Whether $7.50, $75, $750 or $7,500, your
contribution supports MSEF’s efforts to
engage more students in independent
research across Massachusetts.

M S E F Our programming and student celebration and recognition is only possible because
75 of financial support from like-minded individuals and organizations. Thank you!

YEARS

Massachusetts Science
+Engineering Fair MSEF is a non-profit 501(c)(3) organization.

15



Thank You Fair Sponsors

We extend our deepest appreciation to all our Fair Sponsors and Program Supporters, both long-
standing champions and newcomers this year. Your unwavering dedication makes our year-round
science fair programming possible. Your invaluable contributions enable us to nurture the curiosity and
innovation of young minds, empowering them to explore, discover, and excel.

With your support, we are able to hold the State Fair, providing a platform for budding scientists and
engineers to showcase their remarkable achievements and be recognized through the below awards.
Together, we are inspiring the next generation of STEM leaders.

Thank you for your continued support and belief in the power of independent STEM research.

sanofi 4\ MathWorks'

AMDQU MITRE 2 Alnylam HICAEEY

SPECIALTY AWARDS

EVERS=URCE ‘Massachusetts REGENERON °"

NE BRANCH
IN RECOGNITION OF

The Pauline J. LaMarche Eisenstadt Paul Parravano
Memorial Award Memorial Award Memorial Award

16 Fair Sponsors

The RNAi Revolution  is disrupting disease
and Alnylam is leading the way

We’re driven to transform the lives of people living with both rare and more common diseases
through innovative science and continuous discovery. A passion for science is engrained in our RNA
and that’s why we’re so proud to support the 2024 Massachusetts Science & Engineering Fair (MSEF).

] | | | | | | | | | alnylam.com

seutics A Reality
_'if\)es of pat‘i;ﬁs‘i@y‘ i
cellular therapeutics.
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Gratitude to MSEF’s Program Sponsors

CHAMPION MEMBERS

CABOT 2?

Creating materials
that improve daily

CABOT 2 nationalgrid

: ),
life and enable a /
more sustainable )
future. The Irene E. & George A. HOLOGIC
Davis Foundation —— =
"
SUSTAINING MEMBERS
TG Vessacnusers @ BROADCOM | Fiv
I III ':':f:tlllt:(t)ﬁ)gfy FOUNDATION L) NOVARTIS MATERION
- _ , _ —entrada wW DAL moderna
Cabot Corporation is a leading global specialty chemicals and - Technologies o mmmmmmmm—s
performance materials company. As a market leader, we
continually extend the boundaries of what is possible, leveraging
our team's expertise and the latest technology to create conmEeE
materials that deliver new levels of performance and efficiency. 3D
Move
EO revvity ® o 5434 14" Soneta

We are a proud supporter of the Massachusetts Science & i
Engineering Fair and future STEM leaders.

)

|

Aur & Waste Masacement
ASSOCIATION

cabotcorp.com

NE SECTION

18 Program Sponsors



MSEF’s Board of Directors & Staff

dedication to the success of MSEF is truly inspiring, and it is through your vision and guidance that we
can empower young minds through transformative science fair programming.

Thank you for your invaluable contributions. 0\9/.
WISEF 2024 ™,

MSEF is privileged to have the support of a talented, diverse, and enthusiastic Board of Directors. Your g‘“de n t sym

Board of Directors MSEF Staff

Saturday, May 4th, 2024
EXECUTIVE COMMITTEE Executive Director: Helen Rosenfeld 10 AM _ 3 PM
Chair: Daniel Leibholz, Analog Devices Program Director: Rebekah Stendahl @ MIT Stratton Center

Vice Cair: Pooja Shukla Devendran, NovoLux Senior Manager Of Administration: Elizabeth Kronberg

. . Events Manager: Karin Leb
Treasurer: Jeffrey Singer, Corporate Director v ger: Karin Lebeau

Development Manager: Sarah Thomas

Secretary: Pooja Shukla Devendran, NovoLux :
Student Programs Coordinator: Martha Johnson Learn from STEM Meet other STEM Connect with

professionals . orientedstudents __  STEM groups and
MEMBERS-AT-LARGE through talks and from around universities from
discussion Massachusetts across the state

Roopom Banerjee, WhiteLeaf Advisors, LLC
Nicole Barkley, Merck

Laurie Giandomenico, MITRE

Aaron Johnson, Cabot Corporation

Anne Ludes, Massachusetts Academy
of Math and Science

Eddie Moreno, CAMP4 Therapeutics Corp.

Celebrate learning and innovation at the Student Symposium!
Open to Science & Engineering fair students grades 9-12.

Questions?

info@scifair.com

20 MSEF’s Board of Directors & Staff 21



Student Exhibitors

ADARME, ISABELLA

Using the B6Ei.LT-Y* Mouse Model to Investigate the
Contribution of Sex Chromosomes within the Kiss1+
Neurons of the Preoptic Hypothalamus

Newton Country Day School

ADDANKI, PRANAV

Identifying a Novel, Inexpensive, and Noninvasive
Biomarker for Fibromyalgia: Using Metabolomics,

Genomics, and a Drosophila melanogaster Model

Canton High

AFZAL, IBRAHIM

Designing a Novel Aircraft Powered by an Innovative
Electromagnetic-Accelerated Ionic Propulsion System
Methuen High

AFZAL, TAYYAB

Designing a Novel Aircraft Powered by an Innovative
Electromagnetic-Accelerated Ionic Propulsion System
Methuen High

AGRAWAL, DEVAN

Words That Shape the World: A Novel Sentiment
Analysis Approach to Quantifying Polarization from
U.S. President Rhetoric on Immigration

Milton Adademy

AGRAWAL, KRITISHA

Revolutionizing Pain Relief: Sustainable and
Controlled Delivery of Aspirin Using Biodegradable
Microbeads for Enhanced Efficacy

Foxborough Regional Charter School

ALVES, MARIA
Acidity on Tooth Enamel Decay
Pioneer Charter School of Science II (PCSS-II)

ANAND, JIA

Ginsenoside Ck and RK1 Effects on High Intensity
Behavioral Patterns of Agression in a Taupathy Model
of Alzheimers Disease in Drosophila Melongaster

St. Mark’s School

ANDACIC, EMMA

Urbanizations Effect on Microplastics
in Massachusetts Beaches

Billerica Memorial High School

ANGIRAS, VISHNU
Impact of Surface Conditions on the Magnus Effect
Tahanto Regional High

ARORA, AARYAN

Predictive Analysis of Sjégren’s Syndrome:
A Machine Learning Approach
Acton-Boxborough Regional High

ASHUN, MEGAN
Solar Powered UV-C LED Water Sterilizer

Massachusetts Academy of Math Science at WPI

ATALE, AARYA

The Effect of Organic Compost vs Non-Organic
Compost on Phaseolus Lunatus Growth
Lexington High

AUBREY, YAZ
Is the Source of Dark Energy Time Dependent?
Falmouth Academy

BALLOU, JAMISON

Shuffle Science: Analyzing Machines, Riffles,
and Algorithms in Card Shuffling

St. John Paul II High School

BAROUCH, SUSANNA

Antibody Responses to COVID-19 and Influenza
Vaccines Administered on the Same Day or
Different Days

Buckingham Browne Nichols School

BATEMAN, CHELSEA

The Efficacy of Duckweed in Mitigating Per-
and Polyfluoroalkyl Substances (PFA/PFQOS)
on Daphnia Magna

Boston Latin

BATTISTA, MADELYNN
FeatherAI 2.0

Foxborough Regional Charter School

BHATIA, JAY

Identifying a Novel, Inexpensive, and Noninvasive
Biomarker for Fibromyalgia: Using Metabolomics,

Genomics, and a Drosophila melanogaster Model

Canton High

BHAWALKAR, ESHA

Improving Size Control Following Hydrothermal
Synthesis Preparation of Carbon Quantum Dots
Newton North High

BISWAS, AYATI

Efficacy and Application of Used Coffee Grounds
as Water Filters for Microplastics

Billerica Memorial High School

BLAIR, RYLEE

Assessing the Feasibility of Dawsonite Production
as a Carbon Sequestration Strategy

Hopkinton High

BODANGI, SAMHITHA

Analyzing HLA sequences to Predict Organ Rejection
and Find Targets for Precise Immunosuppression
Massachusetts Academy of Math Science at WPI

BOGUSLAVSKAYA, VICTORIA

The Effects of Vaping on the Inflammatory State
of Macrophages in the Context of Infection
Pioneer Charter School of Science

BOLLEDDULA, JAHNAVI

Protecting Our Moms: An Early and Effective
Detection of Preeclampsia

Lexington High

BOURQUE, ERIN

The Effect of Sunscreens on the Mortality
Rate of Daphnia magna

Newton Country Day School

BOUYEA, LILY
Comparing Fire Extinguishing Solutions
Westfield High School

BOVE, ALEXANDER
The Optimal Analog Calculator
Bishop Feehan High School

BOYLE, JILLIAN
Measuring Water Toxicity with Daphnia Magna
St. John Paul II High School

BRUINOOGE, NORA

Microplastics; A Threat Posed for Ocean Ecosystems
Demonstrated by Sea Anemones

St. John Paul IT High School

BUI, GRACE

Does Attractiveness Affect Your Criminal
Justice Processing?

Pioneer Charter School of Science II (PCSS-II)

BULAN, LUKE

Designing an Economical Multi-Purpose Care
Blanket for Neonates Continuation

Westfield High School

BULATEWICZ, LEO

Can the Bacteriophage Virus Successfully Eliminate
E. Coli Bacterial Cultures?

West Springfield High

BUNGE, CHRISTIAN

Seagrass Wasting Disease’s Effect On Eelgrass
Under Environmental Stressors Such As Salinity
Center for Student Coastal Research

CAI, YUZE

SpinTOL: Research and Development
of a Highly Efficient UAV

Concord Academy

CAMILLERI, MILANA

Utilizing the Kirby-Bauer Test To Ascertain the
Effectiveness of Standard Healthcare Antibiotics
for Respiratory Infections

Westfield High School

CANNING, FINN
Littleton Water Quality Study
Littleton High School



CARAMANICA, SOPHIA

Orthotic Hand Brace to Improve Range of Motion
in Patients with Cerebral Palsy

Massachusetts Academy of Math Science at WPI

CASTILLO, ELIAS
From Waste to Fuel
Methuen High

CHATTERJEE, SOUMALYA

Can Ultrasound be Used as a Solution
for Vision Impairment?

Sharon High

CHATURVEDI, GAYATRI

The Effect of Ocean Acidification
on Seaweed Physiology
Falmouth High

CHAUHAN, GARIMA

Advanced Biosignature Detection Model For Finding
Extraterrestrial Life using Capillary Electrophoresis
Hopkinton High

CHEN, JAYCE
Smart Care Shoes
Lawrence Academy

CHEN, JIUZHOU

Dancing with Math: Using Klein’s Quartic
for Music Generation

Deerfield Academy

CHEN, MICHELLE
Balance in Carbonate Convergent Waves
North Quincy High

CHEN, OLIVIA

Tiny Heroes of Resilience: Revealing
Tardigrade Tolerance to High Glucose for
Innovative Diabetes Treatments

Boston Latin

CHEN, RICHARD

Global Navigation Satellite Systems Observations
of the Ionosphere During Strong Thermal Emission
Velocity Enhancement

Andover High

CHEN, ZACHARY

Finding Early Dementia Predictors: Survival
Analysis Utilizing Sleep Electroencephalogram
and Blood-Based Biomarkers

Boston Latin

CHETTY, ARNAV

Using Clustering Algorithms to Predict Whether
Phytochemicals are Cancerous or Anti-Cancerous
Acton-Boxborough Regional High

CHEUNG, ELMERIA
Decomposition of Different Bioplastics
North Quincy High

CHISHOLM-GODSHALK, TEAGAN
Sustainable Salads for Small Spaces: The
Comparison of Lactuca sativa Growth Between
Traditional Farming and Aeroponic Growing
Westfield High School

CLAUSEN, JULIETTE

Machine Learning Classification Using Neural
Networks and Transfer Learning on CT Scans
of 4 Lung Cancer Subtypes

Lexington High

COHEN, ROSE

Genetically Engineering Microorganisms and
Biomanufacturing Enzyme Products
Minuteman Regional High

CONDRON, MAEVE

Impact of Type and Morphology of MPs on the
Regeneration Rates of Planaria

Bancroft School

COSGROVE, MOIRA

‘Green’ Sunscreen: How Eco-Friendly
is Your Sunscreen?

Bishop Feehan High School

CRANE, CATHERINE

Bioflim Development on Bottle-Brush Electrodes for the
Enhanced Reduction of Atmospheric Carbon Dioxide
Malden Catholic High School

CRAWFORD, MOLLY

Revolutionizing Menstrual Hygiene: A Green
Approach with Reusable Tampons

Martha’s Vineyard Regional High

CZYZEWSKI, STELLA
Does The Color Matter?

Westfield High School

DAGA, EKAAVLI
Microalgae: Nature’s Solution to Oil Pollution
Wachusett Regional High

D’AIELLO, VICTORIA

Analyzing Amplitude Contrast in Water Containing
Different Salinity Concentrations

Bristol-Plymouth Vocational Technical

DALAL, DAKSH
Automatic Waste Classification System
Westborough High

DAVIS, BENJAMIN

It’s Not Rocket Science! The Effects of Varying
Quantities of Water in Water Rocket Launch Altitude
Bishop Feehan High School

DAYASANKAR, MUKILAN
FeatherAI 2.0

Foxborough Regional Charter School

DEFILIPPO, LUCAS

Modular OLED Infrared Digital Night Vision
Goggles for Critical Search and Detection
in Underdeveloped Countries

Weston High

DENG, MARY

A Novel Multivariate Framework for Precision-
Driven Oncogenic Pathway Disruption and Targeted
Therapeutics Innovation

Boston Latin

DENNY, KYLE
Biochar’s Potential for Mitigating Climate Change
Brockton Public Library

DING, SAMUEL

OncoGPT: An Al Assistant for Genomic-Driven
Precision Oncology

Lexington High

DING, YIFAN EVAN

Engineering a Termination Readthrough-Based Gene
Switch Enables Controllable CRISPR Gene Editing
Boston Latin

DING, YIMING

Three-Pronged Approach to Investigating the
Development of Novel Inhibitors Targeting
KRAS G12C in Lung Cancer

Berkshire School

DONOVAN, MAX

Determining the Sustainability of Different
Wood Pellet Types

Falmouth Academy

DUFFY, BRENNA

Relation Between Nuclear Power Plants
and Childhood Cancer Deaths

Sturgis Charter Public School

DUPEE, MIA
The Effect of Sugar on the Brain
Winchester High School

ECONOMOU, EFTALIA

Remediating Oil-Contaminated Soil in Rural Colombia
by Using Bacillus Subtilis for Sustainable Crop Growth
Bancroft School

ELBER, JAIDEN
Producing a Biofuel From Peanut Shells
Falmouth Academy

ERBAS, TIMUCIN
Higher Efficiency Dynamic Rocket Engine Nozzle
Acton-Boxborough Regional High

EVANS, SUSAN

Chemical Profiling of the Triglycerides in Two Species
of Microalages Using a Green Extraction Method
North Quincy High

FALL, NDIOBA
Remediating Oil-Contaminated Soil in Rural Colombia
by Using Bacillus Subtilis for Sustainable Crop Growth
Bancroft School

FARRUQUI, SIMON

Words That Shape the World: A Novel Sentiment
Analysis Approach to Quantifying Polarization from
U.S. President Rhetoric on Immigration

Milton Adademy



FERNALD, MAXWELL

Seagrass Wasting Disease’s Effect On Eelgrass Under
Environmental Stressors Such As Salinity

Center for Student Coastal Research

FINDLEN, JULIET

Algae Fertilizer: Efficiency and Biosorption
of Copper by Chlorella Vulgaris

Hopkinton High

FLORES, MYLES

The Accuracy of AI Generated Text Detectors at
Detecting AI Generated vs Human Written Content
Bishop Feehan High School

FOUDA, LILYA

Eggstraordinary Decay: A Comparative Analysis
of Various Types of Drinks on Eggshell as a Model
for Tooth Enamel

North Attleboro High

FRYE, MELANIA
Extend The Language of Love
Mashpee High

FUJIMOTO, CARINA

The Impact of Sleep Deprivation on Cognitive
Performance Among Female Middle and
High School Students

Newton Country Day School

GEDUTIS, MOLLY

Testing Pesticide Resistance, Avoidance, and Efficacy
in Mosquito Populations on Cape Cod
Dennis-Yarmouth Regional High

GIRISH, MADHAV

Predictive Analysis of Sjégren’s Syndrome:
A Machine Learning Approach
Acton-Boxborough Regional High

GIZA, NICHOLAS

A Novel Water-based Cooling Approach to
Increase Solar Panel Efficiency

Massachusetts Academy of Math Science at WPI

GOEL, AADYA
Can Antidepressants Reduce the Risk of Psoriasis?
Acton-Boxborough Regional High

GONNEEA, TALEENA

Observing the Effect of Microplastics on
Zebrafish Macrophages

Falmouth Academy

GOULETTE, KAITLYNN
The Effects of LED Lighting on Painted Lady Butterflies
Westfield High School

GUESSAB, KAIS

First Animal Study On Novel Drug Candidates
Targeting Alzheimer’s

Hopkinton High

GUNDU, KRUTHI

Investigating Genetic Variability in Amyotrophic
Lateral Sclerosis to Identify Patient-Specific
Treatment with Antioxidants

Massachusetts Academy of Math Science at WPI

GUNNING, GRACE

Optimizing UV-C Photosynthesis: Accelerating Crop
Growth for Global Food Security

Malden Catholic High School

GUO, DANIEL

The Relationship Between Social Media and High
Schooler Mental Health and the Efficacy of AI Models
in Predicting Stress Levels among High School
Students Using Social Media Posts

St. Mark’s School

GUO, DAVID

Redefining Inflation Forecast: A New Holistic
Approach to Analyze Structural and Economic
Policy Drivers with Deep Learning
Buckingham Browne Nichols School

GUPTA, AANYA

A Novel In vitro Co-culture System of Primary Human
Adipocytes and Primary Murine Cortical Neurons
Shrewsbury Sr High

GUPTA, ARNAV
Color Blindness

North Attleboro High

GUYOTT, BRANDON

Designing a Prototype of an After-market
Motorized Window Opener

Westfield High School

HANECHAK, ELIZABETH
Solving Our Planet’s Plastic Problem: Developing a

Biological System That Turns Toxic Waste Into Drinkable

Water and Fertilizer
Pope Francis Preparatory School (Springfield)

HANSON, DASHIELL
Artificial Endocrine System
Lowell High

HE, XI

Alkylammonium Modified Photosensitizers Achieve
Lysosome-Precision Photodynamic Therapy:
Implications from Molecular Dynamics Simulations
Northfield Mount Hermon School

HE, XINGCHI

Prediction Model of Diabetes Complications Based
on Genetic Engineering Improved Genetic Algorithm
Optimized BP Neural Network

Springfield Commonwealth Academy

HENOK, HEMAM
Acidity on Tooth Enamel Decay

Pioneer Charter School of Science II (PCSS-II)

HENSHAW, SUMAYYA
The Swift Project
Al Noor Academy

HIRANANDANI, ANSH
Using an Al Equipped Drone for Early Detection of Fires
Westborough High

HOANG, SURI

Social Space Assay Reveals- F1 and F2 Drosophila
Exhibited Sign of Autism Caused by Daily Excessive
Consumption of Copper

Worcester Academy

HONG, AARON
Filtering Methane from Septic Tanks
Acton-Boxborough Regional High

HUANG, BOCHENG
Bionic Earthworm Water Dowsing Robot
Worcester Academy

HUANG, CAREY

Screening Compounds Targeting Optic Nerve
Regeneration Through Epigenetics

St. Mark’s School

HUANG, YUYUAN

DebateGPT: Assessing the Accuracy of Generative AI
Responses to American Parliamentary Debate Queries
Using a Custom Knowledge Database

The Winsor School

IQBAL, AIMEN
Extend The Language of Love
Mashpee High

IQBAL, MARIAM

Integrating Wearable Technology for Improved
Epilepsy Management

Advanced Math and Science Academy Charter School

ISAACS, MILO
From Waste to Fuel
Methuen High

ISSA, KAMIELA
Can We Combat Drought with Fruit Peels?
O’Bryant School Math/Science

IYER, RAGAV

Astro-Seismic Prognostication using
Planetary Position, Historical Earthquakes
and MATLAB-based Machine Learning
Ashland High

IYER, SNEHA

Alzheimer’s in C. Elegans; Finding Efficient
Supplements to Combat Symptoms of Alzheimer’s
Acton-Boxborough Regional High

JACOB, ANIKA

A Study on the Effect of Caffeine on the Growth and
Development of Zebrafish Embryos Using Automated
Quantitative Assessment of Morphological Changes
Littleton High School

JACQUES, YVANGI

A Sound Approach to Attracting or Repelling
Pollinator Insects

Brockton Public Library



JAIN, AVANI
Unmixing Mixture Using Chromatography
North Attleboro High

JHA, SHREYA
The Effect of Sugar on the Brain
Winchester High School

JIN, DEREK
Energy-Efficient Egocentric Video Recognition
Noble And Greenough School

JOB, SARAH
Heart to Heart: 3D Mitral Valve Repair Modeling
Malden Catholic High School

JOHNSTON, SARHEA

What Happens To Your Teeth When Drinking
Different Beverages?

West Springfield High

JULIA, NATHAN
Artificial Endocrine System
Lowell High

JUO, BEN

Examining the Effects of Synthesized Fertilizer
for Sustainable Hydroponics

Dover-Sherborn Regional High

KALE, ANIKA

Flag Buddy: Using Nitinol Alloy to Reduce
the Threat of Scalding

Westborough High

KAMARA, ALISHA

Using Lysins as an Addendum to Antibiotics for
Staphylococcus Epidermidis Biofilm Eradication
Via Targeting Biofilm Matrices

Boston Latin

KAN, ANDREW

ViMGuard: Automating Fact-Checking in Short-form
Video Content with Video Masked Autoencoders for
Misinformation Guarding

Noble And Greenough School

KAN, CHRISTOPHER

ViMGuard: Automating Fact-Checking in Short-form
Video Content with Video Masked Autoencoders

for Misinformation Guarding

Noble And Greenough School

KANURY, RIYA
The Food Additive for Long-Lasting Ice Cream
Bishop Feehan High School

KARRE, ANIKA

Examining Enhanced Komagataeibacter hansenii
Production via Unconventional Food Waste
Massachusetts Academy of Math Science at WPI

KARTHIKEYAN, ADHVAY
Autoimmune Diseases: The Impact of UV
Radiation on the NLRP Gene

Winchester High School

KEENAN, MACKENZIE
Supporting Kidney Tubule Growth on
3D Printed Scaffolding

Minuteman Regional High

KEENEY, LOLA
The Effects of Nature on Stress
Winchester High School

KELCH, SIERRA

Comparing the Effects of BPA and BPS on the Heart
Rate and Reproduction of Daphnia Magna
Wachusett Regional High

KELLOGG, MATTHEW
Producing a Biofuel From Peanut Shells
Falmouth Academy

KESHKAMAT, PRANAMYA
Autonomous Algal Bloom Control via
AI-Regulated Photodynamic Therapy
Hopkinton High

KHAN, HAARIS
Magnetic Orthosis
Littleton High School

KHATRI, AARUSHI

Exploring Epigenetics: Effects of Environmental
Stressors on C. elegans and the Evaluation of DNA
Methylation in Mus Musculus via a Hybrid Deep
Learning/Machine Learning Model
Acton-Boxborough Regional High

KHIR, SARY

Investigating Plant Combustability Under Varied
Moisture Levels

Al Noor Academy

KIM, GANGHUN

On the Properties of Quadrilaterals Determined
by Triangle Centers

The Fessenden School

KIM, REMY

Dopaminergic Synapse Organizing Molecules and
Their Implications for Parkinson’s Disease
Winsor School

KING, EMILY

Long-Term Memory of Planaria Following
Regeneration: Implications for Improving Future
Dementia Treatment

Athol High

KIRIK, PAULINA
Urbanizations Effect on Microplastics in
Massachusetts Beaches

Billerica Memorial High School

KISTAS, RAHIL

The Effects of Vaping on the Inflammatory State
of Macrophages in the Context of Infection
Pioneer Charter School of Science

KOCHETA, PRANAY

A Generative Multimodal Approach to Improve
Detection of Lung Cancer

Lexington High

KOUTAL, LEAH

The Effect of a Nitric Oxide-Rich Diet on

C. Elegans’ Locomotion Under Heat Stress:
a Path to a Model System for Nitric
Oxide-Mediated Cancer Signaling Pathways
Acton-Boxborough Regional High

KOZYRYTSKYI, DANYLO

Intelligent Two-Webcam Microscope for Studying
the Cognitive Abilities of Social Multicellular
Animals and Biorobots Synthesized from Cells
Cambridge Rindge and Latin

KREMER, AVERY

The Effect of Neonatal Caffeine Withdrawal on
the Memory of Newborn Drosophila melanogaster
Wachusett Regional High

KRUGER, ALYSSA

Fungi versus Fast Fashion (The Effect of Oyster
Mushrooms on the Decomposition of Different
Clothing Materials)

Wachusett Regional High

KUAI, ALEX

Advanced 3D Deep Transfer Learning for Multistage
Alzheimer’s Disease Diagnosis

Newton North High

KUNDU, JUHI

Chameleon Roof: Mechanically Switchable Cool
Roof Approach to Maximize Efficiency in Hot
and Cold Seasons

Concord Academy

LAKSHMANAN, VASUDEVAN

Simulating and Developing A Solar Tracking Solar
Cell Attachment For Residential Areas
Massachusetts Academy of Math Science at WPI

LAM, MABEL

A Model Using Tidal Power to Cease or Slow Down
the Process of Salt Water Intrusion

Worcester Academy

LAROCHE, AURELIE

Is What You See Truly What You Get? An
Understanding of Subliminal Persuasion Hidden
Within the Presence of External Stimuli
Foxborough Regional Charter School

LASRI, LINAH

The Effects of Vaping on the Inflammatory State of
Macrophages in the Context of Infection

Pioneer Charter School of Science



LASTER, MADISON
Temperature’s Effect on the DNA Clarity
in Gel Electrophoresis
West Springfield High

LE, THOMAS

Designing a Novel Aircraft Powered by an Innovative
Electromagnetic-Accelerated Ionic Propulsion System
Methuen High

LEDERMAN, JOEL
Curated AI as a Solution to News Deserts
Gann Academy

LEDOUX, SAMUEL
Magnetic Orthosis
Littleton High School

LEE, HUSANG

Inhibition of Melanin Synthesis and Anti-
Inflammatory Effects of a Novel Leuconostoc
mesenteroides subsp. Derived Exosomes
Separated from Camellia japonica Flower
Newton South High

LEE, JAEHO

Effect of Long-Term Starvation on
Oxidative Stress Tolerance
Phillips Academy

LEE, NINA

Does Attractiveness Affect Your Criminal
Justice Processing?

Pioneer Charter School of Science II (PCSS-II)

LEE, YURIE

Does Attractiveness Affect Your Criminal
Justice Processing?

Pioneer Charter School of Science II (PCSS-1I)

LEONARD, AVERY

The Influence of Ginger Root Extract on Female
Reproductivity in Caenorhabditis elegans

St. Mark’s School

LETELIER, DAVID

Can We Enhance Our Breathing Habits to Prevent
Potential Future Health Issues?

Foxborough Regional Charter School

LEUNG, CHING HEI ANDRE

Words That Shape the World: A Novel Sentiment
Analysis Approach to Quantifying Polarization from
U.S. President Rhetoric on Immigration

Milton Adademy

LEVY, KYLE

Does Humidity Level in the Classroom Affect Bacterial
Growth and Transmissivity?

Martha’s Vineyard Regional High

LI, ANNA

How Does the Species of Microalgae Reduce
the Effects of Carbon Dioxide in Seawater on
Calcium Carbonate

North Quincy High

LI, BELLE

Observing the Visible Spectrum after the Interference
of Water, Isopropyl Alcohol, and Acetone

North Quincy High

LI, ERIC

Advancing PTSD Research with Machine Learning: Rapid
Regression-Based Screening of Novel Corticotropin-
Releasing Hormone Receptor 1 Antagonists

Lexington High

LI, EVAN

Multi-Omics Analysis of Pancreatic Ductal
Adenocarcinoma Reveals New Insights Into
the Tumor Microenvironment

Worcester Academy

LI, FEICHEN

Modular OLED Infrared Digital Night Vision
Goggles for Critical Search and Detection
in Underdeveloped Countries

Weston High

LI, HELEN
The Effect of Sugar on the Brain
Winchester High School

LI, JACK

Selection of Green and Sustainable Bio-Based
Solvent by Artificial Intelligence for Pharmaceutical
Research and Process Development

Wellesley Sr High

LI, THOMAS

Analysis and Machine Learning Modeling of Spatial
Data to Identify Asthma Hotspots in Massachusetts
Weston High

LI, ZIMON
RBC Folate’s Effect on Cardiovascular Disease
Rivers School

LIN, CANDICE

Advancing PTSD Research with Machine
Learning: Rapid Regression-Based Screening
of Novel Corticotropin-Releasing Hormone
Receptor 1 Antagonists

Lexington High

LITVAK, SASHA

The Effects of Dead Sea Mud Minerals and Herbal
Additives on the Regeneration of Dugesia tigrina
Wachusett Regional High

LIU, ALLISON

Next-Generation Synthetic Receptor Circuits
for T-Cell Therapy

Lexington High

LIU, HAOXUAN

Assessing the Ability of Composite Molecular
Sieve and Glass Fiber Material in Adsorbing
Volatile Organic Compounds

Middlesex School

LIU, JESSICA

Detecting Debris Disks Around White Dwarfs
through Infrared Excesses

Lexington High

LIU, YUXIAN

A Tensegrity-Based Inchworm-Like Robot for Crawling
in Pipes of Varying Diameters and Angles

Phillips Academy

LIZOTTE, SAM

Using Machine Learning to Detect Alzheimer’s
Disease in MRI Scans

Brockton High

LORENZ, OLIVER

Genetically Engineering Microorganisms and
Biomanufacturing Enzyme Products
Minuteman Regional High

LOVE, SHANAY

Naturally Made Cleaning Products Are Better for
the Home Instead of Using Harsh Chemicals
New Liberty Innovation School

LU, YANCHEN
Design of a Multi-legged Robot with Extraterrestrial
Terrain Exploration and Sample Retrieval Functions

Groton School

LUO, SHUHAN
A Novel Hadronization Model for Charm-Quark
Worcester Academy

LYUBCHIK, MATTHEW

The Application of Generative Design in the
Optimization of Model Rocket Motor Nozzle Contours
for Maximum Specific Impulse

Wachusett Regional High

MACDONOUGH, JOCELYN

The Intergenerational Effect of Ethanol on the
Cognition and Behavior of D. melanogaster
Wachusett Regional High

MADDEN, KEIRA

Alternative Roof Surfaces to Combat
Urban Heat Islands

Assabet Valley Vocational High School

MAHESH, ANIKETH

Innovative Natural Language Processing for Extracting
Social Determinants of Health from Clinical Notes
Shrewsbury Sr High

MAITY, SHRILA

BiliSpectro: Building and Testing a Noninvasive
Optical Sensor to Detect Bilirubin Content in Blood
for Diagnosis and Monitoring of Jaundice
Hopkinton High

MALLANNA, ATREYA

Your Voice Matters: Using Machine Learning
to Detect and Classify Dysphonia

Lexington High

MAMUN, ZAYAAN

Generational Effects of Human Stressors
and Pollutants on Wildlife Modelled by
Drosophila Melanogaster

Billerica Memorial High School



MANIFOLD, TYRONE

Crosswalk Safety: Using Motion Sensors
to Decrease Accidents

New Liberty Innovation School

MANO, MARKO

Synthesizing and Optimizing Biodegradable
Pectin-Manuka Honey Hydrogels for Transcutaneous
Electrical Nerve Stimulation (TENS) Therapy and

its Applications in Tissue Engineering

North Quincy High

MATHUR, ANANYA

Study Smarter not Harder: The Neuropsychology
Behind Studying Techniques in Correlation to
Academic Performance of Adolescents

Billerica Memorial High School

MATTSON, SARAH

Ashwagandha’s Effect on Locomotion in a C. elegans
Model of Huntington’s Disease

St. Mark’s School

MCFAUL, CLARE
Visual Communication
Bishop Feehan High School

MCMANUS, ELYSE

The Antiviral Effects of Melatonin-Producing Plant
Growth Promoting Rhizobacteria

Bancroft School

MEDVEDEVA, VERA

Silent Protectors: The Covert Transformation of
Angiogenin in Cancer Defense

Millis High School

MEEHAN, JORDYN
Novel Solution for Generating Energy for Electric Cars
Malden Catholic High School

MEHTA, VIVEK

Your Voice Matters: Using Machine Learning to Detect
and Classify Dysphonia

Lexington High

MELODIA, LUDOVICA
A Model for Smarter Urban Intersections
Newton Country Day School

MIAO, BOLIN

Exploring the Interactions Between Peritoneal
Dendritic Cells and T Cells: Implications

for Cancer Metastasis

Dana Hall School

MILLER, JONAS
Absorbing CO2 Using Moss
Westfield High School

MINGO, MAXWELL
Affordable IA Two-Part Septic System
Dennis-Yarmouth Regional High

MISHECHKIN, MISHA
Impact of Surface Conditions on the Magnus Effect
Tahanto Regional High

MOHAN, AVANEESH

Filtration Capabilities of Different Chemicals
for PFOAs and PFAS Molecules

Sharon High

MONTAGUE, REGAN

The Effect of Sunscreens on the Mortality
Rate of Daphnia magna

Newton Country Day School

MOOKIM, VANSH

Portable Fans: An Untapped Industry
Yearning for Modernization

Mansfield High

MUDENUR, DISHA

Assessing the Feasibility of Dawsonite Production
as a Carbon Sequestration Strategy

Hopkinton High

MURDZIA, ISABELLA

Can the Bacteriophage Virus Successfully
Eliminate E. Coli Bacterial Cultures?
West Springfield High

MYUNG, SOPHIE

The Impact of Existing Coastal Defense Structures
on Flood Prevention due to Climate Change
Malden Catholic High School

NAGIREDDY, NEHA
An Application that Directs Users to Seeking
Treatment from Urgent Care, Emergency Care,

or at Home for Common Traumatic Injuries
Shrewsbury Sr High

NAGUNOORI, MADHU HASINI
Affect of pH Value in Soil on Flowering Plant Growth
North Attleboro High

NAIR, ALVIRA
Zero Emission Cooking
Pioneer Charter School of Science II (PCSS-II)

NAIR, ANOUSHKA

A Novel Spectrophotometric Method of Non-Invasive
Blood Glucose Monitoring for Type II Diabetes Using
Correlated Electrolyte Concentrations

Hopkinton High

NALUMANSI, GIANNA

Study Smarter not Harder: The Neuropsychology
Behind Studying Techniques in Correlation to Academic
Performance of Adolescents

Billerica Memorial High School

NARAVANE, ADITYA
Bottle Upcycler
North Attleboro High

NAZARIAN, ARIN

Drop the MYC: Synthetic Protein Design
for Abrogating MYC Signaling
Wellesley Sr High

NERELLA, VARUN

Tick-Tock, Let’s Reverse The Clock: A Systems Biology
Approach to Unravel Neurodegeneration and Aging
Acton-Boxborough Regional High

NETTO, RYAN
Affordable IA Two-Part Septic System
Dennis-Yarmouth Regional High

NEVES, GABRIEL
FeatherAlI 2.0
Foxborough Regional Charter School

NGUYEN, LEYNA
Self Healing Concrete Using Bacteria
Malden Catholic High School

NGUYEN, TIM

SplattingTAPIR: Utilizing TAPIR and 3D Gaussian
Splatting for Efficient Robust Reconstruction
Boston Latin

NIE, ERIC

Optimized Autonomous Caregiving Robot
with Facial and Speech Recognition
Phillips Academy

NOURI, LUKEMAN
Al-Based Fire Monitoring System
Pioneer Charter School of Science II (PCSS-II)

OHARA, HARUKI

Bio-physical Sensing of Feeding Pattern on Invertebrates
and Application for Smart Recreational Fishing
Acton-Boxborough Regional High

OHASHI, LEILA

Utilizing Infrared Spectroscopy to Identify the
Limits of Water-Fueled Space Travel

Boston Latin

OKOSHI-MICHEL, LUKE
Investigating the Impact of Oyster
Aquaculture on Water Quality
Falmouth Academy

OMERE, DIVINE
Can We Combat Drought with Fruit Peels?
O’Bryant School Math/Science

OMERE-OKUNDAYE, JACKLYN

Modeling Chemotherapy-Induced Stress: Investigating
the Role of Vitamin C in Alleviating Hydrogen Peroxide-
Induced Oxidative Stress on Yeast Cells

Foxborough Regional Charter School

PADAMATI, SIDDARTH

A Study of Natural Plastic Biodegradation by Polyphenol
Oxidation Using Galleria mellonella

Littleton High School

PAGLIA, AARON

What Happens To Your Teeth When
Drinking Different Beverages?
West Springfield High



PAL, ANUSHRI

Computationally Derived Average Sum of Binding
Affinities of Small Molecules Identifies A Potent
Inhibitor of SARS-CoV-2, MERS-CoV, and SARS Viral
Proteases Validated by in Vitro Assays
Acton-Boxborough Regional High

PALERMO, ANSLEY
Is There Plastic In Your Drinking Water?

Bishop Feehan High School

PALIT, JASMINE

SecondSaver: A Mobile App to Alert Drivers
and Prevent Car Crashes

Algonquin Regional High

PANALIGAN, MELISSA

Generational Effects of Human Stressors and
Pollutants on Wildlife Modelled by Drosophila
Melanogaster

Billerica Memorial High School

PANIGRAHI, LAGNAJEET

Improving Drug Discovery by Utilizing Machine
Learning Algorithms and Biological Activity Data of
Target Proteins

Shrewsbury Sr High

PANNU, ANGAD

Multi-Step Meta-Analysis of Multiple Human
Genome-Wide-Association-Studies to Uncover Highest
Risk SNPs Associated with Coronary Artery Disease,
Type II Diabetes, and Alzheimer’s Disease
Shrewsbury Sr High

PARADISE, LINDSEY

Designing and Testing a Gamified App to Increase the
Volume and Accuracy of Household Recycling
Massachusetts Academy of Math Science at WPI

PARK, JUNWON

Advancing Irrigation Systems: A Novel Self-Regulating
Sprinkler Responsive to Plant Signals

Williston Northampton School

PATEL, MARIYAM

Study Smarter not Harder: The Neuropsychology
Behind Studying Techniques in Correlation to
Academic Performance of Adolescents

Billerica Memorial High School

PATHAK, AROHAN

A Study of Natural Plastic Biodegradation by Polyphenol

Oxidation Using Galleria mellonella
Littleton High School

PATLOLLA, DIYA
The Effects of Nature on Stress
Winchester High School

PATNI, SHAURYA

Utilizing Methotrexate and Dimethyl fumarate

on the STING Pathway Modulation to alleviate
symptoms of Crohn’s disease

Massachusetts Academy of Math Science at WPI

PHAM, TRAM
How Does Microgravity Affect Seed Growth?
Joseph Case High

PHILLIPS, BENJAMIN
I See The Light
Pioneer Charter School of Science II (PCSS-II)

PISO, KALLIA
Fish+Food=Science of Aquaponics
Assabet Valley Vocational High School

PLETCHER, FINLEY
Littleton Water Quality Study
Littleton High School

PRIEFER, DAVID

First Animal Study On Novel Drug Candidates
Targeting Alzheimer’s

Hopkinton High

QU, XUEMEI
Heart to Heart: 3D Mitral Valve Repair Modeling
Malden Catholic High School

QUIN, CHRISTINA

Early Detection of Lung Cancer through miR-155 via
Surface Enhanced Raman Spectroscopy (SERS)
Lincoln-Sudbury Regional High

RAIKER, ALISHA

Alzheimer’s in C. Elegans; Finding Efficient Supplements

to Combat Symptoms of Alzheimer’s
Acton-Boxborough Regional High

RAMOS, NICHOLAS

Investigating the Effect of Varying Pigment to Binder
Ratios on Paint Performance

Barnstable High

RANGWALA, KAIZAR

Autonomous Algal Bloom Control via AI-Regulated
Photodynamic Therapy

Hopkinton High

REED, BRENDAN
Human Comprehension of 4 Dimensional Rotation
Lexington High

REINHART, CATHERINE
How Does Flour Effect Baking Cookies?
Hanover High

RIORDAN, CAITLIN

Improving Size Control Following Hydrothermal
Synthesis Preparation of Carbon Quantum Dots
Newton North High

RODRIGUES-CARBAJAL, AMIR

Using Lysins as an Addendum to Antibiotics for
Staphylococcus Epidermidis Biofilm Eradication
Via Targeting Biofilm Matrices

Boston Latin

ROHIL, AYANNA

Fight the Fibrosis: Investigating the role of a
Epigenetic Regulator Protein X in Human
Embryonic Kidney (HEK293) Cells in the
Development of Kidney Fibrosis
Acton-Boxborough Regional High

ROMANELLI, JUSTIN

Designing a Prototype of an After-market
Motorized Window Opener

Westfield High School

ROSENTHAL, ELLA
Biofuel Potential of Cape Cod Seaweeds
Falmouth High

ROYAL, CAMILLA

Natures Guide to Organ Preservation: How the
Study of Hibernating Animals Can Lead to New
Techniques of Organ Preservation

Foxborough Regional Charter School

ROYO, ABIGAIL

Bioflim Development on Bottle-Brush Electrodes for the
Enhanced Reduction of Atmospheric Carbon Dioxide
Malden Catholic High School

SALINAS, SOPHIA

Optimizing UV-C Photosynthesis: Accelerating Crop
Growth for Global Food Security

Malden Catholic High School

SAMANTA, ADRITA

Identifying Rapidly Evolving Genes in Coral Species
to Better Understand Coral Bleaching
Massachusetts Virtual Academy at

Greenfield Commonwealth Virtual School

SARAVANAN, AISHWARYALAKSHMI

Using Machine Learning to Develop a Novel
Method of Drug Discovery for Estrogen Receptor
Alpha Targeted Breast Cancer Treatment, Leading
to Potential Drug Alternatives

Sharon High

SARMAH, AGASTYA

Identification of Potential Biomarker and
Survival Analysis for Hepatocellular Carcinoma
Utilizing Bioinformatics Approach: An I
nvestigation Utilizing Cancer Datasets

Sharon High

SAROHA, ISHANA
Early Detection of Drug Toxicity
Shrewsbury Sr High

SCARINGELLA, TYLER

How Can the Number of Victims Who Experience a
Swatting Crime be Reduced through the Development
and Implementation of Artificial Intelligence?

St. Mark’s School

SCHNEIDER, IAN

Can the Bacteriophage Virus Successfully
Eliminate E. Coli Bacterial Cultures?
West Springfield High

SCIOLETTI, ISABELLA

Microplastics; A Threat Posed for Ocean Ecosystems
Demonstrated by Sea Anemones

St. John Paul II High School



SEGUIN, CLAIRE

Urbanizations Effect on Microplastics
in Massachusetts Beaches

Billerica Memorial High School

SETTY, SIYA

Machine Learning Classification Using Neural
Networks and Transfer Learning on CT Scans
of 4 Lung Cancer Subtypes

Lexington High

SHAFI, AYESHA
Extend The Language of Love
Mashpee High

SHAIKHI, ROUA
Acidity on Tooth Enamel Decay
Pioneer Charter School of Science II (PCSS-II)

SHARMA, OM
Can You Create Waves By Clapping?
Natick High

SHEA, RYAN
Affordable IA Two-Part Septic System
Dennis-Yarmouth Regional High

SHEEHAN, LIAM
How Does Temperature Affect Battery Life?
Bishop Feehan High School

SHEKHAR, RISHIT

First Animal Study On Novel Drug Candidates Targeting
Alzheimer’s

Hopkinton High

SHENOY, MIHIR
AI-Powered User Carbon Efficiency
Ambherst Regional High

SIMPKINS, ROBERT
Dusty Plasma
Falmouth High

SIMS, HAYIM

Nanoparticle Guided Synthesis of
Size-Tunable Photonic Crystals
Maimonides School

SINGH, CHARUVI

Determining the effects of TGF-31 on COL1A1
Expression in Hepatocellular Carcinoma
Massachusetts Academy of Math Science at WPI

SIVAKUMAR, KIRTHIVARSHA

Analyzing Kink Angle Property in Cosmic Strings
Using Computation Evaporation Simulations
Acton-Boxborough Regional High

SOLIS, ALEXIS

Correlations Between Chemical Composition of
Water and Soil with Biodiversity in Urban Bodies of
Freshwater

Pioneer Charter School of Science

SONG, CAROLINE

Field Deployable Real Time Natural Gas Leak
Detection

Boston Latin

SONG, JAEYI

Increased Precision in Stellar Parameters of
HD189733b and HD209458 Using TESS Light Curves
Cambridge Rindge and Latin

SOOREJ, SOORYA

Alzheimer’s in C. Elegans; Finding Efficient
Supplements to Combat Symptoms of Alzheimer’s
Acton-Boxborough Regional High

SRINIVASAN, NIYATHI

Machine Learning Classification Using Neural
Networks and Transfer Learning on CT Scans
of 4 Lung Cancer Subtypes

Lexington High

STEAD, ELLIOT

Developing an Environmental Sensor, Designing, and
Building a Sounding Rocket to Contain It

Martha’s Vineyard Regional High

STRIEK, DYLAN

A Novel Spectrophotometric Method of Non-Invasive
Blood Glucose Monitoring for Type II Diabetes Using
Correlated Electrolyte Concentrations

Hopkinton High

SU, LEYI

A Two-degree Freedom Servo Driven and Scoliosis
Angle Adaptive Rehabilitation Chair

Northfield Mount Hermon School

SUTTLES, CELIA

The Impact of Invasive Phragmites on Soil Carbon
Density, and Hydraulic Conductivity

Falmouth High

SWILLING, LILY

Space Food: Hydroponic System Adapted
for Growing Microgreens in Space
Winchester High School

SZENDA, LOGAN
Comparing Fire Extinguishing Solutions
Westfield High School

TANDON, NEAL

Examining the Effects of Synthesized Fertilizer
for Sustainable Hydroponics

Dover-Sherborn Regional High

TANG, ANDREA

An Innovative Assessment of the Transgenerational
Effects of Extreme Temperatures on Children’s Health
Newton South High

TAO, JESSICA

Data Driven Optimization of Pt-Based Ternary Alloy
Catalysts for Hydrogen Fuel Cells
Acton-Boxborough Regional High

TATHACHAR, AAKARSH
Filtering Methane from Septic Tanks
Acton-Boxborough Regional High

TAUSSKY, YANIV

Preventing Abortive Spinal Surgery using a Novel
Machine Learning Classification of Posterior
Thoracolumbar Instrumentation Systems
Wellesley Sr High

TAYLOR, ABBY
How Does Flour Effect Baking Cookies?
Hanover High

TEYMURAZYAN, ALEXANDER

The Effects of Storage Conditions on Conductivity
and Oxidation of Ti3C2Tx MXene films
Wachusett Regional High

TIERNEY, TEAGAN

Relation Between Nuclear Power Plants and
Childhood Cancer Deaths

Sturgis Charter Public School

TING, SEIJI

Examining the Effects of Synthesized Fertilizer
for Sustainable Hydroponics

Dover-Sherborn Regional High

TOONE, FINDLAY

Improving Size Control Following Hydrothermal
Synthesis Preparation of Carbon Quantum Dots
Newton North High

VALLECILLO, KAYLA

Minimizing Fuel-Oxidizer Mixture Inhomogeneities
in Rotating Detonation Engines

Massachusetts Academy of Math Science at WPI

VANTHON, THAVY
Eco-Friendly Paint
Lowell High

VENKATESAN, SRILAKSHMI

An Examination of the Neuromuscular Impact Induced
By Hypermagnesemia Hypercalcemia in Caenorhabditis
Elegan Mutants: A Translational Genomic Model for
Paralytic Drug Testing

Hopkinton High

WAINNER, BECKETT

Supporting Kidney Tubule Growth on
3D Printed Scaffolding

Minuteman Regional High

WALLACE, LILAH

The Impact of Environmental Factors on Happiness and
Stress Levels in Younger Versus Older Populations
Newton Country Day School

WANG, JAYSON

Selection of Green and Sustainable Bio-Based
Solvent by Artificial Intelligence for Pharmaceutical
Research and Process Development

Wellesley Sr High



WANG, JIACHI

Emissions-Aware Energy Storage Decision Based
on Deep Reinforcement Learning

Brooks School

WANG, MAXWELL

Virtual Screening as an Approach to Identify
Small-Molecule CD38 inhibitors as a Potential
Therapeutic for Alzheimer’s Disease

Deerfield Academy

WEI, LUCY

Advancing PTSD Research with Machine
Learning: Rapid Regression-Based Screening
of Novel Corticotropin-Releasing Hormone
Receptor 1 Antagonists

Lexington High

WEI, SHAWN

Animated Drawings Used for Emotion
Detection and Expression

Brooks School

WEN, HUIYI

Sustainable and Cost-Effective Cactus-Inspired
Fog Collecting Kirigami

Tabor Academy

WHITE, CASSANDRA

Knee Deep in Physics: What Angle of the Knee Puts
the Most Strain on the Patellar Tendon?

Bishop Feehan High School

WONG, KENNY

Insights Derived from Benchmarking Viral
Antibody-Antigen Structural Complexes Against
General Protein-Protein Interactions
Winchester High School

WU, ANDREW
Filtering Methane from Septic Tanks
Acton-Boxborough Regional High

wWu, JACOB

BiliSpectro: Building and Testing a Noninvasive
Optical Sensor to Detect Bilirubin Content in Blood
for Diagnosis and Monitoring of Jaundice
Hopkinton High

WU, KYLE

Modular OLED Infrared Digital Night Vision
Goggles for Critical Search and Detection in
Underdeveloped Countries

Weston High

WU, YUYAO
Bionic Insect Jumping Device
Thayer Academy

XIANG, STEVEN

Comparison of Pest Resistance in Crops
with Natural and Artificial Priming
Bancroft School

XIE, EVAN

Computational and AI-Assisted Design of Dual-Metal
Single-Atom Catalyst for Oxygen Reduction Reaction
Deerfield Academy

XUE, WEIAN

Concentration-Dependent Efficacy of the Traditional
Chinese Medicine Fructus Mume on the Inhibition

of Escherichia coli K12 Growth

Boston Latin

YADAV, PALAK

A Novel Deep Learning Pipeline to Noninvasively
Detect and Treat Gynecologic Diseases Using
MiRNA Expression and In Silico Modeling
Massachusetts Academy of Math Science at WPI

YAN, ETHAN

ALLocate: A Low-Cost Automatic Artificial
Intelligence System for the Real-Time Localization
and Classification of Acute Myeloid Leukemia in
Bone Marrow Smears

Groton School

YANG, KAIWEI

Comparison of Accuracy and Carbon
Emission of U-Net Variations Across
Various Optimizers and Loss Functions
Deerfield Academy

YANG, KATELYN

Ancestral Microbiota and Associated
Microbial Metabolites Effect on Gut Health
During Recovery of Anorexia Nervosa

St. Mark’s School

YAO, LILY
Flood Dataset Augmentation with DCGAN
Miss Hall’s School

YEMINI, FINN

Seagrass Wasting Disease’s Effect On Eelgrass
Under Environmental Stressors Such As Salinity
Center for Student Coastal Research

YOO, CHRISTOPHER

Machine Learning Approaches to Enhance
Inverse Kinematics in Robotics

Noble And Greenough School

ZAKI, BILAL

Assessing Student Proficiency with AI
and Evaluating AI Detectors

Al Noor Academy

ZHANG, LARRY

Analysis of Gene Expression in Cell Lines
with Altered VPS35 Gene Expression
Belmont High

ZHANG, MEGAN

Global Navigation Satellite Systems Observations
of the Ionosphere During Strong Thermal Emission
Velocity Enhancement

Andover High

ZHANG, MENGMENG
Phosphate-Caffeine Buffer (PBS) Inhibits
Exocytosis and Increases the Yield of Fungal
1,3-B-d-Glucan (BDG) Biomarker Detection
Reagent, Limulus Amebocyte Lysate (LAL)
Westford Academy

ZHANG, SOPHIA

Phosphate-Caffeine Buffer (PBS) Inhibits
Exocytosis and Increases the Yield of Fungal
1,3-B-d-Glucan (BDG) Biomarker Detection
Reagent, Limulus Amebocyte Lysate (LAL)
Westford Academy

ZHANG, YUXUAN

Heavy Metal Analysis of Lichen Samples

at Lower Neponset River Reveals Previously
Overlooked Contamination

Boston Latin

ZHAO, QINGHE

The Effect of Fire on the Amount of
Chlorophyll in Pine Tree Needles
Boston Latin

ZHENG, YULIN

Modulation of Cellular Senescence
by Short-Chain Fatty Acids
Cushing Academy

ZHONG, ZHIYANG

Predictions of Massachusetts Coastal Vertebrate
Biodiversity under Global Warming and Ocean
Acidification Based on CMIP5 Models

Tabor Academy

ZHOU, LIXIAN

A Launchable Aerial and Underwater
Rotorcraft Robot

Northfield Mount Hermon School

ZHOU, XINYUAN (YOLANDA)

Using Inverted Airfoils to Reduce Conical
Vortex-Induced Uplift on Residential Buildings
St. Mark’s School

ZHU, RUICHEN
Secure Code Generation with Large Language Models
Berkshire School

ZHU, SHUTING

Gravitropism in Microgravity: Simulating the
Effects of Constant Rotation on Plant Germination
using Arduino Clinostat

O’Bryant School Math/Science

ZHU, YUJIANG

Using an AI Equipped Drone for Early
Detection of Fires

Westborough High

ZINK, JAKE
Artificial Endocrine System
Lowell High






