UNIVERSITY OF CALIFORNIA, RIVERSIDE

UNDERGRADUATE
RESEARCH JOURNAL

TABLE OF CONTENTS

Validation of a Virtual Reality Flanker Task
Radhika Amin ... oo 11

Food Justice is Health Justice: Benefits and Barriers to Connecting
Student-Run Free Clinics with Student-Run Organic Gardens
Hana Baig and Arushee Sangan....... ... .. 20

Identification of Alternatively Spliced Genes in Metabolic Disease Pathways
Shraddha BOnSIe .. ......oit 35

The Mahsa Amini Revolution
Brian HOTnOr . oot e e e e e e e e e e e 47

Less is Less: Fast Ad Delivery Undermines Impact
Helen HUANG . ..ottt e e e 57

Behavioral Effects of Administering CTEP Treatment in a Mouse Model of
Fragile X Syndrome
Diane Lo, .o 67

Patriot Pirates? A Reassessment of American Privateers in the Revolutionary War
JOAQUIN LLOPEZ . .+ v ettt e 75

Does Children’s Negative Emotion Differentiation Relate to Emotion Regulation
and Psychopathology?
Gerardo MIChel. . ... oo 85

2 | UNIVERSITY OF RIVERSIDE, CALIFORNIA




TABLE OF CONTENTS (CONT'D)

Change in protease gene expression in an insect pest to plants in the
potato/tomato family (Solanaceae)
Dana Morshed. .. ... 97

Effects of Acute Stress on Parental Behavior in Reproductively Naive Male
California Mice
Nabeel Shaikh and Parihan Asif. ... ... 105

Childhood Emotional Abuse, Caregiver Attachments, & Self-Worth:
Mechanisms in the Cycle of Violence
Taana WLLLS . . .o e 115

Dressing Up the Revolution: The American Revolution in French Style, 1776-1789
Chelsea YOUNGIOVE. . ...ttt 127

Three Classical Theorems on Interchanging Limits with Integrals in Calculus
SUARIE MUITRY © ¢ .ottt e 137

UNDERGRADUATE RESEARCH JOURNAL | 3




FROM THE
CHANCELLOR

As a research university, one of UC Riverside’s most
important duties is the creation of knowledge.
Undergraduate research is a hallmark of UCR’s
scholarly and educational missions and a factor in our
university’s impressive trajectory.

With faculty-mentored research projects across

a breadth of disciplines, UCR provides a wealth of
opportunities for students to investigate complex
questions and discover the joys of scholarly research.

As you will see in this 17 volume of the UC Riverside
Undergraduate Research Journal, our students

are making the most of these opportunities and
accomplishing truly inspiring work. The scholarship
that appears each year in this publication represents
research excellence and creative endeavors of the
highest order. UCR is at the forefront of discovery,
with a world-class faculty, including two Nobel
laureates, and state-of-the-art instructional and
testing laboratories. UCR is creating a home for
students, faculty, and community members to
collaborate, test, and learn.

At UCR we are stewards of transformation; it is in our DNA to ensure that we create an environment and
structure that fosters innovation to solve our community and world’s greatest challenges. | am impressed by
the dedication and innovation displayed by the students and their mentors in pushing forward in research

despite the challenges faced by the pandemic.

| congratulate all the students who contributed to this edition of the Journal, and | express my sincere
gratitude to the faculty mentors and staff members that supported these students in their scholarly

endeavors.

Sincerely,

7g

Kim A. Wilcox
Chancellor
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FROM THE
VICE PROVOST AND DEAN,
UNDERGRADUATE EDUCATION

Engaging with research is about discovery in two important ways. First, in the university context, students
are often encouraged to engage with research as they explore and discover their specific areas of scholarly
interest. A student’s area of research interest may be sparked within the context of a class, learning about a
professor’s research area through a lecture or during office hours, or by exploring the published literature on
a topic. For others, discovery and engagement with research might be inspired by an issue, topic, or problem
they would like to solve in the world or a community they care about and wish to serve.

Secondly, the theme of discovery through research is also about the researcher—engaging in inquiry,
question-asking, data-generation, and thinking about ways the work might impact the audience or topic
being explored. This was certainly the case for me. | was introduced to research about halfway through my
undergraduate student experience. As a first-generation college student this was perhaps one of the most
formative experiences of my college career. | explored the factors that contributed to high school student
success, and this experience helped me discover my identity as an emerging researcher. Equally important
to my identity as a researcher was my involvement in the honors program, my summer conducting research
with a professor at another university, and my experiences as a McNair Scholar. | saw first-hand how
engaging with research helps facilitate discovery in so many important ways.

To a large degree, this volume of published work in the UCR Undergraduate Research Journal reflects
discovery by our students who have demonstrated a commitment to inquisitiveness, knowledge creation,
and now, knowledge dissemination. The student-authors

in this volume serve as a reminder that engaging with
research is both an individual commitment to a goal but also
an endeavor that is likely supported by a faculty mentor,

a community, and a community of researchers that helps
facilitate a student’s success. Finally, this volume serves as
an inspiration to researchers everywhere, some of whom
may have inspired the work represented in this volume,

and those future student-researchers who may be at the
beginning stages of their own research journeys.

Congratulations to all of the contributors in this important
volume!

Louie F. Rodriguez
Vice Provost and Dean, Division of Undergraduate Education
Professor of Education
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UNDERGRADUATE RESEARCH JOURNAL
EDITORIAL BOARD

Mahnur Bharucha
Editor-in-Chief
Biological Sciences

Alexandra Samawi
Associate Editor
Neuroscience

It is with great pleasure that we present UC Riverside’s 17th
edition of the Undergraduate Research Journal. We have had
the honor of collaborating with emerging minds across campus
in developing this publication. It is the collective efforts of
everyone involved and the time they provide that ensures the
continuation of this journal with standards that reflect the
excellence that UCR represents. Congratulations to the authors
for your commitment—your courage to put your ideas out for
criticism and refinement in an environment unfamiliar to many
of us. Doing so is commendable and serves as a testament to the
community of scholars you have worked with. Your achievements,
found in this 17th edition, will forever be a part of the Journal’s
legacy. Congratulations are also due to the Student Editorial
Board and Faculty Advisory Board—your diligence and dedication
to the publication process have ensured the quality and success
of the Journal. We are remarkably grateful to have been part
of the outstanding team that made this edition possible.

Sincerely, Mahnur Bharucha and Andrew Martin, Co-EIC's

Nadia Farooq Ronit Krovidi
Copy Editor Copy Editor
Neuroscience Cell, Molecular, and Developmental
Biology
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Justin Burzachiello
Physics

Sofia Gandarilla Vanessa Hua
Bioengineering Environmental Science

Andrew Martin
Editor-in-Chief
Philosophy & Education

Purnima Qamar
Copy Editor
Psychology

Stephanie Martinez-Beltran
Microbiology

Ruth Meletz
Environmental Science

Morgan Elisabeth Nator Allison Wang
Mathematics Political Science
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FROM THE

FACULTY ADVISOR BOARD

Since UCR's Undergraduate
Research Journal started 17
years ago, it has published
over 165 scholarly articles
across many fields.
These papers represent
the commitment of our
undergraduate students to
performing  independent
research as part of their
undergraduate experience.
Because undergraduate
research can often form
part of a larger work
with  many contributors,
the importance of the
student's contribution can
sometimes be lost. With
the Undergraduate Research Journal, students can publish their
work as first authors before the end of the academic year through
a peer-review publication process. The paper becomes a part of

EXECUTIVE COMMITTEE FOR
UNDERGRADUATE RESEARCH

Dr. Richard Cardullo Associate Dean,

Undergraduate Education

Dr. Huinan Hannah Liu  Associate Dean for Student Academic
Affairs, Marlan and Rosemary Bourns
College of Engineering

Dr.Thomas Kramer Associate Dean of the Undergraduate

Program, School of Business

Dr. Mark Long Dean, School of Public Policy

Dr. Connie Nugent Divisional Dean for Student Acaderic
Affairs, College of Natural and Agricul-

tural Services

Dr. Covadonga "Cova"
Lamar Prieto

Associate Dean for Student Academic
Affairs, College of Humanities, Arts, and
Social Sciences

Dr. Robert Ream Associate Dean of Student Success,

Undergraduate Education

Dr. Louie Rodriguez Vice Provost and Dean, Undergraduate

Education, Committee Chair

Dr. Joi Spencer Interim Associate Dean for Undergradu-

ate Education, School of Education

students’ professional experience, contributing to their record
of scholarly achievement. The Journal's submission and review
process is run by undergraduates who form the Student Editorial
Board, working with members of the Faculty Advisory Board. We
owe a debt of gratitude to these students for their professionalism
and dedication to the review and preparation of the articles in this
issue. We are also grateful for the participation of the members
of the Faculty Advisory Board in guiding the reviewers. | would
like to thank Gladis Herrera-Berkowitz for her work in supporting
and guiding the process every year, Lisa Des Jardins for providing
Graphic Design assistance, Jennifer Kavetsky for her support of
our authors, as well as Undergraduate Education for their funding
support. If you are interested in publishing your undergraduate
research at UCR, consider submitting to our next issue!

Prof. Morris F. Maduro
Chair of the Undergraduate Research Journal

Faculty Advisory Board
Professor of Biology

FACULTY ADVISORY BOARD

Andrea Denny-Brown English

Elizabeth Davis Psychology

William Grover Bioengineering

Erica Heinrich Biomedical Sciences

Joshua Morgan Bioengineering

Leonard Mueller Chemistry

Morris Maduro Molecular, Cell, and Systems Biology

RuoxueYan Chemical & Environmental Engineering

Wendy Saltzman Evolution, Ecology, and Organismal

Biology
EDITORIALTEAM

Mahnur Bharucha Co-Editor-in-Chief

Andrew Martin Co-Editor-in-Chief

Gladis Herrera-Berkowitz =~ Director;, Student Engagement

Jennifer Kavetsky Writing Support Specialist,

Student Engagement Coordinator

Lisa Des Jardins Assistant Director, Student Engagement
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ABOUT THE
COVER

VictoriaVan
Hulle

Victoria Van Hulle is
majoring in Neuroscience
and will be a Junior in

Fall 2023. She graduated
from Riverside STEM
Academy High Schoolin
2021. In her junior year,
she plans to get involved
in the incredible research
opportunities that UCR
has to offer. Her love for
photography started at a
very young age and has
blossomed over time.
She enjoys taking photos
at the UCR Botanical
Gardens in her free time.

Hummingbirds are tiny magnificent flying birds symbolizing joy, beauty, spirits, and angels. They are an inspiring sign of hope

and good luck. I had the opportunity one Spring day at the University of California, Riverside Botanical Gardens to capture a
hummingbird in flight. This beautiful hummingbird had a green and blue jewel-like body along with iridescent wings and was
delightful to watch. I took many pictures of the hummingbird | named Annie hovering over a red flower from the Chuparosa plant.
I got a beautiful view of Annies' iridescent pearl-like wings as the sun reflected through them.
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