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Personal Statement

I am keen to understand the neural computations underlying intelligent behaviors including flexible problem solving, abstraction, and
working memory. I am further interested in studying the variability of those computations between and within individuals. My
experiences studying neuroscience have ingrained in me a strong desire to understand these computations through interdisciplinary
research; the opportunity to study neuroscience experimentally, theoretically, and philosophically brings me unparalleled exhilaration.
As a sophomore at Brandeis University, I joined the laboratory of Dr. Stephen Van Hooser to study the processing of speed and
direction in early visual cortex of ferrets. In recognition of my work, I was awarded my bachelor's degree in neuroscience with high
honors and am involved in a publication effort for this project (Casanova et al., 2025). At the conclusion of my undergraduate degree,
I moved to the National Eye Institute to conduct full-time research in the laboratory of Dr. Bevil Conway. During my time in his
group, I studied the brain areas underlying the association between color and shape and the functional properties of human visual
cortex. These projects resulted in a poster and seminar presentation to the greater National Institutes of Health community. For my
graduate studies at the University of Pittsburgh, I shifted from vision and visual cognition to studying problem solving using brain-
wide electrophysiology (Trautmann et al., 2025) in the laboratory of Dr. Saurabh Vyas and a specific form of cognitive control (Ding
et al., 2026) behaviorally in the group of Dr. Jonathan Tsay at Carnegie Mellon University. I am currently involved in the construction
and maintenance of an experimental apparatus and the development of software and hardware to study cognitive variability and
control across humans and non-human primates. I am extremely fortunate to have the opportunity to experience the process of
building the infrastructure for my group and am excited to continue my work in elucidating the computations underlying
generalization and problem solving.
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2024 National Eye Institute Director's Award, National Eye Institute
2023 High Honors in Neuroscience, Brandeis University
2023 Summa Cum Laude, Brandeis University
2023 - 2025 Intramural Research Training Award, National Eye Institute
2022 - 2023 Laura B. Fixman '82 Scholarship, Brandeis University
2019 - 2023 Dean's List, Brandeis University

Contributions to Science

1. Undergraduate Research

As an undergraduate, I was involved in a project studying the processing of speed and direction in early visual cortex of ferrets
in the laboratory of Dr. Stephen Van Hooser. The focus in the group is on the development of the mammalian visual cortex. In
particular, the group studies the development of neurons in the primary visual cortex with a focus on tuning properties using
optical and optogenetic techniques. I developed a mathematical algorithm for fitting a model to the firing rates of neurons
recorded at various depths in primary visual cortex. I found that approximately one-quarter of ferret primary visual cortex
neurons were tuned for speed, one-quarter exhibited no tuning for speed, and one-half possessed tuning properties somewhere
in between. I am currently involved in a publication effort for this project (Casanova et al., 2025).

2. Postbaccalaureate Research
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Following the completion of my undergraduate degree, I received a postbaccalaureate research fellowship to conduct full-time
research as part of the National Eye Institute. I joined the laboratory of Dr. Bevil Conway who studies the neural pathways and
computations involved in the transformation of visual input into behavior with a focus on the role of color. During my time in
the group, I was primarily involved in two projects. The first project focused on understanding the brain areas underlying the
association between color and shape, an association that provides the backbone for visual concepts. Working alongside other
members of the group, I ran experiments with rhesus monkeys trained to recognize objects with distinct color and shape using
functional magnetic resonance imaging and employed computational methods for neural decoding. The second project sought
to elucidate the functional properties of human visual cortex with functional magnetic resonance imaging. I utilized population
receptive field mapping, drifting gratings varying in color, contrast, and spatial frequency, and a hypothesis-free feature
extraction algorithm. This project is currently ongoing.

3. Graduate Research

My first-year graduate studies at the University of Pittsburgh comprised of rotations in the groups of Drs. Diego Mendoza-
Halliday and Saurabh Vyas. In my rotation with Dr. Diego Mendoza-Halliday, I trained a rhesus monkey on a visual rotation
working memory task, found preliminary results showing a distinct layer-specific oscillatory motif in monkey superior
colliculus, and secured electrophysiology recordings in the monkey hippocampus from a group at Vanderbilt University.
During my rotation with Dr. Saurabh Vyas, I helped in the ongoing construction of an experimental apparatus suitable for the
collection of electrophysiological recordings from rhesus monkeys and trained two monkeys to execute simple commands in
preparation for their eventual training in the experimental apparatus. I am currently involved in developing software and
hardware to study the variability in neural computations underlying intelligent behaviors between and within individuals and
across species alongside Drs. Saurabh Vyas and Jonathan Tsay. The findings from this research could assist in developing
individual-based strategies for the treatment of neurological disorders impacting cognitive abilities.
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       **Undergraduate Research**

As an undergraduate, I was involved in a project studying the processing of speed and direction in early visual cortex of ferrets in the laboratory of Dr. Stephen Van Hooser. The focus in the group is on the development of the mammalian visual cortex. In particular, the group studies the development of neurons in the primary visual cortex with a focus on tuning properties using optical and optogenetic techniques. I developed a mathematical algorithm for fitting a model to the firing rates of neurons recorded at various depths in primary visual cortex. I found that approximately one-quarter of ferret primary visual cortex neurons were tuned for speed, one-quarter exhibited no tuning for speed, and one-half possessed tuning properties somewhere in between. I am currently involved in a publication effort for this project (Casanova et al., 2025).
    
     
       **Postbaccalaureate Research**

Following the completion of my undergraduate degree, I received a postbaccalaureate research fellowship to conduct full-time research as part of the National Eye Institute. I joined the laboratory of Dr. Bevil Conway who studies the neural pathways and computations involved in the transformation of visual input into behavior with a focus on the role of color. During my time in the group, I was primarily involved in two projects. The first project focused on understanding the brain areas underlying the association between color and shape, an association that provides the backbone for visual concepts. Working alongside other members of the group, I ran experiments with rhesus monkeys trained to recognize objects with distinct color and shape using functional magnetic resonance imaging and employed computational methods for neural decoding. The second project sought to elucidate the functional properties of human visual cortex with functional magnetic resonance imaging. I utilized population receptive field mapping, drifting gratings varying in color, contrast, and spatial frequency, and a hypothesis-free feature extraction algorithm. This project is currently ongoing.
    
     
       **Graduate Research**

My first-year graduate studies at the University of Pittsburgh comprised of rotations in the groups of Drs. Diego Mendoza-Halliday and Saurabh Vyas. In my rotation with Dr. Diego Mendoza-Halliday, I trained a rhesus monkey on a visual rotation working memory task, found preliminary results showing a distinct layer-specific oscillatory motif in monkey superior colliculus, and secured electrophysiology recordings in the monkey hippocampus from a group at Vanderbilt University. During my rotation with Dr. Saurabh Vyas, I helped in the ongoing construction of an experimental apparatus suitable for the collection of electrophysiological recordings from rhesus monkeys and trained two monkeys to execute simple commands in preparation for their eventual training in the experimental apparatus. I am currently involved in developing software and hardware to study the variability in neural computations underlying intelligent behaviors between and within individuals and across species alongside Drs. Saurabh Vyas and Jonathan Tsay. The findings from this research could assist in developing individual-based strategies for the treatment of neurological disorders impacting cognitive abilities.
    
     
  
   
     
       I am keen to understand the neural computations underlying intelligent behaviors including flexible problem solving, abstraction, and working memory. I am further interested in studying the variability of those computations between and within individuals. My experiences studying neuroscience have ingrained in me a strong desire to understand these computations through interdisciplinary research; the opportunity to study neuroscience experimentally, theoretically, and philosophically brings me unparalleled exhilaration. As a sophomore at Brandeis University, I joined the laboratory of Dr. Stephen Van Hooser to study the processing of speed and direction in early visual cortex of ferrets. In recognition of my work, I was awarded my bachelor's degree in neuroscience with high honors and am involved in a publication effort for this project (Casanova et al., 2025). At the conclusion of my undergraduate degree, I moved to the National Eye Institute to conduct full-time research in the laboratory of Dr. Bevil Conway. During my time in his group, I studied the brain areas underlying the association between color and shape and the functional properties of human visual cortex. These projects resulted in a poster and seminar presentation to the greater National Institutes of Health community. For my graduate studies at the University of Pittsburgh, I shifted from vision and visual cognition to studying problem solving using brain-wide electrophysiology (Trautmann et al., 2025) in the laboratory of Dr. Saurabh Vyas and a specific form of cognitive control (Ding et al., 2026) behaviorally in the group of Dr. Jonathan Tsay at Carnegie Mellon University. I am currently involved in the construction and maintenance of an experimental apparatus and the development of software and hardware to study cognitive variability and control across humans and non-human primates. I am extremely fortunate to have the opportunity to experience the process of building the infrastructure for my group and am excited to continue my work in elucidating the computations underlying generalization and problem solving.
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