
FYRE PROGRAM Spring 2023: Faculty Research Projects 
Read through this list of faculty-led research projects and identify up to three projects you are interested in joining. Note 
the identification number of the projects you will select.  

 

FYRE-01 Meet Me at the Intersection: Shared-Use Trails, Public Dialogue, and Community 
Sustainability 

Political Science 

Description: This project examines how multi-stakeholder groups in Virginia collaborate to shift towards sustainable 
transportation infrastructure, particularly in the conversion of streets and railroad lines to shared-use biking and walking 
pathways. The data for this project is both qualitative and quantitative. 

Preferred skills: Ability to be organized with computer files; ability to read English language documents fairly quickly. 

FYRE-02 GIS interpolation techniques to predict spatial variability of soil organic matter (SOM) 
along a gentle slope 

Geology & 
Environmental Science 

Description: Soil organic matter (SOM) plays a major role in ecosystem sustainability. The quantification of SOM is challenging 
since the existence of high spatial variability especially at the small-scale level. For instance, SOM content can be varied drastically 
depending upon the landscape position. In this proposed project we will examine the variability of the SOM contents along a 
gentle slope. The project will be carried out at the JMU student farm. Surface soil samples will be collected randomly (total of 60 
samples) along the slope gradient using the soil cores (7.6 x 7.6 cm). The soil samples will be analyzed for SOM using the loss on 
ignition method. Then deterministic (e.g., inverse distance weighted method) and geostatistical interpolation methods (e.g., 
ordinary kriging) will be used to generate the spatial distribution of SOM for the study location. Finally, cross validation 
techniques (e.g., root mean square error) will be used to compare and evaluate the efficacy of different interpolation techniques.  

Preferred skills: The student will be expected to have some basic knowledge in GIS applications and statistics. Moreover, the 
student is expected to be engaging, willing to learn, proactive communication, and enthusiastic about the research project.   

FYRE-03 Reconceptualization of Family Engagement: Building Equitable Relationships with 
Multilingual Families 

Educational Foundations 
& Exceptionalities 

Description: In this qualitative case study, my colleague and I explore experiences of our graduate students in tutoring 
multilingual students in an after-school program that is designed to support migrant education students academically, socially, 
and linguistically. This tutoring took place in multilingual students’ homes during one semester. Our research was grounded in 
culturally responsive pedagogy (Gay, 2010), culturally sustaining practices (Paris & Alim, 2017), and self-reflection processes 
(Daniel, 2016). For the FYRE project, I would like to mentor an undergraduate student who would support my needs in reviewing 
literature review for this project. 

Preferred skills: I don’t anticipate any research skills from them at this point because they are first year students. However, I 
would anticipate that they are curious and ambitious to be part of this mentorship process.  

FYRE-04 Modern Vigilantes Justice Studies 

Description: The totality of this project is a book manuscript, but we are publishing data as we collect it during the process. We 
are collecting both quantitative and qualitative data on vigilantes and portrayals of vigilantes in media. 

Preferred skills: Since experience will likely be limited, I only request that they have a desire to learn the method and an interest 
in the subject of vigilantes.  

FYRE-05 How Many Eco-Friendly Yards Are There in Harrisonburg? -- An Estimate by Capture-
Recapture Method 

Mathematics & Statistics 

Description: We are interested in estimating the number of eco-friendly yards in Harrisonburg. In recent years, lawn norms have 
been shifting to ecological priorities such as pollinator habitats and storm water quality. We call yards that reflect these norms 
eco-friendly. They are likely to appear on the iNaturalist, tall grass/weed code enforcement or storm water utility credit list. Based 
on their appearance pattern on these lists, we will use GIS and capture-recapture methods to estimate the number of eco-friendly 
yards that are missing from the three lists and hence the total number of eco-friendly yards in Harrisonburg.   

Preferred skills: The student is excited to do research and interested in the dissemination of the results (such as giving a 
conference presentation). The student has taken or is taking one of these statistics courses with good performance: MATH 220, 
229, 318, 321, 322, 327 or 329.   

 



FYRE-06 Building and Testing a 3D Printable Weather Station Integrated Science & 
Technology 

Description: Access to reliable and accurate weather data can reduce risk from weather event such as hail, wind, or flooding. It 
can also help farmers reduce crop-loss. Novel technologies such as 3D printing, low-cost sensors and computers, like the 
Raspberry Pi (https://www.raspberrypi.com), as well as wireless communication can now be combined to build weather stations 
that are much cheaper than commercial alternatives. They can also be maintained by their owners and don’t require expensive 
tech-support. In this project we will construct a reliable, low-cost, 3D-printable weather station 
(https://www.comet.ucar.edu/node/543). We will measure weather data (temperature, wind, rain, sunlight) and compare our 
station to a commercial weather station to see how accurate the data is. We will also investigate the reliability of the weather 
station. It is the final goal of this research to have a weather station setup that collects and processes weather data, and that the 
data is available to the public. Low-cost and 3D-printable weather stations were originally developed to increase access to 
weather data in economically poorer countries. At JMU they might be used for citizen science, community outreach, and 
classroom projects. I am looking forward to jointly developing creating applications.   

Preferred skills: I would expect the student to be curious of new things and generally interested in weather/ climate. It would also 
be great if the student were open to 'tinkering' in the sense that the project involves 3D printing and assembly of a weather 
station. There are no special skills required, but they should be open to doing hands-on work. 

FYRE-07 Lived Experiences of College Students with Disabilities Educational Foundations 
& Exceptionalities 

Description: There is a limited amount of research regarding college students with disabilities, particularly in the context of a 
rapidly increasing number of students who have been deemed eligible in recent years, compounded by the Pandemic. Moreover, 
the current research overlooks the voice of the student and their personal and lived experiences. This research project will 
explore the perspectives and experiences of currently enrolled college students with high incidence disabilities such as learning 
disabilities (LD), attention deficit and hyperactivity disorder (AD/HD) relative to their understanding of important skills such as 
time management, help seeking behaviors, organization, sense of belong, and other non-cognitive domains. A phenomenological 
research framework, combined with a qualitative approach, will be deployed to analyze semi-structured interviews and artifacts. 
The triangulation of the data will help identify themes across the datasets. Interviews will be recorded, transcribed, and 
thematically analyzed. This project will provide opportunities for future research related to the topic and contribute to a better, 
more in-depth, understanding of the subject. The findings from this study may also be used to provide insight and improvements 
for postsecondary institutions to better understand how to best support students with disabilities. 

Preferred skills: No prior research experience or skills is necessary for my project. All I ask is that they are interested in learning 
about the research process and they have an interest in learning more about what it means to be a researcher/scholar in higher 
education. 

FYRE-08 Congress & Its Experts Political Science 

Description: The Congress & Its Experts data set project is the largest, most comprehensive, database of politically appointed 
staffers in US House and Senate member, committee, and party leadership offices ever compiled. The research coming out of this 
project has already been published in a book, several articles, and a Washington-based think tank “white paper.” The results have 
been used by Congress itself to justify salary increases for staff, as well as to make hundreds of recommendations to make 
Congress function better on behalf of the American people. Your work here can make a real difference in how American politics 
works! For more than 120,000 staffers (and growing), Congress & Its Experts identifies partisan and nonpartisan staff via publicly 
available payroll reports, and combines their job, job title, salary, and related employment information with additional 
information in printed Congressional Yellow Book directories. To date the database currently covers 1993-2015 for selected 
offices in the US House only; this ongoing Congress & Its Experts 2.0 project is extending coverage to all House, Senate, and inter-
chamber offices between 1976 through today. Additionally, we are recording staffers’ policy portfolios to measure their 
specialization and expertise. The expanded data set will be a valuable public good resource for members and staff in Congress, 
scholars, advocates, journalists, and the public at large, especially when combined with existing data sources on Congress like roll 
call votes and related ideology estimates, congressional hearings, campaign finance and lobbying data, and district characteristics 
and election results.  

Preferred skills: There are no special technical skills or knowledge about politics and government expected for first year students. 
Any working knowledge of computers will suffice. The only expectation is an enthusiastic attitude toward learning new tasks and 
a willingness to work collaboratively so others may complete their own responsibilities.  

 
 
 



FYRE-09 Bridging Wicked Divides: How Can Students Develop Civic Muscles by Deliberating Across 
Polarizing Divides  

Communication Studies 

Description: College campuses are fertile ground to cultivate democratic and deliberative skills in students, challenging them to 
see beyond dysfunctional polarization and culture wars. Unfortunately, students have extremely limited opportunities for 
learning how to engage in dialogue across genuine divides. Students need sustained and meaningful interactions between people 
from different backgrounds, with different scars, and different ways of looking at the world that they cannot get in classrooms or 
in traditional online political discussion spaces.  The “Bridging Wicked Divides” project involves examining the longest running and 
only open-invitation, nation-wide online deliberative forums for college students geared toward bridging ideological, geographic, 
and cultural divides - the National Week of Deliberation (NWOD). By conducting survey research and qualitative examination of 
discussion transcripts, this project answers how and with what effect students can strengthen their civic muscles to withstand 
polarizing, hostile and uncivil political debates while also propelling them to utilize democracy’s core values of engagement, 
consensus, and compromise when talking with people who have different perspectives.  Students on this project will work with 
the Madison Center for Civic Engagement on research involving the National Week of Deliberation – a full week of online and in 
person small group deliberative discussions on free speech, inequality and opportunity, policing, and climate change for JMU 
students and students across 25-30 other college campuses. Specifically, the research involves a pre- and post-survey of attitudes 
and opinions on issues to measure whether and how opinion and behavior change happens in civically engaged spaces and 
examination of discussion transcripts to see what kinds of arguments, conversational moments, and examples or stories helped 
move students toward common ground and away from deep partisanship.  

Preferred skills: This project is for anyone interested in civic and political engagement, from any major or program. Interest in civic 
and political engagement. Interest in learning ways to help people talk across polarization and to engage in civil discussion. 
Willingness to learn how to facilitate a deliberative dialogue. Must be able to work collaboratively and under time constraints.  
Must be able to pay attention to detail.  Must be available in the evenings of April 17-23, 2023.  While students do not need to 
have a strong interest or ability in math or statistics, students who are curious about developing research designs or qualitatively 
examining text will gain much from participating in this project.  

FYRE-10 Supporting adolescents (children grades 3-12) in understanding challenging texts across 
disciplines (science, social studies, and English) 

Middle, Secondary, & 
Mathematics Education 

Description: I am writing a book (Guilford, under contract) about adolescent literacy intervention that summarizes some of my 
and others research on adolescent literacy supports. This book will serve as a guidebook for teachers on how to scaffold (or 
support) students in reading challenging texts across disciplines. Many middle and high school teachers (including/especially 
science and social studies teachers) struggle with this as their texts are hard and students can't easily read them. The book will 
provide relevant research (both mine and others) as well as specific examples to help teachers understand how to do this. 

Preferred skills: It would be helpful to have a student who has a strong attention to detail, can notice things in the data or 
examples that might otherwise be missed, and can take initiative. Students with either a social studies or science background, or 
even an English background, would be helpful although this is not necessary. Someone who loves to write or wants to be a writer 
would be equally great! 

FYRE-11 The impact of linker length on supramolecular boronic acids gels for targeted drug 
delivery  

Chemistry & 
Biochemistry 

Description: This project involves the study of peptides of varying lengths with a boronic acid handles. Peptides are known to 
form hydrogels, materials that act like solids despite being predominately water. The introduction of a boronic acid allows for 
recognition of drugs, such as L-DOPA. L-DOPA is a Parkinson’s drug that dramatically improves patients’ motor deficits. Despite its 
benefits, patients taking L-DOPA experience adverse gastrointestinal side effects, which primarily arise from drug breakdown. 
Transdermal L-DOPA administration with our hydrogel will minimize these side effects and improve drug efficacy. In this project, 
we will synthesize a library of boronic acid-peptides with differing chain lengths, use these molecules to form gels, and investigate 
and optimize their properties for L-DOPA delivery. 

Preferred skills: This project requires no prior experience. The student working on this project should have an interest in organic 
chemistry and material science. They should be excited about working in a research lab, motivated to make progress on the 
project, and have a positive and supportive attitude. Over time, I expect the student to take ownership of their research project 
and gain independence as a researcher. Thus, the student should be open to feedback and to developing as a leader and a 
scientist.    

FYRE-12 Histories of Latinas in Politics History 

Description: My project examines how Latinas shaped the two party system in American history from the late 20th century. 

Preferred skills: Students must be organized, keep appointments, be able to communicate professionally and be willing to learn. 
 



FYRE-13 Bringing Biodiversity to the American Schoolyard: A Design/Build Installation Industrial Design 

Description: This project explores the development of a pop-up ecological architectural system for public schoolyards. Public 
schoolyards in the US, including those in Harrisonburg, are often monocultures of turf grass. A growing body of research shows 
that more biodiverse schoolyards are better for student learning, development, and well-being on many fronts. This project 
investigates the creation of a pop-up system—modular planters and green walls—to temporarily change the nature of 
schoolyards. The project is part of an on-going applied research partnership with Keister Elementary School in Harrisonburg and 
the University of Virginia to study the effects of biodiversity on student outcomes. It will feature vegetable and flower gardens 
which have been shown to support student learning and health. The system is intended to be temporary, configurable, and able 
to be deployed at a variety of schools. This project entails designing, prototyping, and constructing full-scale models for user 
testing. Additional funding to continue student work on this beyond the spring FYRE semester is actively being pursued. 

Preferred skills: The ideal student will have some basic drawing, prototyping, and woodworking skills. They will likely be majoring 
in Industrial Design, Architectural Design, ISAT or Engineering, though it would be open to anyone. 

FYRE-14 Assessment of air quality/road dust in rural Appalachia: pilot project Health Sciences 

Description: Air quality and road dust is an important environmental health concern. In a rural Appalachian population in West 
Virginia, community members have reported having road dust issues. This pilot project will investigate those issues by 
interviewing the community members through phone/virtual interviews and focus group sessions. Later, in the second phase of 
the study, air quality and dust analysis will be performed. 

Preferred skills: 1. Interest in learning basics of research; 2. Ability to perform PI's instructions; 3. Patience, modesty, honesty, and 
dedication to research; 4. Must be willing to dedicate time to meet the PI regularly (depends on research needs). 

FYRE-15 Berkeley's Religion: A Study in the History of Anglican Philosophy  Philosophy & Religion 

Description: George Berkeley (1685-1753) was a philosopher, educator, and a bishop in the Anglican Church of Ireland. Although 
he is best known for his theories about knowledge, perception, and reality, he also wrote extensively on social, political, religious, 
scientific, and mathematical topics. I am currently writing a book on the religious context of Berkeley's philosophy, drawing on 
sermons, pamphlets, and other literature from the period to understand how Berkeley's thinking relates to the immediate 
debates in the Anglican church of his time. (Pamphlets were the 'social media' of the 18th century, and we can see many of the 
same behaviors there that we see on social media today. In fact a pair of recent journal articles by Dr Clare Moriarty accuse 
Berkeley himself of trolling.) The part of the book that remains to be written is mainly focused on social and political thought. 

Preferred skills: Students must love old books and have strong reading skills. Students who are comfortable with the language in 
books like (for example) Robinson Crusoe or Gulliver's Travels, or the writings of American founders such as Thomas Jefferson, 
should be well prepared. Familiarity with the Bible and/or classical Greek and Roman literature could be helpful but is not 
required. Knowledge about Irish and British history could also be helpful, but again is not required. Students should also have 
basic computer skills. The project would be a good fit for students who are considering majors such as English, History, or 
Philosophy & Religion. 

FYRE-16 Computational Investigation of High Entropy Oxide Materials  Physics & Astronomy 

Description: This computational physics project will use open source materials, science software JDFTx, Python programming, and 
machine learning to model the structure, energetics, and properties of high entropy oxide materials. Research will be conducted 
using high performance computing (HPC) resources available at JMU and Argonne National Laboratory. These novel complex 
oxide materials are technologically important, demonstrating potential for use as battery cathodes and earth-abundant catalysts 
in renewable energy technology.  

Preferred skills: Student should be interested in materials science and motivated/excited to learn new computer and 
programming skills and apply them to problems in materials science. Student should have basic familiarity with introductory 
chemistry and physics. They should have completed Physics 240 and/or Chemistry 131 and have completed or be enrolled in 
Physics 250 and/or Chemistry 132. Knowledge of the periodic table, Coulomb’s Law, and atomic orbitals is required. 
Understanding of quantum mechanics at the level of Physics 270 (Modern Physics) is preferred but not required. Familiarity with 
the Linux command line is preferred.  Student should have programming experience in Python, Matlab, or another similar 
language. Student should be able to write code to perform mathematics operations, read from or write data to files, and produce 
professional plots. Understanding of logical flow operators (if/then/else), defining functions, and use of scientific libraries is 
preferred but not required. 

 
 
 



FYRE-17 Developing Nonprofit Studies Assessment Tools Social Work 

Description: How do nonprofit studies programs assess the value of their programs? Student researchers will contact nonprofit 
education programs (list provided) to find what aspects (output data, indicators, initial outcomes, intermediate outcomes, and 
impacts) the programs use to develop assessments of success.  

Preferred skills: Ability to work independently, handle deadlines. 

FYRE-18 Neural Control of Movement Biology 

Description: The goal of our research is to understand the strategies by which spatial sensory information is used by the Central 
Nervous System to plan movement. We attack the problem using a simple models system – the nociceptive withdrawal response 
in the rat. Currently we use diverse techniques – behavioral, electrophysiological, surgical, computational and computer 
simulations. Our results will help us to understand the strategies by which animals use sensory information to plan movements 
and may lead to improvements in the treatment of movement disorders. 

Preferred skills: Confidence, independence, persistence, determination; these are what is important to succeed in research and 
more broadly life. As for technical skills, I require none; everything needed will be taught. Preference for students enrolled in the 
Honors College. 

FYRE-19 French Officers' Perceptions of American Culture During the American Revolution Foreign Languages, 
Literatures, & Cultures 

Description: I need a student to help me comb through and organize the many books, documents, and other materials available 
on French perceptions of American culture during the American Revolution. This work mostly involves reading and summarizing 
books about the French involvement in the American Revolution. 

Preferred skills: Strong attention to detail, an interest in reading and summarizing interesting reading materials. Basic knowledge 
of French a plus, though not necessary (English-only speakers will be just fine). 

FYRE-20 Closing the Equity Gap in Education: JMU’s Quality Enhancement Plan Student Academic Success & 
Enrollment Management 

Description: The Quality Enhancement Plan (QEP) team at JMU is looking for 2 students interested in conducting mentored 
research in the Spring 2023 semester related to improving retention at JMU and closing the equity gap in 
education. The QEP team is offering to teach interested students both qualitative and quantitative research methods. You would 
be part of important work at JMU aimed at improving the student experience and helping ensure more students graduate.  

Preferred skills: An interest in equitable education. 

FYRE-21 JMU Autonomous Cart - JACart Research Group Computer Science 

Description: The transportation industry is currently undergoing a drastic shift towards autonomous vehicles (AV) and processes. 
It is likely that autonomous transportation systems will be deployed within retirement communities significantly sooner than they 
are available to the general public: these communities have a particularly acute need for assisted mobility, and the controlled 
environment of a retirement campus simplifies many of the technical problems related to autonomous control. The elderly 
population has a relatively high prevalence of physical, sensory and cognitive limitations that must be addressed in the design of 
an AV system. We believe that a successful user interface in this domain will require a high level of passenger awareness. External 
and in-vehicle sensors will monitor the position, activities and mental state of passengers. The central research questions that we 
consider are 1) How can machine learning models be used to extract relevant passenger information? 2) How should an AV user 
interface incorporate passenger monitoring data to provide safe and reliable mobility service for the elderly? 

Preferred skills: Completed Introduction to Programming Course (with good grade), such as CS 149, ISAT 252, CIS 221, etc. 

FYRE-22 Justice Denied: Prosecutorial Misconduct and Criminal Case Outcomes in the United 
States (2000-2015) 

Justice Studies 

Description: Prosecutorial misconduct is one factor that plays a significant role in producing wrongful convictions. While legal 
scholarship has focused on identifying various forms of misconduct and relating these actions to miscarriages of justice, little 
empirical research exists on how prosecutorial wrongdoing is handled by the courts. This project seeks to supplement data from 
the Center for Prosecutor Integrity (CPI) with information on cases in which prosecutorial misconduct has been recognized by the 
courts. The construction of this comprehensive database will allow for the empirical investigation of these issues to contribute to 
literature on prosecutorial misconduct and resultant miscarriages of justice.  

Preferred skills: Dedicated, hardworking, and intellectually curious. 

 



FYRE-23 Faculty-student duet performance collaboration Music 

Description: I plan to rehearse violin duets with one interested first year student, and then take the student with me to visit 5 
high school programs during the spring. The performance would include the introduction of string instruments, the benefit of 
including music discipline in one's life and concluding with a ten-minute performance. 

Preferred skills: They would preferably be music majors in violin.  

FYRE-24 Integrating Place Based Education in Social Science and STEM curriculum  Educational Foundations 
& Exceptionalities 

Description: The quality of science education in American schools have been a constant source of concern for educators, 
policymakers, and researchers as lower achievement scores of U.S. students are cited compared to their international 
counterparts (Epstein & Miller, 2011; National Center for Education Statistics, 2012). Other concerns are the declining number of 
undergraduates who choose to enter and remain in disciplines related to science, technology, engineering, and mathematics 
(STEM) and the lack of participation of women and other underrepresented ethnic groups in STEM fields (National Science 
Foundation, 2013). Educators and policymakers believe that students without sufficient STEM knowledge and skills will not be 
able to compete in an increasingly globalized workforce (ACT, 2014; Claussen & Osborne, 2012; Scott, 2010). STEM skills will 
continue to become critical for students as STEM concepts expand to include a larger number of professions (ACT, 2014). 
Therefore, pressure on schools to address students’ dwindling interest in STEM subjects has continued unabated since the 
publication of A Nation at Risk (1983), Science for All Americans and Benchmarks for Science Literacy (American Association for 
the Advancement of Science [AAAS], 1989, 1993), and the National Science Education Standards (NSES, National Research Council 
[NRC], 1996). In order to prepare the next generation of Americans to compete for these careers, their education must inculcate 
both interest and proficiency in STEM at a young age (Harris & Hodges, 2018). Therefore, STEM course work has been integrated 
into several school curricula across the nation. However, there is an acute gap in access to these educational benefits for students 
in rural areas (Harris & Hodges, 2018). Additionally, there is limited research on how rural elementary teachers integrate STEM 
content within their instruction (Avery, 2013; Boscia, 2013; Dejarnette, 2012; Ku & Capolupo, 2014; Nadelson, Callahan, & Pyke et 
al., 2013; Parker & Lazaros, 2014; Reeve, 2015).  Educators are examining a wide range of options to adapt their instruction, 
including place-based education (PBE), a curriculum and instruction approach in which educators use their local environment to 
teach academic content using hands-on, relevant real-world examples (Connolly, 2020). Over the past decade, PBE has become 
increasingly popular and is now practiced in some public-school classrooms in the United States and other countries around the 
world (Molyneux & Tyler, 2014). PBE builds on the foundation of other progressive pedagogies by rooting a dynamic learning 
process in the context of the local community (Sobel, 2004). Place-based pedagogy is consistent with the newly released Next 
Generation Science Standards (NGSS) (Achieve, Inc., 2013) which state that instructional strategies should be engaging and help 
students in learning through inquiry and integrating real-world contexts. From a PBE pedagogy perspective, exploring local 
environments provides an authentic learning context for learning about concepts such as systems and scale, integrating science 
and mathematics, contextualizing their education to real world issues (Adams, Miller, Saul & Pegg, 2014). PBE in STEM 
incorporates inquiry-based activities to enable students to investigate problems based in real-world contexts (Buxton & Provenzo, 
Jr., 2012). According to the most recent definition provided by both the U.S. Census Bureau (n.d.) and the National Center for 
Education Statistics (U.S. Department of Education, 2012), a school would be considered rural if it is outside of both an urban area 
and the surrounding urban clusters or suburban sprawl. Mapping the education that students receive in schools to the local 
condition can enhance students’ educational attainment and encourage them to pursue those fields as a career (Harris & Hodges, 
2018).  

Preferred skills: No previous skills required. Only knowledge of English. 

FYRE-25 Understanding wildlife and ecosystem responses to climate change Biology 

Description: We work in high-mountain environments in the Rocky mountains (Colorado) and Andes mountains (Peru) to 
understand how climate change is affecting wildlife and ecosystems. In Colorado, we are studying how climate change might have 
a different effect on salamanders that live primarily in terrestrial vs fully aquatic habitats. In the Andes, we are studying changes 
in new ecosystems created in the wake of rapidly retreating glaciers. 

Preferred skills: Being driven by curiosity and having both a strong attention to details and willingness to do somewhat boring and 
repetitive tasks to achieve a goal is helpful. Students should consider whether or not they enjoy the difficult process of problem-
solving independently before selecting this project. Basic familiarity with Excel (or Google Sheets) is preferred but not necessary.  

 

 

 

 



FYRE-26 Using satellite images to assess the effectiveness of urban climate change mitigation 
methods 

Geography 

Description: The project aims to use a combination of moderate and high-resolution satellite images to identify urban climate 
change mitigation methods including white roofs, green roofs, and urban green spaces implemented in US cities, and assess the 
cooling effectiveness of such methods as well as the spatial variability in the cooling effectiveness. 

Preferred skills: An interest in exploring the use of satellite images to study the environment. The ability to enjoy looking at 
images and identifying objects of interest. The love of the environment and the passion to help us achieve climate change 
mitigation goals.  

FYRE-27 Preventing Conflict-Related Sexual Violence Political Science 

Description: This project examines norms, rules, and laws that prevent sexual and gender-based violence by individuals and 
groups within national and non-state armed forces.   

Preferred skills: Students should be comfortable reading about and discussing media coverage, non-governmental organization 
and government reports, and academic literature on sexual and gender-based violence. The student does not need to have prior 
experience with research or with this subject matter, but should be aware that the material can be emotionally difficult at times.  

FYRE-28 Monarch butterfly preference for native and exotic milkweed species Biology 

Description: Climate change is affecting pollinator species, such as the monarch butterfly. In experimental studies, we are 
determining monarch butterfly preference and caterpillar growth on eight species of native milkweed which may be increasing in 
toxicity due to increased levels of CO2. We will determine toxin levels in the plants as well as the caterpillars feeding on them. 
This may have an effect on the OE parasite that is infecting them. Students count eggs and measure caterpillars on milkweed 
species in garden plots during the fall semester. Monarch butterflies are also captured to test for presence of the OE parasite.   

Preferred skills: The student should be interested in working outside in the garden as well as working with plants in the 
greenhouse.   

FYRE-29 Fear of Artificial Intelligence Interdisciplinary Liberal 
Studies 

Description: Computer scientist and entrepreneur Andrew Ng has said that worrying about AI is like worrying about 
overpopulation on Mars. Is he right? Artificial Consciousness, the Technological Singularity, and Robopocalypse may not be 
immediate dangers, but the threats that remain could be significant: over-optimization, weaponization, deception and 
distraction, complexification, moral and practical deskilling, amplification of competition and conflict, and the loss of human 
uniqueness, privacy, and accountability. 

Preferred skills: No specific experience with programming or other technical skills are necessary. The student should simply be 
interested in the relationship between science, technology, and society, and be willing to explore the past, present, and future of 
AI. 

FYRE-30 Developing student agency through mathematical tasks Middle, Secondary, & 
Mathematics Education 

Description: The goal of the project is to develop tasks for K-12 mathematics classrooms that bring together community-based 
contexts, statistical data analysis and modeling. These tasks when implemented will allow students to engage in critical analysis of 
real life situations in their own lives and their communities. Engaging in such tasks will allow K-12 students to learn how to use 
mathematics as a tool for change. Tasks can focus on elementary, middle school or high school classrooms. 

Preferred skills:  Strong interest in social justice and human development. Successfully taken up to Calculus I. Experience as an 
English Language Learner, a plus. 

FYRE-31 Sonification of Spatial Data in Environmental Decision Support Systems Integrated Science & 
Technology 

Description: Spatial data (e.g. maps) are very important in environmental decision making, and are usually made accessible to 
decision makers via Geographic Information Systems (GIS). However, there is a limit to how much data can be displayed visually. 
This project aims to augment visual GIS displays with auditory displays using digital music technology. 

Preferred skills: The student need NOT have skills in ALL of these: (1) programming graphical user interfaces (ideally in Python); 
(2) programming digital music (e.g. Apple's CoreAudio framework); (3) familiarity with GIS (ideally QGIS). 

 
 



FYRE-32 Theoretical exploration of X-ray Accretion-Disk Winds in Astrophysical Black Hole 
Systems 

Physics & Astronomy 

Description: Accretion disks are a structured flow of rotating gas falling onto black holes (BHs) due to their strong gravity. While 
their mathematical aspect is described by Einstein's general theory of relativity, the astrophysical property can be greatly 
obtained from observations. Interestingly, X-ray observations often reveal the presence of ionized outflows launched from 
accretion disks by some mechanisms, with which one can study and model "BH disk-wind". In this project, we will explore the 
physics of BH disk-wind by calculating the observable quantities (e.g. density, velocity, spectra) to be tested against state-of-the-
art X-ray observations.  

Preferred skills: Perseverance in learning coding and implementation of physical content in scripting languages. This project is 
theory/computation-oriented, while strongly motivated with X-ray observations, so much of the work is heavily related to 
numerical calculations in the astrophysical context with some data analysis component. This project may therefore NOT be suited 
for those who want to spend a lot of time in observations and analyzing the actual data.    

FYRE-33 Chimpanzee Locomotor Ecology Biology 

Description: We explore the locomotor behavior of developing chimpanzees and the ecological factors that may influence this 
behavior. For example, do chimpanzee use different locomotor behaviors or have a different performance (kinematic variables) 
when using certain substrates (large verses small trees) or different contexts (feeding versus traveling). 

Preferred skills: The students do not need any specific skill set, everything can be learned. The student must be eager and willing 
to spend time going through video frame-by-frame and learn the terminology association positional behavior and ecology. 

 

 


