
Mount Saint Mary College 

Summer Undergraduate Research Experience 2022 
 

Students have the opportunity to apply for paid summer research positions with participating faculty mentors 

for summer 2022. Students who are chosen for this program will work closely with a faculty member to 

develop a research plan, carry out a research project and present their results. This project can be student-

generated or part of an on-going research project of the faculty member. Faculty research interests are 

summarized in the statements below. Students must first make arrangements with a participating faculty 

mentor to submit a joint application. Students must then complete the student application (downloaded from 

the MSMC web portal or the SURE eClass site 

https://eclass2.msmc.edu/course/view.php?id=8556&section=9, have the faculty mentor review the 

application and upload to the dropbox on the SURE eClass site no later than March 4th. Faculty mentors 

will download the faculty application from the web portal or eClass site, complete the application, and 

upload to the dropbox on the SURE eClass site no later than March 4th.   

 

 

 

Faculty Research Statements are given below: 

 

Dr. Sonya Abbye Taylor and Dr. Ludmila Smirnova (session 1) 

 
Cloak of Invisibility 

  

Teachers of synchronous classes often look out on a sea of black boxes. They are alerted to a student’s desire to speak 

by a highlighted box or by an icon of a raised hand.  Why are students staying beneath the “cloak of invisibility?”   

What factors influence students’ decisions to keep their cameras and microphones off?  How does teaching in this 

environment impact teachers?   How does learning in this environment impact students?  

Join us to investigate the reasons and ramifications of using the “Cloak of Invisibility.” 

 

Possible additional research questions:  

• What are the conditions that would inspire and support students’ visibility? 

• Does invisibility impact engagement? 

• Does invisibility impact students’ grades? 

 

What will students do? 

• Students will prepare questionnaires for students and faculty regarding their perceptions about communicating 

on Zoom.    

• Students will conduct interviews of students and faculty.  

• Students will interpret qualitative data.  

Students will disaggregate and present data during SURE summer presentations.  

 

 

 

 

 

 

 



Dr. Christina Alvey (Session 1 and/or Session 2) 

 

Proposal 1: 

We will analyze criminal sentencing data, made available through the public database JUSTFAIR: JUdicial 

System Transparency for Fairness through Archived/Inferred Records, in an effort to determine differences 

in sentencing outcomes. Examples of possible research questions include examining if there are racial 

disparities in sentencing, if specific judges give longer sentences to defendants than the recommended 

length, if other underlying factors like age or education affect sentencing outcomes, etc. We will analyze the 

data using statistical tools and the R programming language. Preferably, interested students should have 

completed a statistics course, though this is not required. 

-------------------------------------------------------------------- 

Proposal 2: 

We will study infectious diseases by looking at the number of individuals who are healthy, infected, and 

recovered from the disease at any time. Examining the ways in which individuals become sick and their 

treatment options, among other factors, will allow us to focus more on how the numbers of these individuals 

are changing over time. SURE students will read relevant literature on a disease of their choice in order to 

understand the transmission of the disease and will create and analyze an appropriate mathematical model. 

Preferably, interested students should have completed calculus I or above. Dr. Alvey is available for either or 

both summer sessions. 

-------------------------------------------------------------------- 

 

 

Dr. Suparna Bhalla and Dr. Evan Merkhofer (Session 1 or Session 2) 

 

Project 1: Isolation and Annotation of Viral Genomes 

 

The advent of new sequencing technologies has led to a greater ability to obtain genomic information from 

new organisms. However, in order for this genomic information to be of use, this data needs to be analyzed 

and annotated. To do this, undergraduates across the country (SEA-PHAGE program) are working together 

with this goal. In this project, students will participate in an international consortium to isolate, purify, 

amplify and identify a novel virus(es) from their local area using a variety of bacterial hosts. Since 2016 

students from the Mount have successfully isolated a variety of novel bacteriophages using three different 

bacterial hosts. As part of this project, students can: 

1) Embark on a discovery project where they will use microbiological and genetic methods to isolate 

novel bacteriophage(s) from their environment(s), using a choice of bacterial host(s).   

2) Have an opportunity to use bioinformatics programs to analyze a genome from a previously isolated 

and sequenced genome and submit them for publication.  

3) Be involved in both the discovery and annotation. 

All students participating in this research will have an opportunity to mentor new students in the SEA-

PHAGE program in subsequent semesters.  

 

 

 

 

 

 



Dr. Suparna Bhalla and Dr. Evan Merkhofer (Session 1 or Session 2) 

 

Project 2: Bioinformatic Analysis of Recently Sequenced Drosophila Genomes 

 

In this project, students will have the opportunity to annotate eukaryotic genomes through participation in the 

Genomics Education Partnership (http://thegep.org).  The GEP introduces students to research in genomics 

by engaging them in projects for which careful annotation of genes from recently sequenced species provides 

important data. Many scientific questions can be addressed using comparative genomics, as evolution 

enables us to identify conserved features and important changes. With the advent of inexpensive DNA 

sequencing, many new genomes are being sequenced, but most are annotated only by computer tools. 

Analysis by humans can make a difference, and high quality gene annotation can provide the data sets 

needed for comparative analysis. 

 

Students will construct gene models using evidence tracks on a genome browser and other bioinformatics 

tools such as NCBI BLAST.  The annotation process requires students to evaluate multiple lines of evidence 

and analyze how genomes have changed over time across different species of Drosophila.  Students will have 

the opportunity to analyze different regions of Drosophila genomes, including genes involved in important 

biological pathways in the cell. Investigating these pathways will not only increase our understanding of this 

complex communication, but could also help to identify new potential targets in our fight against disease.   

*Note – This project can be done partially remote. 

 

 

Dr. Janine Bixler and Dr. Rebecca Norman (Session 1) 

 

For decades, literacy “experts” have argued about the best way to teach reading. Some believe that the focus 

should be on phonics, while others believe in a more whole language approach with the focus on immersing 

students in interesting text. We believe in a more balanced approach where children are taught phonics in a 

systematic way, but are also immersed in texts that they want to read. One way to do this is through 

decodable texts. These interesting decodable texts can be hard to find, however. Last year, we researched 

what kinds of texts appeal to beginning readers and how to develop engaging decodables that are high 

interest and align with a systematic leveled phonics sequence. Therefore, we would like create interesting 

decodable texts about Newburgh and the Hudson Valley that will help children learn phonics through books 

they want to read. 

 

Dr. Mike Daven (Session 1 and/or Session 2) 

 

Connecting the dots – Turning a set of activities into a learning experience  

 

A “math trail” is a collection of activities in which participants explore mathematical concepts while also 

learning about their surroundings. Each activity on a math trail is designed to demonstrate how mathematics 

fits into the world around us. In past SURE projects, students have designed a number of math trail activities 

on campus and at nearby locations. In this SURE 2022 project, students will work alongside their faculty 

mentor to turn these activities into a complete math trail, where participants go from one math trail activity to 

another. They will use TaleBlazer, a free app, to develop a game suitable for play on smartphones.  

 

This will be a great project for students interested in game development. 



Dr. Adar Eisenbruch (Session I & Session II) 

 

Evolved friend preferences: Examining the relationship between Western friend preferences and hunter-

gatherer campmate preferences 

 

There is evidence that human friend preferences evolved as heuristics for selecting beneficial cooperative 

partners in the environments of our hunter-gatherer ancestors. This SURE project will use an existing dataset 

that includes data on campmate preferences among the Hadza hunter-gatherers of Tanzania (i.e. of the people 

in their camp now, who would they like to live with again in the future?), and Americans’ friend desirability 

ratings based on photographs of those same Hadza people (i.e. how much would you like to be friends with 

the pictured person?). The SURE student(s) will test the hypothesis that Americans’ friend preferences 

correspond to Hadza social preferences, suggesting that contemporary friend preferences are based on 

criteria of cooperative partner value for hunter-gatherers. The student(s) will complete a relevant literature 

review, will test the hypothesis using appropriate statistics, and will write an APA-style paper reporting the 

results. 

 

Interested students must have done well in General Psychology, and it is preferable (but not required) to have 

completed some coursework in statistics, research methods, evolutionary psychology, and/or social 

psychology.  

 

 

Dr. Carl Hoegler (Session I) 

 

Fern Spore Development 

Everyone knows something about reproduction. This process not only propagates the species , but it also 

introduces genetic changes which can potentially create a variety  of traits quite different from the parents. 

This project involves reproduction that occurs in simple plants, such as ferns. These organisms are 

characterized by the presence of two different generations developing in succession during their life cycle. 

One generation called the gametophyte generation produces gametes which contribute to the production of 

the fertilized egg. These eggs will develop into another version of the  plant which grows separately and 

reproduces asexually (sporophyte generation). The spores of this latter generation will eventually develop 

into another gametophyte plant and then, the process repeats itself about once a year. 

The Project will involve observing spores developing into new gametophyte plants. The development of the 

young plant goes through unique stages, first producing a straight line or chain of cells(protonema) (one 

dimensional growth); eventually this group of cells will fan out into a heart -shaped structure (two 

dimensional growth). We will be exposing the spores to different chemical or physical agents, to observe the 

deleterious effect on the pattern of growth. These chemicals inhibit protein synthesis, suggesting that 

proteins may be important in cell division. This has been observed in the bracken fern (Pteridium 

aquilinum)(Davis 1968). Students will also be encouraged to suggest other modifications as variables. 

The technology involved in the project is not very sophisticated, since you will be determining what how the 

population develops as well as how many cells in the protonema.  You will need is patience, ability to do 

database searches, graphing skills and organization. 

Davis, Bill (1968) The Transition from Filamentous to Two-dimensional Growth in Fern Gametophytes. 

Amer. J. Botany 55(3): 532-540 



Dr. Akm Hossain (Session 1 and Session 2) 

 

Causes and Consequences of 2021-22 Inflation in the United States 

 

The US economy has observed rising prices of goods and services in recent years. According to the U.S. 

Bureau of Labor Statistics, from December 2020 to December 2021, consumer prices for all items rose 7.0 

percent, the largest December-to-December percent change since 1981. The Consumer Price Index (CPI) is a 

measure of the average change over time in the prices paid by urban consumers for a market basket of 

consumer goods and services. Inflation is a percentage increase in average prices or CPI.  

The proposed research will summarize various causes offered by economic research for rising inflation. 

Economists have pointed out the global supply chain crisis caused by the COVID-19 pandemic, increases in 

money supply in the form of economic stimulus, and unexpected demands for certain goods as primary 

causes of the inflation. Others have argued that inflation is driven by a sharp increase in the cost of housing, 

used cars and trucks, a global shortage of microchips, and an unprecedented shortage of workers in one of 

the tightest labor markets in U.S. history. Some economists view COVID led people to spend less money on 

services, such as travel and entertainment, and more on merchandise like computers, televisions, or sofas. 

That has put enormous strain on the world’s ability to manufacture them and move them around.   

The proposed research will also shed light on the effect of high inflation, especially how inflation may have 

disparate impacts on borrowers vs. savers, fixed vs. cost of living adjusted income earners, and high- vs. 

low-income earners. Finally, the research will identify different views on how government might be able to 

lower the inflationary pressure on the economy, the cost of doing so, and the timeframe by which this may be 

accomplished.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Prof. Alexis McBride (Session 1 and/or Session 2) alexis.mcbride@msmc.edu 

 

Academic Language & Adolescents: In Their Own Words 

 

Academic language, or the language of schooling (Schleppegrell, 2001, 2004), is a widely studied 

subject within literacy and K-16 content area research. While the education research community 

has signaled strong links between academic language proficiency, reading comprehension, and 

content area literacies (Abedi & Herman, 2010; August & Shanahan, 2006; Biancarosa & Snow, 

2006 ), fewer research studies have been designed to gather feedback from learners themselves, 

especially in terms of articulating the perceived differences between academic and social 

language registers. Why might it be worthwhile to investigate these differences? How do 

students’ backgrounds and lived experiences influence their views? What can we learn from 

bi/multilingual learners? Insights into learners’ diverse understandings of language in use can 

ultimately help researchers to identify supports that meet students where they are, with the 

primary purpose of furthering equitable learning opportunities for all students.  

 

For this project, the SURE student will: 

 

 Assist with conducting focus group interviews of local area high school students  

 Prepare analytic memos and written transcripts of oral interview data 

 Assist with preliminary analysis of audio/video recorded data  

 Assist with generating codes and categories, engaging in methodological practices  

   associated with naturalistic inquiry and discourse analysis 

 Contribute toward professional development initiatives and post-interview sessions with  

   teachers 

 Contribute toward the development of a paper (or poster) submission for professional  

   presentation  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Dr. Evan Merkhofer (Session 1 or Session 2) 

 

Genetic Interactions in Pre-mRNA Splicing 

 

Up to 30% of all genetic diseases, including spinal muscular atrophy (SMA), progeria and many types of 

cancer, are thought to be due to problems arising with the removal of non-coding sequences from RNA 

transcripts, commonly known as pre-mRNA splicing. Although the chemical reactions underlying these 

processes have been well characterized, many aspects of the regulation of pre-mRNA splicing remain poorly 

understood.  I use the budding yeast Saccharomyces cerevisiae as a model organism to study the process of 

RNA splicing with the goal of applying this understanding to human disease. 

 

In this project, students will be able to continue work of previous SURE students, which involved identifying 

new genetic interactions with the splicing protein Prp5, which include components of chromatin which 

regulate transcription.  Student researchers will utilize previously obtained high-throughput sequencing data 

to identify additional novel genetic interactions and classify these genetic interactions using polymerase 

chain reaction (PCR), as well as carry out site-directed mutagenesis to further study these interactions.  This 

project is ideal for a student with a keen interest in in genetics and molecular biology research who would 

like to make a meaningful contribution to the scientific community.  In addition, this project is ideal for a 

student who would like to continue with this research after the SURE program concludes. 

 

 

Dr. Monica Merritt (Session I and/or Session II) 

 

Mathematizing Picture Book Biographies  

 

Mathematizing children’s literature involves weaving together read-alouds, discussion, and mathematics in 

order to maximize student learning using a variety of literary and informational texts. This project explores 

how mathematizing picture book biographies in the elementary classroom can reframe the definition of a 

mathematician, build stronger student identity, and spark wonder and joy.  

 

Students will:  

• Research different strategies for mathematizing children’s literature, NCTM Teaching Practices, and 

   NRC Strands of Mathematical Proficiency, with an emphasis on productive disposition  

• Use notice and wonder, focused read, and investigation templates to identify pause and reflect and 

   exploration opportunities embedded within a collection of picture book biographies of    

   mathematicians.  

• Develop a resource for teachers 

 

 

 

 

 

 

 

 

 



Dr. Micah Modell (Session 1 and Session 2) 

 
Supporting collaboration 

 

• Did you grow up in a language other than English? 

• Are you interested in web development? 

• Do you want to build game experiences? 

• Are you interested in how to make applications friendly on both the small (smartphone) and large (desktop) 

screen and everything in between? 

• Are you curious about qualitative research methods? 

• Are you interested in data science? 

• Are you interested in data visualizations? 

 

I have been developing and using the http://CoLab.online system to support research and teaching regarding 

collaborative learning and gamification. This work has yielded a rich data set that has been analyzed and the results 

shared to yield and several conference presentations and peer-reviewed journal articles. Check out a recent Lightning 

Talk: 

 

https://drive.google.com/file/d/1ivGiR6TrSvYS5KNmTcpdhBpep-lTvsrL/view?usp=sharing  

 

This summer I plan to engage students in improving the system by developing our understanding of collaboration 

theory and (simultaneously) by imagining and describing alternative systems interactions, testing them with real 

people and then implementing them in the live system. I’m also planning to build some new game experiences within 

the system. 

 

Interested students should have an interest in sketching, design and/or learning to program. Fluency in a language other 

than English is a plus! 

 

 

Dr. James Moran (Session 1 and Session 2) 

 

This project is a continuation of a recent collaborative effort with the local biotech company OXYVITA, Inc.  

They produce a synthetic blood substitute made from bovine (cow) hemoglobin.  This blood substitute is a 

cell-free oxygen carrier that could reduce the need for blood donated by human donors and reduce the risks 

associated with donor/recipient mismatches in blood transfusions. The company and their collaborators have 

done a fair amount of animal studies and are preparing for Phase I clinical trials in humans.  Although the 

product has shown little to no pathology in acute animal studies, very little has been done to investigate the 

effects of repeat exposure to the product.  In other words, what would happen to an individual receiving a 

second or a third transfusion with this blood substitute?  Would they develop an immune response to this 

foreign (cow) molecule and would that be associated with pathology?  Preliminary studies suggest that mice 

repeatedly immunized with Oxyvita produce a robust antibody response to the molecule.  Interestingly, we 

have not observed any obvious systemic inflammation or deterioration of the animals’ health by monitoring 

body weight or measuring inflammatory cytokine concentrations in the blood.   My goal for this summer is 

to continue our efforts in measuring the innate and adaptive immune responses to the OxyVita molecule in 

mice.  Research students will learn valuable techniques in immunology and biotechnology and will have 

opportunities to collaborate with scientists in an industrial setting.    

 

 



Dr. Joshua Patterson (Session 1) 

While video games continue to grow in popularity (with US sales surpassing movies and music revenue 

combined), their value as educational tools often goes underutilized. Join Dr. Joshua Patterson as he 

investigates commercial, off-the-shelf (COTS) video games that naturally lend themselves to interpreting 

curricular content. Student researchers will analyze qualitative data harnessed from COTS-driven classroom 

discussions, construct a game-based lesson plan(s) of their own, and potentially implement their repurposed 

video game(s) in a pilot study. 

Potential applicants do not need to be an education major, however a strong background in video games as 

well as an interest in instructional design is required. 

 

 

Dr. Douglas A. Robinson, Jr. (Session 1) 

 

During the summer of 2022, I am looking for students who are interested in conducting research in the field 

of ecology, with one project to include a genetics component.  I will only be available during the SURE 

Session I. 

 

1. Plant and animal surveys:  Since 2017, I have been conducting bird and mammal surveys in a forest 

outside of Walden, NY, to help the owners, the Clare J. Hoyt Foundation, gain a better understanding 

of what organisms call their forest preserve ‘home’.   The surveys will include at least sampling the 

presence of various bird species using sight and sound, and the quantification of the tree species 

found on the property.  Depending on the time and interest of the student, we may continue to 

examine the prevalence and distribution of small mammals on the property using mark-recapture 

techniques, as well as via photography with the help of ‘trail cameras’.  Students will learn about and 

implement different ecological survey techniques, as well analyze data from this and previous years.  

A keen interest in ‘being in the field’ would be super; all the other skills we’ll develop! 

 

2. The biology of crows: I am interested in examining the nesting biology of American and Fish Crows 

in the Newburgh area that includes determine how crows in urban and rural settings differ in size and 

various biological markers (e.g., cortisone, levels of oxidative stress).  This research is also being 

conducted by my colleagues at Binghamton University and several trips to Ithaca, NY, (the location 

of their study site) will be made during the summer to learn about that population.  During the 

research, students will learn to identify crow nests, develop skills in climbing to crow nests using 

arborist equipment, and mark individuals with wing tags and leg bands.  Students will learn to enter 

data into databases, and analyze data using statistics programs (e.g., SPSS).  In addition to the project 

above, students are welcome to develop their own project on the crows. No experience necessary to 

get involved! 

 

 

 

 

 

 

 



Gina Trask and Jon Damrau (Sessions I and/or II) 

 

Library websites serve as gateways to information needed by users. Periodic website review and redesign 

based on user research improves user experience, enhances discovery of information, and ensures web 

content is current and relevant. We are embarking on a project to apply user experience design to libraries 

(Schmidt & Etches, 2014), specifically the Kaplan Family Library website. Results from this stage of the 

project will be used to modify the website to support library users’ information needs. 

 

As a result of engaging in this project, a SURE student will be able to: 

• Acquire research skills such as recruiting participants and executing user research techniques (e.g., 

interviews, focus groups, usability testing) 

• Conduct a basic review of web analytics 

• Assist with a website audit 

• Write technical, factual summaries of findings 

 

Students from any discipline are encouraged to apply. 

 

References: 

Schmidt, A., & Etches, A. (2014). Useful, usable, desirable: Applying user experience design to  

your library. ALA editions. 

 

 

Mr. Rahul Verma (Session I and Session II) 

 

Analysis of Nutrient Flux from Lake Sediments and the Impact on Water Quality 

  

The Wappinger Creek watershed spans approximately 211 miles and several municipalities. Recent studies 

have shown significant nutrient (phosphorus and nitrogen) loads to Wappinger Creek from stormwater 

runoff, causing excessive vegetation growth and eutrophication in Wappinger Lake, Green Lake, and Twin 

Island Lake. A water quality improvement project is currently underway to test the removal of nutrients from 

the water column using a proprietary product. 

  

This project will determine the amount of nutrients that are reintroduced from the sediment back into the 

water column as the water concentrations are reduced. In this project, students will have the opportunity to:  

1.    Research and develop sediment sampling and analysis methods. 

2.    Conduct field work to sample sediments and the lakes. 

3.    Setup and conduct bench scale experiments to determine nutrient flux rates under varying 

environmental conditions. 

4.    Present and/or publish their findings while supporting the larger project focused on improving 

water quality in the Wappinger Creek watershed. 

  

Ideally, the same student will be available for both research sessions (a 10-week period). However, I am 

open to discussing having two different students work on this. There may also be an opportunity to continue 

work into the fall semester as an independent study project. 

 


