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Undergraduate Research Scholarships and Independent Projects

Gender Inequities Within the Tanzanian School District
Undergraduate: Riley Barrett ’17
My research project explores secondary education gender discrimination in Dar es Salaam, Tanzania. I began by collecting 
preliminary data from students at the local Loyola High School to determine personal discrimination experiences. I led two 
focus groups – one for female students and one for male students – with a uniquely designed a series of questions aimed at 
uncovering differences between the lived realities of each sex. I determined that even within the private Jesuit institution, both 
sexes did not feel that boys and girls are treated equally. Some cited a “first-class status” given to boys, while others mentioned 
“boys as leaders, meaning that they are given more rights than girls.” Both groups suggested that Loyola could improve school 
for girls. Additionally, aiming to look at the project from all directions, I interviewed several staff members at Loyola High 
School, who implied that the greatest cause of female absence from school was monthly menstruation and further discussed a 
gender barrier of the subjects.

Scholarship: McGuinness Program
Faculty Mentor: Jocelyn Boryczka

Breaking the Language Barrier: Working with Interpreters when Providing Patient Teaching
Undergraduate: Shauna Dresel ’17 
With growing diversity among racial and ethnic groups living within the United States, it is becoming increasingly challenging 
for nurses to provide culturally-sensitive, patient-centered care. A language barrier frequently accompanies a diverse patient 
population, thereby augmenting this challenge. With the Hispanic population being the largest minority group within the United 
States and continuing to increase in size, the number of Spanish-speaking patients encountered in hospitals is on the rise. It is 
of utmost importance that nurses understand the significant benefits that accompany utilizing a professional interpreter when 
providing patient teaching, as opposed to a bilingual healthcare professional or a family member. In addition, when working 
with qualified interpreters there is proper etiquette that nurses must understand and follow, in order to secure and maintain 
rapport with patients and their family members.

Faculty Mentor: Kathy Visinski

Determinants of Soda and Bottled water consumption in Nueva Vida, Nicaragua
Undergraduate: Alexander Ferrante ’17, Shauna Dresel ’17
Configured using stratified random sampling techniques, the survey implemented provides comprehensive insight into the 
determinants of soda and bottled water consumption, particular to Nueva Vida, Nicaragua. Households within this community 
perceive risk in drinking tap water, therefore, adaptive investments are made in which homes attempt to advert such health 
risks. Evident in the survey results, households have resorted to soda and bottled water consumption as substitutes for tap 
water, allowing for an interpretation and analysis of the causal explanatory variables related to increased soda and bottled water 
consumption. Results derived from the survey data demonstrate how age, education, and health risk perception are significantly 
associated with soda and bottled water consumption.

Scholarship: Faculty Student Collaborative Fund
Faculty Mentor: William Vasquez

Rutgers University: Upper Sibina Tiberina Project
Undergraduate: Jacqueline Ferreri ’18
This summer I participated in a five-week archaeological field school program in Vacone, Italy. The Upper Sabina Tiberina 
Project was located outside of Rome in the Sabine mountain range. The field school excavated a Roman villa from the 
Republican (509-27 BCE) and Imperial (27BCE-476CE) periods named Villa d’Orazio. This villa was a working villa which was 
one of the leading producers of olive oil in the ancient world. Every weekday we began digging at 7am and continued until 
1:30 p.m. I learned how to properly excavate and the importance in identifying and documenting each layer removed from 
the ground. I also learned the importance and difference of conservation and restoration. We found pottery, a column, bones 
(human and animal), drains, and a few new mosaics. During the final two weeks, I worked with conservators to conserve wall 
plaster and mosaics on site, while also preparing the site for backfill for the coming months. The dig was successful and this 
particular site will continue to be excavated in the next five years.

Scholarship: Mancini Fund
Faculty Mentor: Marise Rose

Promoting Media Literacy in the Era of Alternative Facts
Undergraduate: Nicole Funaro ’17
With fake news, media biases, and terms like “alternate fact” being discussed as significant threats to objective truth in 
journalistic reporting, news consumers require an increasingly sophisticated set of media literacy skills to help them sift through 
a complex media environment to uncover facts. Beginning with the current generation of students at Fairfield University, this 
project sought to equip students with the tools necessary to not only be intelligent media consumers but also well-informed 
aspiring professionals who may one day work in various media industries. By researching, interviewing and writing a series 
of news pieces on fake news, data journalism and media biases on the Department of Communication’s blog, this project has 
been established as — and will continue to act as — a resource for Fairfield students who want to sift through our increasingly 
complex media environment in order to become well-versed media consumers, and therefore well-informed citizens of the 
world.

Faculty Mentor: Mary Sallyanne Ryan 
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Powerful Pedagogy:  Human Rights, Service Learning and Scholars at Risk
Undergraduate: Jessica Held ’19, Mariah Kasparek ’18, Molly McNamee ’19
In spring 2017, Dr. Leatherman’s IL 152 International Human Rights/PO 390 Politics Seminar, a course in the Humanitarian Action 
Minor and a service-learning course is partnering with Scholars at Risk (SAR) to work on the case of Professor Bekele Gerba, 
Professor of Foreign Languages at the University of Addis Ababa who has been jailed in Ethiopia. This course, devoted to an 
examination of basic human rights philosophy, principles, instruments and institutions in a global context, when combined with 
the use of Service Learning pedagogy, becomes a powerful tool for students to explore and apply the complex dimensions 
of the international human rights regimes through their advocacy work for Scholars at Risk. Students and Dr. Leatherman will 
present on the course, on their preparation of advocacy and report on his case that will assist Scholars at Risk in its work to 
highlight his case internationally; their advocacy work for him; and endeavor to protect his human rights and ultimately secure 
his release and safety.

Faculty Mentor: Janie Leatherman 

I’m staying in tonight: Cooking at home predicts lower dietary energy density and lower risk for obesity in a nationally 
representative sample of US adults
Undergraduate: Stephanie Sawicki ’17
The objective of this study was to determine how away from home eating could affect physical health markers in adults, 
particularly cardiovascular disease and obesity in a nationally representative sample of US adults who participated in the 2009-
2012 NHANES survey.

Obesity in adults is a growing issue in America. A strong way to combat this problem is by researching the nutritional habits of 
American adults, particularly where they are getting their food from. Eating out could lead to a lack of nutrients, or excesses 
in fat, salt, and sugar consumption. The general public may not be aware of these nutritional disparities between food made at 
home and food bought through an external source. Gaining insight about the nation’s eating habits could help determine risk 
behaviors for cardiovascular disease and obesity, and thus overall give a better sense of how to prevent these conditions.
From my research, I have been able to assess the nutritional behaviors of Americans, particularly in where they are obtaining 
food from.

Scholarship: Lawrence Program
Faculty Mentor: Jacqueline Vernarelli

Autofluorescence Microscopy Study of Lung Cancer Classification and Diagnosis
Undergraduate: Run Li ’18
Cancer diagnosis is critical in patient care yet it currently mainly depends on subjective evaluations by a pathologist. Objective 
alternative methods are urgently needed to enhance the accuracy of cancer diagnosis. We present here our effort in developing 
optical pathology, a noninvasive approach for cancer detection and diagnosis with light.

We imaged unstained lung squamous cell carcinoma and normal lung pathological slides with a quantitative autofluorescence 
microscope. Quantitative auto fluorescence microscope yields the absolute concentration maps of various endogenous 
chromophore in tissue based on unmixing the chromophore fluorescence excited with UV and blue light. The concentrations 
of the endogenous chromophores for cancerous and normal lung tissues are found to be significantly different. Our analysis 
on a total of 54 cases of normal and cancerous lung tissue specimens from 18 patients show the concentration of endogenous 
chromophores may be used to differentiate normal lung tissue and different stages of lung cancer.

Scholarship: Hardiman Scholars and Lawrence Program
Faculty Mentor: Min Xu

Communication Analysis of Social Media Messages Surrounding Broadway’s “Dear Evan Hansen”
Undergraduate: Christian Kabbas ’18  
My project is an in-depth analysis of the social media messages surrounding Broadway’s current hit-show, “Dear Evan Hansen.” 
Widely acclaimed as the first contemporary piece of theatre to deal with the subject of social media and online communication, 
“Dear Evan Hansen” explores the implications of these topics in regard to issues facing the youth of today, including: suicide, 
depression, anxiety, loneliness, and trying to fit in, among others. My project examines whether or not these messages are truly 
resonating with audience members, fans, and young people in general. This includes an examination of how, and to what extent, 
fans are exhibiting the same online behavior depicted in the show, as well as how they are utilizing online social communities 
in their daily lives. Lastly, I’m also researching how these behaviors align with the producers’ and artists’ hopes for message 
retention, and how the production itself is fostering its hallmark themes in its online communications.

Scholarship: Corrigan Scholars Fund 
Faculty Mentor: Mary Sallyanne Ryan 

From Resettlement to Rejection: The Educational Attainment Struggle of Young Adult Refugees in America
Undergraduate: Camille Giacovas ’17
As an independent project for this Spring 2017 semester, my research is an in-depth analysis seeking to identify trends and 
correlations between the states in which refugees are resettled in the U.S. and the rate of their educational attainment. I will 
specifically focus on high school-aged refugees between 16-26 years old since, for some states, the maximum age that free 
public secondary school is offered is 26 years old, while the national standard for working age begins at 16 years old. The 
purpose of my project is to question U.S. refugee resettlement policy through statistical data by specifically asking 1) How 
do young adult refugee’s geographic resettlement affect their prospect of educational attainment in America? 2) In terms of 
America’s changing job market, how do the barriers refugees face in the United States’ education system hinder their prospect 
of economic self-sufficiency?

Faculty Mentor: Gwendoline Alphonso

The Effect of Hip-Hop Culture on Black Youth: A Comparative Study of American and Tanzanian Rap Music
Undergraduate: Michael Harding ’18 
When it comes to controversial issues in the black American community, specifically the effects of rap music, there are two 
distinct trains of thought. Some argue that rap is a negative influence on black youth. Supporters of the form maintain that hip 
hop music is merely a poetic expression of the struggles of inner city life. Despite heavy influence from American rap, successful 
Tanzanian rap artists’ lyrical content is less violent and misogynistic. This comparative analysis examines the effect of rap on 
American and Tanzanian youth and its social discourse. I expected that Tanzanian youth are more positively impacted by their 
hip hop culture than their American counterparts because of the lack of negativity in Tanzanian rap lyrics. I conducted my 
research via scholarly sources and by interviewing students at Loyola High School in Dar es Salaam about how blackness is 
understood and expressed in Tanzanian rap. My results showed that Tanzanian rap does not have the same negative effect on 
its youth as its American counterpart.

Scholarship: Mancini Fund 
Faculty Mentor: Bryan Crandall

Yes, It Existed HERE: Slavery and Reluctant Abolition in 18th and 19th Century Connecticut and Massachusetts
Undergraduate: Katie Henderson ’17 
In the course of his research on slavery in colonial Fairfield Dr. Rosivach assembled names and vital statistics for some 550 
individuals of African ancestry, almost all slaves, in the town of Fairfield during the eighteenth century. The purpose of this 
project is to organize this information in the form of a census, to verify its accuracy, to look for further individuals to add the 
census, and to edit the census in the form of a searchable database, which will be presented to the Fairfield Historical Society 
and also archived and publicly accessible here at Fairfield University. I work with original sources, principally probate filings 
and land records from the time, to find more to complete this record on Fairfield’s slaves. The day-to-day work involves reading 
through large amounts of unindexed records looking for relevant information, then comparing these findings to the master 
list of slaves. I then categorize the information I find into newly documented individuals or more information about slaves 
previously documented.

Scholarship: Mancini Fund
Faculty Mentor: Anna Lawrence

Resisting Capitalism, Not Globalization
Undergraduate: Joan Iezin ’17
My paper analysis three major protest movements: The anti-WTO/IMF movements, Occupy Wall street, and recent anti-
TPP movements. These three movements have been incorrectly titled as “anti-globalization,” which has placed a negative 
association with these movements. Through three main arguments I aim to shift this narrative back to their true nature as anti-
neoliberal and anti-capitalist movements. First, what these conflicting ideologies share is that whether from a neoliberal or a 
neoanarchist perspective, all are pro-globalization but one different from the popular understanding of globalization. Second, all 
borrow from the horizontal philosophy found in neoanarchist thought which creates a tie to anti-capitalist philosophy. Third all 
oppose neoliberalism capitalism because each movement sees that neoliberalism as the source of their reason to protest. This 
paper not only attempts to better understand these movements, but also to create a context to understand current political 
phenomenon of globalist and isolationist politics.

Faculty Mentor: Marcie Patton 

The Cross-Sectoral Analysis of the United Nations Security Council’s Protection of Civilians
Undergraduate: Jaclyn Conte ’18, Brianna Klenkel ’18, Jaimee Downes ’18, Anmol Tabassum, Grace Farrell ’19
In 1999 the Protection of Civilians (PoC) became an important United Nations’ Security Council (UNSC) concern after the 
UN failed to uphold human rights in the Rwandan Genocide, the former Yugoslavia, East Timor, and the Democratic Republic 
of the Congo.  Five Humanitarian Action students looked at different aspects of the UN Cluster System (specific sectors of 
humanitarian action) via cross-sectoral examination with relation to PoC. The students each researched a cluster and will 
present collaboratively on their finding:  food security during crises: children and staff in schools during humanitarian crisis; 
health aspect from the UN cluster perspective, especially through the World Health Organization (WHO); the WASH cluster, 
which puts attention on Water, Sanitation, and Hygiene; and, ways to bridge two of the main clusters -  health and protection 
- and how the Security Council can and continues to develop new ways to better promote gender equality in displaced areas 
through specific targeted actions.

Scholarship: Lawrence Program
Faculty Mentor: Janie Leatherman 
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Student Nurses’ Comfort in Screening Patients for Disordered Eating Behaviors
Undergraduate: Maura Tierney ’17
Nursing students will frequently encounter patients with disordered eating (DE) behaviors. It is important to identify these 
behaviors early as they may develop eating disorders or other clinical problems such as obesity or osteoporosis in addition to 
the mental health. If nurses have not been educated on DE, they may not recognize the symptoms.

Scholarship: McGuinness Program
Faculty Mentor: Kathryn Phillips

Girls Just Want to Have Fun: Support Networks and Their Influence on Feminine Juvenile Delinquency
Undergraduate: Sean Tomlinson ’19
This research explores the support systems in place for juvenile delinquents affiliated with detention centers local to Fairfield, 
Connecticut who identify as female, before, during, and after incarceration.  This project is based on personal interviews, 
surveys, and supplementary research that illustrates the need for strong support for marginalized populations and the effects 
of labeling an adolescent as a “delinquent”. This research strives to identify the most effective support networks for female 
juvenile delinquents.

Scholarship: CAS Endowment
Faculty Mentor: Sara Wessler

Robust Object Tracking with Multiple Kernel Centers
Undergraduate: Michael Wright ’17 , Kerin Nussbaum ’17, Kyle Dube ’17, Andrew Tavcar ’17
Video tracking is the process of using cameras to locate objects that are moving over time.  It has many existing and emerging 
applications including: security, surveillance, video communication, traffic control, medical imaging, self-driving vehicles, and 
virtual and augmented reality.  Objects being tracked can vary in velocity, distance from the camera, and temperature, and 
can be obscured by other objects that cross or combine paths.  Existing tracking software typically relies on a single kernel 
(tracking area).  Developing new software that utilizes multiple kernels will offer more reliable and robust tracking.
The project involves the development of a novel multiple kernel tracking algorithm, improving upon existing single kernel object 
tracking methodologies.  Video recording samples of different object scenarios will be gathered and processed for use in 
software testing.  This data will be used to develop new object tracking software that can more effectively track objects that are 
changing, moving, and obscured.

Scholarship: Hardiman Scholars
Faculty Mentor: Djediga Belfadel

Egan School of Nursing and Health Studies Projects

Capstone Project
Undergraduate: Kerry Adams ’17'
I will be researching the benefits of having a floor huddle before each shift with the nurses, doctors, and other healthcare team 
members to discuss patients on the floor. The huddle will be run by the charge nurse who we give a brief summary of patient 
assignments for that shift, if any patients are going off the floor for procedures, any possible discharges, and patients “to 
watch” that may be unstable. This will help to ensure the health care providers are coordinating care and working together. It 
also provides any opportunity for health care team members to voice any concerns or questions they may have.

Faculty Mentor: Kathleen Lovanio

Medication Adherence
Undergraduate: Catherine Baker ’17
In the emergency department at St. Raphael’s Hospital there happens to be a huge turn around with patients because they 
are not adhering to the medications they are prescribed. In particular, patients will be prescribed an antibiotic and then are 
discharged under the instructions to take the antibiotic, however are seen to come back into the hospital not long after their 
discharge with similar symptoms because they are not adhering to their antibiotics. It is important for the patients to be 
educated on why it is important to continue taking their antibiotics even after the symptoms seem to be taken care of.

Faculty Mentor: Teresa Meyer

Patient Teaching Guide for Magnesium Sulfate Administration in Labor & Delivery
Undergraduate: Julia Berkery ’17
Reviewing research and literature as a part of creating a patient teaching guide for patients, for the administration of 
magnesium sulfate, an obstetrical high risk drug used in a labor and delivery setting.

Managing Effective Crisis Communication: Planned Parenthood A Case Study Approach
Undergraduate: Megan Lafleche ’17 
This study analyzes the use of crisis communication strategies during an organization’s image restoration process. Specifically, 
this research focuses on Planned Parenthood’s crisis that following the release of a video that falsely accused the federally-
funded organization of selling fetal tissue for profit. July, 2015 Planned Parenthood had to undergo an immediate image 
restoration and public relations plan to both apologize and manage the ongoing criticism of the organization. Through my 
evaluation of Planned Parenthood’s social media posts and responses to the public by the federation’s President, Cecile 
Richards, I was able to apply Coomb’s Situational Crisis Communication Theory (SCCT) as a framework to analyze the crisis 
response strategies used. Planned Parenthood focuses largely on enhancing the organization and diminishing the issue at stake 
rather than taking a more defensive approach to the attacks made against them.

Scholarships: Hardiman Scholars
Faculty Mentor: Colleen Arendt 

Little Liberia: A Demographic and Historical Study of Antebellum Bridget
Undergraduate: Erin Monahan ’18
Historical information on the antebellum, Native American and African American community in the South End of Bridgeport was 
gathered over the Summer of 2016 through newspaper searches, census mapping, and primary-document research in African-
American and Native-American archives at the Connecticut State Library. This research will then be used to historically map out 
the Little Liberiia neighborhood with GIS. This research could eventually be used to create an exhibit with the Freeman center 
representing the Mary and Eliza Freeman houses, the oldest standing houses built by free African Americans in the state of 
Connecticut. The Freeman Houses preserve and teach the multi-racial history of the city of Bridgeport, and this research on the 
Little Liberia community will contribute to the mission of the Freeman Center.

Scholarship: Hardiman Scholars
Faculty Mentor: Cecelia Bucki

“[I]n meager luxury”: LGBTQ Rights and Resistance in Putin’s Russia
Undergraduate: Abigayel Phillips ’17
This independent project explores the vast history of LGBTQ rights in Russia and culminates in a study of the current conditions 
in which the LGBTQ community lives under the totalitarian leader Vladimir Putin. The project seeks to understand specifically 
where sites of resistance have formed that have allowed the LGBTQ community to survive and to form and pass on modes of 
identity under multiple totalitarian regimes, specifically using media, literature and film to portray LGBTQ Russian culture as 
well as the threats it faces. The project will also candidly explore the character of Vladimir Putin and the leader’s relationship to 
and role in nation building and the creation of so-called ‘unifying’ state ideology, as well as observe the relationship between 
the Orthodox Church and the Russian government. This project will ultimately highlight the unique fight for human rights the 
LGBTQ community in Russia faces and takes part in through community activism.

Faculty Mentor: Johanna Garvey

Conversation Partners Program 
Undergraduate: Jesse Sachs ’19
The Conversation Partners Program at Fairfield University seeks to provide a commitment-free, challenging way for international 
students (ESLs) to improve their English-speaking by matching them with native English speakers (Domestics).  Schedule will 
include a training session conducted by an expert (3/24 brunch), three evening-time meetings (3/26, 4/2, 4/16), and a field trip 
to IKEA and Pepe’s Pizza in New Haven, CT (4/30).  I am currently reviewing applications and conducting interviews to obtain 
21 participants, an ideal 3:1 ratio (ESLs to Domestics).  An already-recruited ESL teacher will provide training over brunch.  Each 
2-hour meeting will provide dinner and 20 minutes of speaking time for all international students through ESL activities.  On the 
New Haven field trip, Domestics will assist ESLs with course projects and papers.  This pilot program has three goals: provide 
support for international students, facilitate intercultural communication, and determine how Fairfield may improve its services 
to ESL students.

Faculty Mentor: William Abbott

Vanessa Bell and Post-Impressionist Domesticity
Undergraduate: Shea Spiller ’17
My project focuses on the life of Vanessa Bell, a 20th century British artist. Vanessa bell was a founding member of the 
Bloomsbury Group, an influential group of post-impressionist artists, writers, and intellectuals who worked in England during 
the first half of the 20th century. My paper specifically focuses on Vanessa Bell’s development of post-impressionist domesticity 
where she brought her home into the world of modern art through painting and interior design/decoration. The paper looks 
at how each of her homes contributed to this practice of living through art, resulting in her masterpiece of post-impressionist 
domesticity at Charleston farmhouse in Sussex, England. The funding that I received through the Mancini Scholarship Fund 
allowed for me to visit Charleston which is preserved as a museum in dedication to Vanessa Bell and the Bloomsbury Group.

Scholarship: Mancini Fund
Faculty Mentor: Mary Ann Carolan
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Patient Controlled Analgesia
Undergraduate: Jenna Clemente ’17
I am providing research about the new Patient Controlled Analgesia (PCA) system, which regulates the patient’s CO2 level to 
ensure that they are not receiving too large of a dose of pain medication. Also, I will provide patient education about the new 
system, how it works, and why the patient is receiving this specific treatment.

Faculty Mentor: Rose Iannino-Renz

Improving Patient’s Need for Post-Op Ambulation
Undergraduate: Natalie Cohen ’17
This research will look at evidence based education intervention to improve patients knowledge regarding post-op ambulation.

Faculty Mentors: Katherine Saracino, Suzanne Turner

The Effects of Early Admission into SICU from OR/PACU
Undergraduate: Elizabeth Costanzo ’17
This research project will consider early admission into the SICU from either the OR or PACU. Often time patients are transferred 
to the SICU prior to being woken up from anesthesia properly. Patients are received in the SICU without proper prescriptions 
written creating a safety hazard. Nurses are unable to provide medications to the patients until orders are written and filled.

Faculty Mentor: Kathleen Loviano, Katherine Saracino

Discharge Education on Diabetes
Undergraduate: Julie Czapkowski ’17
One thing that many of the nurses in the Emergency Department told me that needed improvement was discharge teaching. 
On average, the nurse might spend 5 minutes discharging a patient. With this said, most of the time information is lost or 
the patient will forget by the time they have gotten home and will end up doing the same thing that got them into the ER in 
the first place. Therefore, I have decided to pick the diagnosis of Diabetes to focus on for discharge teaching. This diagnosis 
requires a lot of knowledge and attention to detail to maintain proper blood glucose readings and preventive measures. I have 
spoken with my clinical instructor, Dr. Gerard, and she has mentioned a educational book on Diabetes that hopefully I can 
incorporate into this discharge teaching. Overall, Diabetes is a diagnosis that requires a lot of discharge education and my 
project is going to focus on effective teaching to prevent patients from coming back into the ER.

Faculty Mentor: Sally Gerard

Antepartum Education for Expecting Parents
Undergraduate: Hannah P. Dahlke ’17
While working on a Labor and Delivery unit during transition, I observed a need for supplemental antepartum education for 
parents. After discussing this with nurses on the floor, I plan to create a brochure/pamphlet for parents regarding warning 
signs/normal findings in the antepartum period. Pamphlets will be given to patients who are on the floor for rule out of preterm 
labor and for antepartum distress.

Faculty Mentor: Karen Brown

Bringing Home Baby: Tips and Tricks on How to Care for Your Newborn
Undergraduate: Katherine Dalton ’17 
This project will focus on “tips and tricks” for new parents. It will include safety instructions for new parents concerning choking, 
signs/symptoms of common illnesses in newborns as well as when to contact the provider, and tips on ways to comfort an 
infant, such as swaddling.

Faculty Mentors: Katherine Saracino, Patricia Lamb

Infection Control is in your hands
Undergraduate: Marguerite Delucia ’17
Hand hygiene is one of the major components in preventing the spread of hospital-acquired infections among patients. With 
the lack of hand washing from all hospital staff members, patients are becoming more at risk for acquiring infections spread 
from other patients. Alcohol-based hand rubs and liquid soap and water are the two main forms of hand hygiene found within 
healthcare settings. Understanding the difference between the two and when to use each is critical in preventing the spread 
of infection from one patient to another. The Centers of Disease Control and Protection’s “5 Moments for Hand Hygiene” is 
discussed to reinforce the crucial moments of when hand hygiene should be practiced. Barriers and lack of support from the 
organizational system are mentioned in order to try and understand where the route of cause starts, allowing a plan to be 
implemented to improve hand hygiene practices. A poster was created and placed outside each patient’s room, on a hospital 
unit, to remind each staff member, walking in and out of the room, to preform hand hygiene. With the research found and the 
project being implemented, the goal is aimed at reeducating staff members on the importance of hand hygiene and preventing 
the spread of hospital-acquired infections. When caring for a patient, their safety is a main priority in providing the best care. 
Infection control is in the hands of the staff and without it, hospital-acquired infections will continue to rise.

Faculty Mentors: Linda Roney, Katherine Saracino

Contact Precautions Protocol of Food Trays
Undergraduate: Julia Brown ’17
Contact precautions in hospital settings are significant in the process of reducing the transmission rates of various 
communicable diseases. Health care providers are trained extensively on the use of PPE; most commonly donning gowns and 
gloves before entering a patient room. There is currently no protocol on how to address the removal of food trays from patients’ 
rooms that are otherwise on contact precautions. The following research looks at the significance of contact precaution 
practices, and relevant interventions that have been taken regarding food trays.

Faculty Mentor: Kathleen Lovanio

The Effectiveness of Epidurals for Women in Labor and Giving Birth
Undergraduate: Lauren Buonasora ’17
On the labor and delivery unit at Yale New Haven Hospital, many epidurals are given each day. However, a common 
misconception is that they eliminate all pain during childbirth, which is not true. The goal of this research is to examine how they 
work, to determine their effectiveness and to educate patients about them.

Faculty Mentors: Linda Roney, Kathy Saracino

Teaching on Kcentra
Undergraduate: Kelsey Burke ’17
Kcentra is an FDA approved intravenous drug that is used for the urgent reversal of acquired coagulation factor deficiency 
induced by Vitamin K antagonist therapy. This drug is used in adult patients who are having massive bleeding from Vitamin K 
antagonist therapy or that need emergent surgery. I will create a brochure that effectively educates nurses on how to properly 
administer Kcentra, precautions that must be taken to ensure patient safety, save dosing checks and patient education that is 
needed.

Faculty Mentor: Rose Iannino-Renz

CAM ICU
Undergraduate: Caroline Campanelli ’17
This presentation will be researching the importance of understanding and assessing delirium among ICU patients. Using the 
CAM assessment tool, which stands for Confusion Assessment Method, to assess for delirium in patients, especially those in the 
ICU who are on heavy sedating drugs. This is a tool that needs to be better implemented into ICU nursing assessments. This 
project will explore a different approach to using this tool and the importance of it.

Faculty Mentor: Kathy Saracino

Post-Op Ambulation
Undergraduate: Adriana Carino ’17
For my research project, I will be looking into promoting early ambulation post-op since I am on a surgical floor that deals with 
pre and post operation. For each different type of surgery, I will look at the earliest time one would want to start ambulating 
and ways to promote it. I will also look into factors that will help contribute to promoting easy ambulation such as a place on an 
IV pole for a Foley catheter bag.

Faculty Mentor: Patricia Lamb

Insulin Pen Project
Undergraduate: Alissa Carpino ’17
My capstone project will be in education for the staff of the medicine floor regarding insulin pens. It will include educational tips 
so that the nurses are prepared and can properly educate patients that need to leave the hospital with a new insulin pen.

Faculty Mentor: Sally Gerard

Opioid Prescription
Undergraduate: Kristin Cheslock ’17
Nurses have a major role in the education for patients prescribed opioids. The risk for addiction is highly increased with just one 
dose of an opioid. Both nurses and patients need to increase their knowledge on opioids to avoid complications and addiction.

Faculty Mentor: Rose Iannino-Renz

Family Education Pamphlet: A Guide to Hospice Care
Undergraduate: Jennie Chieco ’17
This pamphlet contains information for families, caregivers and friends who have a loved one entering the hospice program 
at the VA in West Haven.  This pamphlet outlines the different scenarios they can expect during this time and offers support 
during this difficult time.

Faculty Mentor: Kathleen Lovanio
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Pain Management and Addiction
Undergraduate: Kelly Elson ’17
Pain management is a problem in the ED. Providers and nurses can sometimes not recognize that people that have been on life 
long pain medications build a tolerance. My research aims to teach health care workers that tolerance and addiction call for a 
higher dose of medication in order to treat the pain.

Faculty Mentor: Rose Iannino-Renz

Decreasing Falls in Psychiatric Patients
Undergraduate: Kelly Elson ’17 
Falls in the Emergency Department are common amongst patients that haver psychiatric issues. My research will aim to 
decrease the frequency that these incidents occur and how RNs can work to make sure these kinds of falls do not happen.

Faculty Mentor: Rose Lannino-Renz

Ventilator Assisted Pneumonia in the acute care setting
Undergraduate: Jaqueline Foley ’17
This project includes data collection and information regarding patients incidents of acquiring ventilator assisted pneumonia 
during their hospital stay in an intensive care unit. This project focuses on creating a plan and executing it using a guidance tool 
to decrease the number of VAP cases and increase adherence to protocol. 

Faculty Mentor: Teresa Meyer

Improving Physician Nurse Communication
Undergraduate: Gianna Formisano ’17 
My topic is improving physician-nurse communication. In my med-surg unit most mistakes and gaps of information on the 
floor come from lack of communication between doctors and nurses. My plan is to educate both physicians and  nurses on 
the importance of communication and implement a system where doctors are highly advised to communicate with nurses 
on their morning rounds with a plan for the patient. The nurse manager will then communicate with the nurses to see what 
residents did not check in and update the nurses with the plan and speak to the attending in charge of that group. In addition, 
sheets will be in each patients chart if the physician can not find the nurse and the doctors will be expected to fill it out during 
rounds in order to fill in the nurses on the plan. This will avoid any gaps in communication as well as questions in regard to any 
new medications, new plans, surgeries, or discharges to lessen the amount of times nurses need to call the doctor as well as 
everyone being on the same page.

Faculty Mentors: Kathy Saracino, Kathleen Lovanio

Staff Education about Febrile Neutropenia
Undergraduate: Caroline Gailius ’17
This study involves educating staff in an oncology unit about febrile neutropenia where some cases of febrile neutropenia are 
not handled properly which result in poor patient outcomes.

Faculty Mentor: Rose Iannino-Renz

Proper Documentation for Patient’s Prescribed Opioids in the Acute Care Setting
Undergraduate: Danielle Gallo ’17
For my research project I will be describing how to properly document in the Yale New Haven Health System(EPIC) when 
a patient is prescribed Opioids in the acute care setting. Currently, I am on an Orthopedic unit where we get patients post-
op total hip, knee, and shoulder replacements. When prescribed opioids, it is crucial for nurses to assess prior and post 
administration of medications such as Oxycontin or HYDROmorphone. In my research project I will educate nurses on exactly 
what an opioid is and list examples, along with guiding them on how to document in EPIC using the Pasero Opioid-induced 
Sedation Scale (POSS). The use of POSS empowers nurses to assess not only the patient’s pain before intervening with 
medication, but also assessing 30-60 minutes after the medication has been given. I will described exactly what the POSS 
guidelines are and how to properly adhere to them.

Faculty Mentor: Ashley Lupo

Bariatric Diet Intake form
Undergraduate: Matthew Garvey ’17 
This is a revamped fluid intake form for patients to be able to log how much is taken in within 4 hours. In turn, it will increase 
patient’s accountability and responsibility, training them to monitor their fluids. This is pertinent because, if they do not 
accurately monitor their fluids complications are more likely to occur.

Faculty Mentor: Katherine Saracino 

Diet Adherence
Undergraduate: Ashley Greckens ’17
Working on a Cardiac Telemetry floor, we see individuals maintain their diet while in the hospital, get discharged and far too 
often get readmitted a few days later. Diet adherence is a major problem in our CHF patients, and I would like to provide them 
with the information to help avoid the hospital and maintain optimal health. Originally, I got this idea while working super bowl 
Sunday, when we had several new admissions related to diet consumption and lack of adherence.

Faculty Mentor: Rose Iannino-Renz 

What to Expect When You are Expecting Open Heart Surgery
Undergraduate: Alexandra L. DeMartino ’17
A pamphlet that describes what to expect right after coming back from open heart surgery. In this pamphlet, it will explain what 
exactly the medical team will be doing and what you can expect pain wise as well as progress wise as you have about a week 
stay in the hospital. This information will be given to the patient before they go to surgery so they can be prepared.

Faculty Mentor: Tina Budd/Platt

Will caregiver education of pediatric febrile management reduce the recidivism of patients who present with febrile children 
age 0-6 to Bridgeport Hospital Emergency Department and reduce healthcare costs of caregivers?
Undergraduate: David. T. Demet ’17
This project attempts to educate parents and caregivers on methods to take and treat fever in children 0-6 years old. A 
questionnaire will be given to assess knowledge, and a brochure will be handed out concerning basic febrile management. This 
project attempts to reduce visits to the ED by parents / caregivers of children with febrile illnesses, by reducing their anxiety 
towards treating fevers at home. The goals of this project would be educating parents / caregivers on the basics of what a fever 
is, its treatment options, reducing recidivism rates, and decreasing healthcare costs.

Faculty Mentor: Carole Pomarico

Cancer Support, There’s an App for That
Undergraduate: Kimberly DeRosa ’17
Many cancer patients, whether receiving chemotherapy or hospitalized for an acute attack, have a lot of down time on their 
hands. Frankly, any patient in a hospital has a lot of down time on their hands, especially during the workday when friends or 
family members cannot come to visit. Since the world is becoming more and more technologically advanced, there are now 
applications (or “apps”) on Smartphones for various things. For this project, I am going to research the top five cancer support 
and chemo-related informational apps. I will do this in a pamphlet form that will be easy to distribute to patients if they want to 
receive more information about cancer related apps.

Faculty Mentor: Rose Iannino-Renz

Skin-to-Skin For The Win
Undergraduate: Courtney DeSisto ’17
Premature babies benefit greatly from skin-to-skin contact, also known as kangaroo care, with both mothers and fathers. In the 
NICU oftentimes parents are hesitant to do skin-to-skin because of how unstable the babies can be. However, it is so beneficial 
to the baby to receive kangaroo care if he or she is able to do so from a medical perspective. This project demonstrates why 
kangaroo care is so beneficial to not only the babies but also their parents. The research has so much evidence encouraging 
skin-to-skin and it is important to share this information, especially with first time parents. This project aimed to provide new 
parents with all the information they need about kangaroo care and to encourage parents to ask if that is a possibility in their 
infant’s care.

The Importance of Rest in NICU Babies
Undergraduate: Courtney DeSisto ’17
Babies in the NICU are constantly being assessed and moved around. This project focuses on the importance of rest time, 
especially in premature babies. It notes how bundling care to allow babies the most time possible to heal and to grow. 
Premature babies spend so much energy doing simple things to stay alive like controlling their temperatures and feeding that 
caregivers must allow them down time as well.This project demonstrates just how important it is for babies to sleep and why 
caregivers should be hands off in between care time unless vital to the patient’s health.

Breaking the Language Barrier: Working with Interpreters when Providing Patient Teaching
Undergraduate: Shauna Dresel ’17 
With growing diversity among racial and ethnic groups living within the United States, it is becoming increasingly challenging 
for nurses to provide culturally-sensitive, patient-centered care. A language barrier frequently accompanies a diverse patient 
population, thereby augmenting this challenge. With the Hispanic population being the largest minority group within the United 
States and continuing to increase in size, the number of Spanish-speaking patients encountered in hospitals is on the rise. It is 
of utmost importance that nurses understand the significant benefits that accompany utilizing a professional interpreter when 
providing patient teaching, as opposed to a bilingual healthcare professional or a family member. In addition, when working 
with qualified interpreters there is proper etiquette that nurses must understand and follow, in order to secure and maintain 
rapport with patients and their family members.

Faculty Mentor: Kathy Visinski

Quiet Time
Undergraduate: Jennifer Dumond
Quiet Time, a pilot program being launched in April 2017 on the Intermediate Care Unit of Greenwich Hospital, provides an 
hour of uninterrupted rest for patients in order to promote a healing environment. Alongside my nursing preceptor, I have 
participated in data collection regarding hospital noise levels as well as education of patients and staff.
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Maintaining Patient Normothermia Before, During, and After Surgery
Undergraduate: Aryam Kifle ’17
My project is my nursing capstone. I am doing my clinical hours in the Operating Room at Stamford Hospital and aiming to 
assess adherence to policy and maintenance of normal temperature for patients. The OR involves cold temperatures due 
to varying factors such as general anesthesia and it is extremely important to ensure before, during, and after surgery that 
patients are in the normal temperature range. My project will be assessing for that in my OR that I am doing my clinical hours in 
specifically.

Faculty Mentor: Sally Gerard

Video Surveillance to Reduce Patient Falls
Undergraduate: Victoria Leblanc ’17  
My research project will propose the idea of implementing video surveillance in the VA Hospital to reduce the number of patient 
falls. I am currently working night shifts on a medical surgical floor and the staff has expressed a need for change to keep 
patients safer and free from falls during the night. Many hospitals have started to use video surveillance in patient’s rooms and 
have drastically improved patient safety while also being cost effective.

Faculty Mentor: Kathleen Loviano 

Neutropenic Precautions for the Immunocompromised Patient
Undergraduate: Katherine Grosso ’17 
Reviewing literature and researching as a part of developing a patient teaching guide for neutropenic patients in the oncology 
setting.

Faculty Mentors: Dr. Sally Gerard, Kathy Saracino 

Nurse Responsiveness in Regards to Hourly Rounding
Undergraduate: Jessica Guarino ’17 
Patients on my floor have been reporting a decrease in satisfaction in nurse responsiveness on the floor. This project is aimed at 
increasing hourly rounding, to improve patient satisfaction.

Faculty Mentor: Cynthia Bautista

Improving Patient Education Upon Discharge to Reduce ER Visits
Undergraduate: Kelly Linnane ’17
I will be presenting research on how nurses on my unit can better educate patients during discharge to help reduce the number 
of visits to the emergency room.

Faculty Mentor: Kathryn Phillips

Lupus & Lupus Nephritis Project
Undergraduate: Alexandra Maravic ’17
As a nursing student on an Oncology/Hematology floor, patients with Lupus and Lupus Nephritis are not usually admitted 
to this unit. As of late, the unit is seeing more and more patients with this autoimmune disease.  Many of the nurses felt that 
they did not know much about the disease so I decided to focus on providing an inservice on the disease, medications, and 
treatment options to educate the staff.

Faculty Mentors: Rose Iannino-Renz, Katherine Saracino

Is Purposeful Rounding Effective to Increase Satisfaction Scores in one Outpatient Setting?
Undergraduate: Sandra Marshall-Wray ’17
Evidence based protocol on hourly rounding. It will look at the HCAHP scores before implementation of the rounding. Providing 
scripts for staff to follow and a log documenting each time a patient is checked on the hour and what was done for that patient.  
Staff asking specific questions like are you having pain? can i get you something to drink? may I take you to the bathroom? and 
before leaving is there anything else I can do for you? The idea is to provide quality care and the results reflected in the surveys 
sent to patient after visit for. The satisfaction scores are received from this. This project will show the step by step process, and 
measure the results through the press Ganey scores which is received every month.

Faculty Mentor: Carole Pomarico

How does using technology as a distraction decrease stress and anxiety in both pediatric patients and their parents?
Undergraduate: Jacquelyn Marzigliano ’17
In my experience at transition clinical in the preoperative area, I have observed several pediatric patients of all ages who have 
struggled with the process of surgery.  I have observed high stress and anxiety in both patients and parents during this process. 
One thing that helps decrease both stress and anxiety is the use of technology. I will focus my project on educating parents on 
different technologies that are available to their children to aid in the process of medical surgeries and procedures. I will make a 
pamphlet to hand out in the preoperative area so that parents know what items are available to decrease stress associated with 
their child’s medical experience.

An Opioid Awareness: Protocol to increase the awareness of the dangers of misuse, improper storage and disposal of opioid 
prescription drugs in patients discharged from the Emergency Department
Undergraduate: Luciana Gliga ’17, Johane Samedy ’19
United States is the biggest consumer of opioids, in the entire world. Although, it represents only 5% of the world’s population, 
U.S. is the consumer of 80% of global supply of opioid drugs. According to CDC, in 2014, almost 2 million Americans abused or 
were dependent on prescription opioids; opioids killed more than 33,000 people in 2015, more than any year on record. Nearly 
half of all opioid overdose deaths involve a prescription opioid. This capstone projects assesses the ER patients’ knowledge 
of opioids use, misuse, storage and disposal and will create a protocol to increase the awareness of the dangers of misuse, 
improper storage and disposal of opioid prescription drugs in patients discharged from the Emergency Department.

Faculty Mentor: Erika Setzer

Neutropenic Precautions for the Immunocompromised Patient
Undergraduate: Katherine Grosso ’17 
Reviewing literature and researching as a part of developing a patient teaching guide for neutropenic patients in the oncology 
setting.

Faculty Mentors: Sally Gerard, Kathy Saracino 

Nurse Responsiveness in Regards to Hourly Rounding
Undergraduate: Jessica Guarino ’17 
Patients on my floor have been reporting a decrease in satisfaction in nurse responsiveness on the floor. This project is aimed at 
increasing hourly rounding, to improve patient satisfaction.

Faculty Mentor: Cynthia Bautista 

Empathy in the ED
Undergraduate: Timothy Hatton ’17 
The emergency department is a difficult environment not only for the staff, but patients alike. Settling patients who are 
commonly anxious and in pain into the emergency department setting requires a great deal of tact and empathy; traits 
frequently overlooked in the ED. By educating nurses on the importance of empathy when interacting with clients in the ED I 
hope to improve the patient experience.

Faculty Mentor: Kathleen Lovanio

Educating nurses about the benefits of music therapy on patients that are mechanically ventilated in the Intensive Care Unit 
(ICU) .
Undergraduate: Amy Heidenreich ’17
The aim of this project is to educate nurses about complementary alternative medicine, specifically music therapy, as an 
effective method of reducing the physiological signs of anxiety in patients receiving mechanical ventilator support. Anxiety 
is a prevalent symptom experienced by patients that are mechanically ventilated. There is a need for effective relief of 
anxiety, without increasing the risks as a result of the intervention. Experimental evidence supports the use of music as a 
complementary therapy for the management of anxiety and pain. However, there is a limited awareness for nurses as to the 
usefulness of music therapy in the ICU.

Faculty Mentor: Carole Pomarico 

Care of a Patient During a Seizure in A Epilepsy Center
Undergraduate: Alyssa Hooper ’17 
For my project, I am focusing on the care of a patient who is undergoing a seizure. I am located at the West Haven VA on a Step 
Down Unit and this unit is considered to be a “Epilepsy Center of Excellence”. People come in who have a seizure disorder and 
the goal of their stay is to have a seizure so this can alert the neurology team to see what is going on with that patient. I am 
interested in the care of a patient in this epilepsy center and the protocol for the nurses when a patient is having a seizure. I am 
also interested in what makes this unit an Epilespy Center of Excellence and what that really means. I am going to work with 
neurology and the nurses on my floor to possibly change some of the assessments that neurology wants done when a patient is 
here for a seizure.

Postpartum Depression Screening
Undergraduate: Elizabeth Jentzen ’17 
I will be presenting tools and techniques to screen for postpartum depression in new mothers. I will propose implementation 
at hospitals. I will examine tools and procedures that are implemented at surrounds hospitals. The project is still a work in 
progress.

Faculty Mentors: Sally Gerrard, Kathy Saracino 

Car Seat Monitoring In Newborn ICU
Undergraduate: Kaylyn Johnston ’17 
For my capstone project I will be discussing car seat safety. Before discharge from the NICU, most babies are required to pass 
a “Car Seat Test” where they are monitored in their car seat for 90 minutes. Newborns must be able to maintain an oxygen 
saturation of 90% or above, a respiratory rate of 30-70 breath/minute with no periods of apnea, and a heart rate greater than or 
equal to 90 BPM.

Faculty Mentor: Kathryn Phillips
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General Fasting Guidelines for Surgical Patients
Undergraduate: Sarah Mitchell ’17
This project explains the guidelines of fasting before surgical procedures to patients. Many patients are told by phone how long 
they need to fast before surgery. The doctors discuss when they should stop eating solid foods, clear liquids, and medications 
before surgery but sometimes patients may forget or misinterpret this key information which can lead to their surgery being 
delayed or moved to another date.

This project will include a brochure for patients about general fasting guidelines for surgical patients and also a flyer that the 
nursing staff and surgeons/doctors can keep on the floor. The goal is that this information will provide a clear understanding 
to patients about when they need to start fasting, certain liquids that are acceptable to drink before surgery, and certain 
medications that have a specific time frame for being discontinued before surgery.

Faculty Mentor: Patricia Lamb

Improving Hospital Discharge
Undergraduate: Heidi-Ann Morgan ’18
The goal of this research is to create a discharge process that can significantly improve the discharge time for patients after 
total joint replacement surgery whose plans are to go home. Through the bundling of various processes already in use I believe 
hospital discharge can be a less confusing process for both patient and their family as well as the medical staff involved.

Faculty Mentor: Carole Pomarico

Premature Newborn Safety
Undergraduate: Sarah Morrissette ’17
Newborn safety is crucial when parents take their premature infant home from the Neonatal Intensive Care Unit. It is important 
to educate parents about relevant safety information regarding everyday infant care for premature newborns. Increasing 
caregiver knowledge during their time in the NICU can prevent infant illnesses, injuries, and deaths.

Faculty Mentor: Patricia Lamb 

Decreasing Time to Antibiotics in the Pediatric Emergency Department
Undergraduate: Nicholas Mudry ’17
Children with cancer, as a result of their disease and treatment regimen, are at risk for developing infections more easily than 
others. When these children have a fever, it is seen as urgent and they are brought into the pediatric emergency department. 
Treatment with antibiotics must be prompt, but various obstacles often prolong the process, leaving these children vulnerable 
to worsening infection. One issue is that many times the hospital pharmacy is called to mix and deliver the medication needed, 
when in fact the medication is available on the unit and the nurse can calculate proper dosage without assistance from the 
pharmacy. In order to improve patient outcomes, it is critical to decrease the time from when they walk in the door of the 
emergency department to the time when antibiotics are administered. It has been found that a time until antibiotics are given of 
less than 60 minutes is associated with more positive outcomes. A sign in the medication room declaring the availability of the 
appropriate antibiotic would serve as a reminder to the nurse, and could lessen the time until the patient is given the antibiotic. 
This intervention could directly contribute to improved patient care in the emergency department setting.

Faculty Mentor: Linda Roney

Patient Experience Assessment in the Emergency Department
Undergraduate: Arianna Nelson ’17
I am researching patient satisfaction while in the Emergency Department/post-discharge and how data is collected and then 
presented to staff. The ED presents many challenges, but it’s not impossible to make the experience more positive and in turn, 
generate high patient satisfaction. A key component is relaying feedback to the staff.

Faculty Mentors: Tina Platt, Kathy Saracino

Mindfulness Project
Undergraduate: Anne Nelson ’17
This project will provide the staff members of Celantano 1 Mental Health Unit at Saint Raphael’s Hospital with quick and easy 
ways to cope with the stress of the unit. According to recent research, mindfulness, meditation, and essential oils can all be used 
to decrease the bodily response to stress. Using the most up-to-date evidenced based techniques, these staff members will be 
given the means to decompress in the break room of the unit or in their own homes following a shift. A small unit containing 
half slips of paper with written directions on self meditation and reflection will be placed in the break room of this floor. The 
small unit will also contain essential oils for the staff members to dab on their wrists. The goal of this project is to preserve the 
mental health of the staff, so they may provide the best quality care to their patients.

Faculty Mentor: Linda Roney

Effectiveness of Communication Boards in the Medical ICU
Undergraduate: Ashley Mase ’17
I will create communication boards to be used with patients who cannot verbally communicate in the MICU. I will evaluate the 
effectiveness and outcomes of these communication boards by surveying nurses and patients.

Faculty Mentor: Cynthia Bautista

Surgical Site Infection Prevention Bundle
Undergraduate: Maclaine Matties ’17
The surgical site infection prevention bundle is a new protocol being put in place at Yale New Haven Hospitals for prevention 
of infection with hip fracture patients. This protocol requires for all hip fracture patients to go through five steps in order 
to prevent infection post-op. These steps include hair clipping prior to the OR, full body CHG wiping, nasal PI, appropriate 
antibiotic anaphylaxis and hand washing.

Faculty Mentor: Teresa Meyer

Music Therapy in the NICU
Undergraduate: Taylor May ’17
The research project will identify the uses and effects of music therapy on neonates in the intensive care units.

Faculty Mentor: Kathy Saracino

Normothermia in the OR
Undergraduate: Bailey McDonnell ’17
This project is for Transition Nursing and focuses on the importance of normothermia in the OR. Since the OR is required to be 
cold in order to prevent bacterial growth, providers must take certain measures to ensure the patient’s temperature remains 
within normal limits.

Faculty Mentor: Kathy Saracino

The Effect of Healing and The Amount of Interruptions During the Night: Clustering Care During the Night Shift
Undergraduate: Fallon McKeon ’17
I will be looking at how the amount of patient interruptions during the night can affect a patient’s healing. This research will be 
done in order to promote cluster care during the night shift in order to reduce the amount of interruptions to increase patient 
rest time.

Faculty Mentor: Kathy Saracino

Post-Transplant Liver Biopsy Protocol in Pediatrics
Undergraduate: Kerry Meehan ’17
Post-transplant liver biopsies are an important assessment tool used by healthcare professionals to determine the health of 
patients and their donor livers. In pediatric as well as adult medicine, it is vital for the nurse to understand how to properly 
monitor these patients in the immediate time period following these biopsy procedures. Providing a concise resource that 
nurses have easy access to will create a better understanding of the protocols needed to be followed.

Faculty Mentor: Linda Roney

PTSD - The invisible wound
Undergraduate: Brianna Meyer ’17
Post-traumatic stress disorder (PTSD) is not superficial like a bruise or laceration. It is a painful illness that rocks the emotions 
and mentality of those that it affects. PTSD results from a significant traumatic event in someone’s lifetime including combat 
exposure and sexual or physical abuse. It is characterized by persistent nightmares, increased arousal, avoidance of situations 
that cause flashbacks of the traumatic event, and even anxiety or depression. In the VA Hospital system, it is important not to 
just acknowledge the prominence of this illness in the veteran population, but to also take measures to better the inpatient 
experience for them as well. Therefore, this project will serve to develop awareness and education amongst hospital for the 
transferring of the patient within the hospital system during their stay to help protect them from stimuli that have the potential 
to trigger a traumatic episode.

Faculty Mentor: Kathy Saracino

Do You Have Sleep Apnea?
Undergraduate: Molly Missett ’17
It is common for patients on my unit (orthopedics) to have a surgical procedure performed. Sleep-apnea can go undiagnosed 
so it is crucial to see if a patient could potentially have sleep-apnea and therefore set up the necessary precautions while 
going under anesthesia and qualify for a CPAP or BiPAP. With the implementation of the STOP-BANG questionnaire, patients 
could be diagnosed with sleep-apnea before going under anesthesia, thus preventing further complications, even death, from 
surgery. The STOP-BANG questionnaire asks 8 questions: do you Snore loudly? Do you often feel Tired? Has anyone Observed 
you stop breathing during sleep? Are you treated for high blood Pressure? BMI more than 35kg/m2? Age over 50 years? 
Neck circumference more than 40 cm? Lastly, Male gender. Complications of sleep apnea and surgery include irregular heart 
rhythms, oxygen deficiency, stroke, heart attack, and even death. With the implementation of the STOP-BANG questionnaire for 
undiagnosed sleep-apnea patients before surgery could highly effective.

Faculty Mentors: Teresa Meyer, Kathy Saracino
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Alarm Fatigue
Undergraduate: Alyson Pisarczyk ’17
Many ICU nurses hear countless alarms during their shifts. They often become so used to these sounds that they may not react 
appropriately to them with the kind of intensity that they should. My project focuses on staff nurses in the ICU setting who 
suffer from alarm fatigue. Due to many monitors having default parameters and many patients’ vital signs vary, the alarm often 
goes off countless times when the patient is actually in a stable condition. This causes the nurse to hit the silence button so 
frequently that he/she may do this without noticing a dangerous change in their vital signs. A solution to this issue would be 
to encourage nurses to set parameters on their monitors that would alarm only if the patient’s vital signs indicate a decline in 
their condition. I plan to create an eye-catching flyer reminding them to set parameters for their monitors that are appropriate 
for each individual patient. This would reduce the amount of times the nurse is quick to silence the monitor without truly 
investigating the cause of the alarm.

Feeding Cues and Cue Based Feeding in NICU
Undergraduate: Julia Powell ’17
The project will focus on the use of cue based feeding in neonatal/newborn ICUs. It explores infant feeding cues and the use of 
them to initiate or to help successful bottle feeding. Cue based feeding can be used when transitioning from gavage to bottle 
feeding in premature infants and has many benefits when compared to other volume based methods. Cue based feeding is 
more individualized to the infant and emphasizes supportive care. Charts can be used at bedside to educate caregivers and 
nursing staff of particular feeding cues and went to implement bottle feedings.

Faculty Mentors: Suzanne Turner, Kathy Saracino

Working As A Team: Utilizing Primary Care to Reduce Hospital Visits
Undergraduate: Molly Powell ’17
In my capstone teaching project, I plan to present ways in which hospital readmissions can be reduced. For example: call in 
services, outpatient pharmacy options, and usage of urgent care centers affiliated with the Emergency Department. After 
identifying this learning need with my transition preceptor and unit manager, we decided this would be a beneficial topic in the 
St. Vincent’s Emergency Department population.

Faculty Mentors: Rose lannino-Renz, Kathy Saracino

Will the implementation of a comprehensive risk for readmission assessment protocol help to decrease readmissions to short 
term rehabilitation centers?
Undergraduate: Martha Pugliese ’17, Agata Gawron ’17
In order to decrease unnecessary readmissions to short term rehabilitation centers, we will develop a comprehensive risk for 
readmission assessment protocol, which will assess the patient’s overall functional and cognitive status. This comprehensive 
assessment will help the discharge nurse communicate with all inpatient and outpatient providers and plan for appointments 
and interventions prior to discharge in order to address any concerns and prevent medical complications post discharge.

Faculty Mentor: Carole Pomarico

Pediatric Fever Management & Education in the Emergency Department
Undergraduate: Jajai Quinn ’17
Teaching parents in the Emergency Department about at-home care for their children under the age of 5-years old with fevers.

Faculty Mentor: Katherine Saracino, Patricia Lamb

A Guide To Palliative Care
Undergraduate: Kathryn Regan ’17
My transition this semester has been on an oncology floor where I see many patients and families faced with the varying 
decisions related to palliative care. After observing this first hand on the floor and speaking to a variety of nurses, I have 
decided to create a guide to help with understanding what palliative care really is. This will include its differences and 
similarities to Hospice and other comfort measure interventions that are often prevalent within the oncology environment. I 
hope that implementing the use of this guide will provide the oncology unit with a tool to assist patients, family members, and 
loved ones in understanding all the available options to them.

Faculty Mentor: Patricia Lamb

Insulin Pens
Undergraduate: Julia Reno ’17
Insulin pens are an important topic to teach about in the hospital. Many patients go home on insulin pens, however they are 
not used in the hospital. It is critical for a nurse to know how to educate a patient on this product. In order to do this however, 
nurses need a lesson on how to use these pens. This presentation includes education on how to use these pens. When used 
correctly, there could possibly be less readmissions because of proper use of insulin pens.

Faculty Mentor: Sally Gerard

Fill and Pull
Undergraduate: Megan O’Sullivan ’17
Before removing a urinary catheter, instill water into the bladder until the pt. feels as if they could urinate. After the water is 
instilled, properly remove the foley catheter and instruct/ help the patient to the bathroom to urinate. This method is used at 
the Mayo Clinic to help in preventing urinary retention in post-op patients who have a foley catheter. The water that is instilled 
should stimulate the bladder to urinate.

Faculty Mentor: Teresa Meyer

Improving Outcomes for ICU Patients with a Focus on ICU Delirium and Early  Mobilization
Undergraduate: Mary Osgood ’17
I am going to use the initiative “ABCDE bundle to improve outcomes for ICU patients.” My project will focus on the D and E 
points which are delirium and early mobilization. ICU delirium and mobilization are two areas that need improvement in the 
MICU at St. Raphael’s Hospital.

Faculty Mentor: Kathy Saracino

The Implementation of the Applied Muscle Tension (AMT) Maneuver Will Reduce the Incidence of Vasovagal Reactions in 
Clients Who Have a History of Pre-syncopal or Syncopal Events
Undergraduate: Loren Pace ’17
I will develop and implement the applied muscle tension (AMT) protocol for clients with a history of a vasovagal reaction 
following a vaccination or finger stick.

Faculty Mentor: Carole Pomarico

Quiet Care in the Surgical ICU
Undergraduate: Amanda Perez ’17 
Quiet time in the Surgical Intensive care Unit is a major asset to all patients due to it’s major effect on quality of life and 
decrease in delirium. Noise levels have been a recent concern in the YNHH’s SICU especially throughout the night. This quality 
improvement project will promote the healing process in critically ill patients. Visual and vocal announcements need to be made 
to remind the unit’s staff members to be considerate of their patients.

Faculty Mentors: Cindy Bautista, Kathy Saracino

Go With the Flow: The Importance of Changing and Labeling IV Tubing
Undergraduate: Catherine Petitti ’17
As a senior nursing student performing my transitional clinical on a Med-Surg unit at Bridgeport Hospital, I have chosen my 
Capstone project to focus on the importance of changing and labeling Intravenous tubing. By changing and labeling this type 
of tubing, bacterial infections can be prevented and patient safety can be preserved. This project will provide nurses and other 
staff members on the unit with education about the hazards of not changing and labeling IV tubing. The staff members on this 
unit will also benefit from further resources developed from this Capstone, such as helpful hints and tips regarding IV tubing in 
the medication rooms and reminders about needed supplies and labels needed when changing IV tubing within the clean utility 
storage area. This project will promote education about the detrimental outcomes of changing and labeling IV tubing and will 
be helpful to all the staff members and ultimately the patients within any hospital walls.

Faculty Mentor: Katherine Saracino

Fall Prevention Visual Reminder: “Call Don’t Fall” bedside table cards
Undergraduate: Stephanie Piccolo ’17
My project focuses on fall prevention on the Trauma/Surgery Unit at Yale New Haven Hospital. Implementation of the bedside 
table cards require a stand up card on each patient’s bedside table in order to visually remind the patient to press the call 
button before getting out of bed. The rooms on this unit do not display any large signage to remind the patient to call, 
therefore, introducing this tool will likely reduce the attempts the patient makes to get out of bed without calling and ultimately 
the number of falls on the unit.

Faculty Mentor: Cynthia Bautista

Caring for the Patient with PTSD
Undergraduate: Stephanie Pisani ’17
The project I plan on researching is about how to care for the patients with post traumatic stress disorder known as PTSD. While 
doing my transition at the VA, I have experienced many patients with PTSD and it is very different how to treat and care for 
them. Sudden noises or sounds can set them off along with certain conversations you have with them. For this project, I plan 
to create some sort of checklist that a nurse or health care provider can go through while providing care for the patient and 
treating them properly without upsetting them.

Faculty Mentor: Kathleen Lovanio
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Insulin Pen Resource Kits
Undergraduate: Julia Verdibello ’17
Control over one’s blood sugar is extremely important in maintaining one’s health. Patients are often sent home on insulin pens, 
with limited instruction on how to use properly. Introducing insulin pen resource kits to the unit will provide nurses with valuable 
information on how to educate patients with insulin pens. The outcome will hopefully improve the patient’s knowledge about 
their pens, and gain control over their blood sugar.

Faculty Mentor: Sally Gerard

Tone It Down
Undergraduate: David Vilanova ’17
In many hospitals alarm fatigue is a modifiable risk factor that contributes to the injury and death of many patients. After 
observing and speaking to staff members on the cardiology/telemetry unit in Bridgeport Hospital, it is evident that alarm 
fatigue remains extremely prevalent. Currently, there is a need for increased awareness and education regarding measures to 
reduce alarm fatigue brought about by several medical devices found on the unit. This includes primarily bed alarms, IV pumps, 
automatic vital sign machines, but most importantly, telemetry monitors.

In order to help the unit achieve its goal of reduced alarm fatigue and better alarm management, I will be completing my 
capstone on this issue. As an intervention, I plan on creating both a brochure and pocket card to help educate nurses on alarm 
management measures that are within their scope of practice. A pocket card will be especially beneficial to the unit so that 
nurses may keep a convenient guide with their hospital ID cards.

Faculty Mentor: Katherine Saracino

Reducing Hear Failure Re-admissions by Standardizing Heart Failure Education and Documentation
Undergraduate: Ann-Marie White ’18
HF patient education documentation was not captured in a new E.M.R.

Evidence of utilization of HF patient education materials and documentation of patient education was inconsistent. A need for a 
standardized process for the delivery and documentation of individualized patient HF education was identified. We identified an 
existing inactive document (powerform) in the EMR that supported HF education.

A HF education algorithm was developed. Badge cards of process/algorithm given to nurses on cardiac units and float staff.
The number of mouse clicks required to get to the powerform was >8 mouse clicks.The steps were refine to 2 mouse clicks. 
Feedback on patient education data was shared monthly with nursing management.The standardized nursing process for HF 
education helped reduce HF readmission rates and improved patient’s understanding of signs and symptoms of HF. A monthly 
data report and feedback encouraged compliance with HF patient education and documentation.

Faculty Mentor: Carole Pomarico

Hourly Rounding in Emergency Departments
Undergraduate: Samantha Woodbury ’17
For this project I will research systematic hourly rounding in emergency departments. I will be exploring the benefits for 
patients, including, but not limited to, improved patient satisfaction and safety.

Faculty Mentor: Kathleen Lovanio

Diuretics for Congestive Heart Failure Patients
Undergraduate: Lisa Young ’17
This project will focus on teaching a learning need by educating about the importance of taking diuretics for CHF patients. It 
will also address the differences between the different types of diuretics (loop, potassium-sparing, thiazide) as well as discuss 
the side-effects for patients to expect and watch out for. This project helps fulfill a teaching need because many CHF patients 
do not fully understand their diuretic medications, and do not realize how important diuretics are to relieving the excess fluid 
related to their heart failure.

Faculty Mentor: Suzanne Turner

Why do we need Anticoagulation Therapy?
Undergraduate: John Silva ’17
I will be creating an educational pamphlet that will help to teach post-operative patients about the benefits of utilizing 
anticoagulation therapy. This will include both medicinal and activity based methods to promote circulation and venous health.

Faculty Mentor: Katherine Saracino

Disinfection Caps Reducing Central Line Infections
Undergraduate: Camerann Smith ’17
The use of sterile caps has been shown to decrease the infection rate on central lines and PICC lines. Implementing the use of 
these could decrease the amount of blood infections that stem from poor sterile technique of a nurse or care taker during a 
hospital visit.

Faculty Mentor: Tina Platt

Care of Newborns with Neonatal Abstinence Syndrome
Undergraduate: Hayley Soulier ’17
This project will focus on the care of newborns with Neonatal Abstinence Syndrome. It will specifically focus on the importance 
of cuddling and ways to soothe when caring for these newborns. The project with include a pamphlet for parents and 
volunteers who come to hospitals to cuddle infants with this syndrome. The pamphlet will focus on what the syndrome is, what 
the newborn is experiencing, and specific ways to care for them to keep them comfortable, especially cuddling.

Faculty Mentor: Katherine Saracino

Indwelling Urinary Catheters create an unnecessary Risk in Patients Undergoing Total Joint Arthroplasties
Undergraduate:Michael Starr ’17
To develop a protocol in which patients undergoing surgery for total joint arthroplasties will no longer have an indwelling 
urinary catheter inserted as a standard operating procedure.

Faculty Mentor: Carole Pomarico

Visual Reminders to Prevent Falls
Undergraduate: Meghan Sullivan ’17
For my capstone project I will be creating stickers that will be placed on water jugs in the patients rooms. These stickers will say 
“call don’t fall” and will be right in front of the patient as a reminder to press the call button before getting up and potentially 
falling. I will interview the nurses and the patients who use the stickers to see if they work.

Faculty Mentors: Cynthia Bautista, William Abbott, Katherine Saracino

Patients experiencing coronary catheterization/angioplasty are at risk for contrast-induced nephropathy
Undergraduate: Anne Thompson ’17
The project will deal with developing a reference chart that gives guidelines for adequate post-procedure hydration to help 
prevent contrast-induced nephropathy

Faculty Mentor: Carole Pomarico

Benefits of Breastfeeding for Premature Newborns and NICU Patients
Undergraduate: Maura Tierney ’17
In my research I will uncover the benefits of breastfeeding when compared to formula or bottle feeding. I will research the 
benefits, potential barriers to breastfeeding, and ways to promote breastfeeding infants who are in the NICU.

Faculty Mentor: Katherine Saracino

Are the positioning devices used in Ambulatory Facilities enough to prevent pressure ulcers in the surgical patients?
Undergraduate:Aldona Twomey
To develop a pressure ulcer prevention protocol for ambulatory surgical patients in the Surgease Department.

Faculty Mentor:Carole Pomarico

Please Let Me Catch Some Z’s
Undergraduate:Kayla Valente ’17
My capstone project will focus on the importance of maintaining a quiet hospital environment during the night shift. I will focus 
on research that shows how adequate amounts of sleep contribute to patients’ healing. I will create materials that educate 
the floor that I am working on to remind them of how simply being quieter can truly help their patients. It is my hope that this 
project will encourage nurses on my floor to think about aiding in their patients sleep as something that is just as important as 
giving them their medications and carrying out the necessary orders that are associated with that patient.

Faculty Mentor: Katherine Saracino
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Self-Assembling Nucleopeptides as Biomaterial Building Blocks
Undergraduates:  Samantha Brown ’19, Samantha Schrecke ’17
Abstract:  Biomolecular structures are held together by a complex network of molecular interactions that direct assembly 
and stabilize structures. In order to translate the fundamental molecular interactions of biomolecules into the design of 
functional biomaterials, we have developed a model system that integrates nucleic acids and self- assembling peptides. These 
nucleopeptides serve as a small-model system for the study of the non-covalent molecular interactions involved in biomolecule 
self-assembly. The nucleopeptide library consists of unique dipeptides, each conjugated to guanosine on the N-terminus, 
with the C-terminus cleaved from the resin as either a carboxylic acid or an amide. Infrared (IR) spectroscopy, Atomic Force 
Microscopy (AFM), and Transmission Electron Microscopy (TEM) were utilized to characterize the assembly structures and 
image the supramolecular morphology of the nucleopeptides. The emergent electronic properties of the nucleopeptide 
assemblies were analyzed by Electrical Impedance Spectroscopy (EIS). Collectively, these studies on nucleopeptide 
supramolecular structure assembly will contribute to the design of functional biomaterials with the potential to conduct and 
store electrical charge.

Scholarship:  Lawrence
Faculty Mentor:  Professor Jillian Smith-Carpenter

Effect of 1,2-dithiolane Modifications on Peptide Self-Assemblies
Undergraduates:  Andre Junior Calixte ’17, Ruben Neves ’17
Abstract:  The incorporation of a network of molecular interactions that guide the formation of stable supramolecular structures 
in a controlled system is of high interest in the field of biomaterials. New strategies to control the dynamic self-assembly 
pathway and to selectively stabilize supramolecular structures are needed. The current study focuses on using a dynamic 
covalent network of 1,2-dithiolane molecules to stabilize the formation and morphologies of supramolecular structures. 
Preliminary results of lipoic acid conjugated peptide assemblies showed spectroscopic variations and differences in the β-sheet 
formation of the supramolecular structures depending on assembly conditions. SDS-PAGE analysis was utilized to determine 
extent of inter-disulfide bond formation. A second generation of 1,2-dithiolane modified peptides, using asparagusic acid, were 
synthesized to better assess how a network of interchanging covalent interactions affects the stability and assembly of these 
supramolecular structures. We will test to see if asparagusic acid modified peptide will be more responsive to environmental 
changes as it does not contain a long hydrocarbon linker region, like the lipoic acid modified peptide, that potentially interferes 
with B-sheet formation. The assembly of the asparagusic modified peptide will be characterized using Transmission Electron 
Microscopy (TEM), Atomic Force Microscopy (AFM), Infrared Spectroscopy (IR) and SDS-Page electrophoresis. 

Scholarship:  Lawrence
Faculty Mentor:  Professor Jillian Smith-Carpenter

Atomic Absorption Spectroscopic Analysis of the Composition of Plaster Casts with Relation to Durability 
Undergraduates:  Jacqueline Ferreri ’18, John McGovern ’17 
Abstract:  A flame atomic absorption spectrometer will be used to analyze the composition of plaster casts from the 
Fairfield University Plaster Cast Collection and modern plaster constructed in the laboratory. It is expected the percent metal 
composition in the plaster casts will be related to the durability and brittleness of the casts. The metals under investigation 
are calcium, iron (II), magnesium, and copper. The University samples are from unknown origins and of unknown age, and the 
modern cast materials are supplied from the University’s stock. This analysis will reveal the relationship between the metal 
compositions of casts and their durability and therefore allow for the University to have a greater understanding of how to 
maintain the collection on campus. This project was performed for Chemical Instrumentation Laboratory. 

Faculty Mentor:  Professor Matthew Kubasik

Solvent Mediation of Unimolecular Helical Exchange Dynamics in the Synthetic Helical Peptide Z-Aib6-β-Ala-OMe
Undergraduate:  Chase Foster-Spence ’17
Abstract:  Our work characterizes the effects of solvent viscosity, polarity, and hydrogen-bonding capacity towards determining 
the rates of helical conformational exchange of a dissolved solute probe. We employ Z-Aib6-β-Ala-OMe, unique for its ability 
to undergo isoenergetic conformational exchange between left- and right-handed helices and millisecond activated barrier 
crossings in its electronic ground state. We use 1H and 13C NMR spectroscopy to determine the rates of conformational 
exchange using line-shape analysis. We vary solvent viscosities by using a series of solvents, such as methanol-d4 and 
dichloromethane-d2, and by varying sample temperature. Obtained rate constants are analyzed with Eyring treatments to 
characterize transition state thermodynamics. According to the results obtained from the transition state thermodynamics,ΔG‡ is 
lower for MeOD solvent than for CD2Cl2, suggesting that the MeOD may preferentially stabilize the transition state as compared to 
CD2Cl2 possibly due to specific hydrogen bonding interactions. We interpret the kinetic data with theories that admit an explicit 
role for solvent viscosity, such as Kramers’ theory. This work provides novel insight into solvent influence in helical exchange 
dynamics in a unique synthetic polyamide system.

Scholarship:  Corrigan
Faculty Mentor:  Professor Matthew Kubasik

Sigma Xi

Synthesis and Characterization of SNS Cobalt(II) Pincer Model Complexes for Liver Alcohol Dehydrogenase
Undergraduates:  Emilse Almanza ’20, Sheila Bonitatibus ’17
Abstract:  Our research consists of synthesis, characterization, and reactivity studies of cobalt(II) model complexes of liver 
alcohol dehydrogenase based upon the tridentate pincer ligands mentioned above. The goal of our research is to compare the 
Co-S, and Co-N bond lengths of the cobalt model complexes to the cobalt version of the enzyme. In our model complexes, 
we’re using thiones to model thiolates, and we want to determine how accurate of a model thiones are in comparison to 
thiolates. This will be easier to accomplish with the cobalt model complex since the crystal structure of the cobalt enzyme 
complex has already been published. Additionally, there’s more visible spectroscopy data available for the cobalt version of 
the enzyme because the product is colored, unlike that of the white zinc(II) complex.  Over the past nine months, we have 
obtained two crystal structures of cobalt(II) pincer complexes that have been characterized using X-ray crystallography, NMR, 
ESI-mass spectrometry, ultra-violet visible spectroscopy, electrochemistry, and EPR, and we are using density functional theory 
calculations to further understand our characterization results. Overall, the project will produce information about the reactivity 
of the pincer ligands toward cobalt(II) salts, and the detailed characterization of the products and corresponding single crystal 
structures. 

Scholarship:  Lawrence
Faculty Mentor:  Professor John Miecznikowski

Effects of Temperature on Degradation of Aspartame in Diet Soda and Tea
Undergraduates: Emily Berube ’18, Catharine Brady ’18, Kailyn Stephens ’18   
Abstract:   Aspartame is an artificial sweetener that is a popular substitute for table sugar for food and beverages.  Previous 
research suggests that these products of degradation can be observed in the beverages when left at certain temperatures 
overtime. As it is common for soft drinks to be bought and stored for long periods of time, we are interested in testing to see if 
these products can be found. This experiment will be studying the effects of temperature over a period of time on aspartame 
breaking into its products of degradation in diet drinks. High Performance Liquid Chromatography will be used to identify and 
quantify aspartame and its degradation products at intervals over a three-week period in samples of Diet Coke and Diet Green 
Tea.  The drink samples will have been in varied temperatures, specifically 4oC, 20oC, and 60 oC. There will also be one sample 
set at almost 150 oC for a short period of time.  It is expected that there will be increased amounts of aspartame’s degradation 
products in the samples stored at the higher temperatures, and little to no change in the lower temperature samples. These 
experiments were performed for the Chemical Instrumentation Laboratory course.

Faculty Mentor:  Professor Matthew Kubasik

An Economical UV-Vis Spectrometer: Construction and Comparison of Performance to a Commercial Scanning UV-Vis 
Spectrometer 
Undergraduates:  Sheila Bonitatibus ’17, Tyler Ostrowski ’17 
Abstract:  It is our intention to make the assembly and operation of an UV-Vis spectrometer as simple as possible; our goal 
is to create an instrument that can be built and utilized by undergraduate science majors that have little to no knowledge of 
electronics or modeling software such as CAD. For this reason, we will be using zip files that are easily downloadable from 
Porter, Washer, Hakim, and Dillinger at Wabash College [1]. Furthermore, we want to investigate how well our instrument will 
compare in precision and accuracy of the four parameters molar absorptivity, reproducibility, detection limit, and linear working 
wavelength range to that of a commercially manufactured Cary 60 UV-Vis spectrometer. To characterize the parameters 
of our instrument we will run an experiment discovered in literature entitled, “Spectrophotometric Analysis of Potassium 
Permanganate Solutions.” This experiment uses calibration curves to analyze the relationship between the analytical signal 
and concentration of analyze in order to determine the molar absorptivity for a solution of KMnO4. In this study, observed 
differences between results obtained from the two instruments used to measure the absorbance of KMnO4 will be compared. 
These experiments were performed for the Chemical Instrumentation Laboratory course.

Faculty Mentor:  Professor Matthew Kubasik

Aerogel Films on Indium Tin Oxide for Electrochemical Glucose Biosensing
Undergraduates: Catharine Brady ’18, Nina Kosciuszek ’17
Abstract:  In today’s society, there is a clinical demand to monitor glucose for the treatment of diabetes. The glucose/glucose 
oxidase electrochemical biosensor has been extensively studied for this clinical demand and makes this sensor a great model to 
learn more about how the structure of a biosensor affects its performance and function.  We are studying how the porosity and 
surface area of a sensor affects its signal and sensitivity.   We have shown that glucose oxidase can retain catalytic function when 
incorporated into highly porous aerogels.  To learn more about the effect of aerogel incorporation in glucose biosensors, we have 
created thin films of aerogels on indium tin oxide coated glass slides and have used these to detect glucose electrochemically.  We 
will present amperometric responses of these aerogel coated electrodes to glucose.  The effects on glucose detection of starting 
reagents and nanoparticle incorporation will also be discussed.

Scholarship:  Lawrence
Faculty Mentor:  Professor Amanda Harper-Leatherman
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Synthesis and Characterization of SNS Pincer Ligand Precursors and Copper(II) and Zinc(II)) Complexes
Undergraduate:  Tyler Ostrowski ’17
Abstract:  We have developed and synthesized a series of tridentate pincer ligands possessing two sulfur- and one nitrogen-
donor functionalities (SNS), based on bis-imidazole or bis-triazole precursors. The tridentate SNS ligands incorporate 
thione-substituted imidazole or triazole functionalities. We have prepared somewhat rigid ligand systems through the use 
of 2,6-dibromopyridine as a ligand precursor. We have also prepared more flexible ligand systems by employing the starting 
material 2,6-(dibromomethyl) pyridine to introduce a methylene linker into the pincer ligand.  We have metallated these ligand 
precursors to form zinc(II) and copper(II) complexes containing these tridentate ligands. We are interested in preparing ligand 
precursors based on 1,2,4 triazoles instead of 1,3,4 triazoles, which were previously prepared in the Miecznikowski Laboratory. 
We have metallated the novel ligand precursors with copper(II), and zinc(II) salts.  A detailed description of the syntheses and 
characterization (NMR spectroscopy, ESI-Mass spectrometry, and single crystal structures) of the SNS zinc(II) and copper(II) 
complexes and ligand precursors will be presented.

Scholarships:  Lawrence and Hardiman
Faculty Mentor:  Professor John Miecznikowski

Syntheses, Characterization, and Oxygen Reactivity of Three Coordinate SNS Copper(I) Pincer Complexes
Undergraduate:  Michael Smith ’17
Abstract:  Recently, we have developed and synthesized a series of tridentate pincer ligands, each possessing two sulfur- 
and one nitrogen-donor functionalities (SNS), based on bis-imidazole or bis-triazole precursors. The tridentate SNS ligands 
incorporate thione-substituted imidazole or triazole functionalities. We have prepared somewhat rigid ligand systems 
through the use of 2,6-dibromopyridine as a ligand precursor. In addition, we have prepared more flexible ligand systems by 
employing the starting material 2,6-(dibromomethyl)pyridine to introduce a methylene linker into the pincer ligand. We have 
metallated these ligand precursors to form copper(I) and (II) complexes.  The complexes have already been synthesized and 
thoroughly characterized. The geometry of some copper(I) complexes allows for studies on the oxygen transfer activity.  We 
have conducted anion exchange on some of the copper(I) complexes to replace the [CuCl4]

2- for another non-coordinating 
anion.   The copper complexes will be tested for reactivity toward hydrogen peroxide and other O-atom donors. A detailed 
description of the syntheses, characterization (X-ray diffraction, electrochemistry, UV-Vis), and reactivity of the SNS copper 
complexes toward an oxygen atom donor will be presented.

Scholarship:  Lawrence 
Faculty Mentor:  Professor John Miecznikowski

Chaos and Integrability in Mathematical Billiards
Undergraduate:  Michael Vavala ’18, Samuel King (Boston University ’17), Emily Joslin (Baylor University ’17), Caitlin Keady (Bates 
College ’18) 
Abstract:  Mathematical billiards are simple mechanical models of systems of particles colliding with a fixed boundary. While 
chaotic and integrable billiards are well understood, much less is known about systems with mixed phase space, in which 
chaotic and integrable components coexist. We present a numerical study of a class of mushroom billiards with mixed phase 
space. We classify the phase space for a family of billiard tables depending on several parameters by deriving explicit formulas 
for periodic orbits that correspond to the principal elliptic islands. We also formulate and provide evidence to support an 
original conjecture. In an effort to quantify the hyperbolicity of the billiard table, we present data from an add-on we wrote for 
the billiard simulation software that computes the Lyapunov exponent along a given orbit.

Scholarship:  National Science Foundation
Faculty Mentor:  Professor Mark Demers

Positive Improvements to Synthesizing Radioactive-Resistant Wavelength Shifting Optical Fibers:  Findings for CERN 
Laboratories
Undergraduates:  Daniel Gatazka ’18, John Nikas ’18, Meghan Zimmer ’18
Abstract:  Wavelengths shifting (WLS) fibers are photoflourescent materials that absorb high frequency photons and emit lower 
energy photons. Optical fibers that are developed with a wavelength shifter can be used to collect scintillation light in particle 
detectors. However, when optic fibers are exposed to ionizing radiation, they undergo damage. Particle detection experiments 
conducted in the compact muon solenoid (CMS) at CERN’s Large Hadron Collider require fibers that are radioactive resistant 
(radhard) but retain their optical properties. Most of the research on WLS fibers in the literature focuses on maximizing 
resolution in low-light conditions or on the use of orthogonal frequency division multiplexing (OFDM) format for broadband 
optical access networks. This study focused on making improvements to the process of synthesizing optical fibers. Fiber models 
were prepared with Teflon AF and copper coated quartz capillaries and were tested using various chemical combinations. 
Both injection and coating methods were used in fiber construction. Completed fiber prototypes were tested using data from 
UV light, attenuation, and black box radiation tests. Our research found quartz capillaries with 3HF to be most successful. The 
most promising fiber prototypes were sent to CERN Laboratories in Switzerland for future use in particle detection experiments 
conducted in the CMS at CERN’s Large Hadron Collider. 

Scholarship:  Fermilab
Faculty Mentor:  Professor David Winn

Expansions in Biochemistry Laboratory Protocols for alpha-Lactalbumin Isolation and Characterization and Papain Enzymatic 
Specificity Analysis  
Undergraduates:  Alexander Gaito ’18, Madeline Gatzounas ’18, Julia Smith ’18  
Abstract:  Foundational experiments in undergraduate biochemistry laboratory courses include the isolation and 
characterization of a specific protein from a complex mixture and the detailed kinetic analysis of an enzyme. In Biochemistry 
Laboratory (BI/CH324L) this semester, these laboratory experiments were expanded to include MALDI-TOF mass spectrometry, 
solid-phase peptide synthesis, and a fluorescence-based kinetic assay. In the first project, alpha-lactalbumin was successfully 
isolated from milk, purified by SDS-PAGE, and analyzed by peptide mass fingerprinting after trypsin digestion. The second 
project involves the design and synthesis of a fluorogenic peptide substrate for papain, a cysteine protease. The peptides were 
designed to test the influence of the P3 amino acid to papain substrate specificity. In addition to reporting the results of these 
projects, we will discuss the potential for these new techniques to be included in future biochemistry laboratory curricula.

Faculty Mentor:  Professor Jillian Smith-Carpenter

An Exchange Reaction Based on an Inverse Electron Demand Diels Alder (iEDDA) Cycloaddition
Undergraduates:  Daniel Gatazka ’18,  Mariah Hanania ’18
Abstract:  There are a wealth of bioorthogonal ligation and cleavage reactions in the field of Chemical Biology. However, relatively 
few exchange reactions have been developed which can ligate two species while simultaneously ejecting a carbon-containing 
portion from one of the ligating partners. Exchange reactions of this form have important applications in Chemical Biology. 
For example, our group previously modified the Staudinger ligation to function as an exchange reaction. The result was a small 
molecule Capture-Tag-Release (CTR) probe that could covalently label native enzymes without altering their intrinsic function. 
However, its reliance on the Staudinger phosphine resulted in a reaction that was air sensitive and would likely exhibit poor cellular 
uptake, limiting its utility in living systems. Herein, we report a new exchange reaction, based on an inverse-electron-demand Diels-
Alder (iEDDA) cycloaddition. In our proof-of-principle exchange reaction, a carbon-containing moiety is transferred from a strained 
alkene to a tetrazine. This new reaction may possess potential as a second generation CTR probe and help to expand the toolbox 
of chemical biologists.

Scholarship:  Hardiman
Faculty Mentor:  Professor Aaron Van Dyke

Extraction and Characterization of Proanthocyanidins from Grocery Store Apples using HPLC and MALDI-TOF
Undergraduates:  Victoria Jedson ’17, Ruben Neves ’17,  Michael Smith ’17
Abstract:  In this study, polyphenolic compounds called proanthocyanidins or condensed tannins will be extracted from Granny 
Smith and Red Delicious apples. These compounds are a type of flavonoid in which they form oligomers and polymers in a large 
number of plants. There is currently substantial research investigating the impact of these polymers on human health and taste. 
Previous studies have successfully analyzed varieties of apples species using ESI-MS. Using similar purification methods, the goal 
of this study is to use Matrix Assisted Laser Desorption/Ionization-Time of Flight (MALDI-TOF) spectrometer to observe and 
characterize the extracted polyphenolic proanthocyanidins and compare with previous studies. Furthermore, HPLC will be used to 
confirm the presence of tannin peaks.  This project was performed for the Chemical Instrumentation Laboratory course. 

Faculty Mentor:  Professor Matthew Kubasik

Analysis of Metal Ions in Brie and Mozzarella
Undergraduates:  Nina Kosciuszek ’17, Samantha Schrecke ’17
Abstract:  In today’s society many people are concerned with the nutritional information of everyday food due to health 
concerns. People are generally interested in what their food is composed of. There is a possibility that these labels may 
underscore the amount of nutrients and trace metals in food.  Flame atomic absorption allows for the analysis of calcium, 
sodium and iron in dissolved samples of brie and mozzarella. The metal concentrations will be determined via an external 
calibration plot and compared to the values provided by the United States Department of Agriculture (USDA).  The different 
metal values will be compared between regular and light versions of the cheeses, since there is a lower calcium concentration in 
the regular version. These experiments were conducted for a research project for the Chemistry and Biochemistry Department’s 
class of Chemical Instrumentation.

Faculty Mentor:  Professor Matthew Kubasik

Loss of a p-cymene Ligand in a Ruthenium(II) N-heterocyclic Carbene p-cymene Complex During Transfer Hydrogenation 
Catalysis
Undergraduate:  Maura Morgan ’17
Abstract:  We are interested in preparing precatalysts for the reduction of aldehydes and ketones. We have prepared a 
ruthenium(II) complex that contains the following ligands:  p-cymene, two iodide ions, and 1,3 dimethyl benzimidazole.  This 
N-heterocyclic carbene complex was prepared by first reacting 1,3 dimethyl benzimidazole iodide with silver(I) oxide followed 
by transmetallation with [RuCl2(p-cymene)]2.     We will present the synthesis and characterization (NMR and single crystal 
structure) of the ruthenium(II) complex.   We will also present transfer hydrogenation catalytic activity for this complex and 
present some initial experiments where we study the decomposition of the ruthenium(II) complex during catalysis.

Scholarship:  Lawrence
Faculty Mentor:  Professor John Miecznikowski
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Positive and negative aspects of language brokering experiences
Undergraduate: Solanlly Canas ’17
Abstract:  Research suggests that when immigrant families arrive at a new country like the United States, they are faced with 
the challenges of adapting to a new culture, language, and environment. However, one major support that immigrant parents 
especially have in their assimilation to a new culture is their children who become the families’ language brokers. This research 
will increase awareness about language brokering, the process by which children act as intermediaries between linguistically 
and culturally different groups (Katz, 2014). As Orellana (2009) refers to language brokers as “the invisible work” that people 
do not notice that most immigrant children do. The work that these children do, contributes not only to households and families 
but also to functioning institutions such as schools and health care clinics. This research focuses on the experiences of first 
generation college students. The perceptions of these successful language brokers as young adults will provide important first 
hand insights regarding the positive and negative aspects of their experiences as a child language broker and the potential 
affect that their childhood experience as a language broker has on their life today as a young adult attending college.

Faculty Mentor:  Dr. Judy Primavera

Combating Prejudice: Empathizing with the Happiness vs. the Suffering of a Stigmatized Group as a Strategy to Reduce 
Implicit Bias
Undergraduate: Alexander Clinton ’17
Abstract: Implicit bias refers to an automatic activation of stereotypical information or attitudes that affects our decisions at 
an unconscious level. Due to the automatic nature of these attitudes, implicit bias can often cause prejudicial behavior.  The 
current research seeks to examine whether positive or negative empathy manipulations are effective at reducing implicit bias. 
Past research has shown that manipulations encouraging people to empathize with the negative emotions of others can reduce 
levels of explicit prejudice. However, similar empathy manipulations have been ineffective at reducing levels of implicit bias. 
Empathy manipulations in past research have asked participants to empathize with only the negative emotions of stigmatized 
groups and such negative empathy manipulations may be ineffective at reducing implicit bias as they might reinforce mental 
associations between stigmatized groups and negative emotions. As such, the present research seeks to test whether 
encouraging people to empathize with the positive emotions of stigmatized groups may be a more effective strategy for 
reducing implicit bias, since such positive empathy may serve to create new mental associations between stigmatized groups 
and more positive emotions. Preliminary results indicate that empathizing with the positive emotions of an outgroup may be a 
promising strategy for reducing implicit bias.

Faculty Mentor:  Dr. Michael Andreychik

Effects of Intranasal Oxytocin on Social and Reproductive Behaviors of Male and Female Rats
Undergraduate: Brianna Cocuzzo ’17
Abstract: Oxytocin is a neuropeptide that plays a role in a variety of social behaviors in mammals, including parental behaviors, 
social recognition, and reproductive behaviors. Intranasal oxytocin is clinically important because it may be used in the 
treatment of conditions including schizophrenia and autism spectrum disorder. However, the effects of oxytocin on healthy 
individuals have not been fully examined. The present study tested the effects of intranasal oxytocin on social and reproductive 
behaviors in healthy male and female rats. To accomplish this, the rats were divided into four groups (males who received 
oxytocin (n=8), males who received saline (n=8), females who received oxytocin (n=8), and females who received saline 
(n=8). The rats were injected with oxytocin or saline 30-60 minutes prior to testing. Results suggest that oxytocin significantly 
increased social behavior in moth male and female rats toward same-sex peers. Minor effects of oxytocin were seen on sexual 
performance in males, and sex differences in partner preference tests were seen. These findings suggest that oxytocin may have 
gender specific effects on sexual reproduction and have important implications for use of oxytocin in clinical populations.

Faculty Mentor: Dr. Shannon Harding

The Effects of Oxytocin on Pro-Social Behavior in Control and VPA-Exposed Long Evans Rats
Undergraduate:  Kaitlyn Cocuzzo ’17
Abstract: Oxytocin (OT) is a neuropeptide that plays a role in prosocial behaviors, including helping. Recent research suggests 
that intranasal OT may be used in the treatment of symptoms for autism spectrum disorder (ASD), which is marked by social 
impairments. The present study was designed to examine the effects of intranasal OT on helping behaviors in typical rats and 
in an animal model for ASD.  Four groups of female Long Evans rats were used: Control-Saline (n=6), Control-OT (n=6), VPA-
Saline (n=5), and VPA-OT (n=5). To induce ASD-like symptoms, VPA groups were exposed to a high dose of valproic acid 
during development. In late adolescence through early adulthood, all animals received intranasal OT (0.8IU/kg of oxytocin) or 
equivalent volumes of saline 30-60 minutes before tests began, and helping behavior was assessed using a 7-day soaked rat 
test. The results indicate that VPA-exposed rats were less empathetic and more anxious than control rats. VPA-exposed females 
took longer to open the door for their cagemate than Control animals. Rats treated with oxytocin were also on average, slower 
to open the door for a stranger than rats treated with saline, providing support for the social salience hypothesis.  

Faculty Mentor: Dr. Shannon Harding

Autofluorescence Microscopy Study of Lung Cancer Classification and Diagnosis
Undergraduate:  Run Li ’18
Abstract:  Cancer diagnosis is critical in patient care yet it currently mainly depends on subjective evaluations by a pathologist. 
Objective alternative methods are urgently needed to enhance the accuracy of cancer diagnosis. We present here our effort in 
developing optical pathology, a noninvasive approach for cancer detection and diagnosis with light. 

We imaged unstained lung squamous cell carcinoma and normal lung pathological slides with a quantitative autofluorescence 
microscope. Quantitative auto fluorescence microscope yields the absolute concentration maps of various endogenous 
chromophore in tissue based on unmixing the chromophore fluorescence excited with UV and blue light. The concentrations 
of the endogenous chromophores for cancerous and normal lung tissues are found to be significantly different. Our analysis 
on a total of 54 cases of normal and cancerous lung tissue specimens from 18 patients show the concentration of endogenous 
chromophores may be used to differentiate normal lung tissue and different stages of lung cancer.

Scholarships:  Lawrence and Hardiman
Faculty Mentor:  Professor Min Xu

3D-Tissue Scaffold Micro-Bioreactor Array
Undergraduates: Calvin Champa ’17, Christopher Gutierrez ’17, Huy Nguyen ’17, Joseph Koelsch ’17 
Abstract:  Before distribution, drugs are applied to human tissues to study the effects. 2.5-D and 3-D tissue scaffolds are 
existing methods that allow the testing to be expedited through multiple test tubes being injected with the same drug. 
However, these scaffolds aren’t reusable and limits testing to a single drug. This research project’s aim is to design a reusable 
micro bioreactor prototype that incorporates large 3-D tissue scaffolds. The product we designed will replicate the intake 
and absorption of different drug combinations and dosages along with vital nutrients required by the body. We have a micro-
bioreactor array design that aims to test multiple tissue scaffolds at once with different drugs in a system where we can 
direct the flow of the drugs with a single control. We are currently testing our design as well as the manufacturing methods. 
Further on, we would like to incorporate impedance sensors embedded in testing chambers to monitor the cells on a real time 
basis. A key project outcome is to design and fabricate a successful modular bioreactor array prototype for high throughput 
drug screening studies that will aid in development of bio-artificial organs. Our final product will be tested by the biology 
department.

Scholarship: NASA Space Grant
Faculty Mentor:  Dr. Srinivas Sundarram

Positive Influence of the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) on Diet 
Undergraduate: Meghan X. Zimmer ’18
Abstract: Poor diet quality is a significant barrier to maintaining a healthy life. The use of federal food and nutrition assistance 
programs is one strategy to overcoming this barrier by expanding access to healthy foods in low-income communities. The 
Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) has the capacity to influence the eating habits 
of low-income youth. Data regarding WIC utilization was collected at the household level for NHANES participants. Dietary 
intake was for children younger than six using a proxy. All data were analyzed using SAS 9.4 survey procedures to account 
for the unequal sampling probability and complex survey design of the NHANES. Children currently receiving WIC benefits 
have higher quality diets than children who do not receive WIC benefits. Compared to non-WIC participants, children who are 
currently receiving WIC benefits eat more protein, more legumes and less refined grains but consume more fat. The results 
demonstrate the mostly positive influence WIC participation has on diet quality among low-income youth. The effectiveness of 
WIC participation varied by racial group, with WIC participation having a more significant impact on the diets of Non-Hispanic 
White and Mexican-American children than Non-Hispanic Black children and children of other racial groups.  

Scholarship: Hardiman
Faculty Mentor: Dr. Jackie Vernarelli

Lead concentrations in White-tailed Deer muscle and bone as the result of retained bullets
Undergraduate: Meghan C. Zimmer ’18
Abstract: Lead-based ammunition is used to hunt wildlife. Lead is commonly used as the form of ammunition for cynegetic 
activities because the ballistics of lead-based bullets are well understood. The focus of lead-based rifle ammunition research in 
wildlife has been on the impact of lead particles directly consumed by scavengers from carcasses or the direct consumption of 
lead particles in game meat by humans. This study investigates the potential impact of mobilized lead in the tissues of White-
tailed deer from a retained bullet from a previous gunshot wound. Two White-tailed deer, one with a retained unfragmented air 
rifle pellet and another with a retained highly fragmented rifle bullet, were analyzed for the presence of lead and compared to 
deer that had no known exposure to lead prior to death. The results demonstrate that there is a risk of lead exposure when deer 
are killed with lead-based ammunition but that the amount of lead retained in tissue and bone samples is variable. Lead poses a 
health hazard because of its bioaccumulation in bones but this potential risk is avoidable through the use of lead-free bullets. It 
is important to prevent lead exposure since there is no established safe level of exposure. 

Faculty Mentor: Dr. Tod L. Osier
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Automated Unpacking System for Jewelry Charm
Undergraduate: Maria Fedele ’17, Andalib Ali ’17, Dennis Turano ’17, Karim Kharbouch ’17
Abstract: Laser engraving companies engrave as many as 15,000 bracelet charms per week. This process requires several 
manual operations and is therefore extremely labor intensive. It is estimated that automation of the process can save 
approximately 15 man hours per week and annually approximately $10,000. The manual process consists of removal of each 
charm from its bag, discarding the bag, followed by the placement of the charm in a tray for engraving. The automated process 
is a coordinated system that includes delivery of the bags of charms, cutting each bag, removal of the charm from the cut bag, 
discarding the bag, and finally placing the charm in a designated cavity of a 10x10 holding tray. This automatic system cuts 
down the time required to prepare charms for engraving, increases the efficiency of production, and is thus cost effective. The 
increased efficiency is especially beneficial during holiday periods when the weekly production exceeds 20,000 charms.

Scholarship: Northeast Laser Engraving and Electropolish
Faculty Mentor: Dr. Michael Zabinski

Effectively Teaching Programming Concepts through Game-Based Learning
Undergraduate: Stephen Galyas ’17, Michael Donofrio ’18
Abstract: The use of technology in our everyday lives has been increasing at a rapid pace over the past twenty years, resulting 
in a higher demand for driven individuals who have a passion for computers. Students that develop into top-tier computer 
scientists and software engineers need a strong foundation of fundamental programming techniques to meet the demands of 
advancing technology. However, such introductory material is often viewed as dry and boring by young computer enthusiasts, 
inhibiting their comprehension of advanced computer concepts. Therefore, it is imperative that students remain engaged when 
they enter their studies of computers as to not lose the motivation to deeply understand these critical concepts. Educational 
games have been used across many fields to teach students topics of all difficulties, yet many of them fail to keep the 
player engaged while also ensuring that the student is learning the concepts presented. This project explores the successes 
and failures of such games and discusses a prototype for a game that teaches introductory, intermediate, and advanced 
programming concepts using hands-on exercises that allow the in-game character to grow in parallel to the user’s development 
of programming comprehension.

Faculty Mentor: Dr. Amalia Rusu

Ferrofluid Windmill
Undergraduate: Connor Gleason ’17, Julian Ashong ’17, Keniel Brown ’17
Abstract: In electric power generation systems a magnetic machine is used to generate electrical power in response to a 
mechanical input. Currently windmills use high performance electromagnets, but one particular drawback found in traditional 
generators is the presence of the air gaps in the systems. Consequently, air has low permeability relative to electromagnetic 
flux which limits the generator’s performance. However, the introduction of the ferrofluid presents a solution to the current 
issue. ferrofluids are liquids which possess the capability to transfer magnetic flux at a higher rate than that of air. Our solution 
is to make use of the beneficial properties presented by the ferrofluid. Resultantly we must find a way to integrate the fluid 
with traditional windmill systems, while also acknowledging the cost and structural stability effects that may come coupled 
with our design. If the fluid and the electromagnetic generator can be correctly housed, we will be able to show the increases 
in efficiency and reliability. In this project, we intend to design a testable structure which correctly accommodates both the 
windmill’s electromagnetic generator and the ferrofluid. This will present us with reputable data to affirm the claim that the 
introduction of a ferrofluid will increase the system’s properties.

Scholarship: NACME Green Project Research Scholarship
Faculty Mentors: Dr. Andy Judge, Dr. Ryan Munden

Wear Free Transfer of Electrical Power to Translating Stages
Undergraduate: Alison Jago ’17, Julia McManus ’17, Ethan Olmstead ’17, Pinal Soni ’17
Abstract: The project goal is to eliminate the wear and tear caused by traditional cable slabs between stationary and translating 
stages of manufacturing equipment, and redesign the system to transfer electricity through a conductive fluid to the translating 
stage in one direction. The current design causes disturbances to the system which can be a point of failure, when tolerances 
are on the atomic level. This patent pending, wear-free design utilizes electrodes to transfer electrical power to the top stage, 
with use of a conductive fluid. A patent and literature review was conducted to aid in the early design process, along with 
running first order equations. After utilizing a decision matrix to measure various designs against one another, and a FMEA chart 
to fully understand and analyze the potential failure modes and the respective impact of that failure, we created and finalized 
design in SolidWorks which contains assembly models, detail design, material selection and a bill of materials for a prototype 
build. After a final design iteration, the prototype of the design has been constructed. Now in testing and modification phase, 
we are making our design as safe and efficient as possible.  

Scholarship: NASA CT Space Grant
Faculty Mentors: Dr. Andy Judge, Dr. Shah Etemad

Experimental and Numerical Investigation of Advanced Fluidized Bed - Spouted Reactor
Undergraduate: Geoff Cornwell ’17, Michael Pysarchyk ’17, Gustavo Sanclemente ’17, Steve Sorgenti ’17
Abstract: A fluidized bed reactor (FBR) is a device used to carry out various multiphase chemical reactions in many industrial 
applications such as hydrocarbon cracking, coal gasification and combustion of waste. A Spouted Bed Reactor (SBR) is 
used when a process requires efficiency and uniformity while circulation of material is needed to achieve interaction with 
another substance. The SBR has an advantage over the typical FBR due to its conical shape, which can be designed to 
achieve enhanced mixing, heat transfer or combustion characteristics. The emphasis on this project is to collect data through 
mathematical analysis using ANSYS FLUENT, a computational fluid dynamic (CFD) software that generates a computer 
simulated model. An actual experimental device will be modeled using different geometries and fluid velocity parameters for 
the spouted bed non-reacting configuration. In conjunction, a scaled Plexiglas model is used to demonstrate the operation 
of the spouted bed reactor providing validation to the numerical results gathered from the ANSYS FLUENT model. Upon 
successful analysis and operational testing is completed; the data will provide optimal method to predict the behavior of a solid 
in a spouted reactor given certain parameters such as geometry, fluid, particle size, and velocity.

Scholarship: Precision Combustion Inc.  & SOE Senior Design Fund
Faculty Mentor: Dr. Mehdi Safari

Aircraft Conflict Resolution Cataloguer
Undergraduate: Andrew Danick ’17, Ravina Hingorani ’17, Joseph Paulin ’17, Davina Phillips ’17
Abstract: Air traffic control centers are responsible for recording positions, clearances, and predicting trajectories. However, 
it is the responsibility of air traffic controllers to monitor air traffic and ensure aircraft safety. In order to do this, air traffic 
controllers must resolve any conflicts that are predicted. A conflict is when two aircrafts come within five nautical miles in 
the horizontal plan or 1000 feet in the vertical plan. The controllers are required to maneuver as many aircrafts as necessary 
to clear any conflicts that are predicted to occur. However, controllers are not required to record their actions and thus they 
seldom do. The Federal Aviation Administration (FAA) is tasked with recording and analyzing conflict resolutions in the national 
airspace system. This research describes a novel method for automatically cataloging aircraft conflict resolutions, given the data 
recorded during a predicted conflict. The algorithm categorizes the actions of air traffic controllers during predicted conflicts 
into three resolutions: horizontal maneuver (left or right turn), vertical maneuver (descending or ascending), and speed change 
(accelerating or decelerating). The algorithm catalogues the frequency of each resolution, allowing for further analysis of the 
results by the FAA. The analysis, development, and evaluation of this method will be presented.

Faculty Mentor:  Dr. Adrian Rusu

Childhood trauma, trait anxiety, and anxious attachment as predictors of intimate partner violence in college students
Undergraduate: Margaret Elliott ’17, Rachel Kink ’18, Tori Reed ’17, Kayla Roballey 17, Samantha Silva ’17
Graduate: Joanna Frydrych ’18
Abstract: Intimate partner violence (IPV) is a significant conern on college campuses and may be related to factors such as 
childhood trauma, trait anxiety, depression, and anxious attachment.  We examined these variables in a sample of 93 male 
and 161 female undergraduate students at Fairfield University.  Participants completed five self-report inventories: The Conflict 
in Adolescent Dating Relationships Inventory (CADRI), the Childhood Trauma Questionnaire (CTQ), the State-Trait Anxiety 
Inventory (STAI), the Beck Depression Inventory (BDI), and the Adult Attachment Scale (AAS).  Results indicate that IPV 
perpetration was related to childhood emotional and physical abuse, emotional and physical neglect, and trait anxiety. IPV 
victimization was related to childhood emotional and physical abuse, childhood emotional and physical neglect, and an anxious 
attachment style. These results support the relationship between childhood trauma and dating violence in college students, as 
well as the role of anxiety in IPV as trait anxiety was related to perpetration and an anxious attachment style was correlated 
with victimization.  More research to better understand these relationships, as well as the contribution of additional factors such 
as emotion regulation, and to develop interventions is warranted.  

Faculty Mentor: Dr. Margaret McClure

Effects of Intranasal Oxytocin on Social Behaviors Using an Animal Model of Autism Spectrum Disorders
Undergraduate: Elli Emmanouil ’17, Megan Kirkpatrick ’17, Morgan McKean ’17
Abstract: Autism Spectrum Disorder (ASD) affects 1 in 68 children and is characterized by deficits in social behaviors.  In 
humans, in utero exposure to the antiepileptic valproic acid (VPA) is associated with an increased risk of developing ASD. 
Previous research has also shown that VPA exposure during development in rodents produces a reliable animal model for 
studying ASD. The present study examined the effects of intranasal oxytocin (OT) on a variety of social behaviors in the ASD 
animal model.  Long Evans male and female rats were assigned to the following groups: Saline-saline, VPA-saline, or VPA-OT 
(n=5 males and n=6 females per group). VPA exposure occurred during pregnancy (gestational day 12.5), and saline or OT was 
administered 30-60 minutes before behavioral tests for anxiety (elevated plus maze), sociability, and reproductive behaviors in 
adolescence and adulthood. On the elevated plus maze, male VPA rats showed increased anxiety, and intranasal OT restored 
behaviors to control (Saline-saline) levels.  Surprisingly, VPA-exposed male rats did not show impairments in the sociability test 
unless they had received OT.  Sex differences were also seen across behaviors.  These findings have important implications for 
ASD, and suggest that sex is an important variable to consider when administering treatment.

Faculty Mentor: Dr. Shannon Harding
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Robust Object Tracking with Gaussian Kernel
Undergraduate: Michael Wright ’17, Kyle Dube ’17, Kerin Nussbaum ’17, Andrew Tavcar ’17
Abstract: Video tracking is the process of using cameras to locate moving objects.  It has many existing and emerging 
applications including: security, surveillance, video communication, traffic control, medical imaging, self-driving vehicles, and 
virtual reality.  Objects being tracked can vary in velocity, distance from the camera, and temperature, and can be obscured 
by other objects that cross or combine paths. To perform video tracking, an algorithm analyzes sequential video frames and 
outputs the movement of targets between the frames. We proposed a modified mean shift algorithm using a Gaussian kernel, 
and developed software capable of tracking a single moving object, using a single fixed optical sensor.  Test data was gathered 
by recording a video using camera hardware and importing it into MATLAB.  Next, the mean shift algorithm is applied to the 
video and all the video frames are analyzed.  A movie displaying the tracked object, marked by a blob, is our final output. The 
contributions in this project are expected to further study and applications in mean shift algorithm using Gaussian kernels.

Scholarship: Hardiman
Faculty Mentor: Dr. Djedjiga Belfadel

Defects to Dynactin affect Fertility in the Nematode Worm Caenorhabditis elegans
Undergraduate: Aura Cristina Agudelo Rivera’18
Abstract: Development depends on the accurate execution of biological processes. We have been studying dynactin in the 
nematode worm C. elegans. The dnc-1 gene encodes the large subunit of dynactin, a protein complex required for pronuclear 
migration, centrosome separation, and the correct alignment of mitotic spindles in embryos. To characterize the role of dynactin 
in development, we have been studying a mutant homozygous for a temperature-sensitive defect in dnc-1. At the permissive 
temperature (16°C) animals produce a large brood size and show no defects in fertilization. At the restrictive temperature 
animals produce few progeny and lay many unfertilized oocytes, indicating a defect in fertilization. We have tested the dnc-
1 mutant at several temperatures, and found that 26°C yields the strongest defect in fertility in dnc-1 mutant worms without 
adversely affecting normal worms. We are currently determining when dynactin is important for C. elegans fertility by doing a 
temperature shift experiment in which synchronized animals reared at the permissive temperature are moved to the restrictive 
temperature at successive stages. By comparing the fertility of worms that have had the dnc-1 gene disabled at different points 
in development, we will be able to determine when in development dnc-1 is needed for normal fertility.  

Faculty Mentor: Dr. Anita Fernandez

Microencapsulation of a hydrophobic cargo to provide functionality to a textile
Undergraduate: Anne Balunas ’19
Abstract: Attaching particles to a textile can provide Soldiers with a multifunctional uniform that would assist them in daily 
life. A similar formulation of particles was made using Bovine Serum Albumin (BSA), however, scaling up production of that 
particle would not be economically viable. To maintain its multi-functionality, the BSA protein was replaced by a cheaper 
protein alternative, Type B Gelatin, to complex the micro-particle. In combination with Reputex 20, a commercially available 
polymer, a micro-particle could be made that provided antimicrobial activity against certain bacteria. Particles formed by 
microencapsulation using Reputex 20 and gelatin retained activity against S. aureus even after being physically adsorbed to a 
NyCo textile. Laundering the textile following military protocol, however, led to a drastic decrease in S. aureus kill.

Faculty Mentor: Dr. Catherine Andersen

Red Wolf Breeding Behavior
Undergraduate: Lucas Cabral ’17, Nadia Santoro ’17
Abstract: Working with the two red wolves at the Beardsley Zoo as part of our Vertebrate Zoology course, we documented 
male- female interaction with the aim of recording breeding behavior between both sexes. As a critically endangered species, 
captive reproduction of red wolves is imperative but as a monogamous species mate selection is critical. With our observation 
of their breeding behavior and potential pregnancy, we hope to make recommendations to improve future captive mate 
selection and breeding. In addition to changes in behavior, we documented measurements of the female each week using a 
photo analysis program to track her growth and detect a pregnancy. 

Faculty Mentor: Dr. Ashley Byun

Nemaline myopathy genetic characterization
Undergraduate: Andre Junior Calixte ’17
Abstract: Congenital myopathies are inherited neuromuscular disorders which manifest as muscle weakness. They can be 
classified into different subtypes which resemble one another regarding their morphological features seen under biopsy. Among 
different types of congenital myopathies, nemaline myopathy is the most common and it is characterized by the presence of 
thread-like bodies in muscle fibers. In the quest of identifying the genetic basis of nemaline myopathy, research has shown 
that the ACTA1 gene encodes for the skeletal muscle specific α-actin and undergoes a missense mutation at that gene locus. 
Additionally, patients afflicted with this congenital disorder exhibit hypotonia and feeding difficulties among other types of 
muscle weakness. In this experiment, zebrafish were used as an animal model for the acta1 gene mutation due to their rapid 
development rate and an extensive knowledge of their genome. A survivorship curve was generated to assess the relative rates 
of survivals of the zebrafish groups. Unfortunately, wild type embryos failed to be generated and used to make a survivorship 
curve which could compare them to the mutant embryos. That suggests that the wild type embryos could have undergone 
some physiological stress from several previous mating experiments thereby preventing them from mating and producing eggs.

Scholarship: Guillet internship
Faculty Mentor: Dr. Brian Walker

Cross-Cultural Comparisons of Pub-Going Behaviors in Galway, Ireland and Fairfield, Connecticut
Undergraduate: Megan Kirkpatrick ’17, Kaitlyn Cocuzzo ’17, Brianna Cocuzzo ’17, Bethany Russo ’17, Raven Malave ’17, Mariana 
Mangini ’18
Abstract: As part of a two-week study abroad course (PY274: Drugs and Behavior) at Fairfield University and National University 
of Ireland at Galway (NUIG), students sought to observe and quantify cultural differences in behavior in Irish pubs in Galway and 
Fairfield, CT.  Undergraduate students worked in teams of 2-3 to observe a variety of social and non-social behaviors, beverage 
consumption, and cell phone use.  Based on previous research, it was predicted that people would be more “social” in pubs in 
Galway, and less likely to use their cell phones.  Surprisingly, the main difference that was observed was in the type of beverage 
consumed, with more patrons drinking beer in Galway, and wine and “other” beverages (including shots) in Fairfield.  Gender 
differences were also noted. Surprisingly, non-social cell phone use was also commonly observed in both locations.

Faculty Mentor: Dr. Shannon Harding

“Take Me Back to Who I Was Before”: The Limitations of Self-Fulfilling Prophecies
Undergraduate: Jennifer Mezzapelle ’17
Abstract: For decades, social psychologists have examined the concept of behavioral expectancies, also known as self-fulfilling 
prophecies, and the long-lasting impact that they can have on an individual’s life. The reversal of such expectancies has received 
much less attention. The present study focused on the questions of how stable self-fulfilling prophecies are and the ease, or 
difficulty, with which they can be reversed. To test these questions, participants completed varying numbers of computerized 
reaction time tasks against computer opponents. Participants first played one, three, or five games against opponents who 
treated them with hostility, followed by a single game against an opponent who treated them with kindness, and finally played 
against an opponent who displayed neutral behavior toward them. We predicted that the more times a participant played 
against a hostile opponent, the more difficult it would be to reverse the behavioral expectancy of hostility. Contrary to our 
prediction, participants who played the most games against hostile opponents were actually significantly kinder to the final 
neutral opponent than were participants who received less hostile treatment.

Scholarship: Mancini
Faculty Mentor: Dr. Michael Andreychik 

Micromouse Design and Development
Undergraduate: Christina Ochoa ’17, Andrew Stewart ’17, Vincent Corsello 17’, Sarah Rybacki ’17
Abstract: A micromouse is an automated robot that is designed to navigate through a maze-like course with the capability of 
calculating the most efficient route by itself.  The mouse will be of 15 cm in length and width, and will be primarily comprised 
of an Arduino Mega, four motors, and three ultrasonic sensors. In order for it to be autonomous, we plan on designing an 
algorithm that will allow the device to scan the walls of the maze as it moves, and memorize where gaps and walls are. The 
maze is comprised of 16 by 16 units, each unit being of 18cm by 18cm each independently. Our expectations for this project 
is that we will design a micromouse of minimal size and weight that will work its way through the maze efficiently but in the 
shortest amount of time possible. The purpose of this project is to develop a micromouse that places a minimum of third in the 
IEEE Region 1 micromouse contest, held in April 2017. In a society where autonomous machines are becoming viable resources, 
the micromouse is a stepping stone in our advancement of developing helpful technology.

Faculty Mentor: Dr. Uma Balaji

Improving Memory by Shifting Perspective: Possible Benefits of Meditation
Undergraduate: Justin Paton ’17
Abstract: Past research shows that thinking about events from a different perspective when trying to remember can increase 
how much is remembered. The present study examined the impact of mindfulness meditation on this. Participants (n =124) 
read a short story about people exploring different houses that contained details relevant to potential robbers and to potential 
realtors. Participants adopted the perspective of either a robber or a realtor whilst reading the story. After an initial recall test, 
half completed a 5-minute mindfulness meditation exercise and half listened to an audiotape of a storybook, followed by a 
second recall test on which they either recalled from the original perspective or from the other perspective. Results showed that 
people who switched perspectives recalled significantly more details relevant to the new perspective than details that were not 
relevant to the new perspective, whereas people who retained their original perspective did not show a significant difference in 
the amount of details recalled that were encoding relevant or not. Although it was expected that meditation would boost the 
perspective-shifting benefits, we did not in fact find support for that hypothesis, possibly due to the control task inadvertently 
being too similar to the experimental condition.

Faculty Mentor: Dr. Linda Henkel

A Quiet Shop Vac
Undergraduate: Christopher Rinaldi ’17, Maxwell Mentonis ’17, Rock Magnotta ’17, Fernando Arabia ’17
Abstract: Our project’s overall objective is to reduce the noise created by air turbulence, the motor and vibrations in a ‘Shop 
Vac’ through mechanical and electronic modifications to the vacuum. Mechanically modifying the vacuum is possible through 
insulation and other hardware changes that will passively reduce noise by vibration absorption and noise dampening. Electronic 
noise modification is achieved by usage of the LMS algorithm to produce an active noise-cancelling (ANC) signal. Noise is 
captured via microphone, software designed to recognize frequencies present, and an algorithm developed to identify and 
generate the appropriate destructive interference frequencies needed. Those frequencies are then amplified electronically 
and drive an audio speaker to produce the anti-noise. The result is an active cancellation in real-time of any inherent noise as 
generated by the system, and a quieter user experience.        

Faculty Mentor: Dr. Jeffrey Denenberg
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Setting the stage for childhood fitness: Dietary energy density in early childhood is associated with locomotor development 
in a nationally representative sample of US children
Undergraduate: Julia DiGiovanni ’17
Abstract: Childhood obesity is an ongoing public health problem. Researchers have identified dietary energy density (ED, 
kcal/g) and sedentary behavior as risk factors for obesity during childhood, but little is known about the relationship between 
diet and early development of predictors of fitness during childhood. The 2012 National Health and Nutrition Examination 
Survey National Youth Fitness Survey (NYFS) collected data on dietary behaviors, physical activity and fitness levels in a 
nationally representative sample of US children. The objective of this study was to determine how eating patterns influence 
locomotor development (ability to jump, gallop, catch, throw, etc.), which is an early indicator of physical development. We 
observed a negative linear relationship between dietary energy density and locomotor skills (p-trend=0.03). Children with 
the lowest locomotor skill scores (1.75 and 1.82 for scores of 2 and 4, respectively) had significantly higher dietary ED than 
children with the highest standardized locomotor skill scores (1.25 and 1.20 kcal/g, for scores of 12 and 17, respectively) which 
corresponds with a difference in caloric intake of approximately 500kcal between those with the highest and lowest locomotor 
skill scores. These results indicate that diet in early childhood corresponds with development of physical characteristics that are 
associated with fitness.

Scholarship: Hardiman
Faculty Mentor: Dr. Jacqueline Vernarelli

Liver X Receptor activation decreases chronic myelogenous leukemia cell viability while altering the expressions of genes 
related to cholesterol, antiapoptosis, and cell differentiation
Undergraduate: Lydia Dupree ’18, Layra Cintron-Rivera ’18
Abstract: Liver X receptors (LXRs) are oxysterol-activated nuclear receptors involved in the regulation of cholesterol transport, 
glucose metabolism, and inflammatory responses. Recently, LXRs have been shown to possess anti-cancer effects in a variety 
of cancer types, in part due its capacity to deplete essential lipids required for cell proliferation. However, the role of LXRs 
in chronic myelogenous leukemia (CML) has yet to be elucidated. In this study, we investigated the effects of LXR activation 
on the human erythroleukemia K562 cell line – a model for CML. K562 cells were treated with the LXR agonist TO901317 to 
determine dose- and time-dependent effects on cell viability, cell number and size, and the mRNA expression of genes related 
to cholesterol metabolism. Additionally, we tested for genes responsible in the differentiation of K562 cells, as these are stem 
like cells. Overall, findings suggest that LXR agonist decreases CML cell viability and number, and that these changes may 
be related to modulation of cholesterol metabolism and apoptotic pathways. LXR may also influence differentiation toward 
erythrocyte lineage as seen by a trending change in relative mRNA expression of y-globin. These findings could potentially 
inform future treatment plans for leukemia patients.

Scholarship: Lawrence 
Faculty Mentor: Dr. Catherine Andersen

Getting to Know your Probiotic Friends: Profiling Bacteria from food and supplements
Undergraduate: Elli Emmanouil ’17, Scott Kohllhepp ’18  
Abstract: Recently, attention has been directed towards bacteria that have beneficial effects to their consumer. Probiotic 
products have been acclaimed as one of the next big health movements notably in digestive regulation.  Due to this spike in 
popularity, a huge array of probiotic products are available today ranging from supplements to drinks to yogurts. Our project 
focused on the biological qualities of the bacteria in probiotics, asking the question “What do these bacteria eat?” by isolating 
the strains and investigating metabolism of different carbon sources. To explore the differences in carbon metabolism between 
different strains, we used standard microbiology methods to culture live Lactobacillus and Streptococcus bacteria from two 
yogurts, a probiotic beverage, and probiotic supplements. The BIOLOG system was used to positively identify each strain by 
patterns of carbon metabolism.  Lactobacillus metabolized more carbon sources in comparison to Streptococcus bacteria, 
including a majority of sugars such as lactose, fructose, and galactose. A second part of this project involved exploring which 
strains are most common in the probiotic products available to consumers.  We found a wide variety of products with distinct 
combinations of bacteria, and determined that fewer than half of the products actually listed the specific Strain ID in the 
ingredients.

Faculty Mentor: Dr. Juliana Ansari

Thinking outside the Quadrat Box: The Microbial Fertilizer “Quantum Growth” as an Environmentally Safe Fertilizer
Undergraduate: Ryan Fritz ’17
Abstract: Combining ecology and microbiology, for three months the effects of the microbial amendment Quantum Growth 
was experimentally tested in the Fairfield University campus garden. The four naturally occurring Bacillus bacteria strains in 
Quantum Growth inhabit the root zone and vascular system of the grass, helping to breakdown, hold, and transport nutrients 
and water. Another microorganism of special interest in Quantum Growth is the photosynthetic Rhodopsuedomonas palustris 
that is capable of converting the sun’s energy into energy for plant growth. Quantum Growth was sprayed in five quadrats 
within the campus garden, one of few grounds that is not touched by the University maintenance crew, and compared 
against five adjacent control quadrats outside the garden. Root samples were extracted from each of the ten quadrats. DNA 
extraction, amplification, and 16s rRNA microbial community sequencing of the soil rhizosphere was performed. The data was 
analyzed by OTU clustering using Mothur standard process. Although the physical appearance of the experimental quadrats 
remained similar to the controls, the Quantum Growth plant and soil amendment increased the naturally occurring beneficial 
microorganisms in the soil.

Scholarship: Guillet
Faculty Mentors: Dr. Juliana Ansari, Dr. Jim Biardi

Variation in feeding behavior in polyphenic bluegill
Undergraduate: Rachel Carlowicz ’18, Caroline Rzucidlo ’18
Abstract: Polyphenic populations are a valuable resource for understanding the relationship between form and function. 
Morphological variation within a population can have dramatic impacts on performance and subsequently fitness. Bluegill have 
diverged into two ecomorphs, which occupy pelagic and littoral habitats. Based on morphological variation of the oral jaws and 
diet studies, we hypothesized that littoral individuals would use more suction during feeding, exhibit greater flexibility in ram 
behaviors, and brake harder when approaching prey than pelagic. We measured pressure and kinematics during prey capture 
on earthworms, mealworms and brine shrimp. We found that littoral fish did not use more suction when feeding, however, they 
did vary their feeding behaviors dependent on prey type. Similarly, the littoral ecomorph traveled a greater distance during 
feeding, suggesting that they use more ram than the pelagic fish. Pelagic bluegills exhibited a stereotyped feeding behavior for 
all prey types, implying that they have reduced modularity during feeding. Our results suggest that pelagic bluegills undergo a 
behavioral shift that allows them to specialize on pelagic prey. Conversely, littoral fish maintain a varied diet which allows them 
to feed on a variety of prey items. 

Scholarship: Hardiman Scholarship
Faculty Mentor: Dr. Shannon Gerry

Microbial Identification using MALDI-TOF MS
Undergraduate: Christine Colasacco ’18
Abstract: The purpose of the study was to identify two bacterial isolates of the oral cavity and to validate the identity of the 
bacterial inventory of Fairfield University’s Biology Department.  Gram staining and microscopy, Biolog® phenotypic testing, and 
Matrix-Assisted Laser Desorption Ionization - Time of Flight Mass Spectrometry (MALDI-TOF MS) were used in the identification 
process. All three techniques concluded the two oral cavity isolates to be of the genus Streptococcus.  Biolog® testing more 
specifically identified them as Streptococcus equinus and Streptococcus infantis.  However, rapid identification using the 
Schimadzu Axima Confidence ID Plus MALDI- TOF MS and Spectral Archive and Microbial Identification System identified both 
isolates as Streptococcus salivarius with 99.9% confidence. Furthermore, MALDI- TOF MS was able to validate the genus and 
species identities of seven out of 11 known bacteria tested.  With over 90% confidence, MALDI- TOF confirmed the identities of 
Staphylococcus aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Serratia marcescens, Bacillus cereus, Enterococcus 
faecalis, and Bacillus pumilus.  However, MALDI-TOF MS misidentified Bacillus subtilis as B. cereus and B. coagulans as B. 
licheniformis. Salmonella pullorum and S. gallinarum could not be validated because they are not represented in the proprietary 
spectral archive.  Instead, MALDI- TOF MS identified both as closely related S. enterica. 

Scholarship: Hardiman
Faculty Mentor: Dr. Olivia Harriott

Documenting Amur Leopard Breeding Behavior
Undergraduate: Angelina Colletti ’17, McKenna Conner ’17            
Abstract: The Amur leopard, Panthera pardus orientalis, is the world’s most endangered big cat, with censuses estimating only 
70 individuals remaining in the wild. The Amur leopard inhabits the temperate forests of Russia and Northern China, where 
they live a solitary existence, although records indicate some mating pairs remain together to rear their young. As a critically 
endangered species, the Amur leopard is part of the Species Survival Plan, which manages endangered species populations 
within AZA (Association of Zoos and Aquariums) institutions, including the Connecticut’s Beardsley Zoo, to ensure their 
long-term survival both in captive populations and in the wild. Our research involves observing and documenting interactions 
between a male and female Amur leopard pair at the Connecticut’s Beardsley Zoo in a captive breeding environment, in order 
to document breeding behaviors ultimately contributing to a larger research initiative to save the world’s most endangered big 
cat. Although initially wary of one another, our current observations indicate a growing trend towards greater comfort levels 
between the pair, as evidenced by less frequent aggressive behaviors and an increase in positive social interactions.

Faculty Mentor: Dr. Ashley Byun

More to Gain: Diet Energy Density is Associated with Smoking Status in US Adults 
Undergraduate: Alexandra Cowan ’17
Abstract: Smoking is a major public health concern, however the interaction of smoking and dietary habits is understudied. 
I investigated the relationship between dietary energy density and smoking behaviors in a nationally representative sample 
of 5,535 adults. A frequent concern among individuals thinking about quitting smoking is weight gain, Although nicotine is a 
known appetite suppressant, little research has been done to investigate the actual impact of smoking cessation on dietary 
behaviors and body weight. Energy density (ED) is an established indicator of diet quality as well as an established risk factor 
for obesity. I found that current cigarette smokers have a higher dietary ED than both ex-smokers and non-smokers (1.93 vs. 1.84 
and 1.81 kcal/g, respectively, p<0.01) after adjusting for relevant variables. Though ex-smokers had a higher dietary ED than non-
smokers, this difference was not statistically significant (p=0.67), suggesting that quitting smoking may have a positive effect 
on diet quality. Therefore, contrary to popular belief, those who have successfully quit smoking have comparable diet quality 
to non-smokers and better diets than current smokers. Interventions that educate smokers about dietary ED in order to enable 
them to make educated dietary choices may empower those concerned about weight gain to quit smoking.

Scholarship: Hardiman 
Faculty Mentor: Dr. Jacqueline Vernarelli
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Promoter Identification for the Peroxiredoxin Gene Family
Undergraduate: Matthew Moore ’17
Abstract: Peroxiredoxins (PRDX) are a set of antioxidant enzymes which are believed to play a critical role in the development 
of cancer. The PRDX family has six members (PRDX1-6) each of which are differentially expressed in a number of different 
tumor types.  To better understand human PRDX gene regulation, we have identified several putative promoters that may 
control the expression of these antioxidant genes.  We have amplified and isolated the upstream region containing these 
putative promoters. The next step will be to assess these putative promoters using a DNase footprinting assay. Positive 
identification of promoters of PRDX genes will allow for a better understanding of their regulation and ultimately their role in 
the progression of human cancers.

Faculty Mentor: Dr. Ashley Byun

Bugs Don’t Bug Me! A Water Quality Assessment of Fairfield County’s Streams and their Proximity to Pollution Sources Using 
the ‘Riffle Bioassessment by Volunteers’ Method
Undergraduate: Dalina Muharemovic ’17, Ryan Fritz ’17, Benjamin Wood ’16
Abstract: Surrounded by constant human disturbances, Fairfield County’s watersheds are impacted year round by runoff, and 
pollution. Although streams are aesthetically pleasing to the naked eye, they suffer from nutrient and chemical pollution relative 
to healthy watersheds. Macroinvertebrate sampling is a common method used to assess water quality in freshwater aquatic 
ecosystems. Due to a macroinvertebrates’ limited mobility, these benthic aquatic organisms are unable readily escape biotic and 
abiotic stress thus serving as indicators of water quality over a long period of time. We applied this bioassessment technique 
was used to quantify water quality in various stream ecosystems in Fairfield County.  We hypothesized that freshwater aquatic 
ecosystems in proximity to major roads or highways, and/or industrial development would reflect lower water quality, with 
impact on aquatic chemical and physical measurements. Specifically, we investigate the relationship between the distance of a 
stream reach to a pollution source and macroinvertebrate community structure. 
      Faculty Mentor: Dr. James Biardi

HDL-Associated Proteins and LDL Differentially Modulate Chronic Myelogenous Leukemia Cell Viability
Undergraduate: Kristina Murray ’17, Nick Ragonesi ’17
Abstract: We investigated the effects of lipoproteins (HDL and LDL) and HDL-associated proteins (apoA1 and SAA) on the 
viability of chronic myelogenous leukemia (CML) cells.  K562 cells were cultured in the presence of human HDL or LDL (10, 25, 
or 50 ug/mL), and apoA1 (25mg/mL) or SAA (10mg/mL) for up to 72hr to determine individual and synergistic effects on cell 
viability. Certain experiments were additionally conducted with the addition of the liver X receptor (LXR) agonist TO901317 (5 
uM), which is known to induce expression of HDL-related transporters and promote lipid efflux. While no changes in K562 cell 
viability were observed with HDL treatment at any concentration, LDL dose-dependently increased cell viability. Interestingly, 
treatment of cells with human-derived apoA1 or HDL + apoA1 drastically reduced K562 cell viability after 48hr and 72hr. Further, 
K562 cell viability was more modestly decreased by SAA treatment after 48hr and 72hr, with greater decreases observed in 
cells treated with SAA + HDL at 72hr. Ultimately, HDL-associated proteins apoA1 and SAA decreased CML cell viability, with 
greater effects in the presence of lipidated HDL. Conversely, LDL dose-dependently promotes CML cell viability. These findings 
suggest that LDL and HDL-associated lipoprotein differentially regulate chronic myelogenous leukemia cell viability. 

Scholarship: Lawrence 
Faculty Mentor: Dr. Catherine Andersen

Water Quality at Lake Liillinonah
Undergraduate: Jacqueline Noyes ’17
Abstract: Lake Lillinonah, an impoundment on the Housatonic River, is located in western Connecticut and has historically poor 
water quality. The purpose of our research is to monitor the water quality of the lake in order to determine the causes and 
consequences of the poor quality. Over the summer months, citizen volunteers from the Citizen-Led Environmental Observatory 
(CLEO) collect observational data and water samples. Citizen volunteers record observations in categories such as water 
temperature, secchi depth, water color, debris, recreational potential, trash, particle type and surface scum. The water samples 
are then analyzed in-house for toxins with a subset of samples sent to the University of Connecticut for nutrient analysis. 
Review of past years’ data along with the current year, allows us to see trends among nutrient levels and the water quality of 
the lake. There is interannual variability across most of the observational categories, particularly secchi depth and recreational 
potential. These categories are important indicators of water quality.

Faculty Mentor: Dr. Jennifer Klug

The Coterie Conclusion: Problems that Face Black-tailed Prairie Dogs (Cynomys ludovicianus) in Captivity and How to 
Address Them
Undergraduate: Megan Kirkpatrick ’17, Sean Thomas ’17 
Abstract: Black-tailed prairie dogs (Cynomys ludovicianus) are known for establishing tight familial bonds known as coteries. In 
the wild, coterie formation hardly depends on space, but rather on hierarchical behavior, resource availability, and population 
density. The colony of black-tailed prairie dogs at Connecticut’s Beardsley Zoo, however, faces different obstacles; space is likely 
the most critical limitation on their social development. Being surrounded on all sides by impenetrable concrete barriers places 
social pressure on the population and stands in the way of their natural inclinations to disperse. We have monitored this colony 
for three years through routine surveillance and use of an automated fog machine to determine burrow connections in order 
to better understand how the colony copes with significant spatial restraint. These procedures revealed an extremely dynamic 
colony that regularly changes its underground routes and above ground entrances. Past observations indicated the presence 
of separate coteries within the exhibit, however current evidence suggests these groupings have also changed along with their 
respective burrow networks.  We are currently in the process of assessing burrow usage based on connectivity and longevity 
within the enclosure.  To our knowledge, our work represents the first long term study ever conducted on a captive prairie dog 
colony.

Faculty Mentor: Dr. Ashley Byun

Determining the Location of High Conductivity Influx in a Municipal Water Stream  
Undergraduate: Coleman Macuch ’17
Abstract: At my internship, I am performing water quality data analysis on a stream that flows through the Fairfield Hills campus 
of Newtown, CT and eventually leads into a Trout Management Area. This stream has seen recent increases in conductivity, 
which can have a negative effect on fish populations. The goal of my analysis is to isolate where the influx of unwanted particles 
is coming from, by using highly sensitive conductivity meters. The results of the data analysis show that there is relatively low 
conductivity levels upstream of the campus, but high levels of conductivity in the water once the stream reaches the campus. 
One of my hypothesis is that the old sewer lines under the campus may be leaking into the underground pipe system where the 
stream flows. Unfortunately, I have limited access to the underground pipes, so it is difficult to get meters in the exact location I 
believe to be the point source of high conductivity. I am also examining historical summer temperature trends of the Pootatuck 
River to identify if the river is warming from potential effects of climate change. 
      Faculty Mentor: Dr. James Biardi

 

The Response Behaviors of Myrmecophaga tridactyla to Acoustic Stimuli
Undergraduate: Alexandra Martin ’17, Katherine Biardi ’19, and Nicholas Ragonesi ’17
Abstract: The giant anteater (Myrmecophaga tridactyla) is the largest out of the four members of the anteater family. Currently, 
the status of M. tridactyla is listed as vulnerable on the International Union for the Conservation of Nature (IUCN) red list. Due to 
low reproduction rates, specific diets, high roadside mortality and habitat destruction, M. tridactyla is facing extinction in many 
of its native areas. The Beardsley Zoo is part of the Species Survival Plan program for M. tridactyla. Very little is known about M. 
tridactyla, but this experiment helped to document their behavior. The three M. tridactyla used in the experiment were an adult 
male, an adult female, and a juvenile male. The focus of the experiment was to document the response of the three anteaters 
to various sounds. The behavior of the adult female was important because she shows the most sensitivity to noises out of all 
the anteaters. The sounds tested were sounds that followed a specific pattern that seemed to agitate the female and nursing 
sounds that a pup would make. The sounds were played from three locations; inside the enclosure, at the doorway, and outside 
the enclosure. Pending data suggests that sounds with this specific pattern caused the anteaters to become alert, though they 
also showed no reaction to many of the sounds.

Scholarship: Guillet
Faculty Mentor: Dr. Ashley Byun

Role of Lactic Acid Bacteria in Health and Disease
Undergraduate: Katelyn Miller ’17
Abstract: The objective of this study was to isolate lactic acid bacteria (LAB) from natural, local sources, to identify collected 
LAB samples at the Genus and species level, and to study LAB susceptibility to antibiotics and other prescribed medications. 
All research was conducted at the molecular level using strict aseptic technique with assistant and guidance from Dr. Harriott.  
Primary methods used include serial dilutions, bacterial plating on various media, and several different staining and microscopic 
analysis.  Microscopes used included: compound binocular, phase contrast, and fluorescence.  One of the main questions this 
study hoped to address was LAB susceptibility to Metformin, an oral diabetic medication.  Individuals taking Metformin have 
reported a metallic taste in the mouth after consuming the medication, our study hopes to eventually determine what is causing 
this unanswered phenomenon. 

Scholarship: Guillet 
Faculty Mentor: Dr. Olivia Harriott
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Assessing the Public’s Comprehension of Dietary Guidelines: Use of MyPlate/MyPyramid tools is Associated with Higher Diet 
Quality, Findings from the NHANES 
Undergraduate: Jennifer Schwartz, ’18
Abstract: I am evaluating the relationship between public knowledge of the Dietary Guidelines for Americans assessed using 
MyPlate, and markers of diet quality in US adults. 

The objective of this study was to determine whether knowledge of the DGA assessed using MyPlate would impact the diet 
quality of US adults, in a nationally representative sample of adults who participated in the 2009-2012 NHANEs survey. An 
excerpt of results for this abstract, which is co-authored by Dr. Vernarelli, is below. MyPlate users had better quality diets than 
non-users. Users of MyPlate had significantly fewer servings of refined grains (5.8 vs 6.4 oz, p=0.0007), more servings of whole 
grains (1.13 vs. 0.84 oz, p=0.006), nearly double the number of cups of dark green and leafy vegetables (p=0.005), and lower 
intake of added sugars (18 vs. 21 tsp, p=0.0005) and solid fats (33 vs. 40 g, p<0.0001) after adjusting for age, sex, race, physical 
activity, smoking status, income, body mass index, and education. Results suggest that public understanding of the DGA, 
specifically among MyPlate/MyPyramid users, may be higher than expected. Future recommendations that promote use of the 
MyPlate plan may be effective strategies to combat obesity and promote health in the US. 

Faculty Mentor: Dr. Jacqueline Vernarelli

Nudgee Beach Environmental Education Centre
Undergraduate: Philip Strang ’17
Abstract: Nudgee Beach Environmental Education Centre is located in Brisbane, Australia. The centre focuses on the teaching 
of environmental sciences to all ages of students. These students will take field trips to the centre where they will be engaged in 
hands on activities that are fun and informative. Nudgee Beach is located on Moreton Bay, which has a long Australian history. 
Teacher’s design lesson plans to engage students with all Moreton Bay has to offer. These are activities such as beach ecology, 
preservation, boating, canoeing, fishing, etc. My role while at Nudgee was being a teacher’s aid. Upon first starting, my jobs 
consisted of observing, cleaning, and the other basic jobs. I worked there for a 3 month period. Once the teachers trusted my 
understanding of the job, and saw my desire to share my knowledge, they allowed me to teach and help the children on my 
own. When we had a large group at the Centre, we would split the children into smaller groups so I was given charge of my own 
small group. My time at Nudgee Beach Environmental Education Centre widened my knowledge of Australian history and the 
important effect that the environment has on their culture.
      Faculty Mentor: Dr. Brian Walker
 

Role and Regulation of Peroxiredoxin Antioxidant Proteins in K562 Leukemia Cells
Undergraduate: Elizabeth Szabo ’17
Abstract: Peroxiredoxins are a family of antioxidant proteins that have found to play a key role in many diseases, including 
cancer. A wide number of studies have found that Peroxiredoxin levels are elevated in several cancers, and reducing these 
levels can aid in inhibiting cell growth of cancer cells. Specific research has demonstrated that Peroxiredoxin levels are elevated 
in leukemia cells, and that targeting and inhibiting Peroxiredoxins in these cells can induce differentiation. Studies have also 
shown the use of doxorubicin as an effective chemotherapy treatment to significantly decrease cell proliferation and viability 
in leukemia. The purpose of this study is to examine Peroxiredoxin levels in K562 cells, a human chronic myelogenous leukemia 
cell line, and determine if high levels of Peroxiredoxins have the ability to protect cells from chemotherapy-induced death and 
possibly aid in chemoresistance. We have demonstrated that treating K562 cells with 50 nM doxorubicin significantly decreased 
proliferation and viability. Corresponding changes in Peroxiredoxin protein levels are currently being analyzed to determine 
the effect of both growth-inhibition and chemotherapy-induced cytotoxicity on the Peroxiredoxin family in K562 cells. Based 
on previous studies on MCF-7 cells conducted in our lab, we predict that Peroxiredoxin levels will be modified under both 
conditions. 

Faculty Mentor: Dr. Shelley Phelan

Away from home eating is associated with increases in dietary energy density in US children: Findings from the National 
Youth Fitness Survey
Undergraduate: Angela Tacinelli ’17
Abstract: The impact of family meals and eating behaviors and its affect on children’s overall health has been of particular 
interest as our society experiences an increase in prevalence of overweight and obesity among youth. Dietary energy density 
(kcal/gram) is an established risk factor for obesity in adults and children. The current Dietary Guidelines for Americans 
encourages the consumption of a diet low in ED. The objective of this study was to determine how family eating habits affect 
dietary intake and overall health status in a nationally representative sample of youth residing in the US who participated in 
the 2011-2012 NHANES National Youth Fitness Survey Health Survey.  A significant positive linear relationship between the 
number of times that meals were eaten away from home and dietary energy density was found after controlling for age, sex, 
race, BMI, and family income (p-trend, 0.0001). Children who consumed 7 meals away from home had an adjusted dietary ED of 
1.76 kcal/g vs. 1.35 kcal/g for children who never ate meals away from home, p<0.0001. Evaluating family eating behaviors may 
provide insight to potential targets for public health education encouraging meals at home to lower dietary ED and reduce risk 
for obesity in youth.

Scholarship: Hardiman 
Faculty Mentor: Dr. Jacqueline A. Vernarelli

Stress in the Fairfield University Undergraduate Student
Undergraduate: Alyssa Raines ’17
Abstract: This study investigated whether animal-assisted therapy (AAT) is associated with cortisol level reduction. There has 
been limited research overall investigating in this area on the influence of animals for the college student population. Therefore, 
this study was conducted in a population of first-year college undergraduates – individuals who have been characterized as 
having greater levels of self-reported school stress and psychological distress (e.g. anxiety disorders and homesickness). It was 
intended to be a pilot study, allowing for comparisons between students with varied daily nutrition, academic schedules, and 
stress hormone levels. This proposed study investigated stress hormone levels in students prior and after to their laboratory 
practical. Some of the students experienced canine intervention in a group setting, while some did not. We hypothesized that 
the magnitude and variability of daily stress (cortisol) responses should be associated with human-dog interactions through 
animal-assisted therapy (AAT) in students. Significant correlations were not found in the completion of our data analysis. 
However, we have proposed other means of dog-student interaction parameters that may improve the experimental design 
of this study in the future and may more efficiently reduce stress cortisol levels in Fairfield University’s first-year college 
undergraduates.

Scholarship: Magis
Faculty Mentor: Dr. Brian Walker

Observed Territorial Behavior of Hellbenders (Cryptobranchus alleganiensis)
Undergraduate: Hayley Roberts ’17
Abstract: The hellbender (Cryptobranchus alleganiensis) is a species of giant salamander naturally found in eastern North 
America. Little is known about the hellbender’s biology because of its increasing rarity in the wild as well as its cryptic and 
nocturnal behavior. To better understand hellbender behavioral patterns, two captive hellbenders were observed over a 
period of seven months at the Connecticut’s Beardsley Zoo. The primary aim of this study was to determine if hellbenders 
exhibit territorial behavior by manipulating their environment. The environment was manipulated twice; first, tank structures 
were moved to the far right of the tank, and secondly moved to the far left of the tank.  Territorial behavior was tracked by 
observing the hellbender’s exact location in their habitat. Direct observation occurred roughly three times a week.  Based on 
the observations, it was found that hellbenders do display territorial behaviors. Both hellbenders were on the left side of the 
tank when the tank structures were on the left, and both hellbenders were on the right side of the tank when the tank structures 
were on the right. I present my findings about hellbender territorial behavior with the hope it will aid both breeding and 
conservation programs in zoos and aquariums.

Scholarship: Mancini 
Faculty Mentor: Dr. Ashley Byun

Optimization of Lab Made Reagents and Primers for GMO Detection by PCR
Undergraduate: Kristen Rothdeutsch ’17
Abstract: Buffers and primers typically purchased in a kit, which is used to detect the presence of GMO in the DNA of 
various food products, were replicated to determine whether the contents of the kit could be made in the Molecular Biology 
preparatory lab as a way to save on cost to the department.  The focus of the experiment was to determine whether using the 
Edward’s buffer and PCR primers made in the lab would have the same efficiency for GMO gene detection in a food source as 
a commercial kit. This was determined by extracting DNA from three sources a non-GMO control, a GMO control, and a snack 
food source that contained GMO corn product using lab-made Edward’s buffer. Primers that detect the 35S gene, indicator 
of GMO, and tubulin primers, control for DNA extraction, were used in a PCR reaction and samples were then analyzed by 
agarose gel electrophoresis. This procedure was repeated several times and the results showed that lab made Edwards’ buffer 
and primers were successful in determining which sources contained GMO genes. Based on previous research these lab made 
reagents and primers were more successful at gene detection than those provided by a kit.

Faculty Mentor: Professor Lenka Biardi

The Heart might not Always Want What it Wants: The Effect of Dietary Patterns on Heart Disease 
Undergraduate: Stephanie Sawicki, ’17
Abstract: Cardiovascular disease, a pressing issue in America today, is closely related to dietary patterns. In order to get a 
comprehensive data set of the American people, the NHANES from the CDC was used. The study sample consisted of the 
individuals with a complete anthropometric data set and was cleaned to isolate adults.  Individuals with heart disease were 
defined by displaying contributors to or had ever been diagnosed with heart disease. All statistical analyses were performed 
using SAS University Edition.  All models were adjusted for age, sex, race/ethnicity, and level of education, with significance 
determined at P<0.05. Those who cooked dinner zero times per week has a greater heart disease disparity than those who 
cooked dinner six times per (1.27 vs. 0.73, P=0.018 vs P=0.046), suggesting a significant inverse relationship between these 
variables. Individuals who are eating dinner that was cooked at home zero times are eating foods that are significantly higher in 
energy density than those who are eating a dinner cooked at home seven times a week. (1.88 vs 1.73, P<0.0001). This suggests 
that eating meals that are prepared at home can have an overall positive effect on one’s health. This data is important for 
advances in preventative medicine. Scholarship: Hardiman 

Faculty Mentor: Dr. Jacqueline Vernarelli
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Data Analysis of Natural Language Used in Social Engineering Focused on Female Employee Vulnerabilities for Use in 
Machine Learning
Graduate: Wendy Durica ’17
Abstract: The research is to bring awareness to the Machine Learning Community about possibilities where they can help fight 
against Social Engineering. In this research, data has been gathered from known social engineering dialogue attacks focused on 
women employed in administrative or customer service positions. The natural language will contain keywords and phrases that 
can be organized, then a machine learning algorithm can aid in alerting employees in real time phone conversations. There are 
gender specific vulnerabilities used to exploit women who are accessible via the telephone as part of their job. These personnel 
will have sensitive information that the attacker would like to obtain.  One objective of the project is to understand how the 
Natural Language words and phrases could best be categorized. People are the weakest link in any data security system.  
The research question is: Can the con game that gets played out in social engineering be resolved to the point of being non-
effective with the help of machine learning?  This project brings awareness to the Machine Learning Community so they can 
move this further by recognizing the patterns in questioning and with the use of algorithms alert people, helping eliminate the 
vulnerability that is open to abuse.

Faculty Mentor: Dr. Adrian Rusu

Data-Driven Dashboard
Graduate: Abhishek Gupta ’17, Lavanya Murarkar ’17, Rakesh Katkuri ’17, Yan Li ’17, Yashodha Savadi ’17
Abstract: Commodities trading is a very competitive business. Traders must react quickly to market changes to reap the 
most reward. Those who are able to capture critical subtleties from the information deluge will be the most successful. In this 
project, we are working on developing a system comprised of software algorithms which can automatically scrape, analyze, 
and visualize commodities data without human interference. Currently, specialized data comes in form of emails, newsfeeds, 
and social media platforms, but in the future data may come from other unstructured sources. Initial efforts are focused on 
understanding subtleties of particular commodities, such as critical combination of keywords, trustworthy players in the market, 
and eliminating unimportant clutter. At the same time, sentiment analysis is to be performed to categorize the information as 
bullish or bearish.   We are taking advantage of technologies such as Python’s Natural Language processing libraries to extract 
subtle and important information. By considering critical keywords and experts’ opinions, we can funnel through the cluttered 
data available which helps extract market sentiment for present and future. The outcome of this research is an interactive 
system which displays commodities market fluctuation in a timely manner in the form of a dashboard.

Faculty Mentor: Dr. Adrian Rusu

Hobbyist Secure Bluetooth Connections
Graduate: Ryan Hirschthal ’17
Abstract: The original nature of this project was to design a secure Bluetooth Low Energy (BLE) lock after an article explained 
the inherent insecurities of over 75% of the available bluetooth lock vulnerabilities. After much research, it was discovered that 
the security flaws would actually be fixed by later versions of BLE. While they may not be on the market just yet, they would be 
in all systems soon. From there, the focus of the project changed to being about giving a bluetooth enabled chip with software 
already completed and allow for the user to make their own circuits using the chip as a BLE switch on it. So an arduino board 
was chosen for the popularity and low cost of the board. The user would have be able to get a standard arduino board with 
specially written code from the app store and hook it up to whatever they want, be that their own lock, the garage door motor, 
or a simple light, designed to be used in many different ways.

Faculty Mentor: Dr. Adrian Rusu

Browser-Based 3-Dimensional Air Traffic Visualization
Graduate: Keerthi Palla’17, Radhika Balapanur’17, Xin Ning’18, Abhilash Yellani’17
Abstract: The National Airspace System (NAS) which is administrated by the Federal Aviation Administration (FAA) is a complex 
system which is responsible for managing, observing and recording the air traffic along with their associated information, rules, 
regulations, services, policies and equipment. These systems of NAS are incredibly powerful but limited to the scope related 
to data sets. The FAA has a need to visualize the data generated by a newly developed system which is requesting to design 
the robust and extensive software system by utilizing an object-oriented software design approach. Integrated tools are being 
developed as part of the FAA’s “Next Generation Air Transportation System” initiative (NextGen) which combines datasets from 
multitude of source systems into single cohesive data format. The primary mission of NextGen is its transition of the NAS from old 
technology, to newer technology. In this research, we are going to design 3-Dimensional aviation traffic data on browser based 
system where we will display aircraft position based on its geo-temporal location along with its Trail and Lead trajectories likewise 
with Distance Calculation, Object Following, Multiple Visualizations and time based playback controls. For the development of this 
system we use Cesium Software, Node.js and Web Storm.

Faculty Mentor: Dr. Adrian Rusu

Dynactin, Dynein, and MEL-28 Coordinately Contribute to Fertility in the Nematode Worm Caenorhabditis elegans
Undergraduate: Gabriela Vida ’18
Abstract: Most biological processes, including fertility, are controlled by multiple gene products that act together. We are 
interested in understanding genetic interactions that affect fertility in Caenorhabditis elegans. Specifically we have been 
studying dhc-1, which encodes a component of the molecular motor dynein, dnc-1, which encodes a dynactin subunit thought 
to regulate dynein, and mel-28, which encodes a nuclear pore component. Although mel-28 and dhc-1 single mutants have a 
normal brood size, mel-28;dhc-1 double mutants show severely reduced fertility, suggesting that normally mel-28 and dhc-1 act 
cooperatively to promote fertility. To better understand why dhc-1;mel-28 double mutants have reduced fertility, we have been 
analyzing the gonads of the double mutants using immunolocalizations to determine if certain subcellular components, such 
as the endoplasmic reticulum, are mis-localized. dnc-1 mutants have a fertility defect that is rescued by mutations to mel-28, 
suggesting that dnc-1 and mel-28 have opposing functions in fertility. To better understand the dnc-1 fertility defect, we are 
using immunolocalizations to determine if proteins mis-localized in dnc-1 mutant gonads are restored to proper localization in 
the mel-28;dnc-1 double mutant. With this work, we hope to understand how these genes work together to promote fertility in 
C. elegans.

Faculty Mentor: Dr. Anita Fernandez

Evolution of the Aurora Kinase gene family 
Undergraduate: Wathone Win ’17
Abstract: Aurora Kinases are proteins that play an important role in cell division. Because of their involvement in the 
development of certain cancers, there has been much research dedicated to Aurora Kinases in higher metazoans such as 
mammals.  Aurora kinase proteins are found in all eukaryotes but as of yet, little research has been conducted on the evolution 
of this gene family in lower metazoans such as invertebrates. To determine the distribution and copy number of Aurora Kinase, 
we scanned a number of invertebrate genomes and affirmed that all invertebrates have at least one copy of an Aurora Kinase 
gene (AKA) where as nematodes and insects have two copies of Aurora Kinase (AKA and AKAB).  This finding suggests that 
AKAB originated independently along each of these two lineages.  To understand the differences between AKA and AKAB, 
we originally began comparing amino acid sequences but realized that structural comparisons may also yield some important 
information.  Currently, we are comparing AKA and AKAB protein structures using iPBA, which compares protein structures 
using similarities in the local backbone conformation.

Faculty Mentor: Dr. Ashley Byun

Mating Behaviors of the Amur Tiger
Undergraduate: Marygrace Burke ’19, Dana Sokareh, ’19
Abstract: The Amur tiger, primarily found in Russia and Northern China, has been an endangered species since the 1940’s. 
Although their population size has increased slightly, they are still considered a critically endangered species. Many countries 
enforce conservation laws as well as provide breeding programs to sustain the species. The Species Survival Plan (SSP) is a 
long-term plan created by the American Association of Zoological Parks and Aquariums to ensure the help and survival of the 
endangered species. SSP creates breeding programs in various types of facilities such as zoos. These sustainable try to increase 
genetic variation as well as provide a stable population among the endangered species. Each week we observed a male and 
female Amur tiger’s behavior in the hopes that they would eventually mate. Observations were done on just the male tiger 
weeks prior to being introduced to the female in order to learn about his baseline behaviors. Since being introduced, the male 
and female have not spent time together, but when the female is in heat, both tigers will vocalize. Observations will continue 
throughout the semester with the hopes of Amur tiger offspring.

Graduate Research and Independent Projects

Entrepreneurial Mindset Program
Graduate: Deepa Alugubelly ’17, Sumanth Guduru ’17, Sudheer Haridas ’17, Rajesh Maganti ’17
Abstract: EMP shows you how develop an entrepreneurial mindset for your life. You will learn how to create your own 
opportunity, increase your resiliency, be relentless, and reduce stress and anxiety in your life. With EMP you will have a buddy 
that has your back. You will work on developing your entrepreneurial mindset at your own pace online, in person and with 
an assigned mentor. They can learn either alone, with buddy or as part of a group of students. All students are assigned to a 
mentor who gives them guidance and motivation. Mentors can monitor student progress and give them feedback at the end 
of each course module. A chat bot is provided for reminders. Requirements: develop user personas, wireframe website for 
responsive design, design the chatbot, support video and messaging delivery, provide user surveys and gather user analytics 
/ metrics (Google Analytics, and behavioral feedback loops). The website will be built from Buddy Press plugins. The chatbot, 
messaging, and user analytics will be coded from scratch.

Faculty Mentor:  Dr. Adrian Rusu
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A Game to learn Functional Programming
Graduate: Venkata S Penugonda ’17, Talloju Nikhil ’17, Raja Sai Nakka ’17
Abstract: Today there are many resources available for people with no experience or knowledge of computer programming to 
learn computer programming in a game environment. However, few if any of these resources focus on functional programming 
languages such as Common LISP, Scheme, or Haskell. The purpose of the project is to build an interactive online game that 
teaches functional programming. In many parts of the software engineering community, functional programming languages are 
believed to be a superior to imperative programming languages such as C, C++, Fortran, and Java.

Faculty Mentor: Dr. Adrian Rusu

A Game to learn Lisp Programming
Graduate:  Anusha Vaka ’17, Lohith Chanda ’17, Roja Dhanavath ’17
Abstract: There are many approaches and resources available for users to learn computer functional programming skills in 
a Gaming Environment. Lisp is one of the traditional approach to teach programming concepts to the user with novice or 
minimal experience. The main purpose of this paper is to build a parser which can run Lisp command.  Background: Gidget is 
an application developed by Michael J.Lee. It is an online game designed to teach computer programming concepts through 
debugging various levels. As the levels become more challenging, players can combine newly introduced concepts with 
previously used commands to succeed solving the puzzles and progress through the game. Project Description: In the existing 
application user debugs the puzzles using JavaScript in the code panel, but now the user will be able to debug puzzles using 
Lisp (List Programming). Which include showing LISP notation in the current code panel and verify the functionality of the 
application when user starts to parse the code in LISP. The aim of this development is to teach the end user’s LISP programming 
basics by debugging various levels in the game.

Faculty Mentor:  Dr. Adrian Rusu

Stewart Platform
Graduate: Walid Jawad Hussain ’18, Sosendar Madas 
A Stewart platform is a 6DOF (degrees of freedom) parallel manipulator with many industry applications such as motion 
simulation, space docking systems, medicine, etc.A platform is mounted atop a frame using 6 linear actuators. This allows the 
platform to rotate along the perpendicular axes (pitch, roll, yaw) and translate along the perpendicular axes (heave, surge, 
sway). Such system flexibility makes this an extremely interesting system to utilize for a mechatronics project.

Faculty Mentor: Dr. Andy Judge


