Davidson Research Initiative

Summer Research Program

The Davidson Research Initiative’s Summer Research Program enables Davidson College to offer a premier summer research experience for Davidson students and students from North Carolina’s Historically Black Colleges and Universities.  The goals of this program are to:

1) Foster collaborative student-faculty research in all of the liberal arts disciplines; and

2) Establish a vibrant campus-wide community of undergraduate research during the summer months by offering activities such as topical group discussions, lectures, and social functions.

The Program

DRI Summer Research Fellows spend between 5 and 9 weeks doing research with a Davidson faculty mentor. DRI Summer Research faculty mentors also have the opportunity to include a student from one of North Carolina’s HBCU schools on their research team. Interested faculty mentors provide research descriptions of available projects and these projects are publicized to North Carolina HBCU institutions (see below for this year’s projects). HBCU students are invited to apply for one or more DRI Summer Research Fellowships listed. Five students who are selected for the program will participate as a collaborative team member with the Davidson faculty mentor and his/her Davidson DRI Summer Research Fellow. 
Summer Projects 2018
1. Risk Factors for Depression and Anxiety in Parenthood--Dr. Laura Sockol (Faculty Mentor) This series of studies investigates risk factors for depression and anxiety during the transition to parenthood. Using self-report measures of parents’ characteristics (e.g., cognitive biases, beliefs about parenthood, social support, demographic characteristics), we explore the relationship between these variables and various elements of parental well-being, including psychological symptoms, couples’ relationship satisfaction, and parent-child bonding. Students may work with existing data from completed studies (e.g., studies of first-time mothers, first-time fathers, and mothers with more than one child) or collaborate on ongoing studies of couples who are first-time parents using internet- and lab-based data collection. Depending on student interest and experience, potential research projects might include investigating whether parental divorce during childhood is associated with couples’ relationship satisfaction during the transition to parenthood, assessing risk factors for impaired parent-infant bonding, comparing data from internet- and lab-based samples, evaluating the relationships between risk factors within couples, or other projects based on student interests. Further information about Dr. Sockol’s research is available on her website: http://davidsonmaplab.com/ 
2. Colorblind and Multicultural Diversity Philosophies in Class Performance--Dr. Jessica Good (Faculty Mentor) In Summer 2018, my lab team will continue work investigating the impact of colorblind and multicultural diversity philosophies in improving class performance outcomes for women and underrepresented minority students in math and science. Specifically, we will be building faux online courses in which to embed various manipulations in future experiments (instructor demographics, stated diversity policies, inclusion of diverse content, etc.). Students will gain experience with creating experimental materials and pilot testing their efficacy (computer programming, participant recruitment, basic statistical analysis). 
3. The Influence of Microplastics on Microbial Communities of the Coastal zone, Southeastern United States --Dr. Dave Backus (Faculty Mentor) Students will assist in the collection, preservation and analysis of microplastics (<5mm in size) collected by neuston net trawling from a small boat, grab samples of water, and the standardized collection of beach sand. Samples of micro plastics will be collected outside of the surf zone but near to shore, in adjacent marshland channels and in the low country tidal river systems of the SE USA. Preserved samples will be used to culture and analyze the microbial communities growing on the collected plastics using (Polymerase Chain Reaction) PCR methods. An additional component of the project is the establishment of a library of profile for various plastic polymers using the Fourier Transform Infrared Spectroscopy (FTIR) with Attenuated Total Reflectance (ATR) attachment. Training is provided for all aspects of the project with the possible except of PCR methods (to be determined). All training and analysis will be done at the Lake Campus or in the Wall Center, Davidson College, Davidson, NC.

4. Characterizing the physical properties of Hookah Smoke using different smoking regimes.--Dr. Cindy Hauser (Faculty Mentor) Hookah is an increasingly popular practice among college age students, yet the health risks of hookah smoke are not well characterized.  The particles in hookah smoke are submicron in size and a single hookah session can produce particle concentrations equivalent to a package of cigarettes.  The size and concentration of particles can change depending on how a user smokes the pipe, including puff duration and intensity.  In this project, the impact of these and other variables on particle size and concentration will be explored in conjunction with the toxicity findings from cell exposure studies conducted in our collaborator’s laboratory. The participant will join a vibrant group of students including sophomores, juniors and seniors who are studying metals and semivolatile organic compounds in hookah smoke as well as characterizing particle distributions as a function of lung compartment and the oxidative capacity of hookah smoke.   Regular group meetings will include discussion and presentation to the cell exposure group evaluating the toxicity of hookah smoke on lung cells.  The proposed project will work closely with a rising senior in learning the system as well as data analysis processes.  One semester of chemistry and comfort with spreadsheet calculations and graphing preferred.

5. Stereotype Threat and Virtual Reality--Dr. Tabitha Peck (Faculty Mentor) 
The term stereotype threat describes the phenomenon in which members of negatively stereotyped groups underperform in stereotype salient situations, ironically due to the threat of confirming the negative stereotype. Typical demonstrations of stereotype threat show that members of stereotyped groups (women in Science, Technology, Engineering, and Math (STEM) disciplines, white men in sports, racial minorities in academics, etc.) underperform when a negative stereotype about their group is made salient. 

VR enables identity manipulation through body-swap illusions by inducing a sense of body ownership over a virtual body that is different from one’s own. In our previous work we provided evidence that fully-immersive body-swap illusions of female participants embodying male avatars when a stereotype threat was made salient would demonstrate stereotype lift. We will continue to evaluate the effects of virtual body-swap illusions and their ability to enable stereotype lift.

6. Using Molecular Biology methods to build new DNA—Dr. Malcolm Campbell (Faculty Mentor). Student joining my lab will get good experience using molecular biology methods to build DNA parts for synthetic biology research. Students do not need prior lab experience, but will benefit from course work that has covered PCR and DNA cloning. The selected student will join between 6-8 additional students from diverse backgrounds for a dynamic and collaborative atmosphere for learning and acquiring valuable skills. www.bio.davidson.edu/campbell 
7. Feminist Theory of the Avant-Garde—Dr. Suzanne Churchill (Faculty Mentor). Mina Loy was an artist, poet, feminist, inventor, and entrepreneur who consorted with avant-garde movements such as Futurism, Dada, and Surrealism and lived in London, Berlin, Florence, Rome, New York, Buenos Aires, and Paris from the 1910s to the 1950s. Her experimental writing garnered attention for its bold feminism and innovative forms. 
Mina Loy: Navigating the Avant-Garde (mina-loy.com) is a scholarly website that charts Loy’s career via multimedia narratives, maps, timelines, and a gallery of her work. Our goals are to:
· access and interpret Loy’s work, much of which is buried in archives or private collections;

· transform close reading to make it more interactive and contextualized;

· develop a feminist theory of the avant-garde that accounts for women and people of color;

· involve students as equal partners in public humanities research, test new processes for open peer review, and set UX design standards for digital scholarship.

In summer 2018, we will be orchestrating a digital flash mob to collectively author a new, feminist theory of the avant-garde. If you are interested in the avant-garde, and have knowledge of WordPress and social media, consider joining our team.
8. Waterpipe (Hookah) Tobacco Smoking—Dr. Karen Bernd (Faculty Mentor). Waterpipe tobacco smoking (hookah smoking) has increased dramatically among college aged students with some assuming that the activity is relatively harmless. However, public health researchers have linked smoking hookah to a variety of cardiovascular issues. The Bernd lab investigates the cellular basis for these health effects. Because differences in pipe height and setup affect the composition of the smoke produced we are examining whether these different configurations change the toxicity of the smoke.  We focus on cells grown in culture and measuring cell health markers post smoke exposure. Our work is performed in conjunction with the Hauser lab members who are characterizing smoke particle size and concentration. The participant will join group of students including rising sophomores, juniors and seniors exploring different aspects of the same project. One group member has been part of the lab January ’18, the other members are also new to the project. Regular group meetings will include our lab and our chemistry collaborators and will involve presentation and discussion of progress. One semester of chemistry and one semester of biology (that focused on the cell or subcellular level) are strongly preferred.
9. Genetic Analysis with the Fruit Fly—Dr. Karen Hales (Faculty Mentor). In the Hales lab we perform genetic analysis with the fruit fly Drosophila melanogaster to explore molecular mechanisms by which mitochondria are moved and shaped in cells. Mitochondria are the organelles often referred to as the "powerhouses of the cell," since they are the sites where energy from food is stored in ATP. In many cell types with unusual energy needs, mitochondria move in a regulated way to be close to energy-requiring structures such as flagella or ion pumps. In addition, mitochondria often undergo regulated fusion and division, sometimes existing as a single large network in the cell, and sometimes as many individual units. In Drosophila melanogaster (as in most other higher organisms), mitochondria undergo a dramatic series of shape changes during spermatogenesis. Through the analysis of male-sterile mutants defective in mitochondrial morphogenesis, we isolate and characterize genes whose protein products function in this process.

10. The Functional Significance of Cortical Plasticity – Dr. Julio Ramirez (faculty mentor). Our primary research goal is to determine the functional significance of hippocampal sprouting after entorhinal cortex damage in rats. This model neural system exhibits a set of well-defined behavioral and morphological changes in response to deafferentation. Several recent investigations have implicated sprouting by the crossed temporodentate projection to the dentate gyrus of the hippocampal formation in behavioral recovery from unilateral entorhinal cortex lesions. However, the issue of whether these proliferated connections are indeed functionally significant is far from resolved. Students involved in the DRI program will participate in on-going electrophysiological projects focusing on facilitation of the crossed temporodentate projection after its sprouting response has been induced by entorhinal cortex lesions as well as on behavioral projects exploring the use of the radial arm maze (a spatial memory task) or an operant task as an assay for the effects of limbic system lesions on mnemonic functions. The primary pedagogical goal of our research program is to broaden students’ knowledge and training in neuroscience and to kindle an interest in and an appreciation for the issues with which neuroscientists are concerned. This experience will significantly improve the training of undergraduate students as they prepare for entry into careers in science, medicine, or public policy.

Application Process
Applications should be submitted to Dr. Nicole Snyder, Program Director of the Davidson Research Initiative, P.O. Box 7185, Davidson College, Davidson, NC 28035 or by email to Donella Mayes at domayes@davidson.edu.  HBCU students should apply for a Davidson Research Initiative Summer Research Fellowship by April 13, 2018.
Application materials must include:

· A cover sheet.
· A cover letter from the student listing the specific project(s) to which the student is applying and discussing the student’s interest in those projects and, in general, detailing how the DRI program would help meet the student’s academic goals.
· Two letters of recommendation along with the recommendation form from faculty at the student’s home institution.  

· A transcript from the student’s home institution.
Applications will be reviewed by the potential Davidson faculty mentors and the DRI Program Director. Notification of an award will be communicated to the student via email by the Program Director approximately 1 week after the application is due.  Following acceptance to the program, the faculty mentor will contact the student to discuss details of the project.  At the time of acceptance, the student will need to apply for housing on Davidson campus and complete other paper work relevant to the program.

Students who are accepted to the DRI Summer Research Program as DRI Summer Research Fellows will receive:

$480/week fellowship  
$120/week housing allowance and housing will be available on Davidson’s campus

$1,000 for supplies and travel

All DRI Fellows (Davidson students and HBCU students) and their faculty mentors are expected to participate in the summer lunch program and to share their research outcomes in a Summer Research Poster Symposium at Davidson College on September 11, 2018.   DRI Fellows are also expected to present their research at a regional or national meeting during the 2018-19 academic year.  Faculty mentors will plan attendance at those meetings for their students. HBCU students accepted as DRI Summer Research Fellows will be expected to comply with all Davidson policies, including adhering to Davidson's Honor Code. Please visit: http://www.davidson.edu/about/distinctly-davidson/research/research-and-scholarship/research-initiative for program information.
