
NSF‐STEP Summer 2013
Undergraduate Research Program

The Summer Undergraduate Research Experience provides 
opportunities for Roosevelt University students to do research with 
Roosevelt faculty. 

Eligibility:

• U.S. citizen or national permanent resident

• Current RU undergraduate

• Minimum 2.5 GPA, some projects have additional requirements

• Declared major in biology, chemistry, allied health, mathematics or
actuarial science. 

• Committed to participate in summer research as outlined by individual
research faculty, see attached research descriptions

Awards: $9.25/hr for up to 17 hrs/wk for 10-12 weeks in the
summer

Direct questions regarding the program, obtain an electronic 
application, or return your application to Dr. Wentz, 
kwen  tz  hun  t  er@  r  oo      s  e      v  e      lt  .e      du  

Print applications may be returned to Dr Wentz’s mailbox, WB 816C

Application Deadline Tuesday April 10, 2013

mailto:kwentzhunter@roosevelt.edu


Summer 2013 Undergraduate Research Opportunities at Roosevelt University

[A] Dr. Norbert Cordeiro — Encyclopedia of Life: building a multi-disciplinary online 
database and resource on African forest plants

More than 2000 plants are found in the Eastern Arc Mountains of Tanzania and Kenya. Basic information is
difficult to obtain for the vast majority of these species, including a few hundred tree species. In particular,
information on how to identify seeds and seedlings as well as an understanding of forest regeneration is
lacking. With the exception of tree species in high demand for timber, the early regeneration characteristics
of most African forest trees remains poorly understood. Seed dispersal, another facet of early regeneration
is  also  poorly  documented  for  most  tree  species,  and  if  documented,  is  scattered  in  the  literature.
Knowledge of early forest regeneration is at a premium in rapidly degrading tropical environments where
biodiversity is rapidly lost and abandoned land or degraded forest requires restoration efforts. A team of
professional botanists, graduate students, and RU undergraduates will create EOL pages (http://eol.org/)
for approximately 350-400 species with photographs, botanical information, medicinal and other local uses,
and  ecological  interactions  to  be  completed  by  the  end  of  2012.  Three  students  are  assisting  with
computing and data mining.

Requirements:

 Students should be diligent, self‐motivated, independent, and enthusiastic in reaching the ultimate

goals  of this project: building new skills in scientific study, identifying archived biological material,
researching the available  primary and  secondary literature, and writing  up  the study  as  a
publication.

 Biology 202 or equivalent; general writing and math skill

 Work will take place from Chicago campus

 Positions for up to 2 students

[B] Dr. Neil Voss — Image data analysis and the CTF estimation challenge.

This summer Dr. Voss will be entering an international competition to estimate structural parameters from a
large data set. Using several data sets (electron microscope images) a 2D cosine-like function (called the
CTF) will be fit to the data. Various computer programs will be used to estimate four parameters, including
frequency and phase shift, for each image in the data set, which will then be entered into the competition.
In addition, the information will be used to compare our methods to other researchers and to publish a
short article on our methods.

Project     #1:   Use a completed computer program to estimate the parameters on several data sets. Convert
results into figures and write an article for publication.

Project     #2:   Work  to  finish  a  computer  program to  estimate  parameters,  including  extensive  testing  to
prepare for competition. Proceed as in Project #1.

Requirements:

• Minimal competence in one of the following three areas is required: 

◦ Data processing (converting data into figures and graphs)

http://eol.org/


◦ Scientific writing,

◦ Computer programming 

• The student must be familiar with computers and capable of learning unfamiliar software with

minimal supervision.

• Work will take place exclusively from the Schaumburg campus.

• No coursework  is  explicitly  required,  but  the  following  courses  would be  relevant  for  the

project: MATH 217 or CST 150 or BIOL 301.

• Students  need  to  be  present  during  a  Monday  organizational  meeting  as  well  as  group

presentation meeting later in the week.

• Minimum 20 hours. Self-motivated students will be able to easily work 40 hours per week. 

• Position for 1 student

[C] Dr. Aaron Shoults‐Wilson — Effects of soil properties on earthworm avoidance 
behavior

The goals of this project are to (1) determine earthworm preferences of common soil  parameters and
parameter  combinations,  (2)  use  avoidance  assays  to  determine  what  concentrations  of  select
contaminants  are  avoided by  earthworms  and (3)  combine  different  soil  parameters  with  contaminant
concentrations to determine how soil affects avoidance. In effect, this study will use earthworms as living
sensors of contamination and then determine whether naturally occurring variations in soil will influence
their  behavior  and  therefore  their  usefulness  as  a  sensor.  The contaminants  that  will  most  likely  be
examined will be toxic elements such as arsenic and lead that are major soil contaminants in urban areas
and the products of pyrolysis in the production of biofuel. Students will be encouraged to design their own
experiments in earthworm avoidance to further their understanding of the procedure.

Requirements

• Two semesters of General Chemistry required. 

• Students with Quantitative Analysis and/or Instrumental Analysis background will have preference,

as will students with credits in ecology and related biology fields.

• Chicago campus

• 15 hours per week average, minimum. Students must be available on at least two days during the

work week, 48 hours apart. The project may require increased hours on some weeks and reduced
hours on other.

• Position for 1 student. 

[D] Dr. Aaron Shoults‐Wilson — Seasonal fluctuations in toxic metal concentrations 
in the tissues of zebra mussels (Dreissena polymorpha) along Lake Michigan's 
southern shore

Students will apply published methods for collection and analysis of environmental samples to determine
potentially toxic trace element (PTTE) contamination at aquatic sites in or near Lake Michigan. Students
will identify sites and quantitatively measure water quality parameters in situ while also following standard
sampling  protocol  to  collect  water,  suspended  solids,  sediment  and  zebra  mussels  (Dreissena



polymorpha).  In  the  laboratory,  students will  classify,  measure,  and dissect  the mussels,  and process
mussels and environmental samples for PPTE analysis. By participating in this study, students will gain
direct experience reading and critically evaluating the primary literature, environmental sampling, water
quality monitoring, and processing of environmental samples.

Requirements:

• At least two semesters of science courses (any level) required. Students with credits in ecology

and related biology fields will have preference. A bike will most likely be required.

• Positions available for 2 students.

• Interview required prior to acceptance onto project.

• Chicago campus and field sites

[E] Drs. Kristen Leckrone and David Szpunar — General Chemistry Laboratory 
Revision

Student(s) will  help with the final move/organization of the general chemistry laboratory in the Wabash
Building  as well  as  help to  develop and test  new general  chemistry  laboratory  experiments.  This  will
consist of upgrading current general chemistry experiments as well as developing new labs from sources
such as the Journal of Chemical Education.

Requirements

 Student(s) should have completed general chemistry I and II (C201 and C202), preferably during

the past academic school year (Fall12/Spring 13)

 17 hours/week 

 Chicago campus

 Positions for 2 students

[F] Drs. Kelly Wentz and Paiboon Jungsuwadee — MRP-1 expression in trabecular 
meshwork cells

It is well established that oxidative stress plays a role in many chronic diseases including glaucoma. There
is strong evidence that MRP-1 is upregulated under stress conditions, especially oxidative stress. In this
project, students will work to determine the expression levels [both mRNA and protein] of the MRP-1 gene
in human trabecular meshwork cells, an important cell involved in glaucoma pathology. Conditions to alter
MRP-1 expression will also be explored. This project will include human cell culture, treatment of cells with
hydrogen peroxide, isolation of RNA, real time PCR and Western Blot.

Requirements:

• Basic biology skills, required to have completed BIOL 201; BIOL 301 preferred

• 15 hrs minimum/ week 

• Schaumburg campus, M/W schedule preferred 

• Chicago campus, T/Th schedule preferred

• Positions for 2 students



[G] Drs. David Szpunar and James Hargrove — Various projects in chemistry

There are 6 separate projects. Students should pick one that they are interested in working on

Project     #1:   Students will  assist in the construction of  an apparatus to measure particles less than 2.5
microns using light scattering at 405 and 532 nm. These particles (aerosols) have large environmental and
health implications and detection and characterization of them is of importance.

Project     #2:   Students will measure room levels of NO2 and peroxyacetyl nitrates (PANs) in the laboratory.
These  species  have  important  environmental  and  health  implications.  Students  will  work  towards
measuring levels using a portable analyzer in different parts of the Chicagoland area.

Project     #3:   Students will work on the synthesis of nitric oxide (NO) in the range of 1-20 parts per million
(ppm). NO synthesis is important because it is used in medical applications (as breathing therapy), can be
used  as  a  calibration  standard  for  NO2 analyzers,  and  as  a  converter  to  measure  ozone  and other
oxidizers.

Project     #4:   Students will look for evidence of the water dimer, (H2O)2, in the atmosphere and verify that it
has  an  absorption  at  405  nm  and  not  532  nm.  This  is  important  because  there  are  conflicting
reports/studies on the presence of the water dimer in the atmosphere.

Project     #5:   Students will work on the detection of compounds used in the synthesis of explosives, such as
nitrates, nitro compounds and oxidizers. Obvious applications include homeland security.

Project     #6:   Students will work with a cyclone to separate PM 2.5 (particulate matter less than 2.5 um in
diameter) from larger particles. Students will be trained at the microscopy labs at the University of Chicago
this summer on the STM, AFM, TEM etc.

Requirements

• Completion of general chemistry

• 15 hrs/week minimum

• Positions for 4 students

• Chicago campus and possible work at University of Chicago


