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Overview of the Meeting
2017 HBCU-UP/CREST PI/PD Meeting
The objective of the HBCU‐UP/CREST PI/PD Meeting is to
provide Principal Investigators, Project Directors, and others
with an opportunity to: (1) learn about and share STEM research
results; (2) learn about and share innovative strategies for
recruiting, preparing, and retaining undergraduate students; (3)
learn about other grant opportunities at NSF; and (4) make new
connections and create collaborations.

About the NSF Centers of Research Excellence in
Science and Technology (CREST) Program
The Centers of Research Excellence in Science and Technology
(CREST) program provides support to enhance the research
capabilities of minority‐serving institutions (MSI) through the
establishment of centers that effectively integrate education
and research. MSIs of higher education denote institutions that
have undergraduate enrollments of 50% or more (based on total
student enrollment) of members of minority groups
underrepresented among those holding advanced degrees in
science and engineering fields: African Americans, Alaska
Natives, American Indians, Hispanic Americans, Native
Hawaiians, and Native Pacific Islanders. CREST promotes the
development of new knowledge, enhancements of the research
productivity of individual faculty, and an expanded presence of
students historically underrepresented in science, technology,
engineering, and mathematics (STEM) disciplines. CREST
Postdoctoral Research Fellowship (PRF) awards provide research
experience and training for early career scientists to work at
active CREST Centers to meet the CREST Program goal of
building the research capacity of MSIs and advancing the
nation's STEM workforce and leadership. HBCU‐RISE awards
specifically target HBCUs to support the expansion of
institutional research capacity as well as the production of
doctoral students, especially those from groups
underrepresented in STEM, at those institutions.
The CREST program supports the following types of projects:
CREST Center awards provide multi‐year support (typically 5‐
years) for eligible minority‐serving institutions that demonstrate
a strong research and education base, a compelling vision for
research infrastructure improvement, and a comprehensive plan
with the necessary elements to achieve and sustain national
competitiveness in a clearly defined area of national significance
in science or engineering research. Successful Center
proposals will demonstrate a clear vision and synergy with the
broad goals of the CREST Program and the Human Resource
Development Division with respect to development of a diverse
STEM workforce. CREST Centers are expected to provide
leadership in the involvement of groups traditionally
underrepresented in STEM at all levels (faculty, students, and
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postdoctoral researchers) within the Center. Centers are
required to use either proven or innovative mechanisms to
address issues such as recruitment, retention and mentorship of
participants from underrepresented groups.
CREST Partnership Supplements support the establishment or
strengthening of partnerships and collaborations
between active CREST Centers and nationally or internationally
recognized research centers including NSF‐supported research
centers, and private sector research laboratories, K‐12 entities
including museums and science centers or schools, as
appropriate to enable the CREST Centers to advance knowledge
and education on a research theme of national significance.
CREST Postdoctoral Research Fellowship (PRF) awards
recognize beginning CREST Center investigators with significant
potential and provide them with research experiences that
broaden perspectives, facilitate interdisciplinary interactions
and establish them in positions of leadership within the
scientific community. Fellows conduct research on topics
aligned with the research focus of the host CREST Center. The
fellowships are also designed to provide active mentoring to the
Fellows by the sponsoring CREST Center scientists who, in turn,
will benefit from the incorporation of these talented scientists
into their research groups.
HBCU Research Infrastructure for Science and Engineering
(RISE) awards support the development of research capability at
Historically Black Colleges and Universities that offer doctoral
degrees in science and engineering disciplines. Supported
projects must have a unifying research focus in one of the
research areas supported by NSF, a direct connection to the
long‐term plans of the host department(s), institutional strategic
plan and mission, and plans for expanding institutional research
capacity as well as increasing the production of doctoral
students, especially those underrepresented in STEM.
SBIR/STTR Phase IIa Diversity Collaboration Supplements
provide an opportunity for existing SBIR/STTR Phase II projects
to initiate collaborations with minority‐serving institutions that
have active CREST Center or HBCU‐RISE awards. These
supplemental proposals are administered by and co‐funded with
the NSF Directorate for Engineering Division of Industrial
Innovation and Partnerships (ENG/IIP).

EDUCATIONAL OPPORTUNITY:
This program provides educational opportunities
for Undergraduate Students. This program provides indirect
funding for students at this level or focuses on educational
developments for this group such as curricula development,
training or retention. To inquire about possible funding
opportunities not directly from NSF, please look at the active
awards for this program.
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Overview of the Meeting
About the NSF Historically Black Colleges and
Universities Program (HBCU-UP) Program
Historically Black Colleges and Universities (HBCUs) have
awarded a large share of bachelor's degrees to African American
students in science, technology, engineering and mathematics
(STEM), and nine of the top ten baccalaureate institutions of
African American STEM doctorate recipients from 2008‐2012
are HBCUs.1 In 2012, 8.5% of black undergraduates attended
HBCUs.2 In contrast, HBCUs awarded 16.7% of the bachelor's
degrees and 17.8% of the S&E bachelor's degrees to black
students that year.1 To meet the nation's accelerating demands
for STEM talent, more rapid gains in achievement, success and
degree production in STEM for underrepresented minority
populations are needed. The Historically Black Colleges and
Universities Undergraduate Program (HBCU‐UP) is committed to
enhancing the quality of undergraduate STEM education and
research at HBCUs as a means to broaden participation in the
nation's STEM workforce. To this end, HBCU‐UP provides awards
to develop, implement, and study evidence‐based innovative
models and approaches for improving the preparation and
success of HBCU undergraduate students so that they may
pursue STEM graduate programs and/or careers. Support is
available for Targeted Infusion Projects, Broadening
Participation Research Projects, Research Initiation Awards,
Implementation Projects, Achieving Competitive Excellence
Implementation Projects, and Broadening Participation
Research Centers; as well as other funding opportunities.
Targeted Infusion Projects (TIP) provide support to achieve a
short‐term, well‐defined goal to improve the quality of
undergraduate STEM education at HBCUs. The Broadening
Participation Research (BPR) in STEM Education track provides
support for research projects that seek to create and study new
theory‐driven models and innovations related to the
participation and success of underrepresented groups in STEM
undergraduate education. Research Initiation Awards (RIA)
provide support for STEM faculty at HBCUs to pursue research
at the home institution or at an NSF‐funded research center, a
research intensive institution or a national laboratory. Im‐
plementation Projects provide support to design, implement,
study, and assess comprehensive institutional efforts to increase
the number of students receiving undergraduate degrees in
STEM and enhance the quality of their preparation by
strengthening STEM education and research. Within this track,
Achieving Competitive Excellence (ACE) Implementation
Projects are intended for HBCUs with exemplary achievements
and established institutionalized foundations from previous
Implementation Project grants. Broadening Participation
Research Centers provide support to conduct world‐class
research at institutions that have held three rounds of
Implementation or ACE Implementation Projects.
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Broadening Participation Research Centers are expected to
represent the collective intelligence of HBCU STEM higher
education, and serve as the national hub for the rigorous study
and broad dissemination of the critical pedagogies and culturally
sensitive interventions that contribute to the success of HBCUs
in educating African American STEM undergraduates. Centers
are expected to: conduct research on STEM education and
broadening participation in STEM; perform outreach to HBCUs
to build capacity to conduct this type of research; and work to
transfer and disseminate promising broadening participation
research to enhance STEM education and research outcomes for
African American undergraduates across the country.

EDUCATIONAL OPPORTUNITY:
This program provides educational opportunities
for Undergraduate Students. This program provides indirect
funding for students at this level or focuses on educational
developments for this group such as curricula development,
training or retention. To inquire about possible funding
opportunities not directly from NSF, please look at the active
awards for this program.

1

National Science Foundation, National Center for Science and Engineering
Statistics. 2013. Women, Minorities, and Persons with Disabilities in Science
and Engineering: 2013, Special Report NSF 13‐304. Arlington, VA. Available
from http://www.nsf.gov/statistics/wmpd/.
2

U.S. Department of Education, Institute of Education Sciences, National
Center for Education Statistics. 2012. Digest of Education Statistics. NCES
2014‐015. Washington, DC. Available from: http://nces.ed.gov/programs/
digest/d12/.
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About NSF
The National Science Foundation (NSF)
Division of Human Resource
Development (HRD)

STRATEGIC GOAL 1:
The creation of new knowledge, innovations, and models for
broadening participation in the STEM enterprise.

STRATEGIC GOAL 2:
The Division of Human Resource Development (HRD) serves as
a focal point for NSF's agency‐wide commitment to enhancing
the quality and excellence of STEM education and research
through broadening participation by historically under‐
represented groups ‐ minorities, women, and persons with
disabilities. Priority is placed on investments that promise
innovation and transformative strategies and that focus on
creating and testing models that ensure the full participation of
and provide opportunities for the educators, researchers, and
institutions dedicated to serving these populations. Programs
within HRD have a strong focus on partnerships and
collaborations in order to maximize the preparation of a well‐
trained scientific and instructional workforce for the new
millennium.

HRD VISION:
HRD envisions a well‐prepared and competitive U.S. workforce
of scientists, technologists, engineers, mathematicians, and
educators that reflects the diversity of the U.S. population.

HRD MISSION:
HRD's mission is to grow the innovative and competitive U.S.
science, technology, engineering and mathematics (STEM)
workforce that is vital for sustaining and advancing the Nation's
prosperity by supporting the broader participation and success
of individuals currently underrepresented in STEM and the
institutions that serve them.

The translation of knowledge, innovations, and models for
broadening participation in STEM for use by stakeholders.1

STRATEGIC GOAL 3:
Expand Opportunities: The expansion of stakeholder capacity to
support and engage diverse populations in high quality STEM
education and research programs.

HRD THEORY OF CHANGE:
HRD's fundamental mission of broadening participation in STEM
is embedded in the greater EHR and NSF goals. A basic premise
of all HRD programs is that increasing the successful par‐
ticipation of individuals from historically underrepresented
groups in STEM will result in a diverse, highly capable STEM
workforce that can lead innovation and sustain U.S. com‐
petitiveness in the science and engineering enterprise.
Therefore, HRD has an overall goal to increase the successful
participation of underrepresented minorities, women and girls,
and persons with disabilities in STEM. This is done through the
implementation and testing of evidence‐based practices, critical
review of program results to assess impact, data‐driven
continuous improvement, and broad dissemination of program
findings for wide adoption or scale‐up of effective strategies.

1

Stakeholders include a wide range of organizations and individuals such as
but not limited to: NSF and other Federal agencies, federally funded STEM
labs and centers, institutions of higher education including minority‐serving
institutions, state and local governments, education researchers and
practitioners, policy makers, STEM employers, professional STEM societies,
STEM organizations, and private funders.
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About AAAS
The American Association for the
Advancement of Science (AAAS)
The American Association for the Advancement of Science is an
international non‐profit organization dedicated to advancing
science around the world by serving as an educator, leader,
spokesperson and professional association. In addition to
organizing membership activities, AAAS publishes the journal
Science, http://www.sciencemag.org/, as well as many scientific
newsletters, books and reports, and spearheads programs that
raise the bar of understanding for science worldwide.
AAAS was founded in 1848, and includes some 261 affiliated
societies and academies of science, serving 10 million
individuals. Science has the largest paid circulation of any peer‐
reviewed general science journal in the world, with an
estimated total readership of one million. The non‐profit AAAS is
open to all and fulfills its mission to "advance science and serve
society" through initiatives in science policy; international
programs; science education; and more. For the latest research
news, log onto EurekAlert!, http://www.eurekalert.org/,
the premier science‐news website, a service of AAAS.

AAAS Mission
AAAS seeks to "advance science, engineering, and innovation
throughout the world for the benefit of all people." To fulfill
this mission, the AAAS Board has set these broad goals:














Enhance communication among scientists, engineers, and
the public;
Promote and defend the integrity of science and its use;
Strengthen support for the science and technology
enterprise;
Provide a voice for science on societal issues;
Promote the responsible use of science in public policy;
Strengthen and diversify the science and technology
workforce;
Foster education in science and technology for everyone;
Increase public engagement with science and technology;
and
Advance international cooperation in science.

Visit the AAAS website at http://www.aaas.org/.

Membership and Programs
Open to all, AAAS membership includes a subscription to
Science. Four primary program areas fulfill the AAAS mission:
 Science and Policy
 International Activities
 Education and Human Resources
 Project 2061
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Agenda
Wednesday, March 1, 2017
2:00pm

3:00pm ‐ 3:30pm

B. Lightning Talk Group 2 – HBCU‐UP
Implementation
Maryland B

HBCU‐UP/CREST PI/PD Meeting
Registraton
Convention Registration

Moderator: Claudia Rankins, Program
Director, NSF

Opening Plenary Session 1
Maryland

C. Lightning Talk Group 3 – HBCU‐UP
TIP Projects
Maryland C

Welcome:
William J. Lewis, Assistant Director
(Acting), EHR, NSF

3:30pm ‐ 5:00pm

Moderator: Martha James, Program
Director, NSF

PI’s Role In Helping Students Prepare
for Graduate School Admission

Chantel Fuqua, AAAS Fellow

Carmen Sidbury, President, Sidbury
Group

D. Lightning Talk Group 4 – HBCU‐UP
RIA Projects
Viriginia A

Concurrent Business Meetings

Clytrice Watson (Moderator), Emilia
Martins, and Linda Patino, Program
Directors, NSF

A. CREST Business Meeting
Marriott Balcony B

E. Lightning Talk Group 5 – HBCU‐UP
BPR Projects
Virginia B

Andrea Johnson and Victor Santiago,
Program Directors, NSF
B. HBCU‐UP Business Meeting
Virginia

Moderator: Earnestine Easter,
Program Director, NSF

Claudia Rankins and Clytrice Watson,
Program Directors, NSF
5:00pm ‐ 6:30pm

Poster Session 1 and Reception
Exhibit Hall A

6:30pm ‐ 8:00pm

Poster Session 2 and Reception
Exhibit Hall A

Thursday, March 2, 2017
Breakfast On Your Own
8:30am ‐ 9:30am

Concurrent Breakouts – Session 1
A. Lightning Talk Group 1 – CREST
Maryland A
Andrea Johnson (Moderator),
Victor Santiago, Chris Meyers, and
Kathleen McCloud, Program Directors,
NSF
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Erick Jones, Program Director, NSF
9:30am ‐ 9:45am

Break

9:45am ‐ 10:45am

Concurrent Breakouts – Session 2
A. Lightning Talk Group 1 – CREST
Maryland A
Andrea Johnson (Moderator),
Victor Santiago, Emilia Martins, and
Kathleen McCloud, Program Directors,
NSF
B. Lightning Talk Group 2 – HBCU‐UP
Implementation
Maryland B
Moderator: Claudia Rankins, Program
Director, NSF
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Agenda
9:45am ‐ 10:45am

IUSE: Abby Ilumoka, Program
Director, NSF

C. Lightning Talk Group 3 – HBCU‐UP
TIP Projects
Maryland C

S‐STEM: Ron Buckmire, Program
Director, NSF

Martha James (Moderator) and
Clytrice Watson, Program Directors,
NSF

ECR: Earnestine Easter, Program
Director, NSF
Life STEM: Celestine Pea, Program
Director, NSF

D. Lightning Talk Group 4 – HBCU‐UP
RIA Projects
Viriginia A

Tamar Breslauer, Science Assistant,
NSF

Chantel Fuqua (Moderator), AAAS
Fellow
Chris Meyer, Kwabena Gyimah‐ Brem
pong, and and Linda Patino, Program
Directors, NSF

INCLUDES: Jolene Jesse, Program
Director, NSF
Noon ‐ 2:00pm

Plenary Session 2 and Lunch
Marriott Salon 1

E. Lightning Talk Group 5 – HBCU‐UP
BPR Projects
Virginia B

Moderator: Claudia Rankins,
Program Director, NSF

Moderator: Earnestine Easter,
Program Director, NSF

Keynote Speaker:
Ebony McGee, Assistant Professor,
Vanderbilt University

Erick Jones, Program Director, NSF
10:45am ‐ 11:00am

Break

11:00am ‐ Noon

Concurrent Breakouts – Session 3
A. Assessment of Student Outcomes
Maryland A
Melvin Hall, Professor, Northern
Arizona University
B. New PI Orientation
Maryland B
Claudia Rankins, Andrea Johnson, and
Clytrice Watson, Program Directors,
NSF

2:00pm ‐ 3:00pm

Roundtable Discussion with NSF
Program Directors
Marriott Salon 1
Chris Meyer, Emilia Martins,
Lina Patino, Kwabena Gyimah‐
Brempong, Guebre Tessema, and
Kathleen McCloud, Program Directors
from the BIO, GEO, MPS, and SBE
Directorates
Also participating from the
Directorate of Geosciences:
Dena Smith and Luciana Astiz,
Program Directors and Carol Frost,
Division Director, EAR

C. USDA/NIFA Higher Education
Grants Program
Maryland C
Antonio McLaren, National Program
Leader, USDA
D. EHR Program Updates
Virginia A
Moderator: Chantel Fuqua, AAAS
Fellow
12 Program Book
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Biographies
Yolanda S. George, Deputy Director,
Education and Human Resources,
AAAS
Yolanda Scott George is Deputy Director
and Program Director, Education and Hu‐
man Resources Programs, American Asso‐
ciation for the Advancement of Science
(AAAS). She has served as Director of De‐
velopment, Association of Science‐Technology Centers (ASTC),
Washington, DC; Director, Professional Development Program,
University of California, Berkeley, CA; and as a research biologist
at Lawrence Livermore Laboratory, Livermore, California in‐
volved in cancer research and cell cycle studies using flow cy‐
tometer and cell sorters.
George conducts evaluations, workshops and reviews for the
National Institutes of Health and National Science Foundation,
as well as for private foundation and public agencies, including
the European Commission. She works with UNIFEM, UNESCO,
L’Oreal USA and Paris and non‐governmental organizations on
gender, science, and technology initiatives related to college
and university recruitment and retention and women leadership
in STEM.
She serves or has served as principal investigator (PI) or co‐PI on
several National Science Foundation (NSF) grants, including Vi‐
sion and Change in Undergraduate Biology Education; National
Science Education Digital Library (NSDL) Biological Sciences
Pathways; Historically Black Colleges and Universities‐
Undergraduate Programs (HBCU‐UP); Robert Noyce Teacher
Scholarship Program; Transforming Undergraduate Education in
STEM (TUES) and Virtual Faculty Workshop; and Women’s Inter‐
national Research Collaborations at Minority Serving Institu‐
tions. In addition, George is the lead AAAS staff person for the
L'Oreal USA Fellowships for Women in Science Program
(postdoctoral fellowships) and the David and Lucile Packard
Foundation HBCU Graduate Scholars Program (graduate school
fellowships).
George serves or has served on a number of boards or commit‐
tees, including: PBS NewsHour Science Advisory Committee;
Burroughs Wellcome Fund, Science Enrichment Program Grants,
Advisory Board; The HistoryMakers, ScienceMakers, Advisory
Board; and the National Advisory Board of The American Physi‐
cal Society Physics Bridge Program.
George has authored or co‐authored over 50 papers, pamphlets,
and hands‐on science manuals. She received her BS and MS
from Xavier University of Louisiana and Atlanta University in
Georgia, respectively.
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Melvin E. Hall, Professor of
Educational Psychology, Northern
Arizona University
Melvin H. Hall, PhD, is Professor of Educa‐
tional Psychology at Northern Arizona
University. Hall completed his BS, and
PhD, degrees at the University of Illinois
at Urbana Champaign in Social Psychology
and Educational Psychology respectively; and MS in Counseling
at Northern Illinois University.
During a forty plus‐year professional career in higher education,
Hall has served in four successive appointments, as an academic
dean, comprised of positions at Florida Atlantic University, Uni‐
versity of California‐Irvine, University of Maryland at College
Park, and most recently Northern Arizona University (NAU). At
NAU, Hall served as Dean of the College of Education and addi‐
tionally was the principal investigator on two five‐year US Office
of Education GEAR UP grants providing dropout prevention pro‐
grams and services to thousands of middle and high school stu‐
dents throughout Arizona.
Returning to full‐time faculty life in 2002, Hall has melded teach‐
ing and scholarship in Educational Psychology with responsibility
as co‐principal investigator on five‐years of National Science
Foundation support for the Relevance of Culture in Evaluation
Institute. Subsequent to the RCEI grant, Hall began a continuing
appointment as affiliated faculty in the Center for Responsive
Evaluation and Assessment (CREA) at the University of Illinois.
As an external reviewer, Hall has served on numerous review
panels and Committee of Visitors for the National Science Foun‐
dation EHR Division including an invited expert panel on the
future of evaluation methodology in STEM programs. In 2015,
he accepted an appointment as an intermittent expert at NSF
and in that, capacity serves as a program officer for the AD‐
VANCE and HBCU UP Programs within the Human Resource De‐
velopment Division of the EHR Directorate.
For several years, Hall served on the American Evaluation Asso‐
ciation Standing Committee on Diversity, initiating the associa‐
tion’s published statement on the importance of Cultural Com‐
petence in the field of Program Evaluation. In 2013, Hall became
an elected member of the American Evaluation Association
Board of Directors. In addition, he is a member of the Inclusive
Excellence Commission of AAC&U and the External Advisory
committee for the Collaborative for the Advancement of STEM
Leadership (CASL).
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Biographies
Sylvia M. James, Deputy Assistant
Director (Acting), EHR, NSF
Sylvia M. James is the Acting Deputy
Assistant Director of the National Science
Foundation’s (NSF) Directorate for
Education and Human Resources (EHR).
During her 15 year tenure at NSF, she has
served as the Division Director of HRD,
Acting Director and Acting Deputy Division Director of the
Division of Research on Learning in Formal and Informal
Settings, and the Lifelong Learning Cluster Coordinator. She has
served as a program officer for the ISE, ITEST, Faculty Early
Career (CAREER), and the Advanced Technological Education
(ATE) programs. She also worked with the Innovation through
Institutional Integration (I3) and Academies for Young Scientists
(AYS) programs. James previously served as the Lead Program
Officer for ITEST, and its predecessor, the After School Centers
for Exploration and New Discovery (ASCEND). She currently
serves as the Co‐Chair of the Federal Coordination in STEM (FC‐
STEM) Broadening Participation Interagency Working Group, the
NSF liaison to the Liaison to President’s Board of Advisors (PBA)
on HBCUs, and has been a member of the Burroughs Wellcome
Fund, Student Science Enrichment Program (SSEP) Advisory
Committee since 2012. She is a member of the interagency
working group for the White House Initiative on Educational
Excellence for Hispanics (WHIEEH). She previously served on the
Interagency Working Group for Youth Programs (2012‐2014)
and the 21st Century Community Learning Centers, Interagency
Technical Working Group (2011‐2014). Prior to coming to NSF,
she was the Director of Education at the National Aquarium in
Baltimore. She holds a Bachelor of Science degree in Biology
from Loyola University, a Master of Science degree from the
Johns Hopkins University, and a Doctorate in Science Education
from Morgan State University, all located in Baltimore,
Maryland.

Andrea Johnson, Program Director,
HRD, NSF
Andrea Johnson joined the National
Science Foundation in 2014 as a rotator
Program Director in the Division of
Human Resource Development (HRD) in
the Directorate of Education and Human
Resources (EHR). She manages the
Historically Black Colleges and
Universities Undergraduate Program (HBCU‐UP) and the Centers
of Research Excellence in Science and Technology (CREST)
program. Prior to coming to NSF, she was a Research Assistant
Professor in the NOAA Living Marine Resources Cooperative
Science Center (LMRCSC) at the University of Maryland Eastern
Shore (UMES) where she conducted research in the areas of
physiology, reproductive biology and life history of marine and
estuarine fish species.
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During her tenure at UMES, she served as the Associate Director
for the National Science Foundation’s CREST Center for the
Integrated Study of Coastal Ecosystem Processes and Dynamics
in the Mid‐Atlantic Region. She has also directed several K‐12
STEM education and outreach activities for teachers and
students. Johnson obtained her BS degree in Marine Science
from the University of Miami, her MS in Marine Science from
the University of South Florida and her PhD in Comparative
Biomedical Sciences at the North Carolina State University
College of Veterinary Medicine.

W. James “Jim” Lewis, Assistant
Director (Acting), EHR, NSF
W. James “Jim” Lewis is the Acting
Assistant Director for the Education and
Human Resources Directorate at the
National Science Foundation. Lewis is on
leave from the University of Nebraska‐
Lincoln (UNL), where he is the Aaron
Douglas professor of mathematics and Director of the Center for
Science, Mathematics, and Computer Education. While at NSF,
Lewis has served as co‐chair of the P‐12 Education Interagency
Working Group, tasked with coordinating efforts to improve P‐
12 STEM instruction through efforts across federal agencies.
Lewis began his current position in January 2015. At UNL, he
served as chair of the Department of Mathematics (1988‐2003).
During which time the department won the University‐wide
Department Teaching Award and an NSF Presidential Award for
Excellence in Science, Mathematics and Engineering Mentoring.
He also was the Principal Investigator for three major NSF
grants, the Math in the Middle Institute Partnership (2004‐
2011), NebraskaMATH (2009‐2014) and NebraskaNOYCE (2010‐
2014). Lewis has received many teaching awards including his
university’s Outstanding Teaching and Instructional Creativity
Award and the Carnegie Foundation’s 2010 Nebraska Professor
of the Year Award. He is also the recipient of the UNL
Chancellor’s Commission on the Status of Women Award for his
support of opportunities for women in the mathematical
sciences and UNL’s Louise Pound‐George Howard Distinguished
Career Award. In 2015, Lewis was recognized by the
Mathematical Association of America’s Gung and Hu Award for
Distinguished Service and the American Mathematical Society’s
Award for Impact on the Teaching and Learning of Mathematics.
He received his PhD in mathematics from Louisiana State
University in 1971.
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Biographies
Ebony McGee, Assistant Professor,
Diversity and Stem Education,
Vanderbilt University Peabody College
Ebony McGee, Assistant Professor of
Diversity and STEM Education at Vanderbilt
University’s Peabody College, studies the
educational and career trajectories of
historically marginalized students of color
in science, technology, engineering, and mathematics (STEM).
Her research also focuses on the role of racialized experiences
and biases in STEM educational and career achievement,
problematizing traditional notions of academic achievement,
and what it means to be successful in STEM yet marginalized in
various ways. Education is McGee’s second career; she left a
successful career in electrical engineering to earn a PhD in
mathematics education from the University of Illinois at
Chicago, after which she was a National Academy of Education/
Spencer Foundation postdoctoral fellow at the University of
Chicago and a National Science Foundation postdoctoral fellow
at Northwestern University. Her current research, funded by the
National Science Foundation, investigates the social, cultural,
and structural barriers that have caused growth in the number
of African American engineering faculty to stagnate. A second
study problematizes the persistence of female engineering and
computing faculty who endure race, gender, and class barriers
within their departments and institutions. In a third study, she
designed a holistic racial‐ and gender‐specific online mentoring
portal for PhD students and postdoctoral scholars with the goal
of increasing the representation of engineering faculty of color.
The portal can be found at http://BlackengineeringPhD.org.

Shirley M. Malcom, Director of
Education and Human Resources (EHR)
Programs at AAAS
Shirley M. Malcom, Director of Education
and Human Resources (EHR) Programs at
AAAS, has served as a program officer in
the NSF Science Education Directorate; an
assistant professor of biology, University
of North Carolina, Wilmington; and a high school science
teacher. Malcom received her PhD in Ecology from the
Pennsylvania State University; Master's in Zoology from the
University of California, Los Angeles; and Bachelor's with
distinction in Zoology from the University of Washington. In
addition, she holds 16 honorary degrees.
Malcom serves on several boards, including the Heinz
Endowments, Public Agenda, Digital Promise, and the National
Mathematics and Science Initiative. She serves as a trustee of
Caltech and as a Regent of Morgan State University. In 2003,
Malcom received the Public Welfare Medal of the National
Academy of Sciences, the highest award given by the Academy.
She was a member of the National Science Board, the
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policymaking body of NSF, from 1994 to 1998, and of the
President's Committee of Advisors on Science and Technology
from 1994 to 2001.

Claudia Rankins, Program Director,
HRD, NSF
Claudia Rankins is a Program Officer in
the Directorate for Education and Human
Resources at the National Science
Foundation, where she manages the
Historically Black Colleges and
Universities Undergraduate Program and
the Centers for Research Excellence in
Science and Technology. Prior to this post, Rankins served at
Hampton University for 22 years in a number of capacities,
including Chair of the Department of Physics, Assistant Dean for
Research, and dean of the School of Science. Rankins holds a
PhD in Physics from Hampton University. She is the co‐founder
of the Society of STEM Women of Color, Inc.

Victor Santiago, Program Director,
HRD, NSF
Victor Santiago is a Program Director in
the National Science Foundation’s
Division of Human Resource
Development (HRD). This Division
implements programs and activities that
enhance the quantity, quality and
diversity of human capital engaged in U.S. science, technology,
engineering, and mathematics (STEM). A principal focus of HRD
is to ensure access to and full participation in STEM through
increased, improved and diversified opportunities; enhanced
quality in the educational experience; and hands‐on research
experiences. In particular, HRD plays a central role in increasing
opportunities in STEM education for individuals from historically
underserved populations—minorities, women and persons with
disabilities—and supports the development of the educators,
researchers, and institutions dedicated to serving these
populations. During his sixteen‐year tenure at NSF, Santiago has
served as Program Manager for several national STEM research
and education programs. He also served as Acting Division
Director, HRD and as Deputy Division Director, HRD.
Prior to his appointment at the National Science Foundation,
Santiago was an Associate Professor of Earth Science at Inter
American University of Puerto Rico. There, he also held several
administrative positions including Dean of Science and
Technology. Santiago earned a PhD at the University of
Michigan.
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Biological Sciences
1
Poster Category: STEM Science and Mathematics Education
Examining the Integration of STEMployable Skills at HBCUs
Lawrence Flowers, Livingstone College
To explore seminal factors that enhance HBCU student STEM
career self‐efficacy, undergraduate perceptions of research
activity engagement were assessed using qualitative research
methods. Preliminary results suggest that HBCU students
strongly believe that an increased understanding of
experimental research methods and the scientific method will
improve their academic outcomes and confidence to pursue a
STEM career.
Funder Acknowledgement: Broadening Participation Research
(BPR) in STEM Education (NSF Award ID: 1505098)

2
Poster Category: STEM Science and Mathematics Education
Transformative Impact of Fisk University Implementation
Award on STEM Learning and Research Efficacy While
Revealing Key Infrastructure Needs
Lee Limbird, Fisk University
Co‐Author(s): Natalie Arnett, Phyllis Freeman, Qingxia Li, and
Brian Nelms
Fisk University has engaged in an Implementation Project to
increase mathematics confidence, deeper learning of STEM
content, and increase STEM persistence to the Bachelor's
degree before transitioning to STEM post‐graduate training or
careers. Multiple interventions were evaluated, all providing
positive outcomes, but also providing insights about how to
further enhance their impact on student interest and self‐
efficacy in the sciences. Mathematics preparation in
Developmental Mathematics Courses was enhanced by the
introduction of Case‐Based Studies; parallel assessment of the
impact of Case based learning on STEM interest revealed that
the students with prior STEM interest reported the strongest
response to this pedagogy in terms of further pursuit of STEM.
Deeper learning and student confidence in gatekeeper courses
was addressed by the introduction of Mandatory SI in General
Chemistry I and II, with an increase in the number of students
obtaining B grades and an increase to > 86% of students with A,
B or C Grades. However, we also learned that peer SI Instructors
need an SI Coach in addition to the faculty instructor for the
course, and development of a buffet of possible materials to
share during SI sessions, depending on student needs at any
particular part of the semester. Embedding authentic research

A2

Program Book

into course‐associated courses continues to encourage ongoing
enhancement of overall course content, faculty interest in the
course, and student skills in experimental design, data
acquisition, analysis and planned next steps. Finally, faculty
development in student‐centered pedagogies across a broad
spectrum of faculty disciplines, overseen by Fisk University's
newly launched Center for Teaching and Learning, has led to
multiple faculty‐launched initiatives in courses and in overall
curricular pathways, affirming the transformative impact of this
Implementation Project funding.
Funder Acknowledgement: National Science Foundation HBCU‐
UP Implementation Project HRD 1332284

3
Poster Category: STEM Science and Mathematics Education
TIP: Boosting Biology With a Freshman Seminar and Classroom
‐based Research
Jana Marcette, Harris‐Stowe State University
Co‐Author(s): Anbreen Bashir, Tiffanie Fowlkes, Scott Horrell,
Sandra Leal, John MacDougal, and Diane Smoot, Harris‐Stowe
State University, St. Louis, MO
Despite intense interest and research into promoting the
success of under‐represented students in STEM, a gap remains.
Nationally, retention in science fields is lower for students in low
‐income brackets, first‐generation students, and minority
students. Harris‐Stowe State University is an ideal place to study
factors that can promote Biology student retention. Harris‐
Stowe is an open‐enrollment Historically Black College/
University that ranks in the top of Missouri public institutions in
the degree production of African‐Americans. Harris‐Stowe was
awarded a Targeted Infusion Project in the Fall of 2015, and a
core component is the implementation of discovery based
biotechnology laboratories and a freshman seminar. By
interconnecting required curriculum with faculty research, the
program is expected to engage students with faculty, fostering
student success and persistence. Students perform the bench‐
work portion of their introductory biology lab class in the newly
created and only research space on campus for faculty. The
redesigned program provides the opportunity for students
whose interest is peaked in required coursework to continue
working closely with faculty as research students. In the
introductory biology laboratory, faculty stress that students are
doing discovery‐based research in faculty lab space and
opportunities for students to present research as part of
building a science career pathway. Four students have already
presented neuroscience research conducted as a part of their
Fall 2016 introductory biology lab at a local meeting. Seven
students applied to present their Fall 2016 course‐based
research at the 2017 Emerging Researchers National
Conference. For Fall 2016, the new Applications of
Biotechnology freshman seminar, focused on ethics and
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biotechnology. Writing and how to improve writing skills were
also stressed. The excitement and student ownership regarding
the new curriculum was highlighted in a tour of instrumentation
in the new Biotechnology Research Center, where one freshman
seminar student remarked that she would be taking intro bio lab
next semester and would get to use the microscopes to ‘do my
project’. Laboratory faculty have also reported gains in
engagement of students during laboratory class‐time, and
through assessment of this program we intend to build both
academic and social strategies that promote the achievement of
students.
Funder Acknowledgement: This project is funded by a National
Science Foundation HBCU‐UP TIP grant, award number
1533545. Laboratory renovations and additional equipment are
being internally funded by Harris‐Stowe State University.

this experience to undergraduates (the graduate level may be
too late); offering this experience using Exercise Physiology as a
platform; infusing the lab‐bench modules using a bioengineering
project as a vehicle; and offering this experience at a HBCU, so
that underrepresented students are funneled into STEM
graduate schools and careers. Results: Our preliminary (Year 1)
quantitative observations indicate that the TIP has limited
effects on outcome scores related to the four objectives.
Formative observations of summer intensive research
experiences focused on strengths, weaknesses,
accomplishments, and challenges. These observations show
promise and will be discussed.
Funder Acknowledgement: NSF HBCU‐UP TIP

5
Poster Category: STEM Research

4
Poster Category: STEM Science and Mathematics Education
Regenerative Medicine: A Vehicle to Infuse Laboratory‐Bench
STEM Modules Into the Exercise Physiology Curriculum
Chad Markert, Winston Salem State University
Co‐Author(s): Dawn X. Henderson, NC A&T University,
Greensboro, NC
Breonte Guy, C. Edward Ebert, and Jill Keith, Winston Salem
State University, Winston Salem, NC
Overview: Particularly at the graduate level, the discipline of
Exercise Physiology is moving toward explaining phenomena by
utilizing the same tools used at the laboratory bench in STEM
areas such as chemistry, biology, and biophysics. This 3‐year
targeted infusion project (TIP) seeks to provide Exercise
Physiology students with lab‐bench experiences, using
regenerative medicine modules as a vehicle. Broadly, our
objectives are to increase the number of underrepresented
students in the STEM pipeline. Specifically, this will be
accomplished by enhancing cognitive and behavioral factors
that predict persistence in STEM. The goal of this project is to
infuse lab‐bench modules into the Exercise Physiology
curriculum at WSSU. Activities will include opportunities for
further intensive research, and STEM career‐focused colloquia.
Objective 1: Improve student attitudes toward use of lab bench‐
based techniques: will be measured using a modified Science
Attitude Inventory (SAI III), Moore and Hill Foy, 1998. Objective
2: Improve student perceptions of scientific inquiry in Exercise
Physiology: will be measured with Views About Scientific Inquiry
Questionnaire (VASI), Lederman J.S. et al, 2014. Objective 3:
Increase student intentions to engage in undergraduate
research: will be measured with Intended Research Involvement
Measure, Deemer E.D. et al, 2014. Objective 4: Increase student
intentions to persist in STEM‐related fields: will be measured
with Career Intention in Science Scale (CIS), Nassar‐McMillan
S.C. et al, 2012. Novel aspects of this proposal include: offering
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The Transcription Factor FKH‐8 is Required for Dopamine and
BAG Neuron Function
Brian Nelms, Fisk University
Co‐Author(s): Erica Tross, Corey Roach, Bryan Cawthon, Kai
Bracey, Jen Quinde, Debresha Shelton, and Destane Garrett, Fisk
‐Vanderbilt Masters‐to‐PhD Bridge Program, Nashville, TN
Across the animal kingdom, diverse neuron types are
responsible for sensing and responding to environmental and
internal signals. For proper neuron function, the right genes
encoding important pathway components must be turned on or
off by combinations of specific transcription factors . We wish
to discover new molecules required for the function of specific
neurons, including both the necessary transcription factors and
their downstream targets. FKH‐8 is one of 15 C. elegans
members of the winged‐helix DNA‐binding 'forkhead'/Fox
protein family. We have shown that FKH‐8 is expressed in all
dopamine neurons from the embryo to the adult and is required
for their function. FKH‐8 is also expressed in other ciliated
sensory neurons including the CO2/O2‐sensing BAG neurons.
Through cell‐specific high‐throughput RNA Sequencing, we have
identified many genes with enriched expression in dopamine
neurons and have also identified genes with altered expression
in fkh‐8 mutant worms. We are in the process of testing some
of these genes for dopamine neuron function. We will also
begin cell‐specific RNA‐Seq to examine BAG neurons with and
without FKH‐8, in an effort to identify new molecules and FKH‐8
targets involved in CO2‐sensing function.
Funder Acknowledgement: NSF HBCU‐UP RIA #HRD14‐01091;
NSF HBCU‐UP TIP #HRD13‐32491; NSF CREST #HRD15‐47757;
NIH R25 #1R25MD010396‐01; NIH R25 #1R25GM107754‐01; US
Dept. of Ed Title VII #P382G090004
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7

Poster Category: STEM Science and Mathematics Education

Poster Category: STEM Science and Mathematics Education

Virginia Union University Undergraduate Research Training
Program in the Biological Sciences

Phylogenetic Analysis of RuBIsCO: An Active Learning Strategy
for Teaching Plant Evolution

Carleitta Paige‐Anderson, Virginia Union University
Co‐Author(s): Vernon Ruffin, Virginia Union University,
Richmond, VA

Melanie Van Stry, Lane College

The Historically Black Colleges and Universities Undergraduate
Program (HBCU‐UP) through Targeted Infusion Projects
supports the development, implementation, and study of
evidence‐based innovative models and approaches for
improving the preparation and success of HBCU undergraduate
students so that they may pursue STEM graduate programs
and/or careers. The project at Virginia Union University (VUU)
seeks to develop and implement course‐based undergraduate
research experiences (CUREs) in the biology education
curriculum, provide access to scientific research experiences for
undergraduate students and increase the research capacity of
faculty in the biological sciences. The proposed program is a
strategy for increasing the capacity of VUU to produce more
STEM graduates who are competitive for graduate school and
STEM careers. It is anticipated that this program will enhance
the quality of STEM education at VUU, leading to the formation
of a new research‐intensive academic curriculum. The goals of
the project are to increase the number of competitive VUU
biology graduates entering STEM graduate programs and/or
workforce, as well as the faculty capacity for conducting STEM
research at a small, liberal arts HBCU. These goals will be
accomplished through the following specific objectives: (1)
increase biology student exposure and competency in
laboratory‐based technological advances that are most relevant
to graduate training and/or the scientific workforce; (2) increase
student engagement in formal basic science training and
independent research experiences; and (3) enhance faculty
discipline‐specific expertise and increase the capacity to
conduct scientific research. A 3‐pronged approach will be used
to fulfill these objectives: 1) develop and implement course‐
based undergraduate research experiences (CUREs) in the
biology education curriculum; 2) implement a set of
extracurricular activities targeting key aspects of faculty and
student research development needs; and 3) implement an
Undergraduate Research Certificate Program in the biological
sciences.

Lane College is a small historically black college located in
Jackson, TN. The majority of the students are underserved
African Americans from areas of high poverty. General Biology
at Lane College is a foundational survey course required for
Biology majors and Physical Education majors. Topics covered
in the second semester of the course include natural selection,
evolution, biodiversity, and ecology. This course is especially
challenging for students given the large amount of information
that they are typically required to memorize. We are currently
implementing a peer‐led team learning strategy to enable
students to actively engage in learning core concepts outlined in
Vision and Change. The learning goal for the exercise presented
here is to explore the evolutionary relatedness of different plant
species. The learning objectives for this exercise are for
students to understand plant taxonomy and to analyze the DNA
evidence for the origin of the chloroplast through a phylogenetic
comparison of the ribulose‐1,5 bisphosphate carboxylase/
oxidase large subunit (rbcl) gene. Prior to coming to class, the
students are given a reading assignment for the Land Plants
chapter in their textbook. During the first class meeting, at the
beginning of the exercise, the students are divided into teams of
four. Each team is assigned a set of four unknown DNA
sequences from closely related plant or algal species, and each
student chooses a sequence. Each student then uses the
standard Basic Alignment Search Tool (BLAST) to identify the
gene and their plant species for their sequence. The students
then answer specific questions about their plant or algal species
regarding taxonomic classification. Next, each student creates a
sequence alignment of the entire class set of sequences and
constructs a phylogenetic tree using CLUSTAL Omega. They
then compare their phylogenetic tree with the one from their
textbook and discuss the similarities and differences between
the trees. At the next class meeting, each group presents a
short summary of the characteristics for their assigned plant
clade.
Funder Acknowledgement: National Science Foundation HRD
1623340

Funder Acknowledgement: NSF‐Targeted Infusion Project
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8
Poster Category: STEM Research
Greater than a Sum of its Parts: Synergisms Through the CREST
Center
Kimberley Cousins, California State University San Bernardino
Co‐Author(s): Usher, Timothy (CSUSB; Podar, Shashi (UNL);
Miller, Daniel (UB); Pallenbarg, Robert (COD); Farmer, Carl
(COD); Zhang, Renwu (CSUSB); Callari, Sara (CSUSB) CSUSB:
California State University, San Bernardino UNL: University of
Nebraska at Lincoln UB: University of Buffalo COD: College of
the Dessert, Palm Dessert CA
Our CREST Center for Advanced, Functional Materials provides
numerous opportunities for our participants from within and
between partner institutions to interact. Several of the new
ideas and projects that have developed through collaborations
will be highlighted. In particular, one Community College (CC)
“Wintership” student project has been expanded through
collaboration with CSUSB to demonstrate novel metal‐
cyclosiloxane interaction that has not been previously reported.
In addition to the interesting science, we are exploring potential
practical applications of the finding in water treatment. One of
our current multiferroric candidate materials was uncovered
when a visiting graduate student from UNL left a beaker of
reagents in a hood at CSUSB. Months later we found crystals,
codenamed “blue” which shows potential as a multiferroric
compound. It’s crystal structure was solved, suggesting both
electric and magnetic properties, and investigations into its
function are underway. Our newest faculty member in Physics
spent last summer at UNL, and is collaborating with one of the
original CREST investigators in preparing and studying thin films
of croconic acid. They are optimizing the high vacuum
deposition conditions to prepare films of very precise
thicknesses, and will be growing crystals in an electric field in an
attempt to grow the first very thin films of this material with
ferroelectric properties. Our visiting graduate student from UB
whose prior experience was limited to surface calculations,
initiated a joint computational investigation into the proton
transfer mechanism for bulk croconic acid, while at CSUSB. This
project is continuing at UB, and was the focus of our
undergraduate visitor to UB’s work this summer. Finally, on a
conversation between a CC partner faculty member and a CREST
team member led to a large funded project for scholarship
support for transfer students at CSUSB and four regional CCs,
through the NSF‐S‐STEM program.
Funder Acknowledgement: NSF‐HRD 1435163

9
Poster Category: STEM Research
A Glimpse of Structural Biology Research at an HBCU
Steven Damo, Fisk University
Protein‐protein interactions modulate a diverse array of critical
biological responses from signal transduction to protection from
oxidative stress. Structural biology is the method of choice for
elucidating the atomic‐resolution details of biological
mechanisms. However, techniques such as x‐ray crystallography
and NMR spectroscopy require expensive instrumentation and
are not readily accessible at primarily teaching institutions.
Leveraging geographic proximity to research intensive
institutions, an innovative Master’s to PhD Bridge Program, and
a surplus of motivated undergraduates, Fisk University has
initiated a strategic curriculum reform to emphasize the
quantitative nature of biological data, including structural
biology. A combination of computational and experimental
biophysical approaches has been applied to understand the
mechanism of ligand binding to the receptor for advanced
glycation end products (RAGE) and the structural dynamics of
superoxide dismutase. Protein docking strategies coupled with
isothermal titration calorimetry experiments and dynamic light
scattering have identified an essential charged surface of RAGE
that recognizes S100 ligands. These studies represent important
first steps toward characterizing the mechanism of RAGE
activation, an essential component of inflammation.
Additionally, the high resolution x‐ray crystal structure of a
bacterial manganese dependent superoxide dismutase has been
determined and its thermal stability quantified using differential
scanning calorimetry. These studies were initiated as part of an
effort to embed authentic research in the physical chemistry
course associated laboratory. Together, these research projects
demonstrate the feasibility of conducting structural biology
research at an HBCU.
Funder Acknowledgement: NSF 1547757; NSF 1400969; NSF
1623280

10
Poster Category: STEM Research
Development of Rhodium Catalyzed Carbon‐Carbon Bond
Formation in the Synthesis of Bipyridines
Fenghai Guo, Winston Salem State University
Co‐Author(s): Briana N. Graves, Jeffires Malcolm, and Shekinah
Graham WSSU
Heterocycles account for more than 50% of all known organic
compounds synthesized both by nature and chemists.
Heterocycles or heterocycle subunits are also present in over
75% of the top 200 brand name drugs are. Heterocycles have
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continued to be the focus of intense synthetic activity both in
academia and industry. Many synthetic methods including
metal catalyzed reactions have been developed in the efforts to
synthesize heterocycles. Metal catalyzed carbon carbon bond
formation is very valuable in forming the carbon skeletons of
complex heterocycle synthesis. Rhodium catalyzed carbon
carbon bond formation reactions using arylboronic acid/
organometallic reagents in heterocyclic compounds such as
benzopyrans have been developed. We are also interested in
applying this new C‐C bond formation strategy to the synthesis
of pyridines and bipyridines.
Funder Acknowledgement: HBCU‐UP RIA Award

11
Poster Category: STEM Science and Mathematics Education
NSF CREST: Center for Functional Nanoscale Materials at Clark
Atlanta University
Ishrat Khan, Clark Atlanta University
Co‐Author(s): Michael Williams, James Reed, and Madge Willis,
Clark Atlanta University, Atlanta, GA
Clark Atlanta University’s Center for Functional Nanoscale
Materials (CFNM) was established in 2006 through the NSF
CREST Program. The NSF CREST CFNM has developed into an
ecosystem with porosity of movement among Federal
laboratories, academia and private industry that conducts
transformative research, improves national security and
increases national prosperity; and, most importantly, develops
innovative and creative STEM talent for the 21st Century. The
Center has become a major producer of PhD scientists from
groups underrepresented in the science and technology areas.
A total number of doctoral degree awarded by the NSF CREST
CFNM is twenty‐seven (27) so far with three of these being
awarded by our partner institution i.e. Cornell University.
Furthermore, during the same period the NSF CREST CFNM has
also awarded thirteen (13) MS degree. NSF CREST CFNM
currently has a community of fifteen (15) students working with
CREST CFNM faculty. During the just completed academic year
(2015‐2016), five students earned the doctoral degree with
research concentration in material sciences. The
accomplishment is quite significant, because of the number of
PhD’s awarded to this group. The NSF CREST Center for
Functional Nanoscale Materials served as a site, for the past
seven years and the only site in the State of Georgia, for the
ACS (American Chemical Society) Project SEED program.
Additionally, the NSF CREST CFNM is also a site for the Army
Research Office URAP (undergraduate apprenticeship program)
and HSAP (high school apprenticeship program). CREST CFNM
also runs a summer REU program in partnership with Fort Valley
State, as a HBCU located in Fort Valley, GA. The story of NSF
CREST CFNM will be presented.

12
Poster Category: STEM Research
Interdisciplinary Nanotoxicity CREST Center
Jerzy Leszczynski, Jackson State University
Environmental effects of chemical compounds are among
leading challenges of the 21st Century. Notably, applications
and production of nano‐scale materials has exploded in the past
50 years. Currently there are at least 1400 commercial products
based on nanomaterials. Understanding of structures,
characteristics and biological activities of man‐made
nanomaterials is critical to prediction of their impacts on the
environment and human health. Nanoparticle exposure is
common, but short‐ and long‐term exposure effects are
currently not fully understood, especially since the primary and
agglomerate sizes, surface area, and the characteristics of the
surface play such important roles. Conversely, nanotechnology
can also be used to create new nanomedicines, sensors,
pollutant filters and nanocatalysts with important societal
benefits. There is a compelling need of studying potential
toxicity of nanomaterials and advancing of efficient, fast and
inexpensive computational approaches able to predict toxicity
of new species before their industrial applications. The
collaborative activities of the Center's faculty, staff and students
focus on investigation of structures and properties of various
nanomaterials, study of their potential applications and
evaluation of their toxicity. This is accomplished by development
of prominent interactions among experimental and
computational groups and execution of joined research that
would not be possible without the Center's organization. The
Center’s activities are essential to support safety advance of
nanotechnology by providing tools for evaluation of toxicity of
new nanomaterials before their commercial applications. The
students supported by the Center are involved in training which
combines the state‐of‐the‐art experimental and computational
techniques applied to nanomaterials. The educational and
research activities are strengthen by interaction with the
Jackson K‐12 school system, the NSF Center for Chemical
Evolution at Georgia Tech and various international groups. The
Center is a leader in the area of prediction of toxicity of
nanomaterials and one of the largest producer of African
American chemistry PhD graduates in the nation. The Center
combines research and educational activities with well‐designed
outreach initiatives. There are two annual conference series that
have been initiated and executed. For the last twenty four years
we have been organizing and securing funding for a series of
Conferences on Current Trends in Computational Chemistry
(CCTCC). This is supplemented by the 16th Southern School on
Computational Chemistry and Materials Sciences (SSCCMS)
Conference.
Funder Acknowledgement: The Major funder of this project is
the NSF Centers of Research Excellence in Science and
Technology. This project is also carried out in collaboration with

Funder Acknowledgement: NSF, ARO and ACS Project SEED
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other agencies and funders: a) Office of Naval Research; b)
Army Research Office

14
Poster Category: STEM Science and Mathematics Education
A Community Affair: Mastering Skills in Organic Chemistry II

13
Poster Category: STEM Science and Mathematics Education
Enhancing Undergraduate Research Experience in the
Chemistry Curriculum
Maria Ngu‐Schwemlein, Winston‐Salem State University
Co‐Author(s): Kenneth Brown, John Merle, Sezgin Kiren,
Mamudu Yakubu, and Kshawna Askew, Department of
Chemistry, Winston‐Salem State University, Winston‐Salem, NC
Undergraduate research is well recognized as an effective high‐
impact educational practice associated with student success in
higher education. Winston‐Salem State University (WSSU), a
historically Black college, has set aggressive goals in its Strategic
Plan to prepare minority students for success. Accordingly, the
Chemistry department embarked on a targeted infusion project
to strengthen its curriculum. A curricular scaffold was framed to
lay the foundation for effective research skills. Project activities
include (i) implementation of research foundation courses and a
capstone interdisciplinary research‐oriented upper‐level
laboratory course; (ii) adaptation of short guided research‐
oriented projects into some laboratory courses; and (iii)
acquisition of modern instrumentation to support the research‐
oriented laboratory experiments and undergraduate research.
Evaluation results from the pre‐ and post‐ survey comparisons
indicate that students broadened their research experiences.
Acquired instrumentations, including a PicoSpin NMR
spectrometer, a HPLC system interfaced with an Advion
Electrospray and Ionization Mass spectrometer, and a
FluoroMax spectrofluorometer, were beneficial for
undergraduate research projects.as demonstrated by student
research activities. Additionally, a pilot international summer
undergraduate research experience (iSURE) was conducted at
two Malaysian universities. Survey results from the participants
indicate that iSURE broadened their educational and research
experiences, and they expressed increased motivation,
confidence and perception as a scientist. These TIP activities
also enhanced faculty research publications and presentations
with undergraduates and increased the number of chemistry
graduates with research experiences.
Funder Acknowledgement: This research project is funded by a
NSF‐HBCU‐UP Targeted Infusion Project HRD 1438865.

Leyte Winfield, Spelman College
Co‐Author(s): Kai McCormack and Felicia Fullilove, Spelman
College
The learning environment in higher education has morphed
from a lecture‐driven paradigm to an amalgam of experiences
that utilizes collaborative and active learning pedagogies
enhanced by technology. In line with this, the current projects
focuses on community‐based, active learning strategies in the
first‐ and second‐year chemistry lecture courses. To gain
additional insight into the impact of collaborative learning
activities on content mastery, skill building workshops were
developed for the Organic Chemistry II course. The workshops
(7 total) are led by a student who previously completed the
course. All students enrolled in the course are required to
attend 9 of the 11 workshops. The students are assigned to a
workshop section (limited to 10 students), and the assignments
are maintained for the semester, forming the basis for
community‐based learning. During the workshop, the leader
provides a brief overview of the topic following which students
work in small groups to complete a worksheet‐based activity.
Students were given pre and post assessments to analyze their
levels of understanding and to determine their self‐reported
gains in knowledge. In addition, students completed an
evaluation critiquing the overall logistics of the workshops,
summarizing the perceived usefulness of the topics covered,
and indicating their approach to and motivation for learning. To
further determine the success of the initiative, semi‐structured
focus groups involving the workshop leaders were conducted. It
is believed that the workshops are successful at providing
students immediate feedback on their level of content mastery
while serving as a resource to promote skill mastery.
Funder Acknowledgement: The National Science Foundation
HBCU‐Up Targeted Infusion Project Award No. HRD‐1332575 the
Spelman College Teaching Research and Resources Center.

15
Poster Category: STEM Research
Center for Energy and Sustainability (CEaS): Development of a
Premier Research Center at California State University Los
Angeles
Feimeng Zhou, California State University Los Angeles
Co‐Author(s): Arturo Pacheco‐Vega, California State University
Los Angeles
The NSF‐CREST Center for Energy and Sustainability (CEaS) was
established at CSULA in 2009 with the mission to conduct
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research on and to increase awareness of sustainable energy
and mentor and prepare for advanced degrees a group of
students who have been underrepresented in the STEM fields.
CEaS was recently renewed for Phase II in 2016. Faculty in the
center (CEaS), are making significant strides in various areas
such as (1) Photovoltaics: where multiple methodologies and
materials are being tested to develop novel photovoltaic
materials; (2) Fuel cells: where the broad goals of are to develop
a novel microfluidic‐based direct methanol fuel cell (µDMFC)
and to assess its efficiency; (3) New superconducting materials
and applications, which correlate the structures to functions of
both low‐ and high‐temperature superconductors and enhance
the critical densities and irreversibility fields of superconductors
for high‐current applications such as power cables and high‐
field applications; and (4) System modeling: where the focus is
on the development of mathematical models, algorithms and
numerical simulations of different energy‐related phenomena
and systems investigated by other research thrusts. Our success
in achieving the mission of the center is reflected by: (a) the
number of publications by the Center faculty: over 150 during
Phase I ; (b) 41 of our 87 graduating students are pursuing M.S.
and PhD degrees in STEM; (c) the Center faculty were successful
in obtaining more than 34 grants exceeding10 million dollars in
external funding and; (c) research infrastructure at CSULA has
been updated to the tune of over 3 million dollars, with many of
the instruments being directly related to materials and energy
research. These accomplishments demonstrate the efforts and
determination of the CEaS faculty and the institutional support
for energy research. CSULA currently operates the largest
university hydrogen fueling facility (4.4 million dollars through a
combination of university investment and grants) in the U.S.
Bolstered by the enhanced research infrastructure and elevated
productivity during Phase I, and with the renewal of Phase II,
CSULA has set as an institutional goal to develop CEaS as a
premier and sustainable research center among all masters
level institutions in the Western US.
Funder Acknowledgement: National Science Foundation‐HRD‐
1547723

Computer Sciences and
Information Management

The University of Puerto Rico‐Mayaguez Nanotechnology Center
seeks to create a diverse and well‐prepared workforce and a
broad societal impact hinging on a well‐trained cadre of
competitive nanoscientists and nanoengineers. The Center’s
undergraduates, graduates students, and faculty are involved in
a wide assortment of research, education, and outreach
activities including 17 Materials Science and Engineering clubs in
public schools in Western Puerto Rico. This complex and broad
array of activities required the creation of a versatile data
management system to record participant’s involvement
including visit to schools, summer camps, and financial support
provided by the Center so as to facilitate reporting to NSF. The
system, called Sysdat, includes a tablet app for portability, as
most activities take place off‐site. This Web‐based application
with a PHP database collects participants' demographic
information, creates and manages the Center's activities, and
tracks financial information such as stipends and travels. The
system is in place and is being debugged as new challenges are
imposed on it due to the complexity of supplementary
information entered as the Center's activities expand. To assess
participating students’ progress, the Center’s Interdisciplinary
Education Group (IEG) formulated individual participant profile
that established a baseline to measure the impact of the Center
on its constituents. Funding from the Center’s Phase I helped
defrayed server space to support data acquisition in the last leg
of that project. The Center’s personnel and faculty guided the
development, established specifications, and supervised the
team of students that designed, programmed, tested, and
deployed Sydat to comply with data formatting, as solicited by
NSF and CRESTWeb. This work was supported by the
Nanotechnology Center for Biomedical and Energy‐Driven
Systems and Applications, NSF HRD Award No. 0351449, 2008‐
2015 and CREST Phase II: Nanotechnology Center for
Biomedical, Environmental and Sustainability Applications, NSF
HRD Award No. 1345156, 2014‐ 2019.
Funder Acknowledgement: NSF HRD Award No. 0351449,
Nanotechnology Center for Biomedical and Energy‐Driven
Systems and Applications and NSF HRD Award No. 1345156,
CREST Phase II: Nanotechnology Center for Biomedical,
Environmental and Sustainability Applications.
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Integrating Big Data and Cloud Computing Topics into CS/IT
Curriculum

16
Poster Category: STEM Science and Mathematics Education

Debzani Deb, Winston‐Salem State University
Web Tool to Manage Data Related to Broader Impact at
Nanotechnology Center
Jaquelina Alvarez, University of Puerto Rico ‐ Mayaguez
Co‐Author(s): Lixhjideny Mendez, Cristina Pomales, Agnes
Padovani, Oscar M. Suarez, University of Puerto Rico ‐
Mayaguez

A8

Program Book

Big data and cloud computing (BDCloud) collectively offer a
paradigm shift in the way businesses are now acquiring, using
and managing information technology. With the fast growth of
this paradigm, businesses are struggling to find experienced
people who not only have the deep analytical skills, but also
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have the data hosting, storage and management skills to
effectively leverage this collective model. We believe that CS
and IT students should be equipped with foundation knowledge
in this collective paradigm and should possess hand‐on‐
experiences in managing big data applications in clouds to
acquire skills that are necessary to meet current and future
industry demands. We argue that for substantial coverage of big
data and cloud computing concepts and skills, the interventions
need to be gradual and systematic and should be integrated into
multiple core (required) courses of CS/IT curriculum. This
research aims to identify a sequence of core CS/IT courses,
where BDCloud related topics can be integrated with the goal of
providing an increasing and systematic depth of coverage
throughout the curricula. This NSF funded project will support a
multi‐course intervention during the next three years and will
continuously assess student interest and learning. The study
results will be useful for CS/IT students and their instructors as it
will identify BDCloud topics that are important to cover, find a
sequence of the prescribed topics that can be incorporated into
existing core courses most effectively, and suggest specific core
courses in which their coverage might find an appropriate
context. The poster will present our experience and insight
gained so far in this research and will showcase the proposed
curriculum enhancement. More specifically, the poster will
present the important BDCloud related topics and the
breakdown of these topics among four core CS/IT courses. The
poster will further identify the major challenges this
intervention may encounter and will provide a deeper analysis
of them. Finally, the poster will describe our experience of
implementing one such course with proposed interventions
during Fall of 2016 semester. The pre‐ post‐ test results that
measure student opinion and understanding about big data and
cloud computing topics will be presented in the poster which
demonstrates improved student interest and learning.

following: 1) CI, computational science, and technology‐enabled
science research that links methods across multiple fields in
creative that lead to innovation; and 2) CI dissemination that
focuses on making CI products and tools accessible and on
training individuals on established and innovative tools that
support collaborations across disciplines and among different
organizations. As national leaders in the study of collaborative
science and engineering, the Center has developed and applied
models of team‐based, cooperative learning, interdisciplinary
teamwork, and knowledge integration. Areas of advancement in
CI have been in data management, data analysis, and virtual
organizations in support of collaboration. In particular, CI
research has focused on scientists’ ability to document data
collection and product development in ways that enable sharing
and reuse of scientific results by enhancing results with
provenance and other critical information. Cyber‐ShARE's
research groups and projects are as follows: iConnect ‐
Connecting institutional data, people, and expertise: Expertise
Connector, and the Cyber Security Ecosystem; iFuse ‐ Integrated
Analysis for Development of 3‐D Models of Earth's Structure;
iLink ‐ Knowledge Representation, Negotiation and Integration:
Linking Human and Machine Knowledge Models through
Semantics; and iSense ‐ Advancing Understanding of Ecosystem
Processes Using Cyber‐infrastructure. Cyber‐Share serves as an
institutional incubator for targeted new interdisciplinary
Centers. We support these nascent projects as they develop
their own supporting mechanisms: Center for the
Advancement of Space Safety and Mission Assurance Research,
and Smarter Cities: Physical Infrastructure.
Funder Acknowledgement: The National Science Foundation;
1000 Strong; US AID; US Fish and Wildlife Service; NASA; NUNA
Technologies; Digital Globe; Geothermal Development
Company; El Paso Metropolitan Planning Organization

Funder Acknowledgement: NSF Award #1600864
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Cyber‐Share: Advancing Interdisciplinary Research Using Cyber
‐Enhanced Approaches
Ann Gates, University of Texas at El Paso
Co‐Author(s): Monika Akbar, Darren Cone, Vladik Kreinovich,
Deanna Pennington, Natalia Villanueva Rosales, Craig Tweedie,
and Aaron Velasco, University of Texas at El Paso
The Cyber‐ShARE Center of Excellence at the University of Texas
at El Paso (UTEP) was established in 2007 with a mission is to
advance and integrate cyber‐enhanced, collaborative, and
interdisciplinary education and research through technologies
that support the acquisition, exchange, analysis, and integration
of data, information, and knowledge to solve complex problems.
The Center’s cyberinfrastructure (CI) efforts are focused on the
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Exploring Computing Careers Through a Virtual Career Fair
Using Embodied Conversational Agents
Kinnis Gosha, Morehouse College
Co‐Author(s): Chance Lewis and Jennifer Albert
Morehouse College will conduct a research project to uncover
new insights regarding the effect of culturally relevant career
exploration resources on high school students' career interests.
The researchers propose a mixed‐methods research design
using quantitative and qualitative data to examine the effects of
using embodied conversational agents (ECAs) in virtual career
exploration fairs with rural and urban high school students.
Building on previous research that shows that ECAs are as
effective as humans when used to mentor undergraduate
students interested in pursuing graduate school, the researchers
will explore whether the research extends to high school
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students considering computing careers. Guided by the
'possible selves' and 'social cognitive career theory (SCCT)'
frameworks, researchers will examine students' perceptions of
computing and computing careers before and after each career
exploration fair, noting the effect and impact of questions and
answers (Q&A), storytelling, and culturally relevant storytelling.
The ECAs will represent minority individuals in authentic
computing professions. The specific research questions are: 1)
In what ways do students' career interests and perceptions
change following virtual career exploration fairs using ECAs? 2)
How do culturally relevant ECAs differ based on student
perceptions and identities? and 3) What roles do gender, race,
ethnicity, grade level, and location (rural/urban) play in
students' career identities? Survey data will be analyzed to
determine the relative impact of the virtual career exploration
fair on student self‐efficacy, interest in computer science
careers, and predictive factors of the SCCT. The project
presents a potentially sustainable solution for motivating urban
and rural high‐need school districts to explore computing
careers. Data collected on student attitudes, interests, and self‐
efficacy will help guide improvements to the ECAs and ensure
they are broadly applicable for future uses.
Funder Acknowledgement: National Science Foundation

this ability comes naturally to humans in everyday life (consider
the 'cocktail party' problem, or a busy conference poster
session). Incorporating attention into CASA is a complex
problem, and the technique of focal templates has been
successfully applied to the detection of bees buzzing within
environmental audio. Results to‐date are encouraging and
suggest that the method may have promise in more challenging
contexts. A foundation for CRoMA has been established
through this project, and the PI is looking for opportunities to
sustain this effort through forged collaborations and other
sources of support.
Funder Acknowledgement: National Science Foundation,
Award #1410586
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Transforming Computer Science Education Using 'Upside
Down' Curriculum, Course‐Embedded Projects, Integration
With Other STEM disciplines, and Peer Me
Sajid Hussain, Fisk University
Co‐Author(s): Ziaul Haque and Steven Morgan, Fisk University,
TN
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Computational Research on Music and Audio (CRoMA): Year
Two Review
David Heise, Lincoln University
Computational Research on Music and Audio (CRoMA) was
launched at Lincoln University in 2015 with the support of the
National Science Foundation through an HBCU‐UP award. The
purpose of this project is to establish a research program to
study aspects and applications of computational audio signal
processing. This effort has an interdisciplinary focus, drawing
from disciplines such as computer science, engineering,
mathematics, psychology, and music. Further, the project aims
to specifically include undergraduate students in the research
activities. In year two, the project has: a) directly supported five
undergraduate students and one graduate student as research
assistants, b) supported summer research for the PI at the
Center for Interdisciplinary Research on Music, Media and
Technology (CIRMMT, housed at McGill University), c) fostered
interdisciplinary collaborations between researchers in the
region and beyond, and d) enabled presentation of work by
students and the PI at regional and international conferences.
A particular area of research that has advanced within this
project is the development of a method to incorporate
attention into computational auditory scene analysis (CASA)
using 'focal templates'. Attention is the ability of a listener to
filter‐out sounds not conforming to an expected pattern, and
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The Targeted Infusion Project at Fisk University seeks to
transform computer science teaching through an innovative
computer science curriculum and pedagogical techniques that
will create awareness, interest and success in computer science,
ultimately contributing to the workforce needs of the U.S. A
central feature of this project is to turn the computer science
curriculum 'upside down', so that students will use the latest
computer science tools and techniques to develop real‐life and
relevant products in their introductory courses. This is in
contrast to the traditional curriculum, where exciting features
are introduced in sophomore or junior years, which is often too
late to retain students in the major. Project objectives are to:
introduce computational thinking in computer science courses
for non‐majors; introduce appealing tools in introductory
courses for computer science majors, and foster their use in
course‐embedded projects; integrate computing into targeted
mathematics and physics cognate courses in the computer
science major pathway; and utilize peer mentoring to foster
deeper learning of computer science in targeted computer
science, mathematics, and physics courses. The involvement of
computer science faculty in addition to mathematics and physics
faculty in efforts to transform the computer science curriculum
at Fisk University suggests that project impact will extend across
multiple disciplines. The project will broaden the participation of
currently underrepresented individuals in the computer science
and computational workforce. Furthermore, faculty
development, mentor training, and the enhancement of
pedagogical techniques will promote sustained and continuous
improvements of the computer science curriculum and its
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integration with other relevant disciplines. Project activities
include broad dissemination efforts to increase public computer
science literacy.

Funder Acknowledgement: HRD‐1345232
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Funder Acknowledgement: HBCU‐UP TIP Award #1332432

Poster Category: STEM Research

22

Multiscale Drug Effects Modeling using Applied Systems
Pharmacology

Poster Category: STEM Research
Lijun Qian, Prairie View A&M University
iCREDITS: Creating a Research Nexus in Smart Grids and Smart
Energy Management
Enrico Pontelli, New Mexico State University
Co‐Author(s): Satish Ranade, New Mexico State University
The research effort performed as part of the iCREDITS mission ‐
which is to develop the theoretical and practical foundations for
the establishment of the smart grid paradigm. The proposed
research takes a radical novel approach ‐ it takes the perspective
of the smart grid as a system of systems, composed of micro‐
grids that can be customer‐driven. The design is essential to
promote reliability and resilience, where each micro‐grid has the
opportunity to isolate from the main grid (e.g., to protect from
cascading failures) and to operate as a unit (e.g., in negotiating
prices and energy allocations). The research foundations are
exploring three orthogonal aspects of such a system: 1.
mathematical modeling of energy production, delivery, and
consumption, in order to enable the understanding of how
different components of a grid operate and interact. 2.
development of novel communication protocols and
infrastructures that enable the secure and reliable
communication of the different types of information required
within the grid. 3. development of algorithms to support
coordination and decision making within the grid. The three
research strands are inter‐dependent and they eventually will
result in actual devices and algorithms deployed in concrete
micro‐grids. The proposed design is aimed at ensuring two key
properties of the grid: sustainability and resilience. Sustainability
is viewed in two forms: design of infrastructures that will
promote sustainability (e.g., environmental, economical) in
energy management, and design of infrastructure that is, itself,
sustainable (e.g., in terms of technology, economy, and
policies). Resilience reflects the ability of the infrastructure to
prevent, react, and adapt to unsual circumstances; resilience
encompasses both protection from natural events as well as
security from malicious attempts to disrupt operations. The
smart grid and its components are expected to require a level of
data collection and data exchange that are well beyond what we
currently see on the internet (and from here the need, for
example, for new communication infrastructures). As a result,
the algorithms and models should accommodate for big data
perspectives, leading to algorithms that are scalable and capable
of using large and heterogenous data sets to guide decision
making. Our research has launched exploration of how to
discover patterns from energy transmission data indicating the
potential of upcoming failures.
2017 HBCU‐UP/CREST PI/PD Meeting

Although there have been extensive studies on multiscale
modeling of cancer from molecular level to tumor level in the
past decade, drug effect modeling has mostly remained at the
pharmacokinetics/pharmacodynamics (PK/PD) characterization
in modern pharmacotherapy without any multiscale
consideration and integration with existing multiscale tumor
studies. Thus, there is a need to develop multiscale
computational models which cover the divide between
organism‐level PK/PD model and cell‐level biochemical models.
In this study, a stochastic hybrid systems model that links the
drug efficacy obtained at the cell population level to pathways
of interest at the molecular level is proposed and investigated. A
simulation study of the proposed model for colon cancer cell
line HCT‐116 with drug Lapatinib input is carried out and
compared with the results from the wet‐lab experiments at
TGen. The observation is that Lapatinib repressed the cancer
cells from proliferating and there exist a slow start for the first
10‐ 15 hours then a linear segment, and later after 30 hours a
saturation in response as equally observed in the experiments at
TGen. It is demonstrated the proposed model in silico has
potential to aid progress towards integrative personalized
medicine, in which we can administer optimal patient‐specific
nutritional or therapeutic regimen based on the patient’s
profiles and drug effects.
Funder Acknowledgement: NSF HBCU‐UP Award 1238918
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An Online Annotation Tool for Ground Truth Generation in
Medical Imaging
Mahmudur Rahman, Morgan State University, Baltimore, MD
Co‐Author(s): Ibukunoluwa Oladunjoye, Morgan State
University, Baltimore, MD
Authors of biomedical journal articles frequently use graphical
and photographic images to illustrate the medical concepts or to
highlight regions‐of‐interests (ROIs) by using annotation markers
(pointers) such as arrows, letters or symbols overlaid on figures.
Localizing and recognizing the markers can assist in extracting
relevant image content at regions within the image that are
likely to be highly relevant to the discussion in the article text.
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Image regions can then be annotated using biomedical concepts
from extracted snippets of text that are identified using existing
textual ontologies, such as UMLS. Whereas ontological
resources exist for relating the meaning of textual entities, no
such resource exists for relating the appearance of visual
entities due to the lack of ground truth data set in medical
domain. To overcome this limitation, this work focuses on
developing an online crowdsourcing based annotation tool with
the goal of large scale modality classification and concept. We
designed and developed an Amazon Mechanical Turk (MTurk)
based annotation tool with an engaging interface, clear task
description and interface usage instructions, as well as proper
verification and quality control. In this tool, users (aka workers)
are able to perform image categorization task based on
displayed images with associated caption in the interface as HIT
(Human Intelligence Task ¬) and annotate image concepts (ROI)
by manually drawing polygons based on observing the location
of pointers and their description in associated image captions.
In addition, by automatically mapping the captions to UMLS
concepts, additional keywords/concept categories are provided
to the interface for further selection and refinement by users.
Our goal is to collect annotation information through MTurk
Requester Interface, analyze the data for further verification
and cleaning purposes and generate training sets for modality
classification and concept detection tasks. It is expected that
the online tool will able to generate data which would offer
building blocks for the development of advanced information
retrieval systems aided by a visual ontology. This poster will
consist of two panels: The first panel will demonstrate the work
flow of the MTurk process using Requester Interface and
second panel will display our annotation interface with example
HITs, submitted tasks, and result generation for further analysis
to generate the ground truth.

can be extended with the use of the novel technology of
Wireless Power Transfer (WPT) via unmanned vehicles (UV). A
routing protocol will be employed to determine the specific
nodes to be charged before each trip of the UV. This method
greatly extends to life of a WSN. We initially evaluated our idea
with a small scale test‐bed that will be extensible to any size
needed. The test‐bed is focused on the idea of wireless charging
(i.e., the ability to transfer electric power from one storage
device to another without contact) using an evaluation module
commercially developed to take advantage of WPT technology.
The backend for the test bed is developed in LabVIEW which
interfaces the WSN with a Virtual Remote (VR) lab that has been
modified from a previous project. The VR lab will also have the
capability to send any pre‐programed commands to the WCVs.
Battery capacity and the WSN environment will also be
monitored by the VR lab. The VR lab will provide the ability to
monitor the WSN anywhere that has an internet connection.
The UV has also been modified to receive commands from the
VR lab wirelessly. This is accomplished by installing custom
firmware on a router that allows a wireless bridge to be created
in order to communicate to/from the UV. Future work will
consist of full implementation of the VR lab, creation of a BMS
and adding a method for locating nodes. A more powerful UV
was purchased to transport the transmitter while permitting
added control. We conclude that these steps would allow us to
meet our objectives.
Funder Acknowledgement: This work was partially supported
by the U.S. National Science Foundation CREST Program under
grant number #1137732.
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Funder Acknowledgement: This study is supported by a grant
from NSF HBCU‐UP (Research Initiation Award) awarded to Md
Mahmudur Rahman PhD, Assistant Professor, Computer Science
Department, Morgan State University, Baltimore, Maryland.

Virtual Reality Instructional Modules (VRI) Modules for
Introductory Programming
Sharad Sharma, Bowie State University
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Test‐Bed for Wireless Rechargeable Sensor Networks via
Unmanned Vehicles
Jamaal Roby, Texas Southern University
Co‐Author(s): Wei Wayne Li, Department of Computer Science,
Texas Southern University, Houston, TX
The main pitfall of wireless sensor networks (WSN) is the
amount of energy consumed during communication between
nodes in the network. This weakness is exacerbated by the long
distance, multi‐hop transmissions back to the base station. In
order to alleviate this problem, a test bed has been constructed
to test the theory that the lifetime of a wireless sensor network
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Virtual reality instructional modules are widely recognized in
academia because they engage students and motivate them to
learn by hands‐on experience. For this reason, we have
developed virtual reality instructional (VRI) modules for the
teaching loops and arrays which can provide a better
understanding of the concept than with a traditional instruction
approach. The Virtual Reality instructional modules add more
inquiry based problem‐solving activities and hands‐on
experiences based on gaming and virtual reality. VRI modules
are designed to encourage faculty to teach and motivate
students to learn the concepts of loops and arrays using
interactive, graphical, game‐like examples. The VRI modules act
as a supplement to an existing course and enables faculty to
explore teaching with a game‐theme metaphor. We have
evaluated the VRI modules in introductory programming
courses during the semesters for computer science students.
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The student survey baseline results demonstrate positive
student perceptions about the use of gaming instructional
modules to advance student learning and understanding of the
concepts. The results of the evaluation of VRI modules also
demonstrate the effectiveness of the instructional module and
the possibility to include them in the existing curriculum with
minimum alterations to the existing established course material.
Funder Acknowledgement: This study was supported by
National Science Foundation (NSF), HBCU‐UP (TIP), Award
Number: HRD‐1238784. The author would like to thank the
program manager , Dr. Claudia M. Rankins for the support.
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Teaching Secure Coding for Android Application Development
Xiaohong Yuan, North Carolina Agricultural and Technical
University
With the growth of mobile devices, mobile application security
becomes critical. Lack of security could lead to sensitive data
leakage, data loss, mobile device being accessed or controlled
by unauthorized user, denial of service, etc. Mobile application
developers need to integrate security practices in the
development lifecycle of mobile applications. It is also important
to integrate secure mobile application development practices
into computer science curricula in universities and colleges. This
poster describes a course module we developed for teaching
Android secure coding. This course module discusses the
importance of secure coding, and the rules and guidelines for
secure coding for Android provided by CERT. This course module
also includes a series of five hands‐on exercises that help
students to identify security vulnerabilities in Android programs,
and demonstrate how some of the vulnerabilities can be
exploited. This poster describes the course module content, the
hands‐on exercises, and our teaching experience with the
module. This course module can be adopted by other computer
science or information technology instructors who are
interested in teaching secure Android application development.
Funder Acknowledgement: This project is sponsored by NSF
HBCU UP program (award No.: HRD‐1332504) from 2013 to
2017.

Ecology, Environmental and Earth
Sciences
28
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Spatial and Seasonal Patterns of Metal Contamination at
Watershed Scale
Maruthi Sridhar Balaji Bhaskar, Texas Southern University
Heavy metals such as mercury (Hg) and methylmercury (MeHg)
are the major contaminants to the biotic community in several
watersheds around the world. The East Fork Poplar Creek (EFPC)
watershed has been polluted and received effluents over the
years by the action of the U.S. Department of Energy (DOE)
facility in the upstream of the creek. The overall goal of this
study is to identify the effect of land cover changes on the Hg
bioaccumulation trends in EFPC. The objectives of this study are
1) to conduct a comprehensive historical quantitative analysis of
the EFPC Hg data; 2) to carry out temporal change analysis of
EFPC watershed by using remote sensing and Geographic
Information Systems (GIS); and 3) to develop a geospatial
database for EFPC and to analyze the Hg and other metal
concentrations in the water samples collected along the EFPC.
The trends of Hg bioaccumulation in Redbreast fish (Lepomis
auritus), Bluegill sunfish (Lepomis macrochirus), Common Carp
(Cyprinus carpio), Large Mouth Bass (Micropterus salmoides),
and Rock Bass (Ambloplite rupestris) were evaluated and
modelled to see the level of bioaccumulation pattern in these
fish species. Analysis of our Hg bioaccumulation trends indicated
that the Hg accumulation in the Lower EFPC increased and
Upper EFPC decreased with time in Redbreast Sunfish. Our
satellite image analysis indicated that the impervious surface
increased by construction of buildings and roads along the lower
EFPC. Also, vegetation content decreased along the lower EFPC
compared to the upper EFPC. One factor for increase in Hg
bioaccumulation in lower EFPC is the increase in impervious
surface in the lower EFPC watershed, thus resulting in increased
runoff and Hg accumulation downstream of EFPC.
Funder Acknowledgement: We acknowledge the NSF for
funding this project and ORNL for facilities and support.
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CREST CAChE: Center for Aquatic Chemistry and Environment
Todd Crowl, Florida International University
Co‐Author(s): Scott Graham, Rita Teutonico, and Piero
Gardinali, Florida International University
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The Center for Aquatic Chemistry and Environment (CAChE) at
Florida International University (FIU) is a National Science
Foundation Center of Research Excellence in Science and
Technology (CREST) that tackles one of the region’s most
complex challenges: environmental contamination. Pollutants
such as pesticides, industrial chemicals, pharmaceuticals,
nutrients, oil, and metals are having devastating effects on
ecosystems and the plants, animals and humans who depend
on them. The Center’s mission is to address the sources,
transport, transformation and ecosystem responses to
contaminants, pollutants and other natural stressors, under
changing land‐use and environmental conditions. CREST CAChE
is transforming cutting‐edge research into technological and
science‐based solutions for various forms of water
contamination, using a framework that includes three
collaborative Subprojects. The first subproject focuses on
detection and identification; extending our current technologies
and approaches for measuring anthropogenic contaminants,
pollutants and other chemical stressors. The second deals with
transport and fate in complex ecosystems; using new sensing
techniques to determine biogeochemical cycles, contaminant
sources, storage, transport and transformations across South
Florida’s natural, agricultural, and human/urban landscapes.
Finally, the third subproject involves data synthesis and
visualization; assessing the effects on South Florida’s fragile
aquatic ecosystems, to convey environmental impacts to policy‐
and decision‐makers. To accomplish this, CREST CAChE is
integrating undergraduate and graduate programs across 10
departments and 4 colleges at FIU, from Biology and Chemistry
to Computer Sciences and Public Health. The Center will create
opportunities for FIU students ‐ 75% of whom are historically
underrepresented minorities ‐ to experience authentic,
innovative, and socially‐relevant environmental research, and
foster their development as future professionals in STEM
(Science, Technology, Engineering, and Mathematics) fields. The
guiding principle behind CREST CAChE is to understand nature,
‘one molecule at a time’ and to train the next generation of
scientists who will carry this initiative forward!
Funder Acknowledgement: National Science Foundation CREST
program
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Poster Category: STEM Research
Students Participation in STEM Education and Research
Programs at Kentucky State University
Buddhi Gyawali, Kentucky State University
The goal of 'Promoting Minority Students Participation in STEM‐
Undergraduate Degree Programs at Kentucky State University
(KSU)' is to produce a competitive minority workforce in the
STEM fields by designing, implementing and strengthening
innovative teaching, learning, research, recruitment, retention
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and professional development strategies. The specific objectives
of the project are: (1) To increase the enrollment of students
into the STEM programs; (2) To develop experiential research
projects to enhance students opportunities in a broad range of
scientific inquiry; (3)To enhance curricula of the STEM programs
so that courses meet the highest possible standards and
address the diverse backgrounds and learning capability of
minority students; and (4) To develop student retention, faculty
teaching and research enhancement programs. The major
activities accomplished in this reporting period are:
Development of STEM program promotional materials;
Recruitment of undergraduate STEM Experiential Research
Scholars and Mentors; Development of cyber based research
and learning environment for STEM Scholars; Visits of various
community schools for recruiting students and promoting STEM;
Completion of STEM Day at KSU; Completion of Summer
Apprenticeship Program; and Completion of professional
development workshop for high school STEM students. This
poster highlights these accomplishments and impacts on
promoting STEM education and research programs at Kentucky
State University.
Funder Acknowledgement: This project is funded by: NSF‐
HBCU‐UP‐TIP Award #HRD 1436426; NSF‐HBCU‐UP‐TIP Award
#HRD‐1332477
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Analysis of the 2015 Santa Barbara Oil Spill vs. 2010 BP Gulf Oil
Spill
Bernard Singleton, Dillard University
Co‐Author(s): Robert Collins, Dillard University, Christian
Thomas, Theodore Johnson, and Darrell Esnault, Dillard
University, New Orleans, Louisiana
May 19, 2015, a corroded section of an oil pipeline ruptured
near coast of the Refugio, California (CA).~ 105,000 gallons of
crude oil was reported spilled; 21,000 spilled into the Pacific
Ocean. A nine mile oil slick was created and nearby beaches
were contaminated. The ocean current and wave movement
caused the oil to move south along the California coastline. The
purpose of this study is to make a comparative assessment of
the SB Oil Spill vs. BP Oil Spill while the response was taking
place. Both oil spills claimed marine animal lives. There is a
concern as to the amount of damage these spills are causing to
the ecosystem and if other pipeline ruptures will occur. There
are more than 7,000 miles of oil pipelines. The Texas Co., Plains
All American Pipeline has been cited and fined in the past for
poor maintenance of these pipelines. The state inspectors
responsible for regulating the pipelines rely on the documents
from the companies. There were questions of the use of
chemical dispersants, toxic chemical additives in the pipeline oil,
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tougher rules, and better prevention technology. Also, there is a
concern about how the affected communities recover from
these disasters. Data was collected as follows: The DU‐Team
analyzed samples for toxicity from SB affected sites. Statements
were collected from Plains All American, Contractors, First
Responders, and the US Coast Guard. California public
documents were reviewed. Similar data were compared from
the 2010 BP Oil Spill. GIS Mapping and the tracking of the
movement of the oil were done in CA. The fingerprint analysis
records were accessed to differentiate the oil from the pipeline
vs. the oil from natural seeps in SB. There were comparisons of
oil spill responses, contingency plans, and policies. Five years
after the BP Spill, many questions remain concerning whether or
not any lessons were learned from a disaster planning
standpoint. In CA the footprint shrunk from 70 miles of coastline
to less than 1 mile in 88 days. Plains Co responded to spill in an
efficient manner. The immediate overwhelming force was
successful in CA. Evidence shows that the events were caused by
lack of inspection by the Companies, or lack of enforcement by
authorities. Booms are still being used which does little to stop
oil from rolling in on the beach. Health agencies were not
included in the response teams. The response for deep water in
LA vs. CA superficial. Future‐New policies and continue
monitoring the conditions.
Funder Acknowledgement: Claudia Rankins, National Science
Foundation, HR

Mathematics and Statistics
32
Poster Category: STEM Science and Mathematics Education
Integrated Case Studies in Teaching Introductory College Level
Mathematics Courses
Qingxia Li, Fisk University
Co‐Author(s): Georgine Pion, Vanderbilt University
This poster discusses how to integrate the directed case method
to promote concept, process and application learning in an
introductory mathematics course. It presents a sample case
study on linear equations and inequalities and strategies for
using cases in a classroom. A pretest and posttest was applied to
measure the gains on mathematics content and attitudes
towards mathematics for both control and experimental groups.
Data analysis shows that integrating case studies in teaching
increases students’ knowledge in math content and improves
students’ attitude toward mathematics.
Funder Acknowledgement: This work is supported by the
National Science Foundation grant: HBCU‐UP Implementation
Award HRD: 1332284 and NSF‐CREST center: 1547757.
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Poster Category: STEM Research
Design of Nanostructures for Energy Efficient Devices
Rami Bommareddi, Alabama A&M University
Co‐Author(s): B. Rami Reddy, Vernessa M. Edwards, Satilmis
Budak, Michael Curley, Matthew Edwards, Ashok Batra,
Padmaja Guggilla, Kristopher Liggins, Marcus Pugh, Samuel Uba
and Bir Bohara
The research project has three subtopics on (1) nanostructured
glasses for energy efficient light sources, (2) thermoelectric
semiconductor nanolayer devices and (3) nanocomposite thin
films for energy harvesting, and several educational outreach
activities. (1) A Sodium borate glass was made by the melt
quenching technique. The glass was embedded with Tb3+,
Sm3+ and Dy3+. The sample was characterized by spectroscopic
methods. When the sample was excited with 405 nm and 375
nm diodes, it revealed warm white light. Color coordinates and
temperatures have been measured. Preliminary results have
been communicated to a conference. Further work is in
progress. (2) A few multilayer thin film devices were made from
Ni/Bi2Te3/Sb2Te3/Ni, Ge/Bi2Te3/Sb2Te3/Ge, Bi2Te3/Sb2Te3,
Ni/Bi2Te3/Ni, Ni/Sb2Te3/Ni, SiO2/Au. Later on, these samples
were annealed to form quantum structures in the fabricated
thin film systems to improve the thermoelectric properties.
Seebeck coefficient and van der Pauw resistivity measurements
have been performed. Preliminary results have been
communicated to a conference. Further work is in progress. (3)
Effect of external magnetic field on the performance of
piezoelectric cantilever/energy harvester has been considered.
A comparison of the experimental data of different
configurations showed a good enhancement of the energy
harvester when an external magnetic field was added to the
piezoelectric cantilever beam (PCB). The performance of the
energy harvester was further enhanced when magnetic,
thermal, and mechanical effects were included. We have
implemented variational theory and partial differential
equations (PDEs) techniques as a means of using density
functional theory to obtain minimized electronic states of
conduction electrons, to understand the energy harvesting
materials and make further improvements. These calculations
can enhance our understanding of such states in amorphous
and crystalline thin films. Preliminary calculations have yielded
soliton type solutions in PDE methods. Further work is in
progress. Educational outreach: Six school students and a
teacher participated for a month, from June 12 to July 12 in the
research activities of the project. Students spent the first week
in nanocomposite film labs; second week in semiconductor thin
film lab, third week in the summer workshop on Nano‐
technology and the fourth week in spectroscopy lab. A four day
workshop was conducted on Nanoscience and Technology. The
average attendance was about 35. This includes faculty,
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students and out of state students. Twelve students and two
faculty members were invited from outside. Five experts were
invited to deliver lectures on different topics of Nanoscience
and technology.
Funder Acknowledgement: NSF HBCU RISE Grant HRD
1546965.

35
Poster Category: STEM Research
Influence of Biogenic Nano Silica‐Carbon hybrid on Thermo‐
Mechanical Properties of Biodegradable Polymer
Vijaya Rangari, Tuskegee University
Co‐Author(s): Manik C. Biswas and Shaik Jeelani, Tuskegee
University

34
Poster Category: STEM Research
Computational Investigation of the Binding of Tyrosine and
Phenylalanine With Graphene
Tandabany Dinadayalane, Department of Chemistry, Clark
Atlanta University, Atlanta, GA
Co‐Author(s): Jovian Lazare and Dalia Daggag, Department of
Chemistry, Clark Atlanta University
Density functional theory (DFT) calculations at the M06‐2X/6‐
31G(d) level were performed to investigate the interactions
between two aromatic amino acids (AAAs) tyrosine (Tyr) and
phenylalanine (Phe) with graphene. Two different sizes of
graphene sheets with hydrogen termination at edges, small
graphene (GS) with 62 carbon atoms and large graphene sheet
(GL) with 186 carbon atoms were considered. Conformational
analysis was done for tyrosine and phenylalanine using MMFF
force field implemented in Spartan ’16. Two lowest energy
conformers and one highest energy conformer for tyrosine and
phenylalanine were chosen to examine the binding with
graphene sheets. In our study, we considered 3‐4 orientations
for each of the three different conformers of Tyr and Phe to
study interactions with GS and GL. Calculations were performed
in the gas and aqueous phases. Binding energies with and
without basis set superposition error (BSSE) were calculated.
Our aim in this study is to answer the following questions: (i)
Which conformer of the AAA provides the most stable complex?
(ii) What is the preferred orientation of the AAA with graphene
(pi‐pi vs. C‐H/N‐H…pi)? (iii) How does the size of graphene sheet
affect the binding strength? (iv) How does the binding affinity
vary from gas phase to aqueous media by moving from Tyr to
Phe? This study reveals that Tyr and Phe prefer to orient
parallel (pi‐pi interactions). Our detailed computational
investigation of the binding of AAAs with graphene will provide
knowledge required for graphene‐based biological/
biocompatible applications.
Funder Acknowledgement: TD acknowledges the National
Science Foundation (NSF) for the financial support through
HBCU‐UP Research Initiation Award (Grant number 1601071)

In this study, 3D printed flexible Ecoflex thin films integrated
with biogenic silica‐carbon nanoparticles (SCNPs), were
investigated to determine the influence of the silica‐carbon
material on the thermal and mechanical properties of
biopolymer. The high pressure hydrothermally synthesized
nanoparticles were characterized by means of X‐ray Diffraction,
Raman Spectroscopy, FTIR and TEM analysis and revealed the
formation of crystalline cristobalite nano silica‐amorphous
carbon hybrid material. BET surface area measurement showed
the highest surface area (706.23 m2/g) of the nanoparticles. The
composites were also characterized by DSC, TGA, X‐ray
Diffraction, Raman spectroscopy, TEM, SEM and Tensile analysis.
The TEM analysis of the composites identified the nanoparticles
in the biopolymer while SEM proved the microstructure of the
composites. TGA and Tensile test revealed significant
enhancement in thermal stability, maximum strain and strain to
failure properties due to the integration of 0.5 and 1.0 wt. %
silica‐carbon nano particles (SCNPs). Also DSC analysis showed
the moderate improvement of glass transition temperature and
crystallization temperature of neat polymer due to the
incorporation of high temperature silica nanoparticles.
Funder Acknowledgement: The authors acknowledge the
financial support of NSF‐RISE #1459007 and NSF‐CREST
#1137681 grants.

36
Poster Category: STEM Research
CREST Center for Interface Design and Engineered Assembly of
Low Dimensional Systems
Maria Tamargo, City College of New York and the Graduate
Center of CUNY, New York, NY
Co‐Author(s): Swapan K. Gayen, Ilona Kretzschmar, and Lia
Krusin‐Elbaum, City College of New York and the Graduate
Center of CUNY, New York, NY
Gustavo Lopez, Lehman College and the Graduate Center of
CUNY, New York, NY
The CREST Center for Interface Design and Engineered Assembly
of Low Dimensional Systems (IDEALS) at the City College of New
York (CCNY) began its operation on April 1, 2016. The multi‐
disciplinary center involves participation of 21 faculty
researchers mostly from Chemistry, Physics, Chemical
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Engineering and Electrical Engineering departments of CCNY.
Included among the researchers are participants from four other
institutions: Lehman College‐CUNY, the CUNY Advanced Science
Research Center (ASRC), the University of Puerto Rico in
Mayaguez (UPRM) and Virginia Tech University. The Center
partners with the CREST Center at UPRM, the University of
Maryland Baltimore County and Texas State University for
assistance with its educational and outreach programs. The
IDEALS research program is organized into three Subprojects
dealing with various aspects of materials design and
development: 1) Low dimensional hetero‐nanostructures, 2) Bio
‐inspired reconfigurable materials and 3) Materials probes and
design formalisms. During the first six months of operation, we
have made progress in implementing the research thrusts
outlined in the proposal. Six PhD students have been recruited
to work in research clusters of the three Subprojects. Advances
achieved during this period, including semiconductor
intersubband devices based on II‐VI/III‐V heterostructures,
molecular beam epitaxy (MBE) growth and physics of novel
materials composed of hybrid topological insulator/
semiconductor structures, surface enhanced Raman scattering
(SERS) sensors on semiconductor substrates, theoretical
modeling of peptide self‐assembly, and others will be reported.
Several programs designed to enhance the students’ experience
have been implemented. Among them, a CUNY/Strathclyde
International Collaboration, co‐funded by IDEALS and the CUNY
ASRC has been established with Strathclyde University (UK).
Three IDEALS students have been awarded travel grants to
enable them to make one or two extended visits to pursue
newly established collaborations. Also, two IDEALS students
have been named NanoFab Fellows at the ASRC fabrication
facility. IDEALS is also closely associated with the Columbia
University‐CCNY MRSEC for the Precision Assembly of
Superstratic and Superatomic Systems (PAS3). A pilot Research
Experience for Undergraduates (REU) Program was run in 2016
in close collaboration with these two centers. Several student
recruitment activities are also being actively pursued.

development of doctoral students; curricular modifications in
the area of NEMS Devices and Materials for biomedical
applications; increased scholarly achievement of faculty and
students in cutting edge research; and engagement of K‐12
students in engaging STEM activities. In research, this RISE
project is to enhance the research capabilities at NSU by
providing a framework for a new research focus: the processing
of NEMS materials and devices for biomedical applications.
During the project years, the research goals were accomplished
by the acquisition and support of new equipment to facilitate
the research activities. This research expansion resulted in
increased collaborative efforts among NSU faculty and with
other universities, and enhanced the reputation and research
competitiveness of NSU through increased scholarly
achievement of faculty and students in conducting cutting edge
research and publishing of research results. For education and
professional development, courses and class contents related to
the NEMS technology have been newly included and various
professional development activities were facilitated for doctoral
students and outreach activities for pre‐college students. This
RISE project provided the impetus for the integration,
enhancement and institutionalization of the beyond‐technical
preparation activities the Center for Materials Research has
developed and provided to doctoral and master’s students over
the past years.

Funder Acknowledgement: CREST Program at the National
Science Foundation

Arnold Burger, Fisk University
Co‐Author(s): Brian Nelms, Steven Damo, Lee E. Limbird, Steven
Morgan, Qingxia Li, and Dina Myers Stroud, Fisk University,
Nashville, TN

37
Poster Category: STEM Research
Enhancement of Research Infrastructure for the Development
of Nanoelectromechanical Systems Devices and Materials
Hargsoon Yoon, Norfolk State University
Co‐Author(s): Mikhail Noginov, Aswini Pradhan, Suely Black,
and Messaoud Bahoura, Norfolk State University
The goals of this project are to provide for new and enhanced
research capabilities at Norfolk State University (NSU) to enable
the development and processing of Nanoelectromechanical
Systems (NEMS) materials and devices; professional
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Funder Acknowledgement: NSF HBCU‐RISE, HRD1345215

Physics
38
Poster Category: STEM Research
CREST Center for Biological Signature and Sensing

Fisk University has established the Center for Biological
Signature and Sensing to conduct collaborative interdisciplinary
research in the area of biological, chemical, and nuclear sensors
for biological applications. The overarching theme is the
development of novel biosensors to address a variety of
biological testing needs. Center efforts are organized into three
research subprojects that engage multidisciplinary teams of
natural scientists partnering with mathematicians and computer
scientists to develop or adapt new tools to solve high profile
biological problems. Dopaminergic neurons are found
throughout the animal kingdom and are responsible for
fundamental biological functions such as motor control,
cognitive function, and behavior. Little is known about the
modulation and transcriptional regulation of these signaling
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components. Subproject 1 researchers are testing the
hypothesis that the approach of combined transcriptional
network analysis, microfluidics tools for sensing changes in
response to added stimuli or genetic variation, and
mathematical/ computational modeling will result in gaining
valuable new knowledge and pose new research questions
towards a better understanding of dopaminergic neuron
function. Manganese is essential for numerous biological
processes as a cofactor, structural stabilizer of protein
structure, and messenger of signal transduction. By integrating
biochemistry, polymer synthesis, and microfluidics, Subproject 2
researchers is developing a sensor to reveal the fundamental
role of manganese in essential cellular processes and optimize
this sensor for monitoring heavy metals in the environment.
Traditional nuclear sensing devices employed in biological
applications rely on detection technologies that are still
performed with large, awkward scintillator and photomultiplier
tube‐based instrumentation. Subproject 3 is integrating nuclear,
polymer chemistry, computation, and mathematical
optimization to develop and utilize novel radiation sensors for
biological applications. The Center for Biological Signature and
Sensing serves as a research and education venue for
transitioning under‐represented minority Community College
students to a four‐year degree program at Fisk University with
experiential learning that sustains participation as STEM majors
and in STEM careers. Mentoring together with innovative
learning modules, we assure a successful pathway of under‐
represented minority talent moving from Community College
through the PhD, and thus serve as a model for national
replication.

observable volume of the universe, is the detection of
electromagnetic counterparts to a gravitational wave event. In
the case of a compact binary system, where at least one of the
stars is a neutron star, its tidal disruption is expected to emit
electromagnetic radiation of a wide spectrum. In this poster I
describe the creation of an international partnership under the
initiative of the CREST funded Center for Gravitational Wave
Astronomy at The University of Texas Rio Grande Valley. The
purpose of this partnership is to participate in the optical band
segment of the electromagnetic spectrum searches. The TOROS
partnership (Transient Optical Robotic Observatory of the
South) operates and secured observational time on several
instruments worldwide. In this poster I present the first results
of the TOROS project and the plans for future observations. I
also describe the broader impact of these activities, which will
involve high school students and the community at large,
through a citizen science component.

Funder Acknowledgement: This material is based upon work
supported by the National Science Foundation under Grant No.
HRD‐1547757. Any opinions, findings, interpretations,
conclusions or recommendations expressed in this material are
those of its authors and do not represent the views of the
National Science Foundation.

The Classical Boltzmann Equation is the mainstay of
semiconductor technology where the one‐particle Boltzmann
transport equation based on the perturbation procedure of the
distribution function f(r,k,t) is mainly used to evaluate the
transport coefficients with a fundamental assumption that the
transition time is greater than the quantum regime time. For
the mesoscopic systems with a transition time corresponding to
the quantum regime, we use the many body approach with the
Van Hove limit to introduce the relaxation and the entropy
production. The response of a quantity J(t) to an external field
force is evaluated and expressed in correlation form of the
fluctuations <J(t)J(t’)>. Using the correlation fluctuation
functions, the general microscopic expressions are given for the
transport coefficient fluctuations in the mesoscopic systems,
and the quantum 1/f noise spectral density is directly evaluated.
The results clearly indicated that the quantum 1/f noise
phenomena is caused by radiative corrections on the current
density, and it is only generated by the diagonal part of the
transition rate.

39
Poster Category: STEM Research
CGWA and the TOROS Project
Mario Diaz, University of Texas Rio Grande Valley
The era of Gravitational Wave Astronomy has started with the
first detection of gravitational waves on September 14, 2015.
The NSF funded LIGO observatories made two clear detections
during the first observational campaign. The second one took
place on December 26, 2016. In both cases the sources were
binary black‐holes mergers of stellar mass. The first LIGO
observational campaign ended in mid January of 2016.
Successive observational campaigns will be performed
increasing further the sensitivity of the LIGO detectors. The next
observational challenge, as improved sensitivity stretches the
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Funder Acknowledgement: The author acknowledges funding
from award NSF HRD‐1242090.

40
Poster Category: STEM Research
Fluctuations of Transport Coefficients in the Van Hove Limit:
Quantum 1/f Noise
Ayivi Huisso, Florida Memorial University
Co‐Author(s): Akeva Fraser, Florida Memorial University

Funder Acknowledgement: This research is supported by the
National Science Foundation (HBCU‐UP TIP) Grant HRD‐
1438834.
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Poster Category: STEM Science and Mathematics Education
TARGETED INFUSION PROJECT: Enhancement of the
Undergraduate Physics Program in the Department of Physics
and Astronomy at Howard University
Prabhakar Misra, Howard University
Co‐Author(s): Demetrius Venable, Howard University,
Washington, DC
Belay Demoz, University of Maryland, Baltimore County,
Baltimore, MD
Gregory Jenkins, Pennsylvania State University, Old Main, State
College, PA
The targeted enhancement of the undergraduate program in
the Department of Physics and Astronomy at Howard University
has been accomplished via successful implementation of the
following major initiatives: (1) conversion of the existing General
Astronomy course into a hybrid online/laboratory class; (2)
significant upgrading of the planetarium and telescope
astronomical observatory; (3) successful implementation of an
Atmospheric Science minor; and (4) recruitment/scholarship
and peer support/tutorial program for physics majors.
Funder Acknowledgement: Financial support from the National
Science Foundation award #1238383 is gratefully acknowledged.

42
Poster Category: STEM Science and Mathematics Education
CREST at DSU ‐ Success with Student Mentoring, Research and
Sustainability
Mukti Rana, Delaware State University, Dover, DE
Co‐Author(s): Jacquelyn Jones and Mohammad Khan, Delaware
State University, Dover, DE
Noureddine Melikechi, Department of Physics and Applied
Physics, Kennedy School of Sciences, University of
Massachusetts, Lowell, MA
The Center for Research and Education in Optical Science and
Applications (CREOSA) at Delaware State University (DSU) was
established in 2005 under the support from the Center for
Research Excellence in Science and Technology (CREST) program
of NSF. CREOSA involves faculty members from the Department
of Physics and Engineering, Computer and Information Sciences,
Mathematics and Chemistry of DSU. The second Phase of
CREOSA started in 2012 to fulfil the goals (a) Broaden
participation and enhance diversity in optical sciences research
and STEM workforce; (b) create a robust and sustainable
research infrastructure at DSU in terms of people, equipment,
and access to scientific information; (c) disseminate new
knowledge about optics and facilitate engagement in science by
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students at all levels as well as the public; and (d) establish and
maintain national and global partnerships and collaborations
that will enhance the visibility of optics as a discipline and
enhance CREOSA's long‐term sustainability. CREOSA had been
fully integrated with optical science center for applied research
(OSCAR) and DSU to leverage the research, education and
outreach activities for its growth and sustainability. Between
2012‐2016, CREOSA has supported a total of 39 graduate, 74
undergraduate and ten high school students for their research
and education. Majority of these students are form African
American ethnic group. In last four years, OSCAR helped to
produce four PhD’s, ten Masters with their research focused on
Optics. OSCAR also helped to produce thirty three
undergraduates in various science majors. OSCAR graduates had
been employed in various government organizations, academia
and industries or went to graduate schools. OSCAR also involved
in outreach activities which involve arranging science fair for
middle/high school students in Kent County of Delaware,
arranging tours for local school students and arranging other
activities for local students. In addition, OSCAR had also secured
funding from other agencies which include a $5M grant NASA
for five years to establish a research center on space optics and
$10M grant from the state of Delaware to build an optics
research facility. This 21,000 square feet state of the art
research facility had opened in September 2015 has incubator
space for startups. Our OSCAR team members also secured
funding from other funding agencies to leverage the ongoing
activities and contributing towards the sustainability of the
center.
Funder Acknowledgement: National Science Foundation,
Centers for Research Excellence in Science and Technology ‐
HRD‐1242067; National Aeronautics and Space Administration,
NRA/MUREP Institutional Research Opportunity (MIRO) ‐
NNX15AP84A

43
Poster Category: STEM Research
CREST Phase II: Computational Center for Fundamental and
Applied Science and Education at North Carolina Central
University (CCFASE)
Branislav Vlahovic, North Carolina Central University
Co‐Author(s): Alade Tokuta, Diane Markoff, Gordana Vlahovic,
and Marvin Wu
Phase II CREST at NCCU made significant contributions in the
areas of nanotechnology, nuclear physics, intelligent systems,
robotics, and geophysics. These contributions enable to attain a
level of excellence that makes it competitive nationally and
brings it closer to the goal of establishing a National
Computational Center. During the last eight years established
are four exceptionally strong research programs, which are the
keystones of the CREST: 1) Computer modeling, design,
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formation and characterization of novel nanostructured
materials and nanodevices; (2) Low‐to‐medium‐energy nuclear
and hypernuclear few body physics; (3) Co‐operative
autonomous mobile robotic systems; and (4) Geophysical
characterization of the crust and uppermost mantle in central
and eastern United States. In addition to these main projects
new ideas and vitality of the CREST are ensured through seed
projects. The strength of the center is in interconnection of the
projects achieved through faculty and students working
together on: computer simulations, predictive computational
modeling and design; development of new algorithms and
software, modeling, design; fabrication of new materials and
devices and experiments across physical science disciplines. The
education is the most important part of the CREST. Each year
CREST supports about 50 undergraduate and 50 graduate
students (tuitions, stipends, travel, and research projects).
Organized are also students’ research days, when students
present their research results (oral and poster presentations) as
well as multiple seminars with prominent speakers. CREST
outreach for high school includes organization of competition in
science for 24 local high school and ten weeks of summer
research on CREST projects for 30 high school students. This
year opportunities for students are expanded through
collaboration with CUNY and International Theoretical Center
Trieste, since both program include exchange of students. In
addition established is so called bridge program toward PhD in
material science with NC State and the first NCCU students are
already enrolled at NCSU. Established is also 3+2 program with
NCSU in engineering, which also already has enrolled first
students. In this program, after finishing 3 years at NCCU in
physics, students will complete additional 2 years at NCSU in
engineering and will receive degree in physics at NCCU and
degree in engineering at NCSU. CREST also supports summer
research for teams of faculty and students from local HBCUs
and community colleges. Both faculty and students from these
institutions participated in CREST research programs over
summer months, with opportunity to continue during the
academic year.
Funder Acknowledgement: This work is supported by the
National Science Foundation grant HRD‐1345219

a nearby two‐year, Predominately Black Institution (PBI) to “…
form a successful physics partnership between South Carolina
State University (SCSU) and Orangeburg‐Calhoun Technical
College (OCtech) that will strengthen both programs and serve
as a model of best practices for developing a STEM
collaboration.” We report on our successes and challenges as
we approach the fourth and final year of a project funded by the
National Science Foundation. We note the institutionalization of
some of the techniques, methods and products tested and
accessed by this project as well as those that have not been as
productive. OCtech has completely redesigned its two
semesters of physics laboratory instruction under TIP, creating
many new lab exercises and modifying others. Faculty members
from both OCtech and SCSU are team‐teaching the physics
lecture and lab courses for the first time in the history of the
two schools. With support from OCtech and TIP, an OCtech
faculty member will receive the necessary coursework training
to complete an M.S. degree in physics from another institution.
The TIP collaboration will assist with this effort as the OCtech
faculty member enrolls in two graduate physics education
courses offered by SCSU that will include physics classroom
teaching responsibilities. Training workshops have been
conducted by OCtech faculty for SCSU faculty and students on
topics that included LabVIEW, Project‐based learning and
alternative energy activities. SCSU has tested and incorporated
Invention Instruction activities in the introductory physics
lecture and lab courses. Additionally we have developed over
200 videos of short length on select math and physics topics
that are viewed by the students prior to class as part of the
“flipped” or “scrambled” method of instruction. These TIP
videos are now a standard part of the calculus‐based physics
sequence and are being expanded into the algebra‐based
sophomore physics courses. A member of the SCSU education
faculty is serving as the evaluator for the project and has five
semesters of results measuring the effectiveness of the new
methods of teaching. His assessment of the flipped instruction
used a variety of techniques including pre‐ and post‐testing,
focus groups and individual student interviews. We discuss the
evaluation results to date.
Funder Acknowledgement: Funding for this project has been
provided by the National Science Foundation through award
HRD‐1332449.

44
Poster Category: STEM Science and Mathematics Education
TIP: Four Years of a Physics Partnership
Donald Walter, South Carolina State University
Co‐Author(s): Jennifer Cash, Bryan Fogle, Richard Murphy,
James Payne, Stephanie Phillips, Daniel Smith, and
Reginald Williams, South Carolina State University, Orangeburg,
SC
Our HBCU‐UP Targeted Infusion Project (TIP) has brought
together the faculty and administrators of a four‐year HBCU and
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Poster Category: STEM Science and Mathematics Education
HBCU‐UP Implementation Project: Student‐Centered Active
Learning and Assessment Reform (SCALAR) at Florida A&M
University
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Maurice Edington, Florida A&M University
Co‐Author(s): Lewis Johnson, Desmond Stephens, Charles
Weatherford, and Shanalee Gallimore, Florida A&M University,
Tallahassee, FL
This presentation will highlight key results from Florida A&M
Universitys (FAMU) HBCU‐UP Implementation project Student‐
Centered Active Learning and Assessment Reform (SCALAR). The
goal of the SCALAR project is to significantly enhance the overall
quality of the STEM educational experience at FAMU by
revamping the institutional approach for educating STEM
students in lower‐division courses offered by the recently
established College of Science and Technology. By targeting
lower‐division gatekeeper courses, SCALAR seeks to improve
teaching and learning in courses taken primarily by first and
second year students, thereby strengthening their foundational
knowledge and better preparing them for the rigor of upper
division study. The presentation will highlight key project
strategies and present data and results demonstrating how the
project has increased student success. Specific project activities
that will be discussed include faculty development efforts
designed to increase faculty use of active/collaborative learning
techniques, effective methods for assessing and enhancing
critical thinking skills, and the use of Learning Assistants to
improve student performance.

Winston et al., 2011; Siritunga et al., 2011). These efforts to
reduce this disparity have focused on curriculum and research‐
mentoring with little effect. There is another definition of
career development, within the field of Vocational Psychology,
which focuses on the knowledge, skills and abilities to
understand career‐related situations, problem‐solve around
those and make use of information to plan ways to reach one’s
future goal. This project reports on the development of a
research‐based, Afro‐centric career management intervention
for STEM students. Data were gathered from 340 STEM
students (control group n = 160; treatment group n = 180).
Results suggested that three factors were significantly affected
by the intervention: STEM coping efficacy, social supports, and
ethnic identity. A post hoc analysis to explore the relationship of
demographic information to these issues found that individuals
whose parents had more than a high school diploma and less
than a bachelor’s degree benefited the most from the
intervention. Refinement of the intervention based on recent
research is in progress in order to increase the effectiveness of
the intervention across all groups.
Funder Acknowledgement: This study was supported by a grant
from NSF/HBCU‐UP/BPR (NSF 12‐519).

47
Funder Acknowledgement: Funded by the National Science
Foundation (NSF) Historically Black Colleges and Universities‐
Undergraduate Program (HBCU) Grant award HRD‐1332520.

Social, Behavioral and Economic
Sciences
46
Poster Category: STEM Research
Increasing Commitment and Retention in STEM: The
Application of Research and Theory on Diversity and Career
Development
Marie Hammond, Tennessee State University
Co‐Author(s): Dean S. Keith Hargrove and John Hall, Tennessee
State University
The STEM workforce remains predominantly white and male
(NSF, 2015), with a ‘leaky pipeline’ through which under‐
represented minority (URM) students leave STEM fields
(Blickenstaff, 2005, p. 369). For example, in 2009, about half of
the African American students who intended to major in a STEM
field actually graduated with this degree (NSF, 2014). Career
development (as used by STEM faculty) efforts have focused on
curricular/program development, advising improvement, and
research‐experience development, including mentoring (Byars‐
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Infusing Cybersecurity Into Sociology and Criminal Justice
Curriculum at Norfolk State University
Carlene Turner, Norfolk State University (NSU)
Co‐Author(s): Claude Turner, Jhane Thorton, Robert Perkins,
Yuying Shen, Kianga Thomas, Cheryl Hinds, and
Jonathan Graham, NSU, Norfolk, VA
Anthony Joseph, Pace University, New York
The goal of the proposed project is to infuse cybersecurity
within the social science undergraduate curricula through
experiential learning at a Historically Black College and
University, Norfolk State University (NSU). The focal point of the
project will be to develop, implement and assess a set of
laboratory and lecture modules which will integrate
cybersecurity into sociology and criminal justice courses. This is
a presentation of the module creation process in the first
semester of the project. The pedagogical best practices will
demonstrate the priority that should be accorded to integrating
cybersecurity in non‐computer science disciplines.
Funder Acknowledgement: National Science Foundation.
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Using Eye‐Tracking to Study Behavioral Determinants and
Welfare Effects of Migrant Remittances
Angelino Viceisza, Spelman College
It is well documented that migrant remittances are a significant
driver of global development and serve as a pillar of economic
stability (e.g. The World Bank 2015, Yang 2011). In fact, it is
estimated that remittance flows to developing countries will
reach US$ 479 billion in 2017 a number that far exceeds official
development assistance. Nonetheless, sending remittances
remains costly. The World Bank estimates that, as of 2014, the
global average cost of sending US$ 200 held steady at 8 percent
of the transaction value. In some instances, transfer fees may
surpass 20 percent, leaving quite some money on the table.
The creation of publicly available comparison databases
containing detailed information on the costs, speed, and
reliability of sending remittances has been identified as one of
the most efficient means to achieve the above aims. At the
same time, this requires such services to be simple and
accessible. LoVoi et al. (2016) find that while migrants compare
remittance fees across select brick‐and‐mortar providers, they
do not necessarily compare that set to online/mobile providers,
due to the complexity of online banking. This, despite the fact
that online/mobile fees appear to be 20‐30% lower than in‐
store. The above claim suggests that there are behavioral costs
to search/comparison‐shopping. This is supported by research
in a range of fields including economics, marketing, psychology,
and neuroscience. This study will partner with RemitRight
(www.remitright.com, RR), which has built and maintains the
first World Bank‐certified metasearch web and mobile platform
for online money transfers from the US to top remittance‐
receiving countries, to test behavioral foundations of
comparison‐shopping. This study’s main intellectual merit lies
in the fact that it uses non‐choice (neuro) data in the form of
eye tracking (and facial expression) to unpack “the black box” of
experimentally elicited, naturally occurring choice data in the
form of actual migrant remittance decisions elicited through RR
and its link with money transfer operators (MTOs). In so doing,
the study sheds light on (1) the behavioral foundations of
search, choice, and information (as argued by Caplin and
Schotter 2010) in a context that generalizes to other forms of
choice, (2) how neuroeconomic data can be used to improve
site customization and online/mobile/comparison‐shopping,
and (3) the resulting welfare effects that could accrue to
migrants and recipients. From a broader standpoint, the study
will also provide evidence for whether and if so, how refined
neureconomic data can be used to craft development policy
and in turn, impact outcomes ‐ a major gap in the literature at
the intersection of development, experimental, and behavioral
economics, as identified by Viceisza (2015).

Technology and Engineering
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Poster Category: STEM Science and Mathematics Education
Education Outreach Partnerships Between NSU and the
Children’s Museum of VA
Messaoud Bahoura, Norfolk State University, Norfolk, VA
Co‐Author(s): Aswini Pradhan
In 2008, we initiated a partnership between Norfolk State
University (NSU) Center for Material Research and the Children’s
Museum of Virginia (CMV). The CMV strategic location in
Portsmouth allowed reaching out to a diverse and multicultural
audience, notably underserved students from Portsmouth are
African American, of low socio‐economic status. With the
leverage for resources from the NSF‐NISE network (Nanoscale
Informal Science Education) and the NSF‐CREST were able to
reach thousands of children. The goal of the program is to
increases public awareness, engagement and understanding of
the nanoscale, engineering and technology, informs the public
about scientific advancements, and shares the passion of
science with the community. The program brought
undergraduate and graduate students, faculty, staff, educators,
and volunteering from different departments at NSU, Old
Dominion University, College of Williams, and Jefferson
Laboratory to bring these exciting hands on activities to the
Children Museum year after year. The program engages people
of all ages in a miniscule world where materials have special
properties and new technologies have remarkable promise. The
number of volunteers increased each year and the program was
an icon in the CMV top outreach programs. We used a multitude
of techniques to engage the public, from hands on activities and
poster to interactive games and scavenger hunt. We report on
offered activities, best practices in training volunteers and
partnering with other institutions. We show statistics of served
populations and collected public surveys feedback. In addition,
we share successful integration of Nano activities into the CMV
summer camp framework. The camp served a varying ethnicity
and socio‐economic backgrounds. One week was offered to an
underserved 5th grade class from a school in Portsmouth, VA,
which had previously struggled in passing standardized science
tests.
Funder Acknowledgement: NSF‐CREST (CNBMD) Grant number
HRD 1036494. NSF‐CREST (CREAM) Grant number HRD 1547771.
NISE Network supported by the National Science Foundation
under Award Numbers 0532536 and 0940143.

Funder Acknowledgement: NSF Award Number 164992
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subtlety, and an image data‐set. Subproject 3 also contributed
an approach for GPU acceleration of dimensionality reduction.

Optical Spectroscopy and Interactive Data Mining for
Identification of Biomicromolecules in Complex Media and
Nitrogen‐Vacancy Centers in Nanodiamonds

Funder Acknowledgement: This project was supported by the
National Science Foundation's CREST Program ‐ grant # HRD –
1242067
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Hacene Boukari, Delaware State University
Co‐Author(s): Noureddine Melikechi, University of
Massachusetts, Lowell
Gour Pati and Gary Holness, Delaware State University
The second phase of The Center for Research and Education in
Optical Science and Applications (CREOSA) started in 2012 with
three scientific sub‐projects‐ (i) spectroscopy and imaging of
biomacromolecules (BM’s) in crowded and complex media, (ii)
spin polarization spectroscopy in nanodiamond for nanoscale
sensing and imaging, (iii) interactive data mining in experimental
optics. Faculty, staff and students from the department of
physics and engineering, computer information sciences,
chemistry and mathematical sciences had been working to fulfill
the goals these sub‐projects. During 2015‐2016 cycle, the
research team from sub‐project 1, has investigated the
rotational and translational diffusion properties of diverse
nanoprobes (e.g. Alexa488, Fluorescein, BSA proteins, and
Phycoerythrin) dispersed in Ficoll solutions, Polyethylene Glycol
solutions, and Poly(Vinyl) alcohol (PVA) solutions and gels, using
fluorescence confocal microscopy, fluorescence correlation
spectroscopy (FCS), fluorescence anisotropy (FA), and laser
induced breakdown spectroscopy (LIBS). The research team
from sub‐project 2, have performed a series of spectroscopic
measurements to characterize individual fluorescent
nanodiamonds (f‐NDs) by identifying their stable, bright,
broadband and anti‐bunched fluorescence properties under the
optical excitation. Fluorescence spectra of f‐NDs containing a
few nitrogen‐vacancy (NV) defects have also been obtained to
study two existing charge states (i.e. NV‐ and NV0) of these
defects. Our recent experiments have also demonstrated
efficient binding of protein biomolecules with nanodiamonds
(NDs) and f‐NDs which is necessary developing microbioassays
for performing molecular‐level detection. The research team
from sub‐project 3 investigated the efficacy of non‐linear
manifold methods for LIBS amino acid data analysis. In this
work, suitable manifold neighborhood size for distinguishing
inter and intra class variance was discovered. A new method,
entropy density, was developed that uses information structure
for the visualization of pattern phenomena in LIBS spectra. The
team developed a new information theoretic metric, Chisini
Jensen Shannon Divergences (CJSDs) that are effective with LIBS
spectra as well as data domains characterized by stochasticity
and subtlety among the classes. CJSD’s were used in the
development of new SVM Kernels that achieve superior
classification results on LIBS Amino Acid spectra. This resulted in
a number of important discoveries on how distance measures
are transformed through an approach called dilation. This work
was validated on LIBS data, a synthetic data set controlling for
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Modeling and Control of An Under‐Actuated Spherical Inverted
Pendulum
Chang Duan, Prairie View A&M University
The spherical inverted pendulum is a widely used example to
test advanced control strategies and is also reasonable for
rocket propelled body. The objective is to maintain the
pendulum in its unstable equilibrium position in spite of
disturbances. A model based design approach is adopted. A
hybrid dynamical system model of the spherical inverted
pendulum is first established taking the limitation of the planar
forces into consideration. Then the controller is designed and
verified through simulation with the model. Finally, an
experiment is carried out to validate the simulation results. The
study will enrich the control theory of hybrid dynamical systems
and the experiment platform will be used in both teaching and
research of advanced control applications.
Funder Acknowledgement: National Science Foundation
Historically Black Colleges and Universities ‐ Undergraduate
Program (HBCU‐UP).
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Poster Category: STEM Research
CREST: Center of Excellence in Nanobiomaterials Derived from
Biorenewable and Waste Resources
Mahesh Hosur, Tuskegee University
Co‐Author(s): Anil Netravali, Cornell University, Ithaca, NY
Maria Auad, Auburn University, Auburn, AL
Vijaya Rangari, Shaik Zainuddin, Tuskegee University, Tuskegee,
AL
Factors such as greater environmental awareness, societal
concern and depletion of petrochemical resources together
provide an impetus to develop new materials and products that
are based on natural fibers, waste materials, and biopolymers.
Biocomposite materials provide a significant competitive
advantage for manufacturers over traditional reinforcing fibers
such as glass and resins such as polyesters as product reuse or
recycling at the end of life becomes the norm. Such drivers are
regulations‐based and a number of countries have established

Program Book

A23

Poster Abstracts
laws to encourage the use of recycled and/or bio‐based “green”
products. In addition to their use in automotive and building
parts, these materials can be used to prepare components such
as the casings for computers, monitors and mobile phone cases.
Additionally, technical benefits such as low density, high
toughness, good specific strength properties, ease of
separation, enhanced energy recovery, carbon dioxide
sequestration and biodegradability will all act to drive the
growth of markets based on biocomposites. Development of
biodegradable resins and high‐strength fibers holds great
promise for replacing many of the synthetic advanced
composites currently in use. In order to address this important
materials need, we are developing nanobiomaterials that are
derived from biorenewable and waste resources that would
provide comparable properties to the current generation non‐
biodegradable synthetic composite materials. In order to make
nanobiocomposites with almost all the constituents made of
natural materials, we have assembled researchers who have an
established track record in synthesizing biopolymers, and
processing and characterization of biocomposites with natural
fibers and soy based polymers. Through collaborative activities,
we are developing constituent materials for advanced green
nanocomposites from biological/waste sources by establishing a
center of excellence in nanobiomaterials derived from
biorenewable and waste resources. These efforts will be carried
out through three subprojects; 1) Synthesis and
characterization of nanobiomaterials, 2) Synthesis and
characterization of biopolymers and nanobiocomposites, and 3)
Processing, performance evaluation and technology transition
of green nanobiocomposites to products.
Funder Acknowledgement: NSF‐CREST (grant #1137681), NSF
EPSCoR (grant #1158862).
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Parametric Analysis of Membraneless Fuel Cells
Arturo Pacheco‐Vega, California State University‐Los Angeles
Co‐Author(s): Hector Gomez, California State University‐Los
Angeles, Los Angeles, CA
This study presents a comprehensive numerical analysis to find
the current‐voltage distribution in a laminar flow‐based
membraneless fuel cell (LFFC) system. The main objective is to
study the impact that operating conditions and geometrical
parameters have on the performance of LFFCs. The system has
a “Y”‐shaped geometry with two separate rectangular channels
that merge into a single channel, with formic acid being used as
fuel and oxygen saturated in sulfuric acid as the oxidant. The
configuration, which serves as baseline for the study, has a
channel length of 5 cm with a rectangular cross section
comprised of a width of 2 mm and a height of 0.9 mm, merging
at an angle of 45 degrees. Width and length of the channels,
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merging angle, inlet velocity, and concentration of both formic
acid and oxygen are chosen as the relevant parameters. The
mathematical model for the system is formulated in terms of
the Navier‐Stokes, Butler‐Volmer and conservation of species,
along with Brinkman’s equation to describe the flow absorbed
by the porous electrodes and flow through channels. The
equations are solved using the finite element method, and the
solutions given in terms of polarization curves. The numerical
results show that LFFC systems with higher fluid velocities and
oxygen concentration have a positive impact on the
performance, whereas fuel concentration does not have
influence on it. Finally, the concentration fields indicate an
inverse correlation between the diffusion process and current
density.
Funder Acknowledgement: NSF HRD‐1547723
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Poster Category: STEM Science and Mathematics Education
Improving Students’ Learning in Computer‐Aided Design Using
Peer‐Generated Screencast
Xiaobo Peng, Prairie View A&M University
Co‐Author(s): Chang Duan, Tianyun Yuan, and Tegawende
Tiendrebeogo, Prairie View A&M University, Prairie View, TX
Bugrahan Yalvac, Texas A&M University, College Station, TX
Deniz Eseryel, North Carolina State University, Raleigh, NC
This poster reports the findings of a Targeted Infusion Project.
The goal of the project is to improve the students’ learning
experiences in Computer‐Aided Design (CAD) that will help them
develop life‐long learning skills and promote positive attitudes
toward engineering. For this purpose, mechanical engineering
professors and learning scientists collaborated to design a
cyberlearning environment. In this environment, students
generated screencast tutorials in CAD, shared the tutorials with
one another, and peer reviewed each other’s tutorial while they
were learning from them. The students received feedback
about the quality of their own tutorial from their peers and used
the feedback to improve their next screencast tutorial. In order
to explore the effect of the peer‐generated screencasts on
students' learning outcomes, we conducted a pretest posttest
quasi‐experimental research. The evaluation instruments
include a life‐long learning survey, an engineering attitude
survey, an exit project survey, and a CAD modeling exam. This
poster reports the findings from the data collected using the
instruments.
Funder Acknowledgement: This project is supported by the
National Science Foundation under HRD Grant No. 1435073. Any
opinions, findings, conclusions, or recommendations presented
are those of the authors and do not necessarily reflect the views
of the National Science Foundation.
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Targeted Infusion Project: Enhancement of Materials Science
Education Through Active Learning at Florida A&M University
Subramanian Ramakrishnan, Florida A&M University
Co‐Author(s): John Telotte, Florida A&M University
The aim of the project is to increase the number of pre‐
engineering students that choose an engineering major;
increase the number of students that choose the materials
science option; increase the number of students participating in
undergraduate research; and prepare students to pursue
graduate studies and/or enter the workforce. To achieve the
goals, the project will: infuse modules and laboratory
experiments in materials science into fourteen existing
undergraduate courses in chemical and biomedical engineering;
and involve undergraduate students and faculty in research
investigating the consequences of structure‐function
relationships in nanoparticle suspensions. The project was just
awarded on August 2016 and we will report on our progress till
date.
Funder Acknowledgement: NSF HRD Division Of Human
Resource Development, EHR Direct For Education and Human
Resources Award Number: 1623206.

gasifier; (3) investigation of a nickel‐based catalyst for tar
cracking and ammonia decomposition of hot syngas; (4) study of
Fe‐based catalyst for the F‐T synthesis of liquid fuels from
biomass‐derived syngas with a significant amount of CO2 and (5)
process simulation of the biomass‐to‐liquid fuel refinery.
Advanced experimental and mathematical modeling techniques
are used to generate fundamental knowledge and tools
necessary for the development of a biomass‐to‐liquid fuel
refinery based on gasification and FT synthesis. Specifically,
experimental techniques including thermogravimetry,
differential scanning calorimetry, Frontier micropyrolyzer,
elemental analyzer, gas chromatograph, mass spectrometry and
infrared spectrometry are used to uncover the physicochemical
evolution of biomass particles during gasification. The evolution
of the porous structure of biomass particles is analyzed using a
B.E.T. surface area and pore analyzer. A CFD model with
temperature‐dependent physicochemical and structural
properties is developed to analyze the behavior of multiple‐
phase, reactive gas‐particle flow in a biomass fluidized bed
gasifier. Different nickel‐based low‐cost catalysts are
investigated to catalytically remove tar and ammonia from the
syngas. The effect of promoting Fe‐based F‐T catalysts with
various metals in hydrogenation of biomass‐derived syngas is
studied. A mathematical model is developed in Aspen Plus and
Gabi 6 to analyze the techno‐economics and assess the
environmental impacts of the bio‐refinery operations.
Funder Acknowledgement: NSF CREST Center for Bioenergy,
Award #1242152
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A Biomass‐to‐Liquid Fuel Refinery based on Gasification and
Fischer‐Tropsch Synthesis
Ghasem Shahbazi, North Carolina A&T State University
Co‐Author(s): Lijun Wang, Department of Natural Resources, NC
A&T State University, Greensboro, NC
The combination of biomass gasification and subsequent Fischer
–Tropsch (FT) synthesis is a promising pathway to produce liquid
fuels and chemicals as alternatives to fossil‐based fuels and
chemicals. Biomass gasification in a fluidized bed gasifier
involves complicated physicochemical and structure evolution of
biomass particles, and reactive gas‐particle behavior. The
impurities in syngas such as nitrogen and tar can severely
interfere with downstream catalytic reactions using the syngas.
Syngas produced through biomass gasification contains a
significant amount of CO2. This project is thus to study an
integrated biomass gasification and FT synthetic process to
produce liquid fuels from biomass. Five studies have been
conducted, which include (1) experimental determination and
mathematical modeling of physicochemical and structural
evolution of biomass particles during gasification; (2)
computational fluid dynamics (CFD) modeling of the multiphase
reactive gas‐particle flow behavior in a biomass fluidized bed
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Integrating Artificial Intelligence Into Undergraduate
Engineering Curriculum by Problem‐Based Learning Approach
Yachi Wanyan, Texas Southern University
Co‐Author(s): Xuemin Chen and David Olowokere, Texas
Southern University, Houston, TX
This study aims to initiate research‐supportive curricula in the
Department of Engineering for undergraduate students. The
overarching goal is to infuse innovative electrical/computer
engineering specialized Artificial Intelligence (AI) tools into
traditional engineering problem‐solving routines by problem‐
based learning (PBL) approach to bridge current curricula gap in
the Department of Engineering at Texas Southern University
(TSU). Several major steps were taken towards three specific
objectives during the first one and half year of funded effort: 1)
to develop an interactive and comprehensive intelligent
database that can document, compare, and analyze cutting‐
edge AI applications in CE field and use it as the platform and
educational media for curricula development and imple‐
mentation; 2) to integrate AI approach into engineering
curriculum; and 3) to support undergraduate students’ early
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involvement in research. The PI has carefully selected two core
courses from current CE degree plan to pilot and study
students’ responses to the new approach of applying AI tools in
solving a traditional CE topics. Two pilot studies were carried
out: In the first group, small number of undergraduate students
(<5) were selected to explore the possibility of using one
particular AI tool to solve a specified problem as extra‐
curriculum project. In the second group, the whole class (50+
students) was given the same open‐end problem as term
project. The PIs conducted observational and survey studies to
observe the feasibility and effectiveness of infusing AI into
traditional curriculum. These case studies will also serve as the
foundation for later experimental and longitudinal studies.
Based on the data collected during the first year the following
conclusions were made: 1) The proposed knowledge‐based
expert system (KBES) provides rapid prototyping which enabled
the “Lego‐building” learning approach. The new instructional
approach provides students excellent hands‐on learning
experiences that kept them motivated and interested. 2) Based
on the preliminary case study results, the new approach has
noticeably enhanced and enriched the students’ experience by
in depth learning, generating new knowledge through the
exploration of new ideas, improving communication and
problem‐solving skills. 3) PBL approach is an appropriate
instructional method to infuse AI into traditional engineering
curriculum. The proposed KBES platform for classroom teaching
provided students rich and real‐world problem scenarios.
Student learning focused on solving the problems in diverse
situations either by themselves or through group activities. The
entire process is believed to better engage students in active
learning through meaningful experiences of analyzing the
scenarios, identifying problems, finding out the best solutions
and applying them to solve the problems with guidance and
facilitation from instructors.

through this grant include: 1) Setting up the initial structure with
various amount of cross‐linking between SWCNT and Epon
molecule and with a varying diameters of SWCNT, 2)
Determination of interfacial binding energy and frictional
stresses between carboxylic (COOH) functionalized SWCNT and
Epon composites, 3) Measurement of frictional stresses as a
function of the density of chemical bonds between COOH‐
SWCNT and Epon composites, 4) Quantification of how these
stresses scale with the surface area of COOH‐SWCNT, 5)
Determination of interfacial strength using fiber pull‐out and
nanoindentation tests to compare the trends in shear strength
with respect to SWCNT size and density of interfacial bonds
observed in MD simulations, and 6) Involve undergraduate
students in this research. Development of atomistic
computational models and experiments at the nanoscale
provided significant knowledge about the behavior of advanced
composite materials that can be used in a variety of
applications. The knowledge developed through this research
project benefitted the ongoing research projects in MSE, while
enhancing the research and mentoring capabilities of the PI.
This also allowed TU to introduce new research area and
academic course to prepare students. In addition, this enhanced
capability also broadened the areas of research for students
involved in the research and educational activities of the MSE
department. We, therefore, be able to recruit a larger number
of African American students at the undergraduate levels, some
of whom have successively moved on to pursue graduate
studies at Tuskegee University and elsewhere. These graduates
will help bring much‐needed diversity to the nation’s advanced
technological workforce.
Funder Acknowledgement: We would like to thanks NSF HBCU‐
UP RIA‐HRD1409918, HRD‐1649851, NSF REU‐DMR1358998,
NSF CREST‐HRD1137681 and NSF EPSCoR for supporting this
work.

Funder Acknowledgement: NSF HBCU‐UP Targeted Infusion
Award HRD1533569
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HBCU RIA: Enhancement of Research and Education in
Computational Nanomechanics and Nanoscale Testing at
Tuskegee University
Shaik Zainuddin, Tuskegee University
Through the HBCU‐UP Research Initiation Award Grant, the
Department of Materials Science and Engineering (MSE) at
Tuskegee University (TU) developed its research capabilities in
Computational Nanomechanics and Nanoscale Testing. These
areas of research are essential to the development of a deeper
understanding of the interaction of nano fillers with the matrix
materials and their role in enhancing the mechanical properties
of composite structures. The specific activities performed
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