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Welcome Letter from Studio A Co-Chairs

 

4000 Jones Bridge Road, Chevy Chase, Maryland 20815
301.215.8500 | www.hhmi.org

Science Education

June 8, 2015 
 

Participants of 2015 Studio A: 

 

On behalf of the HHMI science education community, we welcome you to HHMI’s inaugural 
Constellation Studio, “Promoting Persistence and Success: Adapting Promising Practices and 
Promoting Institutional Change.”   

This selective gathering of HHMI program directors and professors provides an opportunity for us 
to envision a shared framework to guide our efforts to improve the persistence of all students, 
including students underrepresented in STEM fields.  Over the next two days, we will hear from 
experts whose research guides our work, discuss the challenges and successes we face at our home 
institutions, and share our best ideas for advancing student success.  We hope that one outcome of 
this meeting will be a set of priorities to inform implementation of evidence-based practices at all 
HHMI-funded institutions. 

We know your time is valuable, and are so pleased that you have selected to attend this studio.  
We’ve worked hard to develop an agenda that will ensure an informed and productive meeting.  We 
look forward to working with you! 

 

Sincerely, 

  

     
Pat Marsteller, Co-Chair 
Director, Center for Science Education 
Director, HHMI Science Initiatives 
Professor of Practice in Biology 

Isiah Warner, Co-Chair 
Howard Hughes Medical Institute Professor 
Louisiana State University

Emory University 
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2015 HHMI Constellation Studio A

MONDAY | JUNE 8

4:00 pm  Arrival | Registration Desk

5:30 pm  Reception | Great Hall

6:00 pm   Dinner | Dining Room

7:00 pm  Welcome I Cowan Auditorium
  
   David Asai, PhD | Senior Director, Science Education 
   Howard Hughes Medical Institute

   Cynthia Bauerle, PhD | Assistant Director, Science Education
   Howard Hughes Medical Institute

7:30 pm  Plenary I | Cowan Auditorium
   
   What We Didn’t Learn from the Seeding Diversity Project:
   Challenges for Persistence and Institutional...
   Introduction by: Cynthia Bauerle, PhD, HHMI
   
   John Matsui, PhD | University of California, Berkeley
   Isiah Warner, PhD | Louisiana State University   
   Patricia Marsteller, PhD | Emory University

9:00 pm  Social | The Pilot 

TUESDAY | JUNE 9

8:00 am   Breakfast | Dining Room

9:00 am   Plenary II | Cowan Auditorium

   The Persistence Framework:  What Works and How Do We Know It?
   Moderator:  Cynthia Bauerle, PhD, HHMI
   Introduction by:  Patricia Marsteller, PhD Emory University 
            Isiah Warner, PhD, Louisiana State University

   Mark Graham, PhD | Yale University   
   Kenneth Maton, PhD | University of Maryland, Baltimore County   
   Sylvia Hurtado, PhD | University of California, Los Angeles
   

10:45 am  Break | Great Hall

AGENDA
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11:00 am  Orientation and Collective Projects | Cowan Auditorium

   Cynthia Bauerle, PhD | Assistant Director, Science Education
   Howard Hughes Medical Institute

11:15 am  Concurrent Breakout Session I | D115, D116, D124, D125, North Lounge
   Team assignments listed on pages 50-52

12:30 pm  Lunch | Dining Room

1:30 pm   Plenary III | Cowan Auditorium

   Using Data to Inform, Drive, and Scale STEM Reform: 
   Tools for Evidence-Based Action 
   Introduction by:  Patricia Marsteller, PhD, Emory University
   
   Marco Molinaro, PhD | University of California, Davis   
   Chris Pagliarulo, PhD | University of California, Davis 

2:30 pm  Concurrent Breakout Session II | D115, D116, D124, D125
   Team assignments listed on pages 50-52

3:45 pm  Poster Sessions A-C | Atrium   

   3:45 - 4:15 pm - Poster Session A
   4:15 - 4:45 pm - Poster Session B
   4:45 - 5:15 pm - Poster Session C

5:15 pm  Group Photo | Atrium 

6:00 pm  Dinner | Dining Room

7:00 pm  Plenary IV | Cowan Auditorium

   The Elephant in the Room:  Achieving Faculty Diversity
   Introduction by:  Patricia Marsteller, PhD, Emory University

   Isiah Warner, PhD | Louisiana State University   
   Emorcia Hill, PhD | Harvard University

9:00 pm  Social | The Pilot
   Please remove your poster from the Atrium.

WEDNESDAY | JUNE 10

7:30 am   Breakfast | Dining Room
   Please check out of your room before breakfast and store your luggage in the conference center. 

AGENDA
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2015 HHMI Constellation Studio A

8:30 am   Plenary V | Cowan Auditorium

   Reinventing Undergraduate Education: 
   Strategic Plan for Institutional Change for URM Persistence
   Introduction by: Gloria Thomas, PhD, Louisiana State University

   Alan Lamborn, PhD | Colorado State University 

9:30 am   Concurrent Breakout Session III | D116, D124, D125
   Team assignments listed on pages 50-52

10:45 am  Break | Great Hall

11:00 am   Report-Out | Cowan Auditorium

   Next Steps - Setting a Research Agenda
   What Should HHMI Do? What Should We Do?
   Introduction by: Cynthia Bauerle, PhD, HHMI
  
   Patricia Marsteller, PhD | Emory University
   Clif Poodry, PhD | Howard Hughes Medical Institute

12:30 pm  Lunch | Dining Room

1:30 pm  Full Group Session | Cowan Auditorium
   Patricia Marsteller, PhD | Emory University

2:30 pm  Departure | Conference Center

AGENDA
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Pat Marsteller is a Professor of Practice in the department of biol-
ogy.  She has directed the HHMI initiatives since 1990 and the 
Center for Science Education since 1998. She has been involved in 
special recruitment and retention efforts for students underrepre-
sented in science for over 30 years. She designed and implemented 
research experiences and student development programs for high 
school students and teachers, undergraduate and graduate students. 
The Center for Science Education (CSE) promotes access, interest 
and participation in STEM careers. Through student and curricu-
lum development activities, CSE integrates research and education 
and helps students explore the array of careers open to individu-
als with a solid background in science. She has been involved in 
special recruitment and retention efforts for students underrepre-
sented in science for over 30 years. She developed the first summer 
undergraduate research program at Emory and continues to lead 
this program. She developed the Hughes Undergraduates Excelling 
in Science (HUES) program to assist underrepresented minority 
students successfully complete the introductory science courses. 
Since its inception, HUES has provided guidance and support for 

over 1,200 underrepresented minorities throughout their Emory career in order to promote their performance 
in science and mathematics courses and their post-undergraduate pursuit of science-related careers. She has 
taken leadership roles in faculty and graduate student preparation in mentoring, teaching, communicating 
science and professional development. She has led Emory’s efforts in STEM outreach to Atlanta schools since 
1992. Her efforts in this area include teacher training, in content and curriculum development, an NSF GK12 
program, leadership development for undergraduate and graduate student outreach mentors and oversight of 
a college preparatory program for high school students. She has led over 100 workshops on case-based and 
problem-based learning and engaged teaching strategies. Her mission is to improve the teaching and practice of 
science at all levels and to open pathways to the professoriate and to research careers to underrepresented groups.

Patricia Marsteller. Ph.D.
Professor

Emory University

CO-CHAIR
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Now a professor at Louisiana State University (LSU), Warner is a 
prolific analytical chemist who has also won accolades for his teaching 
and mentoring. In 1997, Warner received the Presidential Award for 
Excellence in Science, Mathematics, and Engineering Mentoring from 
President Bill Clinton.

With help from his 2002 HHMI Professor grant, Warner set up a formal 
mentoring program aimed at first-year science, technology, engineering, 
or math (STEM) undergraduates who show promise but are struggling 
with their courses. Warner assigns them to a faculty or graduate student 
mentor who, in turn, is guided by Warner and other faculty members on 
how to support a young student. Isiah Warner has created a “hierarchical 
mentoring” model that fuses research, education, and mentoring to give 
undergraduates an opportunity for advancement in science, technology, 
engineering, and mathematics disciplines.

After working for Battelle Northwest in Richland, WA for five years, he 
attended graduate school in chemistry at the University of Washington, 
receiving his Ph.D. in chemistry (analytical) in June 1977. He was 
assistant professor of chemistry at Texas A&M University from 1977-
1982. He was awarded tenure and promotion to associate professor 
effective September 1982. However, he elected to join the faculty 
of Emory University as associate professor and was promoted to full 

professor in 1986. Dr. Warner was named to an endowed chair at Emory University in September 1987, and was the 
Samuel Candler Dobbs Professor of Chemistry until he left in August 1992. During the 1988/89 academic year, he 
was on leave to the National Science Foundation (NSF) as Program Officer for Analytical and Surface Chemistry. In 
August 1992, Dr. Warner joined Louisiana State University as Philip W. West Professor of Analytical and Environmental 
Chemistry. He was Chair of the Chemistry Department from July 1994-97, and was appointed Boyd Professor of the 
LSU System in July 2000. In April 2001, Dr. Warner was appointed the Vice Chancellor for Strategic Initiatives. 

The primary research emphasis of Dr. Warner’s research group is the development and application of improved 
methodology (chemical, mathematical, and instrumental) for studies of complex chemical systems. His research interests 
include (1) fluorescence spectroscopy, (2) separation science, (3) nanomaterials, (4) automated methods of analysis, (5) 
chemistry in organized media and (6) environmental chemistry. 

Dr. Warner has more than 300 published or in-press articles in refereed journals since 1975. He has given more than 400 
invited talks since 1979. He currently has six patents with four more pending. He has chaired forty-one doctoral theses 
since 1982 and is currently supervising fifteen other Ph.D. theses. 

His 2002, 2006, and 2010 HHMI Professor grants supported the development of a strategic approach to mentoring 
through a hierarchical model that provides an academic support system for students from groups traditionally 
underrepresented in the sciences. The model includes several initiatives designed to help students advance in science, 
technology, engineering, and mathematics (STEM) disciplines.

Central to the model is a “mentoring ladder,” which allows enthusiasm for science and research to be transferred from 
one group to the next. Beginning with his team at the top, particularly Gloria Thomas and Saundra McGuire, the 
ladder flows from faculty to secondary school teachers and graduate students, then to undergraduates and high school 
students. The ladder provides a supportive environment for entering students to improve their academic standing 
through mentoring activities that encourage development of higher order thinking skills according to Bloom’s classical 
learning hierarchy. The goal is to help these young students achieve academic success and learn how to mentor their 
peers and younger students.

The primary vehicle for this is the LSU-HHMI Professors Program. Freshman and sophomore STEM majors who have 
a grade point average between 2.5 and 3.25 are eligible to apply. His team looks for underachievers who are ready to 
change their academic careers and who are committed to helping others do the same. The students are assigned faculty 
and graduate student mentors, who they meet with regularly. They are also paired with other undergraduates to provide 
peer support.

Isiah Warner, Ph.D.
HHMI Professor

Louisiana State University

CO-CHAIR
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Mark Graham directs program evaluation initiatives as part of 
a national effort to transform undergraduate science teaching.  
His primary responsibility is evaluation of the National 
Academies Summer Institutes for Undergraduate Education 
with financial support from the Howard Hughes Medical 
Institute.  He also co-directs a National Science Foundation 
(NSF) supported investigation of the Summer Institutes’ impact 
on faculty teaching and student achievement.  In addition, Dr. 
Graham collaborates with university departments and offices 
on how to evaluate the success of a program or initiative.  He 
received a B.A. in economics with honors (magna cum laude) 
from the University of Massachusetts at Amherst, and a Ph.D. 
in educational psychology from Teachers College, Columbia 
University.  His prior experience includes a one-year National 
Institutes of Health (NIH)-supported post-doctoral traineeship 
in biomedical informatics, and then seven years as director 
of education research at Columbia University’s College of 
Physicians & Surgeons.  At Yale since 2011, Mark Graham has 
assumed positions of increasing responsibility and evaluation 

project management.  He has published a number of peer-reviewed articles on evaluation, assessment, and 
student persistence in Science Technology Engineering and Mathematics (STEM) fields.  At New Haven 
Reads, Mark works as a volunteer with K-12 kids on their reading skills and homework. 

Mark Graham, Ph.D.
Evaluation Director

Yale University

John Matsui is the product of the California Community 
College and University of California systems. Born and raised in 
the San Francisco Bay Area, Dr. Matsui grew up in a low-income 
household in the flats of West Berkeley. His personal background 
and life experiences have driven what he has done professionally.

As Director and co-founder of the Biology Scholars Program 
(BSP) he has been committed to make biology at Berkeley 
accessible to all students with an interest. His goal has been to 
“level the playing field” for individuals who, like himself, do 
not fit the historical profile of success and to help them become 
leaders in their future science-related careers.

For more than 22 years, he has learned from over 3,000 program 
members how UC Berkeley can better train and support its 
undergraduate and graduate students in biology. For his work, 
Dr. Matsui has received the 2014 SACNAS Distinguished 
Mentor Award and the 2015 NSF Presidential Mentoring 
(PAESMEM) Award.

John Matsui, Ph.D.
Director

University of California, 
Berkeley

SPEAKERS
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Kenneth Maton, Ph.D.
Professor

University of Maryland, 
Baltimore County

Kenneth Maton is a Professor of Psychology at UMBC. Ken 
has served as the senior evaluator of the Meyerhoff Scholars 
Program since 1990. He is also senior evaluator of the Mey-
erhoff Adaptation Project, funded by HHMI and the new 
STEM BUILD at UMBC diversity program funded by NIH.  
He is a past-president of the Society for Community Research 
and Action (Community Psychology division of the American 
Psychological Association), and recipient of its Distinguished 
Theory and Research award.  He received his doctorate from 
the University of Illinois at Urbana-Champaign in clinical-
community psychology, and his bachelor’s degree from Yale 
University.

Sylvia Hurtado, Ph.D.
Professor

University of California, 
Los Angeles

Sylvia Hurtado is a Professor in the Graduate School of 
Education and Information Studies and former Director of 
the Higher Education Research Institute at the University of 
California, Los Angeles. She has written over 150 publications 
that focus on student development and college experiences, 
faculty work/life, and diversity in higher education. She is 
co-author of Hispanic-Serving Institutions: Advancing Research 
and Tranformative Practice (Routledge Press), Enacting Diverse 
Learning Environments (Jossey-Bass), and Intergroup Dialogue 
(University of Michigan Press). She served as President of 
the Association for the Study of Higher Education (ASHE) 
in 2005. Black Issues in Higher Education (Diverse magazine), 
named her among the Top 15 Influential Faculty who 
personify scholarship, service and integrity and whose work 
has had substantial impact on the academy.  She has led 
several national projects on diverse learning environments and 
retention, STEM education and diversification of the scientific 
workforce, and innovation in undergraduate education.

SPEAKERS
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Marco Molinaro, Ph.D., is the Assistant Vice Provost for 
Undergraduate Education Innovation, Research and Analytics  
and Director of the iAMSTEM Education Hub at UC 
Davis. Dr. Molinaro has been a project director of numerous 
nationally funded STEM educational and training programs 
for grades 6-16 and has developed and taught multiple 
undergraduate courses. He has over 19 years of educational 
experience creating and leading applications of technology 
for instruction, scientific visualization and simulation, 
curriculum, and science exhibits for students from elementary 
school through graduate school and for the general public. 
The educational technology products he has developed are 
still in use many years later as part of nationwide curricular 
projects such as FOSS (upper elementary and middle school 
science), Chemlinks (undergraduate chemistry instruction) 
and Nanozone.org (public exhibit on nanotechnology). 
Currently Molinaro is leading the UC Davis university wide 
effort to improve undergraduate STEM student success - the 
iAMSTEM Hub. As part of the effort, the Hub is working 
with faculty and staff across the university to: 1) evolve the 

undergraduate STEM curriculum, 2) understand and measure change with new analytics, tools and 
approaches that guide instructional change and, 3) develop actionable student success models. His projects 
have been funded though the NSF, NIH and various private foundations such as Gates, Intel and the 
Helmsley Trust.

Chris Pagliarulo, Ph.D.
Associate Director

University of California, Davis

Marco Molinaro, Ph.D.
Assistant Vice Provost

University of California, Davis

Chris Pagliarulo, Ph.D. is Associate Director of Instruction & 
Assessment, UC Davis iAMSTEM Hub.  Within iAMSTEM 
hub, Chris co-directs AAU, Bill and Melinda Gate’s 
Foundation, and AAAS – PKAL grant initiatives that support 
transformation of UC Davis curriculum, instruction, and 
assessment across the STEM fields at the course and program 
levels. Chris’ research focuses on instructional approaches 
and assessment methodologies that support student learning 
and application of complex knowledge.  He has over 15 years 
experience developing and implementing science curriculum 
and novel instructional approaches at the course, program, 
and institution level. Chris has developed and taught biology, 
chemistry, and physics courses at the middle school, high 
school, and undergraduate levels with emphasis on preparing 
underprepared students for success in STEM majors and 
medical or bioresearch careers.  He has coached several 
generations of graduate and postdoctoral teaching assistants 
in advanced instructional practices (to yield epic learning) and 
is currently working to institutionalize rigorous and formal 

pathways for college teaching professional development and certification.

SPEAKERS
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Emorcia Hill, Ph.D.
Director

Harvard University

Emorcia V. Hill, Ph.D. is Director, Converge: Building Inclu-
sion in the Science through Research, Office for Diversity In-
clusion and Community Partnership, Harvard Medical School.  
Converge’s goal is to promote original, rigorous scientific re-
search and the use of innovative research methods to study 
issues related to the recruitment, retention, productivity and 
career advancement of groups that are traditionally underrep-
resented in the high demand biomedical and  science, tech-
nology, engineering, and mathematics (STEM) fields and ca-
reers.  Dr. Hill’s work focuses on the development of integrated 
theoretical, methodological and analytical frameworks that can 
be generically applied across disciplines, organizations and sec-
tors to understand how social and institutional environments 
change. Her expertise is in basic and applied research, program 
development and policy analysis that draw on multiple disci-
plines and perspectives

On the program side, Dr. Hill has significant experience in the 
design, implementation, research and evaluation of educational 

and professional/career development programs. She has developed and implemented programs to increase 
the participation of underrepresented groups–students, trainees and faculty—in academia and other sec-
tors of the labor force. She is currently the New England regional director representative for the National 
Compact for Faculty Diversity Institute on Teaching and Mentoring.

On the research side, Dr. Hill’s formal training and professional experience covers quantitative, qualitative 
and mixed-methods research. She is involved, as Co-PI, in several research projects that focus on faculty 
career development research, with attention to the career progression of women of color within the con-
text of their institutions. These include the NIH-funded RO1 Enhancing Diversity in Academic Medicine 
through Faculty Networks, which examines faculty intraorganizational career networks—representing the 
ways in which faculty are connected to one another within an organization; an Aetna Foundation-funded 
grant Increasing Diversity among Medical School Faculty: A Vehicle for Addressing Physician Diversity 
looks at how connections among faculty are formed, specifically between senior faculty and underrepre-
sented minority and women junior faculty, and identifying procedures for extracting data from faculty 
CVs to study multiple forms of connectivity that supports advancement and retention among faculty. 
Prior research included the RO1, Women and Inclusion in Academic Medicine, which examined the in-
terrelationships of institutional, individual, and socio-cultural factors that influence the entry, progression, 
persistence, and advancement of women of color in academic medicine.  She was a Co-Investigator for 
the Harvard Pathways Study: A systems-based approach to understanding factors that impede or facilitate 
career entry, persistence and success, which developed a comprehensive data repository that serves as a 
resource for research on various aspects of faculty advancement and progression.  

Conceptually and operationally, Dr. Hill’s current work involves the development of models and frame-
works that guide, and potentially catalyze, institutional change and transformation and which results in 
more inclusive environments.  

SPEAKERS

17



As Associate Provost for Educational Attainment, Dr. Lamborn works 
under the Provost’s direction to facilitate interdivisional collabora-
tions that promote enhanced student learning, increased retention 
and graduation rates, and higher overall levels of degree attainment.   
As Executive Director of the Reinvention Center, Dr. Lamborn serves 
as the principal administrative officer for a national consortium of re-
search universities dedicated to advancing undergraduate education. 

Before assuming his current roles, Dr. Lamborn served as Vice 
Provost for Undergraduate Affairs from 2005-2013 and Associate 
Dean of the College of Liberal Arts from 1999-2005.  A profes-
sor of political science who specializes in world politics, Dr. Lam-
born has been a faculty member at Colorado State University since 
1984.  He has served on curriculum committees at every level of 
the university and participated in many task forces at the university 
and within the state charged with issues related to student learning, 
course transferability, and timely graduation.  He was elected as the 
faculty’s representative to the governing board of Colorado State 
University in 1997 and 1998.  He received his M.A. and Ph.D. 
from the University of Michigan and his B.A. from Oberlin College.

Alan Lamborn, PhD
Associate Provost for 

Educational Attainment
Colorado State University

SPEAKERS
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Prior to joining the Science Education Department at the 
Howard Hughes Medical Institute (HHMI) as a Senior Fellow, 
Clifton A. Poodry was the Director of the Training,  Workforce 
Development and Diversity Division at the National Institute 
for General Medical Sciences (NIGMS), NIH.  He was 
responsible for developing and implementing NIGMS policies 
and plans for research training programs and capacity building 
programs that reflect NIGMS’ long-standing commitment to 
research training and the development of a highly capable, 
diverse biomedical and behavioral research workforce. 

Dr. Poodry was a Professor of Biology at the University of 
California, Santa Cruz where he also served in several 
administrative capacities. He served as the Vice Chair of the 
NRC Committee in High-School Biology Education that 
produced an HHMI-supported study on biology education in 
the nation’s schools.  As a professor, Dr. Poodry was involved 
with NIH-sponsored Minority Biomedical Research Support 
(MBRS) and Minority Access to Research Careers (MARC) 
Programs and as a director of an HHMI Undergraduate 

Biological Sciences program.  As a Program Director for Developmental Biology at the National Science 
Foundation, Poodry developed the minority supplement initiative that was copied widely at NSF and later at 
NIH. At NIH, he developed the Institutional Research and Academic Career Development Award in which 
postdocs, as part of mentored training, teach at minority serving institutions. He also developed a new research 
program designed to understand the efficacy of interventions and thus inform future planning of student 
development initiatives. 

Dr. Poodry is a native of Tonawanda Seneca Indian Reservation in Western New York.  He earned both a B.A. 
and an M.A. in Biology at the State University of New York at Buffalo, and received a Ph.D. in Biology from 
Case Western Reserve University.  

Clifton A. Poodry, PhD
Senior Fellow

Howard Hughes Medical Institute

SPEAKERS
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The University of Texas at El Paso (UTEP) is a Research 
Intensive University serving a regional population with a 
high proportion of at-risk students based on the number 
of students receiving Pell grants, first in their family 
to attend college, and SAT scores below the national 
average (UTEP mean Fall 2014 SAT Total = 937). Eighty 
percent of the students are Hispanic on a primarily 
commuter campus (85%). A coordinated, targeted 
approach has been undertaken over the past decade to 
improve student success and increase graduation rates. 
Key initiatives include:

1. Review and reform of bachelor degree 
programs.

2. Redesign of barrier courses in mathematics.
3. Improved placement of students into their first 

mathematics course.
4. The introduction of a competency-based 

remedial mathematics program.
5. Coordination with local school districts and 

the Community College (CC).
6. Alignment of CC courses and programs with 

UTEP degree programs, and reverse transfer to 
improve CC program outcomes.

7. Intrusive advising and mentoring.
8. Additional efforts to improve retention 

(particularly among first year students) 
including research courses introduced in the 
early years and peer-led learning.

The sum of these efforts has led to demonstrable 
improvement in student retention and improved time 
to degree, resulting in Washington Monthly magazine 
ranking UTEP as number one in the country for upward 
mobility for the past three years and at number seven 
overall among Research Universities.

POSTER 36 - Session C
Student Success in a Regional, Hispanic 
Majority Research University: A Holistic 
Approach
Aley, S.B., Darnell, A.
University of Texas at El Paso, El Paso, TX

POSTER 5 - Session C
“It’s Too Hard,” to “I Get It!” – Engaging 
Developmental Science as a Tool to Transform 
First-Year Engineering Education
Amato-Wierda, C. C., Henry, R., Linder, E.
University of New Hampshire, Durham, NH

The focus of our paper is to provide a new set of ideas 
from which one can re-direct the conversation about 
the educational needs of first year STEM students. We 
are proposing a bold new direction that embraces a rich 
empirical theory from the field of cognitive development 
called, dynamic skill theory. This theory has constructed, 
in detail, the characteristics of a person’s thinking and 
ideas as they develop their understanding of a concept over 
time. This sequence of characteristics follows a temporal 
pattern over the time span that a person spends on tasks 
related to a particular concept, or skill. 

This paper takes the first step toward translating this 
cognitive developmental approach to STEM education 
and analyzes a physics problem in the first year engineering 
curriculum by “reverse engineering” the problem into its 
key concepts through the lens of dynamic skill theory. 
It is our hypothesis that the hardness claimed by the 
students is explained by a misalignment between the 
developmental level of understanding of STEM concepts 
required by first-year coursework versus the developmental 
understanding of first-year engineering and science 
students. Furthermore, dynamic skill theory provides a 
framework for characterizing and influencing a student’s 
developing STEM identity, which is another critical aspect 
of student retention. Our objective is to transform first- 
year engineering education where students say, “It’s too 
hard,” to where they say, “I get it.”

POSTER ABSTRACTS
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POSTER 8 - Session C
Promoting STEM Persistence at UC Davis: 
Coordinating Institutional Approaches to a 
Complex Issue
Burtis, K., Molinaro, M., Pagliarulo, C., Thomas, 
C., and the UC Davis Undergraduate Education 
Team
University of California Davis, Davis, CA

The issue of undergraduate student persistence in 
STEM disciplines is inherently complex, and sustainable 
progress in addressing this issue requires the development 
of a coordinated institutional effort that engages 
undergraduates, graduate students, staff, faculty and 
administration. At UC Davis, the office of Undergraduate 
Education is working to coordinate multiple efforts aimed 
at identifying students at risk (the Probability Model), 
improving approaches to advising and supporting focused 
interventions, better preparing students to succeed using 
adaptive learning approaches, and improving course 
performance and outcomes (particularly in STEM 
gateway courses) through improvements in TA training 
and pedagogy and curricular modifications. We are 
endeavoring to increase the use and sophistication of our 
quantitative approaches to every aspect of these efforts, 
including analyzing student educational outcomes, 
assessing course performance and learning outcomes, and 
measuring adoption of new pedagogical approaches in the 
classroom. Our overall goal is to understand the system as 
a whole; how departmental culture, incentives, workload, 
administrative policies, and other institutional actions 
interact to impact student success; so that we are able to 
most effectively direct our efforts at improving persistence 
for all students.

POSTER 3 - Session B
Lessons So Far: STEM Posses, the Q Center and 
Blending Learning at Bryn Mawr College
Davis, G.K. 
Bryn Mawr College, Bryn Mawr, PA

As part of our efforts to recruit and enhance the 
persistence and success of underrepresented students 
in STEM, Bryn Mawr College currently has at least 
three major strategies. With HHMI support, we have 
partnered with the Posse Foundation to recruit, bridge, 
and support students interested in STEM and developed 
a quantitative skills center that offers peer instruction and 
two faculty-taught intervention courses. Here we share 
our experiences related to the STEM Posse program 
and the Q Center in attempting to bridge the transition 
to college and provide ongoing support, including our 
initial missteps and subsequent remedies with regard 
to our intervention strategy for students who have 
inadequate preparation in quantitative skills, including 
our attempts to normalize interventions. As a third 
strategy, with support from the Dept. of Education, we 
are developing a blended-learning approach to support 
students in gateway STEM courses. The goal here is to 
provide personalized, self-paced instruction delivered 
in the form of online modules that target specific 
quantitative skills, in the context of the gateway STEM 
course in which the student is enrolled at the moment 
a skill is needed. Here we relay what we are learning as 
we attempt to develop these modules and integrate them 
into our gateway STEM courses.

POSTER ABSTRACTS
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POSTER 1 - Session A
A Bridge for Everyone: Fostering Community 
and the Life of the Mind With Course-Based 
Research Experiences
Delesalle, V.A., Krukonis, G.P.
Gettysburg College, Gettysburg, PA

The transition from high school to college is crucial in 
determining students’ retention in STEM majors, with 
the majority leaving in their first two years of college. The 
PCAST report suggested that poor high-school science 
preparation, poor quantitative skills, and boredom in 
cookbook classes are mostly responsible for these losses. 
Course-based research experiences help retain students, 
including underrepresented and first-generation college 
students. Our experiences teaching in HHMI’s SEA-
PHAGES program suggest that factors related to the 
development of social capital – how first-year students 
interact with each other, older students, and faculty – 
help students find their footing in college and remain 
STEM majors. Our course structure helped students with 
this transition. First and most importantly, we facilitated 
students bonding with their cohort, past phage cohorts, 
and their advisors/lecturers. This set up a culture of 
trust where we can more effectively discuss the college 
transition. We made explicit the mechanistic differences 
between college and high school and that the goal of 
college is to gain an education, not just a credential. 
Finally, we allowed students to be intellectually curious 
without penalties.

Our initial data and anecdotal evidence suggest that 
added social capital has been important. We have 
seen high retention rates and our students identify the 
support they have had and the social bonds they made as 
important to their college success.

POSTER 33 - Session B
Improving Outcomes for Underrepresented 
Students: The Achieving Excellence in 
Mathematics, Engineering, and Science (AEMES) 
Programs at Smith College
DiBartolo, P.M., Katz, L.A., Aloisio, K.M., Flores, 
Y., Horton, N., Joseph, V., Lipp, K., Ly, M., Pruss, 
S., Queeney, K., Rowen, C.
Smith College, Northampton, MA

Created to support diverse students interested in STEM, 
Smith College’s Achieving Excellence in Mathematics, 
Engineering, and Science (AEMES) programs have 
improved outcomes for women of color in the sciences, 
dissolving previously observed gaps in their academic 
outcomes compared to majority students. Elements of 
Smith’s AEMES programs include leadership development, 
peer mentoring, and faculty-mentored research 
opportunities, all sharing the goals of building community, 
increasing academic engagement, and encouraging 
persistence for underrepresented students. Over time, gaps 
in positive outcomes (defined as STEM gateway course 
GPA; retention in science majors; participation in honors 
and independent research in the natural sciences) have 
disappeared between our majority students and students 
of color. We discuss potential explanations for these 
outcomes as well as our ongoing work to evaluate and 
foster programming efforts aimed at achieving inclusive 
excellence in the sciences. With investments in programs 
that encourage access in undergraduate programs across 
the United States, such as Smith’s AEMES program, the 
next generation of scientists will become increasingly 
diverse, broadening the approaches and perspectives of our 
STEM talent and workforce.
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POSTER 38 - Session A
Freshman Research Initiative: Operations, 
Impacts, and Next Steps
Eddy, S.L., Dolan, E.
University of Texas at Austin, Austin, TX

Retention of undergraduates in STEM majors is low 
relative to non-STEM majors. Undergraduate research 
experiences are one method to increase retention, but 
these can be difficult to do at scale. The College of Natural 
Sciences at The University of Texas at Austin developed 
a novel solution to this problem: the Freshman Research 
Initiative (FRI). FRI involves ~800 freshmen (~40% 
of the entering class) in conducting scientific research 
through “research streams.” Streams involve a three-course 
sequence: a research methods course followed by two 
semesters of research in 25+ different areas. Each stream of 
approximately 35 students is led by a Research Educator 
(RE) and Principal Investigator (PI). The RE role is unique 
and essential to FRI as each RE mentors 35 students in 
a stream, which would not be possible in a traditional 
research environment. Evaluation of FRI demonstrates 
that freshman can contribute meaningfully to ongoing, 
cutting-edge science research, and that their participation 
has effects on their achievement and retention in science. 
When FRI students are compared to their peers not in 
FRI, 35% more graduate. For Latino/a students, this 
effect is even more pronounced: their graduation rates 
double relative to their matched peers. FRI students also 
have higher upper-division GPAs in their science courses 
and more go on to graduate and professional schools. To 
date, 130+ FRI students are co-authors on published or 
in-press research articles.

POSTER 11 - Session C
STEM Posse At Brandeis University
Epstein, I.R., Kosinski-Collins, M.S., Godsoe, K.
Brandeis University, Waltham, MA

STEM Posse is a program to identify, mentor and support 
diverse cohorts of students with outstanding academic 
and leadership potential who wish to pursue a scientific 
discipline. Conducted in collaboration with the Posse 
Foundation, the program began at Brandeis University 
in 2008. It has now been adopted by nine additional 
schools. Each year, we select a “posse” of ten students 
from New York City high schools. Key elements of the 
program are: a) a network of high school teachers and 
program directors who identify candidates; b) a selection 
process involving group interviews with guided activities 
that allows trained observers to identify students with 
outstanding communication and problem-solving skills; 
c) a weekly pre-college training program during the 
senior year of high school; d) a two-week on-campus 
summer immersion program prior to matriculation; e) 
a mentor who meets regularly with the Posse Scholars, 
both individually and as a group, for their first two years; 
f ) early access to independent research opportunities. 
To date, the program has a graduation rate of 98%, 
with about 75% completing STEM majors. Graduates 
from our first three cohorts are enrolled in M.S., M.D. 
and Ph.D. programs at such institutions as Brandeis, 
Cornell, Michigan, Mount Sinai, New York Medical 
College and Tufts. Employers of those in the workforce 
include Memorial Sloan Kettering, the New York 
Department of Education, Beth Israel Medical Center 
and the Harvard School of Public Health.
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POSTER 9 - Session B
Engaging Faculty in Transformation of 
Undergraduate STEM Education
Fata-Hartley, C., Chivukula, S., Cooper, M., 
Krajcik, J., Millenbah, K., Posey, L., Simmons, E., 
Urban-Lurain, M.
Michigan State University, East Lansing, MI

Michigan State University has established the STEM 
Education Alliance, a cross-college, cross-disciplinary, 
academic collaborative dedicated to improving learning 
for all STEM students while broadening participation 
of students from underrepresented groups. The Alliance 
promotes an institutional change model based on 
engaging faculty in transformation of undergraduate 
STEM courses and curricula. The transformation goals 
are to align STEM curricula with the NRC Framework 
for Science Education and to include evidence-based 
pedagogical strategies that actively engage students. 
We are reforming our STEM gateway curriculum 
by fostering three-dimensional (3D) learning that is 
structured on understanding of core disciplinary ideas, 
scientific and engineering practices, and crosscutting 
concepts. This model of 3D teaching and learning 
underpins the AAU-funded effort, Creating a Coherent 
Gateway for STEM Teaching and Learning at MSU 
and MSU’s STEM Gateway Teaching Fellowship. It is 
integral to concurrent projects funded by HHMI, the 
Herbert H. and Grace A. Dow Foundation, and the 
internally funded Biology Initiative. These projects have 
improved collaboration and communication structures 
across STEM colleges at MSU and faculty have 
developed a shared vision for undergraduate STEM 
education. We anticipate that combining the 3D 
learning with research-validated pedagogical techniques 
will yield improved student engagement, learning, 
retention, and academic success.

POSTER 12 - Session B
Building Community in STEM at Carleton 
College: Support for the Whole Student in a 
Residential Liberal Arts College Environment
Gross, D. S., Manduca, C. A., Iverson, E. R.
Carleton College, Northfield, MN

Carleton College has two STEM cohort programs, 
Focusing on Cultivating Scientists (FOCUS) and the 
Carleton Summer Science Fellows (CSSF), which are 
designed to enhance the academic success of students 
from groups traditionally underrepresented in STEM 
fields, in the liberal-arts college environment. Both 
FOCUS and CSSF were created with the assumption 
that students will continue to seek scholarship and careers 
in science and math fields if they have academic success, 
confidence in their ability to pursue these fields, and 
comfort within science and math communities (among 
students, staff, and faculty). The FOCUS program is 
embedded in the curriculum while CSSF emphasizes 
support for early research opportunities. Program 
evaluation has enabled us to continually develop the 
program components while simultaneously investigating 
the impact of the program on our students, with an 
emphasis on issues that emerged in our evaluations: 
students’ sense of belonging, students’ sense of academic 
preparation, students’ time management and studying, 
and students’ need for mentoring and advising. Program 
components and impacts will be described, and results of 
our evaluation efforts will be presented.
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POSTER 7 - Session A
Biosciences Retention and Academic 
Innovation Network for Students (BRAINS): an 
interdisciplinary, problem solving approach to 
stimulate interest in STEM
Hartzell, P., Ederer, M., Hamilton, M.
University of Idaho, Moscow, ID

The University of Idaho’s BRAINS program takes 
a collaborative, problem-solving approach to train 
undergraduates in relevant research while addressing 
fundamental biological, chemical, and ecological 
questions. Students who participate in research earn 
higher grades, show more interest in STEM majors, 
take less time to earn degrees, and show more interest 
in post-graduate education. To extend this benefit 
to undergraduate students, first and second year 
chemistry (Chem 111, 112), biology (Bio 114,115) and 
microbiology (Micro 255) courses are being replaced 
with project-based labs that deal with issues that are 
important to people in Idaho and elsewhere. The five 
redesigned laboratories will be interdisciplinary to 
help beginning students develop collaborative skills 
and a sense of the “big picture”. Beginning with 
themes of environmental and human health, three 
new interdisciplinary semester-long projects are being 
developed and pretested. Each inquiry-based project 
will require continuous communication between 
students in the different discipline laboratories because 
they will need data from partners to proceed with their 
experiments throughout the semester. A secure website 
is being designed to ensure facile student collaboration 
and communication. Instructors will be able to monitor 
communication and assess student learning as they 
examine their own results and then re-examine their data 
within the context of results from the other disciplines.

POSTER 15 - Session B
University of Richmond Integrated Science 
Experience (URISE): A Comprehensive Model 
for Inclusion and Persistence
Hill, A.L., Parish, C.A., Hoke, K.
University of Richmond, Richmond, VA

The University of Richmond’s strategic plan promises a 
distinctly integrated student experience, and a defining 
spirit of opportunity to students of all means and 
backgrounds. We committed to increasing the number 
of students traditionally underrepresented in science 
who successfully complete first-year science and math 
courses, declare STEM majors, and graduate with 
STEM degrees. Efforts have yielded significant increases 
in enrolling more low-income and underrepresented 
STEM students. To effectively support these students, 
the University of Richmond Integrated Science 
Experience (URISE) was developed to employ tested 
strategies (e.g., integrated and interdisciplinary 
learning, active and student engaged pedagogies, early 
research experiences, community support) to remove 
barriers to persistence and success. This poster presents 
structure and early outcomes of a comprehensive first-
year model that includes a summer bridge experience 
that focuses on skill and community building as well 
as an introduction to summer research. The summer 
program is followed by one of two year-long integrated 
(i.e., biology, chemistry, calculus, physics and computer 
science) sets of STEM courses taught around real-world 
problems that engage students in interdisciplinary 
research questions and active learning while building 
student’s higher order cognitive skills. Assessment of 
student outcomes thus far will be reported as well as 
practices for engaging faculty in development of best 
practices.
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POSTER 10 - Session A
Scaling Up Authentic Research Experiences at 
Montana Tribal Colleges
Hokit, G., Kinsey, D., Tallbear, N., Alvey, S., and 
Geiger, J.
Carroll College, Helena, MT

With 7 reservations and 12 tribal nations, a tenth of 
Montana’s population identify as American Indian. Our 
program is designed to 1) increase development and 
collaborative opportunities for faculty mentors at tribal 
colleges, 2) improve summer undergraduate research 
experiences (SUREs) by building capacity to study 
infectious diseases of relevance to Montana, and 3) 
provide post-SURE capstone experiences culminating 
in student-authored presentations/publications. In 
the past two years, 8 faculty mentors representing 
6 institutions collaborated in 4 workshops, 3 peer-
reviewed publications, and 5 conference presentations. 
Thirty students participated in SUREs resulting 
in 24 conference presentations. Cumulative vector 
surveillance has established 276 trapping sites, 225 with 
known West Nile Virus (WNV) mosquito vectors, and 
49 sites with mosquito pools testing positive for WNV 
on at least one occasion. Successful strategies include: 
developing a “real-time” vector surveillance program 
of value to local and regional health/livestock officials; 
building laboratory infrastructure at participating 
institutions; establishing local community advisory 
committees; and implementing site visits and peer-
learning opportunities between the institutions. 
Ongoing challenges include the logistics of real-time 
sampling efforts; development of distance learning 
tools to practice science communication skills; and 
incomplete participation in some assessment/reporting 
efforts.

POSTER 14 - Session C
Student Cohorts as a Mechanism for Student 
Success
Hughes, L.E, Mason, D.
University of North Texas, Denton, TX

Beginning in 2009, the Biological Sciences and 
Chemistry Departments at the University of North 
Texas developed the Fostering Outstanding Cohorts in 
Undergraduate Science (FOCUS) Scholarships Program 
through a grant from the National Science Foundation. 
Four cohorts of entering freshmen, 99 total, received 
need-based scholarships and cohort class scheduling 
during their first two years in the university. FOCUS 
scholars also took a “careers in science” seminar course 
during their second year. Two of the cohorts have 
completed at least four years since entering the university, 
allowing initial evaluation of success rates. While typical 
four-year graduation rates for freshmen who enter the 
university are about 23%, FOCUS Cohort I and Cohort 
II participants graduated at 44% and 37% respectively. 
Additionally, 75% of Cohort I graduates earned a degree 
in science, as have 86% of Cohort II graduates. In fields 
where less than 25% of students who enter the major 
typically complete the degree, these FOCUS cohorts have 
achieved overall graduation rates in science of 48% and 
40%. Also encouraging is the high number of FOCUS 
graduates who are pursuing advanced professional 
or graduate training. Of the 14 graduates for whom 
information is available, five are in medical or allied 
health professional programs, one is seeking an MBA, 
and seven are in working on advanced science degrees. 
Overall, the FOCUS program appears to have been 
successful in enhancing persistence of students in science.
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POSTER 30 - Session B
Enhancing STEM Education for Majors and 
Non-Majors Through 3D Modeling
I’Anson, H., Mazilu, I., Pfaff, D.
Washington & Lee University, Lexington, VA

Our Integrative and Quantitative (IQ) Center provides 
state of the art facilities to add 3D modeling projects 
to both major and non-major STEM courses. Two 
examples are a major biology course (BIOL 355: 
Microanatomy) and a non-major physics course (PHYS 
180: Introduction to Nanoscience). The goal for BIOL 
355 was to enhance understanding of structure related 
to function by creating 3D models of tissues. The goal 
for PHYS 180 was to build 3D models to illustrate a 
nanotechnology concept or application. Using the IQ 
Center computer visualization lab, workshops taught 
each class to use Cinema 4D software. Students built and 
printed models on one of our IQ Center 3D printers. 
Students presented their model in stereo in the IQ 
Center stereo 3D lab, showed their printed 3D model, 
and explained its importance. Some students showed a 
3D animation of their model. In the microanatomy class, 
students produced lung alveoli, compact bone, skeletal 
muscle, salivary gland and a skeletal muscle sarcomere. 
One student developed a capillary diapedesis model. 
For the nanoscience class, groups of students produced 
models to illustrate nanofabrics, drug encapsulation 
using nanotubes and dendrimers, quantum dots and 
solar cells, nanotechnology in the cosmetic industry, 
gold nanoparticles in disease detection, and applications 
to miniature drone and nanotracking devices. Students 
reported enjoying the creative process and felt they 
gained from working on this different approach to 
subject material.

POSTER 21 - Session B
Promoting URM Undergraduate Student 
Success Through Targeted Approaches: A Five-
Year Study Using Freshman-Level General 
Biology as a Model System
Ireland, S.K., Carmichael, M.C., Edwards, A.E.
Xavier University of Louisiana, New Orleans, LA

Xavier University of Louisiana is ranked #1 in the U.S. 
in awarding B.S. degrees to African American students 
in the biological sciences. Over 70% of incoming 
students, including ‘high risk’ students who are under-
prepared for college education, are STEM majors. In 
this study, freshman-level General Biology (1230), 
taken by all biomedical science majors (~500/year), was 
used to introduce targeted pedagogical strategies and 
to determine their impact on academic performance, 
both collective and individual. All administered exams 
were common and maintenance of rigor was ensured 
by having 60 (out of 100) questions common to all 
final exams over a five year period. Bloom’s Taxonomy 
was used to classify each question, which had an overall 
average rpb (point biserial correlation) value of 0.386. 
Analysis of final exam scores showed that averages 
on the common 60 questions increased from 72.9 
[standard deviation (SD) of 15.8, Fall 2010] to 83.5 
(SD 13.1, Spring 2015). This 10.6 % point increase 
is consistent with the hypothesis that our assessment-
based interventions are effective in improving student 
learning and retention. Preliminary regression analysis 
shows a statistically significant correlation between 
academically ‘high risk’ students (who were helped 
most) and their averages on the 60 persistent questions, 
over the five year period. Combined, these results show 
a promising potential for application of our techniques 
to other disciplines and institutions beyond Xavier.
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POSTER 13 - Session A
Does a First-Year Mentoring and Research 
Experience Impact STEM Retention?
Kurt, R.A., Caslake, L.F., Liew, C.W.
Lafayette College, Easton, PA

Our program involves 20 first-year students in 
mentoring sessions, research, and participation at a 
regional science conference. The mentoring sessions 
provide guidance concerning possibilities available 
to students on and off campus as well as career 
opportunities and graduate education. Participating 
in a research project over our January interim 
session allows students to focus on research without 
commitments to classes. We anticipate the program 
will increase retention in the sciences and spark the 
interest of students in conducting more research. 
Over the past five years, 58% of students completing 
General Biology declared a STEM major, while over 
90% of our first cohort declared a STEM major. Five 
of these students receive support for three summers of 
research. We hope to learn from students participating 
in these additional research experiences whether 
longevity in research impacts student retention and 
pursuit of advanced degrees. Early results show the 
program improves student understanding of the nature 
of science and research, and provides a foundation 
for future studies for students interested in majoring 
in any STEM field. The program allowed students 
to recalibrate their self-assessment in areas relating to 
research skills and career options in the sciences. For 
example, in the fall students rated their research skills 
as ‘moderate to high’, while after the interim research 
experience their retrospective analysis of their skills 
dropped to ‘very low to low’.

POSTER 16 - Session A
Sustaining Excellence in Research at Rice 
University: A Program to Improve STEM 
Education and Persistence
Leautaud, V., Bishnoi, S.W., Saterbak, A.E., Oden, 
M.Z, Torres, J., Beier, M.E., Richards-Kortum, R.
Rice University, Houston, TX

Rice University is a research-intensive university: >50% 
of STEM students pursue undergraduate research. 
However, despite these efforts, ~25% of students who 
enter Rice intending to pursue engineering and 40% of 
students who enter intending to pursue science do not 
graduate in STEM; and less than 50% of students from 
underrepresented groups persist in STEM, and rates are 
lower for women from under-represented groups.

Since 2006, with support from HHMI, we implemented 
a novel program that teaches undergraduates from all 
majors to use the engineering design process to solve 
global health technology challenges. GLHT students 
work to solve open-ended challenges beginning in 
the freshman year, and the curriculum continues this 
engagement throughout their entire undergraduate 
experience, culminating in a year-long capstone design 
experience. Our assessment shows that GLHT students 
persist in STEM at significantly higher rates than the 
overall STEM cohort at Rice; and a higher fraction of 
GLHT students go on to pursue graduate education and 
careers in STEM than the overall STEM cohort. 

‘Sustaining Excellence in Research at Rice University’ 
builds on this success to: 1) implement project-based 
STEM courses for students intending to major in 
STEM programs, and 2) create feedback loops to 
identify students who are most at-risk of leaving STEM, 
providing them with supplemental peer tutoring and 
early opportunities for paid research experiences and 
faculty mentoring relationships.
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POSTER 19 - Session A
The California State University Fullerton-Howard 
Hughes Medical Institute Research Scholars 
Program: Recruiting and Retaining 
Disadvantaged Students in/into STEM and 
Research Careers
Linder, M.C., Gonzalez B., Azimioara M., Turk J., 
Gilmartin, S.
California State University, Fullerton, Fullerton, CA
Our goal is to promote and encourage the flow of 
undergraduates into science careers as leading researchers 
and teachers, tapping into the highly diverse and 
educationally/financially-disadvantaged pool of students 
within our university (CSUF), four linked community 
colleges (CC), and local high schools (HS), to identify, 
develop, and prepare those with exceptional potential 
through exposure to faculty-mentored research. We have 
been successful in recruiting outstanding disadvantaged 
applicants into three programs supported by HHMI, 
which include weekend and summer research experiences 
– primarily for CC students and HS students and 
teachers working in triads, as well as a two year intensive 
for CSUF students (URS) aimed towards the PhD. 
Retention of CSUF students in STEM has been boosted 
through expansion of CSUF supplemental instruction 
in lower division biology, math, general, organic and 
analytic chemistry, as well as regular mentor advisement, 
with impressive results. Assessment of interest in 
and understanding of science and research indicated 
statistically significant gains in many aspects, using the 
Moore/Foy Science Aptitude Inventory (SAI) II and 
SURE. Having science teachers in the laboratory exposed 
undergraduates to that career option. Conversely, URS 
students teaching HS science classes exposed more HS 
students to STEM career options. Most URS students 
are successfully entering PhD programs and indicate that 
their participation made a significant difference.

POSTER 17 - Session C
Efforts and Aspirations for Inclusive Excellence 
in STEM at Carnegie Mellon University
Lopez, A.J. 
Carnegie Mellon University, Pittsburgh, PA

Inclusive excellence is a vital element of CMU’s 
Strategic Plan, guided by actionable components 
developed by our Diversity Advisory Council to 
address key challenges in climate, representation and 
community consciousness. Increasing the recruitment, 
persistence and success of URM students in STEM is 
the focus of multiple projects. Our successful Summer 
Academy for Math and Science seeks to expand the 
pool of URM students who are admissible to highly 
selective engineering, science, math, and computer 
programs. Peer mentoring programs that combine 
academic and social functions such as COMPASS 
(Mellon College of Science) and BASE (Carnegie 
Institute of Technology) enhance the success of first-
year URM students by providing mentors, community 
identity and support, and information about CMU 
resources. Strong faculty involvement in COMPASS 
has an important impact by breaking perceived barriers. 
Early involvement in research enhances persistence 
and success - our first-year URM students are actively 
guided towards our Summer Research Institute and 
the SEA-PHAGES research course, both established 
with HHMI support. The Carnegie Mellon Advising 
Resource Center promotes success of URM students 
through its own efforts and by interaction with other 
programs. New programs are planned to enhance 
academic success during and beyond the first year, 
including EDGE - a summer STEM bridge, REBOOT 
- a sophomore academic recovery option, and a scholars 
program on the Meyerhoff model.
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POSTER 24 - Session B
Cell Biology Labs and the Young Researchers 
Program: Early College Research Experiences in 
and out of the Classroom
MacGregor, K.R, Overvoorde, P., MacGregor, K., 
Flath, D., Johnson, A., Anderson, M., Sundby, S., 
Bush, S., Aanonsen, L., Boyer, S., Chatterjea, D., 
Montgomery, M.
Macalester College, St. Paul, MN

Macalester College aims to build competency-based 
curricula and experiential learning opportunities that 
prepare students to effectively manage, analyze, and 
visualize large, increasingly complex data sets. Faculty 
are working to infuse computational principles and 
data fundamentals into the science curriculum. This is 
occurring through activities such as the Computation 
and Visualization Consortium (CVC) workshops, 
which have impacted courses such as the Cell Biology 
and Genetics lab and the creation of a Data and 
Computation Fundamentals (DCF) course. The 
second strategy enables students to collect, analyze, and 
represent data in research settings through the Hughes 
Science Research Initiative (HSRI).
 
One particularly notable success related to persistence 
and success comes from the strong, positive feedback 
provided by two cohort of “Young Researchers” who 
worked with a pair of faculty during the summers 
of 2013 and 2014. In the summer of 2014, a pair of 
program alums served as peer mentors. Individuals 
from diverse socioeconomic (e.g., first generation, 
high financial need, rural high schools) and racial 
(e.g. African American, Hispanic, Caucasian, African) 
backgrounds comprise the cohorts. The gains in 
motivation and confidence reported by the students 
indicate this program works and all except 1 of the 
14 participants secured research positions during the 
following summer. The cohort this summer has a 
similar demographic, and will again be supported by 
peer mentors.

POSTER 29 - Session C
Synergy: Integrated Programs Lead to Persistence 
and Success
Marsteller, P.A, Kohlhorst, D.
Emory University, Atlanta, GA

Integrated programs of academic support and early 
research are essential to developing identity as a scientist 
and increasing persistence of underrepresented students. 
Since 1995, the Hughes Undergraduates Excelling in 
Science (HUES) Program has provided guidance and 
support for underrepresented minorities interested in 
science and science careers. HUES has two components: 
a week-long Summer Institute preceding the freshman 
year, followed by various activities to support participants 
throughout their years at Emory. ECCSE supports 
collaborations between Oxford and Emory, providing 
faculty development of best practices in course design, 
assessment, and inclusive instruction. A pre-freshman 
bridge program has served 198 prospective STEM 
students (60% UR), building key critical thinking, 
campus resource discovery and learning community 
skills. The Research Partners Program since 2004 has 
placed 986 first-and second-year students (13% UR) in 
research projects in all disciplines, 70% of these in the 
sciences. The Summer Undergraduate Research Program 
at Emory (SURE) has served over 1,660 students 
(30% UR). The synergistic effect of early interventions 
and research programs aids students in successfully 
completing a degree in the STEM disciplines. Our data 
show the clear value of these early academic and research 
events that fosters identity student as a scientist, academic 
success and graduate school entry.
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POSTER 22 - Session A
Long-term Impact of Early Participation in 
CUREs on Attitudes and Persistence in STEM
Minchella, D.J., Gardner, S.M., Gleichsner, A.M.
Purdue University, West Lafayette, IN

We are evaluating the long-term impact of our first-year 
CURE lab classes. Seniors who enrolled in either the 
traditional (n=89) or CURE (n=38) biology laboratory 
courses as first-year students completed an online 
survey that asked them current major, their plans after 
graduation, research experiences, and their agreement 
with statements about science and scientific research. 
There were no differences between the two lab types 
for the percentage of students who were still biology 
majors (over 70%). However, a higher percentage of 
students who took the CURE lab engaged in at least one 
semester of research compared to students who took the 
traditional lab (64% vs. 48%) with a higher percentage 
of students who took the CURE lab taking part in >1 
semester of research. There were significant differences 
in student agreement with the statements ‘I understand 
the process of scientific research’ and ‘Knowing science is 
beneficial to my life’ with more CURE students selecting 
strongly agree and agree than traditional lab students. 
Finally, there was no difference between the student 
groups with respect to their plans following graduation 
with over 80% of students planning to pursue education 
or a job in a STEM-related field. Preliminary data 
indicate that students who enroll in CUREs feel they 
have a better understanding of scientific research and the 
value of science in their lives, however these differences 
do not seem to have an impact on their persistence in 
STEM.

POSTER 20 - Session C
Creating an Inclusive and Diverse Scientific 
Community through Group Learning 
Strategies, Support Networks, and Ongoing 
Programming
Niemeyer, E.D., 
Southwestern University, Georgetown, TX
A major focus of our HHMI-funded initiative is 
promoting the success and retention of all science 
students through inquiry-based learning strategies in 
our science and math courses, increased academic and 
social support, and ongoing diversity programming. 
Inquiry-based learning enhances students’ critical 
thinking and problem solving skills, and active learning 
strategies are correlated with increased persistence of 
women and underrepresented students in the sciences. 
We also implemented a Supplemental Instruction 
program to improve student retention and success 
within key introductory and mid-level science courses. 
Participation in undergraduate research is central to our 
efforts, and our eight-week multidisciplinary summer 
program provides collaborative research opportunities 
for 30-40 students annually. In addition to research, 
students participate in professional and social activities 
to promote integration across disciplines and a feeling 
of scientific community. During the academic year, we 
host regular seminars and our Science Research Open 
House, and we offer a course taught by our HHMI 
faculty mentor that is designed to foster collaboration, 
discussion, and a vibrant research community among 
students across the sciences. Finally, we provide 
ongoing diversity workshops for all science and math 
faculty – on topics such as the campus racial climate, 
stereotype threat, and gender bias in the classroom 
– to reinforce strategies that ensure the success of all 
students.
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POSTER 27 - Session B
Impact of Curricular and Co-curricular Reform 
on Student Learning and Retention at Spelman 
College
Pai, A., Hibbard L., McGinnis, M., Lee, M.
Spelman College, Atlanta, GA

Through funding from HHMI, the Biology Program 
at Spelman has been at the fore front of Biology 
education. The department launched its novel skills-
based curriculum in 2006 even prior to the first Vision 
and Change in Undergraduate Biology Education 
meeting in 2009 which called for a ‘competency-
based’ undergraduate biology curriculum. Thus the 
program has a cutting edge curriculum with 1) a four 
semester long introductory core,2) a focus on skills 
development in the course of the introductory core and 
3) student-centered active learning pedagogies in all 
classes. After building the skills-based curriculum, the 
department focused on developing a culture of research. 
A second point of distinction is the strong focus on 
undergraduate research. Faculty have developed over a 
dozen courses that involve research. This has resulted in 
a complete transformation in the learning experience of 
students such that than 70% of the students graduate 
with a research experience. Since fall 2009, when 
research courses were first offered, the productivity of 
undergraduate researchers has increased dramatically, 
they are 4.5 times more likely to present at a regional, 
national or international conference. Most recently the 
HHMI program has broadened its impact to create 
interdisciplinary STEM courses and student mentoring. 
All have of the programmatic initiatives have benefited 
student learning.

POSTER 23 - Session C
Applying Marketing Research to Investigate 
Undergraduate Science Student Needs
Rampersad, J.N., Schembri, S.
University of Texas-Pan American, Edinburg, TX

STEM disciplinary training is a high national priority 
due to projected shortfalls in attaining a diverse STEM 
workforce and consequent negative economic impact. 
Given that experiential learning is effective in attracting 
and retaining STEM students, an intervention program 
was implemented, which offered paid research internships 
and professional development training to students 
interested in science and engineering research careers. 
In spite of extensive advertisement (posters, flyers in 
prominent areas), a survey of the general science student 
population showed majority were not aware of these 
opportunities. Thus, we began marketing research to 
devise a strategy that effectively delivered a higher impact 
and appeal. This report focuses on the first step: to 
identify students’ areas of need. We used an innovative 
research approach called a Zoom session where students 
were asked to picture their lives five to ten years in the 
future, build a collage to represent that vision, and then 
explain the vision captured in the collage. Three zoom 
sessions were conducted and comprised of a mix of 
freshmen, sophomore, junior, and senior science students, 
where some students were interested in science research 
careers. The zoom sessions were visually recorded, 
transcribed, and thematically analyzed. Identified 
themes include, at the periphery, research skills, coping 
skills, lifelong friendships, innovation, and career plan 
development, while at the core was constructing scientific 
self.
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POSTER 25 - Session A
Evaluation of HHMI-funded Undergraduate 
Research at Hunter College
Raps, S. 
Hunter College of the City University of New York, 
New York, NY

The objective of the Student Research component of our 
HHMI USE grant is to provide access to quality research 
so that participating undergraduates become invested in 
research and a career including research. This component 
is comprised of: 1) an Undergraduate Scholars Program 
involving a two-year commitment to laboratory research 
in a Hunter College faculty member’s laboratory, a 
$12,000/year stipend enabling participants to devote 
approx 20 hours/week to research, and $1,500 to attend 
a national or international conference, 2) Undergraduate 
Summer Research Internships where interns spend ten 
weeks during the summer at either the Marine Biological 
Laboratory or the Cold Spring Harbor Laboratories. 
Both scholars and interns present their research, in the 
form of a talk to the Biology Department in the fall, and 
as a poster or 10-minute talk during the yearly spring 
Undergraduate Research Conference at Hunter College. 
For most of the undergraduate participants, our goal is 
being achieved. Evidence for this includes reports from 
mentors stressing participants’ interest and aptitude, 
responses to questionnaires and HHMI SURE surveys 
indicating a greater interest in research after participating 
in either of the two research programs, ability of students 
to prepare and present talks and/or posters on their 
research at local, national and international meetings, 
publications, where they go after graduation, and that 
they continue to pursue laboratory research in medical 
school.

POSTER 26 - Session C
STEM Persistence and Trajectories of St. Olaf 
Students
Richey, Matthew P.
St. Olaf College, Northfield, MN

As part of a research project led by St. Olaf students 
and faculty, we looked at ways of quantifying students’ 
intentions to major in a STEM field based on their 
early career course choices. STEM fields at St. Olaf are 
defined to be Biology, Chemistry, Computer Science, 
Mathematics, Physics, and Psychology. Student inten-
tions were analyze early (i.e., as an entering student) 
and after their first year.

Key research questions included: 

1. How does St. Olaf compare to other schools in 
their STEM attrition/retention rates? 

2. How can we categorize liberal arts students’ inten-
tion based on coursework without having the true 
intention information given to us?

3. How do certain groups of interest within the 
student population compare to the overall student 
population in their STEM attrition/retention rates? 

4. What characteristics separate students who persist 
in STEM from those who do not persist in STEM? 

5. Are there any characteristics that may signal that a 
student is at risk of dropping out of STEM? 

To address these questions, the research group analyzed 
course enrollment data from 2002 through 2013 using 
logistic regression models. Several early indicators of 
pursuing a STEM major were identified, including 
race, Advance Placement preparation, and mathematics 
background. At the end of the second year, grade point 
also became an indicator of perseverance to STEM 
major.
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POSTER 18 - Session B
Beyond Recruitment: How Do You Support 
Faculty Engagement in Pedagogical Reform by 
Involving Them in the Implementation Process?
Shusterman, G.P., Weasel, L.H., Skinner, E., 
Currie, C.
Portland State University, Portland, OR

Portland State University STEM faculty will co-create 
an optimization of curriculum and teaching practices 
based on deliberative democracy pedagogy in order to 
impact student persistence, retention, learning, and 
positive science identity through reform of introductory 
majors courses. This study is not only investigating 
the effectiveness of the evidence-based course reform 
on student outcomes; it also seeks to examine how 
to effectively involve and engage faculty in reform 
efforts. Utilizing interviews and surveys of faculty, 
this project will determine what types of institutional, 
departmental, and peer supports, as well as, what types 
of student feedback, faculty need to experience in order 
to see the feasibility and value of the reforms, leading 
to authentic and sustainable faculty engagement in 
the reform. Further study will examine how faculty 
implementation experiences may influence subsequent 
engagement in teaching, coping strategies and potential 
to induce institutional change in the experience and 
perception of STEM education.

POSTER 37 - Session C
Evidence-Based Practices to Promote 
Underrepresented Minority STEM Student 
Persistence and Success at Drexel University: First 
Steps
Stanford, J. S., King, D. B., Murasko, D. M.
Drexel University, Philadelphia, PA

Underrepresented STEM students at Drexel University 
face many of the same barriers faced at other institutions. 
Social isolation is a concern for underrepresented 
minority students (URMs), as these students are 
underrepresented amongst their peer group and often 
lack role models that represent their race/ethnicity in 
STEM disciplines. Student academic preparation is 
another barrier that can impede student persistence 
and success, especially in the many large introductory 
STEM courses that are taught primarily through 
lecture on Drexel’s campus. Drexel is in the beginning 
stages of addressing the problems of social isolation 
and transforming STEM classroom environments 
to support the learning of all students, but especially 
those underrepresented in STEM fields. Here we will 
describe the approaches we are beginning to implement 
to promote the persistence and success of URM STEM 
students.
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POSTER 6 - Session B
Promoting STEM Persistence and Interest in 
K-12 Teaching through Community Outreach 
and the Math Curriculum at Lewis & Clark 
College
Stanhope, E.A., Finkel, L.A., de Paula, J.C.
Lewis & Clark College, Portland, OR

K-12 teachers with strong math and science preparation, 
and the depth of cultural skills needed to educate a 
diverse student population, play a key role in growing 
our national STEM workforce. The HHMI funded 
Collaborative Approaches to Undergraduate Science 
Education 2.0 (CAUSE) project at Lewis & Clark 
College seeks to increase the number of Lewis & Clark 
undergraduate science and math majors who become 
teachers, with particular emphasis on recruiting future 
teachers from groups underrepresented in science. A 
first major component of CAUSE is the Community 
Engagement and Leadership in Science (CELS) 
Outreach Program. CELS offers undergraduate science 
students paid opportunities to lead small teams of high 
school students in community-based inquiry projects, 
under the mentorship of faculty from the Lewis & 
Clark Graduate School of Education. A second major 
component of CAUSE is the development and launch 
of a course called Math 123, “Calculus and Statistics for 
Modeling the Life Sciences.” Math 123 offers a biology 
context rich alternative to traditional introductions to 
college-level mathematics, and is taught using principles 
of inclusive pedagogy. Both CELS and Math 123 seek 
to promote URM persistence and success in STEM in 
addition to building interest in K-12 teaching careers. 
This poster will detail the implementation, successes 
and challenges of CELS and Math 123 with particular 
emphasis on issues of STEM persistence and success.

POSTER 4 - Session B
Defining the Quantitative Skills of Incoming 
Biology Students
Stanhope, E.A., Davis, G.K., Overvoorde, P.J., 
Zieffler, A.S., Ziegler, L., Le, L.J., Vinces, M.D., 
Preest, M.R., Belitsky, J.M., Haque, T., Brodfueh-
rer, P.D., Umbanhowar Jr., C.E., McFadden, C.S.
Lewis & Clark College, Portland, OR

Recent national reports such as Vision and Change, 
Preparing Future Physicians, PCAST and BIO2010 
make the case that a student’s quantitative preparation 
correlates with persistence and success in the life 
sciences. Unfortunately, among the students who take 
the ACT entrance exam, only 43% achieve a score 
that indicates they have a 50% chance of earning a B 
or above in their first college-level math class. More 
disconcerting is that, of 12th grade students with high 
STEM interest, fully 45% have weak mathematical 
preparation as measured by the ACT. With funding 
from HHMI, science faculty from eight liberal arts 
colleges, along with a team in Educational Psychology 
at the University of Minnesota, formed the Q6 
Consortium. Here we describe the Consortium’s 
efforts over the past 2.5 years to develop, pilot, and 
refine a 22-item instrument called the Biology Science 
Quantitative Reasoning Exam (Biosquare) that probes 
student skills with the quantitative topics deemed 
essential for undergraduate preparation in biology. 
We envision that the Biosquare will communicate 
to entering life science students areas of quantitative 
strength and weakness, provide data for faculty on 
what students know, and, at the programmatic level, 
highlight the quantitative skills biology instructors 
consider to be important. The Biosquare will offer 
empirical insight into the quantitative skills gap, 
informing efforts to bolster life science student success 
through strengthened quantitative preparation.
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POSTER 35 - Session B
Strategies to Improve Undergraduate 
Engagement and Success in Biology
Staub, N.L., Swanson, B.O., Zack, R., Hinz, A., 
and Anders, K.
Gonzaga University, Spokane, WA

An important part of supporting persistence in STEM 
fields is offering engaging introductory classes that 
build a strong foundation of knowledge and study 
skills. To accomplish this goal, Gonzaga’s Biology 
Department (i) redesigned its introductory core 
sequence of courses using the AAAS Vision and Change 
document as a guide, (ii) implemented a research-
based laboratory course (Phage Discovery Lab) for all 
introductory biology students, (iii) offered a one-credit 
first semester course for all freshman majors to explore 
research/study abroad/career opportunities in biology, 
and (iv) began a peer mentoring program. Other 
strategies the department uses to promote persistence in 
the major include promoting community involvement 
via science education outreach to K-6 schools and 
implementing additional course-based research 
experiences throughout the curriculum. Preliminary 
assessment results on persistence of under-represented 
minority students in STEM vs. non-STEM majors will 
be presented.

POSTER 32 - Session C
Establishment and Assessment of the Biology 
Scholars Program at Swarthmore College
Vallen, E.A., Baugh, A.T., Crouch, C.H., Formica, 
V.A., Kaplinsky, N.J., Shores, R.H., Siwicki, K.K., 
Geller, B.D.
Swarthmore College, Swarthmore, PA

To increase the success of a diverse group of biology 
majors, we have developed the Biology Scholars 
Program, a half-credit attachment to our established 
introductory biology courses, for a small number of 
first-year students. Importantly, the SP was designed 
to complement our existing introductory courses by 
supporting the SP students so they would not lag behind 
their peers. The SP attachment proactively cultivates the 
advanced study skills necessary for success in biology 
while simultaneously developing the firm analytical 
and integrative foundation that continuation in college 
biology requires. 
 
Students applied to enroll in the SP; a subset of first-year 
students were specifically invited to apply. Invitations 
and acceptance were determined by a combination of 
commitment to hard work and engagement with the 
subject, as well as some background factors that reflected 
a capacity to benefit from the experience. The majority 
of students invited to participate enrolled. Biweekly 
sessions consisted principally of small group problem 
solving, but also included individual exercises and visits 
to research laboratories to meet biology faculty. Students 
had the opportunity to get advice on future classes 
and brainstorm about ways to support future biology 
students. 
 
Survey and interview data assessing learning gains, 
self-efficacy and commitment to continuation in the 
biological sciences in this cohort of students will be 
presented.
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POSTER 28 - Session A
Enrichment of a Teacher Preparation Program 
through Incorporation of Microbial Ecology 
Research Experiences
Vazquez, E., Rubin M., Steidel H.
University of Puerto Rico at Cayey, Cayey, PR

The objective of our HHMI-supported program is to 
provide research experiences to future science teachers 
in the area of microbial ecology and to assess if they 
can transfer the related concepts and competencies 
to precollege students through an outreach program. 
After completing a one-year research program, a 
summer academy is offered where pre-service and in-
service teachers design research activities that are to 
be carried out to impact 4th to 12th grade precollege 
students during a pre-practicum course. Our pre-
service teachers have isolated, purified and partially 
characterized soil bacteria using PCR-amplification 
followed by sequence determination and bioinformatics 
analyses of their 16S rRNA genes, including agarase 
producers and some capable of degrading contaminating 
oils. Fungi and novel bacteriophages have been also 
characterized. They have also developed teaching units 
aligned with the 2012 NSTA Standards for Teacher 
Preparation and Puerto Rico´s 2014 Core Standards 
for Science incorporating scientific inquiry as part of 
the curriculum. Our assessment data indicates that our 
program is having a significant impact on the pre-service 
teachers’ performance, their determination to stay in 
the profession, the in-service teachers incorporation of 
research experiences and activities into their curriculum, 
and in pre-college students’ interest in the sciences. The 
Howard Hughes Medical Institute and UPR-Cayey 
support this research.

POSTER 2 - Session C
LSU Office of Strategic Initiatives: Model 
Programs for Creating and Sustaining Diversity 
in STEM
Warner, I., Crawford, M.B., Wright, A., Thomas, 
G.A.
Louisiana State University, Baton Rouge, LA

This poster will focus on ongoing programs at 
Louisiana State University (LSU) in the Office of 
Strategic Initiatives (OSI) that are designed to enhance 
the participation and education of a diverse population 
of students (graduate and undergraduate) in the areas 
of science, technology, engineering, and mathematics 
(STEM).  Many programs will be cited. However, 
three programs in particular will be highlighted. The 
first program is the Howard Hughes Medical Institute 
(HHMI) Professors program and the second is the 
Louisiana-STEM (LA-STEM) program. Both of these 
programs focus on successful models for enhancing 
the educational experiences of a diverse group of 
undergraduate students through the use of mentoring, 
research, and educational tools.  These two programs 
are designed to respectively enhance the educational 
performances of at-risk and high achieving diverse 
student populations.  The HHMI and LA-STEM 
programs foster a “community of learners” atmosphere 
by providing an environment which focuses on peer-
mentoring, metacognition (learning how to learn), 
time management, and undergraduate research.  The 
elements and success of these two programs to date will 
be outlined and discussed.  In addition, the bridge-to-
the doctorate program, which is also housed in OSI, 
will be discussed in the context of encouraging under-
represented minority graduate students to pursue 
terminal degrees  in STEM fields.

39

POSTER ABSTRACTS



2015 HHMI Constellation Studio A

POSTER 34 - Session C
Biology Boot Camp Increases Success, Retention 
and Graduation Rates
Wischusen, S.M., 
Louisiana State University, Baton Rouge, LA

Students often enter college under-prepared, especially in 
STEM. Often these students have excelled in high school, 
but failed to learn effective study and time management 
skills. In addition, they have limited experience in 
coping with struggling academically and as a result 
drop courses or change their major the first time that 
they are not as successful in a course as they expected. 
Programs that can give them an authentic academic 
experience prior to the start of their first year can 
positively impact their entire college career. The Biology 
Intensive Orientation for Students (BIOS) Program, a 
five-day pre-freshman content focused boot camp, was 
designed to give students tools and strategies to succeed 
at Louisiana State University. While the program has had 
a significant impact on the success of students in their 
initial introductory course, more importantly it has had a 
significant impact on the long-term success, retention in 
the major and graduation rate of Biology majors at LSU 
and now at more that 20 universities across the US.

We have developed a successful model to offer 
authentic research experiences in three core 
introductory biology course labs: serving a population 
of students who are 29% first generation, 65% Pell 
and 80% minority. Our model has two anchors: i) 
a scaffolding template which requires students to 
progressively build a repertoire of research lab skills, 
used throughout the three introductory courses; and 
ii) a faculty support team in each lab, consisting of a 
postdoctoral fellow, a graduate assistant and peer-led 
team learning (PLTL) undergraduate assistants. A lower 
instructor:student ratio enhances the potential for 
successful outcomes with students that have minimal 
to no prior research experience. We have used a module 
blueprint to provide students with an authentic 
research experience and our curriculum has been 
grounded in the development of thought processes 
related to designing and implementing experiments of 
increasing complexity. 

Assessment of students in traditional and CURE labs 
indicate many significant differences in self-reporting 
gains by CURE students, including their ability to 
analyze data, present scientific work in written or 
oral format, understand the research process, work 
on a project or problem with no clear solution or 
on a project which is entirely of their own design. 
Preliminary data also supports that students completing 
at least one CURE lab have increased retention, as 
measured by promotion from Biology I to II, and a 
significantly higher GPA.

POSTER 31 - Session A
A Model for Introducing CUREs in 
Introductory Biology Courses: A Focus on High 
Pell and First Generation Student Pool
White, S.L., Grillo, W.H., Key, Catherine S., 
Phillips, R.S., Royal, M.O., McDonald, D., 
Council, S.E., and Hollowell, G.P.
North Carolina Central University, Raleigh, NC
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CONCURRENT SESSION GUIDE

For breakout sessions, we provided some questions to guide discussion. Facilitators should appoint a scribe unless HHMI staff is 
available.  After introductions, facilitators may use the guided questions below to focus group discussion.  These are guides-other 
questions may emerge. All groups will report on the last day and will summarize points made and potential plans for mini-grants.

Data Analytics 
• What pathways might students take to majors at 

your institution? 
• What defines success in the long run? MD, MD/

PhD, PHD? Do doctorates in Public Health and 
Psychology count?

• Since most pre-med, pre-dent and pre-vets do not 
have to have a science major, how does that affect 
your definition of success and persistence?

• What measures of diversity does your institution 
routinely track? Who has access to reports?  
Chairs? Deans?
• Does your institution keep track of first-

generation college students who represent 
socioeconomic diversity?

• Has your institution made progress toward 
census definitions of ethnicity that allow 
students to indicate multiple racial/ethnic 
identifications? 

• If so, how are multiracial students included 
in standard reports?

• How does your school analyze and report 
persistence, retention/attrition/success data?

• Who has access to reports?  Chairs? Deans?
• Is it routinely disaggregated by race/ethnicity?
• Is it routinely disaggregated by gender?
• Is it disaggregated by race/ethnicity and 

gender, SES and first generation status 
simultaneously?

• How can data analytics help assess student 
pathways? Learning? Support needs?

Supporting Persistence of Students from Diverse 
and Non-Traditional Backgrounds: What Works? 
Early research, active learning, developing a scientific 
identity, bridge programs, learning communities and 
academic support particularly for gateway introductory 
courses have been reported as contributing to persistence.  

• What elements exist on your campus? 
• How do you evaluate success? 
• What additional interventions might you propose?
• How might the Graham et al. persistence 

framework guide your interventions?
• What kinds of undergraduate research programs 

exist on your campus? (Early research? Course 
embedded research, research for credit? Honors 
thesis? Capstone projects?)

• What kinds of career planning and exposure can 
be put in place?

• How are peer and faculty mentors trained? How are 
students prepared for mentoring?

• Campbell et al. show that students want more emphasis 
on social justice, health disparities, application and 
communication skills especially as related to families and 
non-scientists.  How can these ideas be incorporated?

Supporting Persistence of Students from Diverse and 
Non-Traditional Backgrounds: Setting a Research Agenda 
Early research, active learning, developing a scientific identity, 
bridge programs, learning communities, mentoring and 
academic support particularly for gateway introductory courses 
have been reported as contributing to persistence. 

• Which elements might contribute the most? 
• Which are most cost-effective?
• Can bridge programs operate online as opposed to 

residential?
• What elements of learning communities provide 

the biggest impact? Must they be residence-based? 
Interdisciplinary?

• Are course-embedded research experiences as effective 
as traditional mentored-research programs in preparing 
students for graduate school? Do they have an impact 
on persistence in STEM majors?

• Can individual development planning be implemented 
for undergraduates?  What changes to myIDP would 
be required? ~Can other tools such as MAPP, Myers-
Briggs, etc. provide useful information?  What kinds of 
career planning and exposure are most effective?

• What elements of mentor training contribute to 
improving mentoring relationships? 

• How do faculty rewards/incentives systems affect 
implementation of model programs?

• HBCUs and HSIs (as well as women’s colleges) 
contribute more UR doctoral completers than PWIs. 
Why? What elements can be adapted to majority 
institutions?

• Can we compare strength-based vs. deficit-based 
frameworks?  Can they be integrated through self-
assessment and IDP?
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Developing a Science Identity 
• What programs support the development of identity 

as a scientist? On your campus?  Others that you know 
about?

• What changes to introductory courses might affect 
development of a scientific identity?

• Do learning communities and departmental clubs 
have a major impact?

• Would course-embedded research experiences in all 
introductory courses be an important contributor?

• What challenges exist?

Adapting the Meyerhoff Model 
“The Meyerhoff Scholars Program at the University of 
Maryland, Baltimore County, provides students with financial, 
academic, and social support while encouraging collaboration, 
close relationships with faculty, and immersion in research.”

• What elements of the model exist on your campus?
• What challenges exist to adopting the model?
• What adaptations might your institution make?
• How would you measure success?

The Elephant in the Room: Achieving Faculty Diversity
Gibbs and Griffin (2013) state “…diversifying the professoriate 
remains“ perhaps the least successful of the diversity initiatives” 
(National Academy of Sciences [NAS], 2011, p. 47), and 
the representation of women and minorities significantly 
lags in comparison with their share of PhDs awarded. 
African Americans, Latinos, Native American/Alaska 
Natives, and Native Hawaiian/Pacific Islanders (collectively 
underrepresented minorities, or URMs) receive nearly 13% of 
BMS PhDs awarded to U.S. citizens, but receive fewer than 
5% of all NIH RO1 grants and are <2% of the basic science 
tenured/tenuretrack (TTT) faculty at U.S.medical schools 
(Nelson and Brammer, 2010; NRC, 2011; NIH, 2012b). 
Similarly, women receive more than 50% of life sciences PhDs, 
but their representation on basic science TTT faculty at the 
most research-intensive institutions remains around 33% 
(Jolliff, et al., 2012).” They also show that interest in academic 
faculty positions decline as training progresses. 

Since mentors and role models are important to student 
identity formation and since diverse voices can create 
better solutions to challenging institutional problems and 
scientific research, what actions can your institution take to 
recruit and retain a diverse faculty?
• What programs exist on your campus?
• Implicit bias training for selection and recruitment 

committees?
• Work-life balance policies?
• Mentoring for beginning faculty?
• What are the challenges to recruiting? How does your 

department recruit?
• Is this a critical mass issue that requires cluster hires?

CONCURRENT SESSION GUIDE

Framework for Institutional Change 
The Boyer report recommended Ten Ways to Change 
Undergraduate Education 
1. Make Research-Based Learning the Standard 
2. Construct an Inquiry-based Freshman Year 
3. Build on the Freshman Foundation 
4. Remove Barriers to Interdisciplinary Education 
5. Link Communication Skills and Course Work 
6. Use Information Technology Creatively 
7. Culminate with a Capstone Experience 
8. Educate Graduate Students as Apprentice Teachers 
9. Change Faculty Reward Systems 
10. Cultivate a Sense of Community

• What are the most significant barriers that 
underrepresented students encounter in 
matriculating to college/university and pursuing 
STEM fields?

• What are the most significant barriers that 
underrepresented students encounter in persisting 
and succeeding in STEM fields?

• What are the barriers to achieving change? 
• What structural barriers impede progress?
• What can we do at our own institutions? As a 

group?
• What are some ways that funders can influence 

institutional change?
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1.1 Data Analytics
D115

Last Name First Name 
Aley Stephen 
Burtis Kenneth 
Fata-Hartley Cori 
Gibbs Kenneth 
Hartzell Trish 
Hill Emorcia 
Hokit Grant 
Hughes Lee 
Molinaro Marco* 
Pagliarulo Chris* 
Richey Matthew 
 

1.2 Supporting Persistence of Students from Diverse 
and Non-Traditional Backgrounds: What Works?
D125

Last Name First Name 
Amato-Wierda Carmela 
Epstein Irving 
Hurtado Sylvia* 
Ireland Shubha 
Lamborn Alan 
Marsteller Patricia 
Minchella Dennis 
Niemeyer Emily 
Stanhope Elizabeth 
White Sandra 
 

*session facilitator

1.3 Supporting Persistence of Students from Diverse and 
Non-Traditional Backgrounds: Setting a Research Agenda 
D124

Last Name First Name 
Gross Deborah 
Kurt Robert 
Leautaud Veronica 
MacGregor Kelly 
Rampersad Joanne 
Raps Shirley 
Vazquez Edwin* 
 

1.4 Developing a Science Identity
D116 

Last Name First Name 
DiBartolo Patricia 
Eddy Sarah 
Graham Mark* 
Linder Maria 
Pai Aditi* 
Shusterman Gwen 
Stanford Jennifer 
Staub Nancy 
Wischusen Sheri 
 

 
1.5 Adapting the Meyerhoff Model
North Lounge

Last Name First Name 
Davis Gregory 
Delesalle Veronique 
Hill April 
I’Anson Helen 
Lopez Javier 
Sto. Domingo Mariano* 
Matsui John* 
Vallen Elizabeth 
Warner Isiah 
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2.1 Data Analytics
D115

Last Name First Name 
Epstein Irving 
Hill Emorcia 
I’Anson Helen 
Ireland Shubha 
Leautaud Veronica 
Minchella Dennis 
Molinaro Marco* 
Niemeyer Emily 
Pagliarulo Chris* 
Pai Aditi 
Stanhope Elizabeth 
Vazquez Edwin 
White Sandra 
 

2.2 Supporting Persistence of Students from Diverse and 
Non-Traditional Backgrounds: Setting a Research Agenda 
D124

Last Name First Name 
Amato-Wierda Carmela 
Eddy Sarah 
Graham Mark 
Hokit Grant 
Hughes Lee 
Hurtado Sylvia 
Lamborn Alan 
Lopez Javier 
Vallen Elizabeth 
Wischusen Sheri* 
 

*session facilitator

2.3 Supporting Persistence of Students from Diverse 
and Non-Traditional Backgrounds: What Works?
D125

Last Name First Name 
Burtis Kenneth 
Delesalle Veronique* 
DiBartolo Patricia 
Fata-Hartley Cori 
Gibbs Kenneth 
Hartzell Trish 
Hill April 
Linder Maria 
Matsui John 
Rampersad Joanne 
Richey Matthew 
Shusterman Gwen 
Stanford Jennifer 
Staub Nancy 
Warner Isiah 
 

2.4 Developing a Science Identity
D116

Last Name First Name 
Aley Stephen* 
Davis Gregory 
Gross Deborah 
Kurt Robert 
MacGregor Kelly 
Marsteller Patricia 
Raps Shirley 
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3.1 Supporting Persistence of Students from Diverse 
and Non-Traditional Backgrounds: What Works?
D125

Last Name First Name 
Aley Stephen* 
Davis Gregory 
Eddy Sarah 
Graham Mark 
Gross Deborah 
Hokit Grant 
I’Anson Helen 
Kurt Robert 
Leautaud Veronica 
Lopez Javier 
MacGregor Kelly 
Molinaro Marco 
Richey Matthew 
Vallen Elizabeth 
 

3.2 The Elephant in the Room: Achieving 
Faculty Diversity
D116

Last Name First Name 
Delesalle Veronique 
Epstein Irving 
Gibbs Kenneth 
Hartzell Trish 
Hill April 
Hill Emorcia* 
Linder Maria 
Minchella Dennis 
Pai Aditi 
Raps Shirley 
Vazquez Edwin* 
Warner Isiah* 
 

*session facilitator

3.3 Framework for Institutional Change
D124

CONCURRENT SESSION III

SESSION ASSIGNMENTS

Last Name First Name 
Amato-Wierda Carmela 
Burtis Kenneth 
DiBartolo Patricia 
Fata-Hartley Cori 
Hughes Lee 
Hurtado Sylvia 
Ireland Shubha* 
Lamborn Alan* 
Marsteller Patricia 
Matsui John 
Niemeyer Emily 
Pagliarulo Chris 
Rampersad Joanne 
Shusterman Gwen 
Stanford Jennifer 
Stanhope Elizabeth 
Staub Nancy 
White Sandra 
Wischusen Sheri 
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