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Welcome to Washington, D.C.,
On behalf of the National Science Foundation Division of Graduate Education
(NSF DGE), we would like to welcome you to the inaugural Innovations in Graduate
Education (IGE) PI Meeting. During the meeting, you will engage with leading
graduate education researchers, NSF staff, and IGE PIs who each have their own
unique expertise.
The IGE Program is a critical component of DGE’s goal to build a robust graduate
education research community. As IGE projects share outcomes at this conference,
as well as through wider dissemination, we will add to the graduate education
knowledge base and identify best practices. We also look forward to hearing your
ideas on other ways that DGE and NSF can foster and support this community.
The PI planning committee and the American Chemical Society have done an
amazing job of designing an interactive program. They have generously contributed
their ideas and time to make this conference a worthwhile and engaging
experience. Please take a moment to thank the planning committee, as well as our
hosts at the American Chemical Society.
We hope that you will take advantage of the many opportunities to engage and
network during the conference, because it is your contributions that bring richness
and depth to the experience for everyone. We look forward to interacting with you
during the 2020 IGE Annual PI Meeting!
Sincerely,

Laura Regassa and John Weishampel
IGE Program Directors
NSF Division of Graduate Education
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Agenda-at-a-glance
The 2020 NSF IGE
Principal Investigators
Meeting will be held at:

T H U R S DAY , JANUARY 3 0, 2020
Noon–4:00 pm

Pre-meeting workshops
Broadening participation

Othmer Hall, American Chemical Society

The American
Chemical Society
1155 Sixteenth St., NW
Washington, D.C. 20036

4:00–8:00 pm

Registration

and

4:00–4:30 pm

Poster session set-up

4:30–6:00 pm

Project Showcase and networking reception

6:00–6:15 pm

Break

6:15–8:00 pm

Welcome and opening session

8:00–9:00 pm

Networking reception

9:00–9:15 pm

Poster session take-down

The Darcy Hotel
1515 Rhode Island Ave., NW
Washington, D.C. 20005

Leading change

Marvel Hall, American Chemical Society
Logan Ballroom Foyer, The Darcy Hotel
Logan Ballroom, The Darcy Hotel
Logan Ballroom, The Darcy Hotel
–Heavy appetizers will be served–

Ellington Room, The Darcy Hotel

Logan Ballroom and Foyer, The Darcy Hotel
–Dessert will be served–

FRI DAY , JAN UARY 3 1 , 2020
8:00–9:00 am

Networking breakfast

9:00–9:30 am

Setting the stage for the day

9:30–11:45 am

Advancing the knowledge base

11:45 am–1:00 pm

Lunch and Open Space discussions

1:00–2:15 pm

Preparing the STEM workforce for the 21st century Othmer and Marvel Halls, American Chemical Society

2:15–2:30 pm

Break

2:30–4:30 pm

Catalyzing innovation

4:30–5:00 pm

Next steps and closing remarks

Marvel Hall, American Chemical Society
Marvel Hall, American Chemical Society
Othmer & Marvel Halls, American Chemical Society
Marvel Hall, American Chemical Society

Marvel Hall, American Chemical Society
Marvel Hall, American Chemical Society

Denotes events held at The Darcy Hotel
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Overview of the IGE Program
Innovations in Graduate Education (IGE)
projects were first supported in 2015, under
the IGE track introduced in the second year
of the National Science Foundation (NSF)
Research Traineeship (NRT) program.
In 2017, after the third set of NRT-IGE awards,
a separate program solicitation was released
(see sidebar). Two sets of IGE awards have
been given under NSF 17-585.
Over the past five years, the IGE program
has supported projects to:
 Pilot, test, and validate innovative
approaches in science, technology,
engineering, and mathematics (STEM)
graduate education, and
 G
 enerate the knowledge required for
their customization, implementation,
and broader adoption.

INNOVATIO N S I N GRA D UAT E
E D UCATIO N ( I G E ) P ROG RA M
Excerpted from NSF 17-585
I. INTRODUCTION
Science, technology, engineering, and
mathematics (STEM) graduate education is
poised to undergo a major transformation.
There are multiple drivers for change
including: (i) recent major national reports
on the state of STEM graduate education[1],
(ii) the accelerating pace of science and
engineering discoveries and technological
innovations, (iii) national STEM workforce
trends, (iv) the growing globalization
of science and engineering, and (v) the
potential to align graduate education
practices and models with an increasing
understanding of how people learn.

The projects test a variety of approaches in
different contexts, span many disciplines,
and generate a wide range of knowledge.
Each project is informed by learning science
and the existing body of knowledge about
STEM graduate education. Each project is
focused on preparing graduate students for a
successful transition into the STEM workforce.
Collectively, the projects are changing the
graduate education landscape.
As the IGE program evolved, becoming a
program separate from NRT, the solicitations
have responded to growing needs in graduate
education. Recently funded projects have an
even greater emphasis on building on the
existing knowledge base, preparing graduates
for the workforce of the future, and catalyzing
transformations in STEM graduate education.

In addition, there is increasing recognition that
addressing the grand challenges in science
and engineering requires interdisciplinary and
broader professional training that is atypical for
most graduate programs. These realities and the
increasing calls for new approaches to STEM
graduate education represent an extraordinary
opportunity. Accordingly, this solicitation
encourages proposals in Innovations in Graduate
Education (IGE) to test, develop, and implement
innovative and effective STEM graduate
education approaches.
[1] The Path Forward: The Future of Graduate Education, Commission on the Future of Graduate Education in the United
States, 2010; Advancing Graduate Education in the Chemical Sciences, American Chemical Society, 2012; Biomedical
Research Workforce Working Group Report, National Institutes
of Health, 2012; Understanding PhD Career Pathways for
Program Improvement, Council of Graduate Schools, 2014;
Revisiting the STEM Workforce: A Companion to Science and
Engineering Indicators 2014, National Science Board, 2015;
Professional Development: Shaping Effective Programs for
STEM Graduate Students, Council of Graduate Schools, 2017.
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II. PROGRAM DESCRIPTION
IGE projects will generate potentially
transformative models for improvements in
graduate education that prepare the next
generation of scientists and engineers for
the full range of possible STEM career paths
to advance the nation’s STEM enterprise.
IGE is dedicated solely to piloting, testing,
and validating innovative approaches to
graduate education and to generating the
knowledge required for the customization
and implementation of the most successful,
transformative ones. The primary target
population for IGE projects must be master’s
and/or doctoral STEM students in a researchbased degree program that requires a thesis
or dissertation.
The IGE program will not focus on
comprehensive training (see NSF Research
Traineeship Solicitation 16-503) or
foundational research examining how
graduate students learn (see EHR Core
Research Solicitation 15-509), but rather will
promote targeted test-bed efforts that are
informed by evidence, including findings from
research on learning.
Activities proposed as part of the research
project may include, but are not limited to,
student professional skill development, career
preparation and vocational counseling, faculty
training, inventive partnerships, international
experiences, internships, outreach, virtual
networks, and mentoring. In addition, projects
should utilize evidence-based strategies
to broaden participation of students from
diverse backgrounds.

Goals of the IGE Program are to:
 Catalyze rapid advances in STEM graduate
education broadly as well as those
responsive to the needs of particular
disciplinary and interdisciplinary STEM
fields, and
 Generate the knowledge base needed to
inform the development of models as well
as their implementation and adaptability.
The IGE Program calls for proposals to:
 Design, pilot, and test new, innovative and
transformative approaches for inclusive
STEM graduate education;
 Examine the potential to extend a
successful approach developed in one
discipline or context to other disciplines,
or transfer an evidence-based approach
to a new context; and
 D
 evelop projects that are informed by
learning science and the existing body
of knowledge about STEM graduate
education.
Leadership teams (PI/Co-PIs) comprising
professional expertise in the learning sciences
and pedagogy, as well as in the principal
science domain(s), are strongly encouraged.
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Guide to the 2020 NSF IGE Principal
Investigators Meeting
Catalyzing Advances and Generating Knowledge, the first gathering of Principal
Investigators (PIs) and representatives of projects supported by the Innovations in
Graduate Education program, is intended to be interactive, maximizing connections.
There are the connections among people, from those wrapping up the first project awards
from 2015 to those still initiating projects. There are the connections among disciplines,
from the traditional STEM fields to the emerging areas of scientific and educational
research—connections described as interdisciplinary, transdisciplinary, and convergent.
There are the connections among the IGE projects and other efforts to advance graduate
education, including the 2018 report Graduate STEM Education in the 21st Century from
the National Academies of Sciences, Engineering, and Medicine (NASEM). These many and
multifaceted connections will help fulfill the goals of IGE projects and the IGE program,
catalyzing rapid advances in STEM graduate education and generating the knowledge
base for informing the development, implementation, and adaptability of models.

NSF IGE PI meeting objectives

Guiding questions

The NSF IGE PI meeting is designed
to fulfill a series of five objectives:

Participants will be considering three
questions, woven throughout the
meeting sessions:

 Share highlights of progress
 Hold candid discussions regarding
changes in graduate education
 Identify common issues and
strategize approaches for:
∙A
 dvancing the knowledge base
∙ Preparing the STEM workforce
∙ Catalyzing innovations

1. What are the unique aspects and
challenges of the IGE program?
2. How do/can we leverage existing
activities and the research base?
3. How do/can we contribute to the
research base and development
of new models/approaches for
graduate education?

 Inform the next steps of IGE
projects and the IGE program
 Build community to amplify the
impact of innovations in graduate
education

6 | NSF PI MEETING 2020
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Emerging areas of research
The expanding knowledge base in learning sciences
can inform and be informed by IGE projects.
Participants will consider the intersections of STEM
graduate education with these emerging areas of
research:
 Transformative teaching, learning, and
assessment: Educational research continues to
inform the incorporation of teaching-learning
processes and the adoption of evidence-based
and discipline-based educational practices
in classrooms and laboratories, throughout
curricula, and across educational systems. As
education becomes more student-centered,
research guides approaches for supporting
the different roles of learners and educators.
Competencies and outcomes expand the focus
beyond the acquisition of knowledge to include
the development of skills and abilities. Theories
and models to guide systemic educational
reform continue to evolve, resulting in more
effective approaches for leading and sustaining
change, as well as for demonstrating impact.
 Research and practice across disciplines:
Multidisciplinary, interdisciplinary, transdisciplinary, and convergence research are
fostering connections and integration among
STEM fields and the learning and social sciences.
New analytical frameworks and empirical
research methods are fostering creativity and
innovation. Updated conceptual systems,
organizational structures, and educational
programs are benefitting the research and
professional development of graduate students.

 Digital learning: Research on online and
combined online/in-person courses and
programs is facilitating the development
of interactive and adaptive courseware that
provides timely feedback and individual
support. Technology is enhancing and
expanding the ways that people learn, such
as visualization and virtual/augmented/
mixed reality. Increased monitoring and
analytics are informing assessment and
evaluation. Improving the access, outcomes,
and economics of digital learning is
maximizing its potential to achieve impact
on a larger scale.
 Inclusiveness and adaptivity: Research
on broadening participation incorporates
key aspects from the learning and social
sciences. It is informing the use of effective
practices for recruitment, admissions,
socialization, and retention in higher
education and is informed by assessments
and evaluations of these practices. Studies
on socio-emotional mentoring and role
modeling are expanding understanding
of mentoring functions and mechanisms.
Adaptivity, the capacity to address unique
needs, is being developed in areas such as
counseling and academic advising, often
informed by data analytics. One-size-fits-all
approaches are shifting to those involving
more holistic considerations and providing
just-in-time feedback, pathways, and
resources.
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 Professional development: Research
on the acquisition of knowledge, skills,
abilities, understanding, and attitudes that
facilitate progress toward goals is informing
career and professional development.
Definitions, development, and assessment
of competencies, combined with theories
and models, such as social cognitive
career theory, organizational career theory,
person–environment interaction models,
are guiding the development of career
and professional development processes
and programs. Studies of such processes
and programs are informing the adaptation
of tools such as individual development
plans (IDPs), development of skills such
as decision-making and leadership,
and career mentoring in academic
contexts. Research on career pathways
and progressions are improving talent
management.

Cross-cutting issues
In the report Graduate STEM Education in
the 21st Century, the NASEM Committee on
Revitalizing Graduate STEM Education for
the 21st Century described the ideal, modern,
student-centered graduate STEM education
and presented recommendations to actualize
the envisioned system. Themes applying to
both master’s and doctoral education were
identified. Participants will be considering these
cross-cutting issues during the PI meeting:
Improving STEM graduate education
by adjusting faculty rewards and
incentives as they pertain to teaching
and mentoring
Collecting and disseminating data to
increase transparency for prospective
and current STEM graduate students
about institutional degree and career
outcomes, among other metrics
Increasing diversity, equity, and
inclusiveness throughout STEM
graduate programs to cultivate talent
from all backgrounds and promote
continued scientific leadership
Building the ability of the STEM
graduate education system to adjust
to the dynamic nature of the scientific
enterprise and the career options
available to its students
Optimizing the experiences that
graduate students have while in
their programs
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The Darcy Hotel—ACS map

The Darcy Hotel

1515 Rhode Island Ave. NW,
Washington, D.C., 20005

5 minute walk
American Chemical Society
1155 16th St. NW, Washington, D.C.,
20036
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The Darcy Hotel
FIR S T FLOO R FU N C T I ON SPACE

Outdoor Terrace

Ellington
Patio

Ellington
Room

Logan Foyer

Logan Ballroom
West

Logan Ballroom
East
Lobby
Front
Entrance

5 Feet

R H O D E I S L A N D AV E N U E
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American Chemical Society
HACH BUILD I N G FI RST FL OOR

Walkway to Othmer Building

Stairs
Stage

Corridor to Men's
Restroom

Corridor to Hach
Lobby, Security Desk,
Elevators, and
Women's Restroom

Marvel A

Rear Patio

Marvel B

Marvel G

Marvel C

Marvel E

Marvel F

Stairs
Security

Marvel D

Front Patio

16th STREET
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American Chemical Society
OTH MER BU I L D I N G FI RST FL OO R
Corridor to restrooms and walkway to Hach Building

Men’s
Restroom

Othmer B

Othmer A
Security Desk

Othmer Lobby

Othmer Foyer

M Street Entrance

M STREET
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Agenda

T H U RSDAY , JAN UARY 3 0
Noon–4:00 pm

Pre-meeting workshops
Broadening Participation of Trainees into the Scientific
Community of Practice Through Communication Skills Mentoring
Othmer Hall, American Chemical Society
∙ Anthony DePass, Co-Chair, Understanding Interventions
that Broaden Participation in Research Careers
∙ Carrie Cameron, PI, Scientific Communication Advances
Research Excellence
Leading Change
Marvel Hall, American Chemical Society
∙ Les McQuire, ACS Leadership Development System
∙ David Harwell, ACS Leadership Development System

4:00–8:00 pm

Registration

4:00–4:30 pm

Poster session set-up

4:30–6:00 pm

Project Showcase and networking reception

Logan Ballroom Foyer, The Darcy Hotel
Logan Ballroom, The Darcy Hotel
Logan Ballroom, The Darcy Hotel
–Heavy appetizers will be served–
Session A (30 minutes)
Session B (30 minutes)
Session C (30 minutes)

6:00–6:15 pm

Break

6:15–8:00 pm

Welcome and opening session
Ellington Room, The Darcy Hotel
Panel discussion:

Advancing graduate education

Moderator:

Victor R. McCrary, Vice President for Research and
Graduate Programs, University of the District of
Columbia

Panelists:

Julia Kent, Vice President, Best Practices and
Strategic Initiatives, Council of Graduate Schools
Emily Miller, Associate Vice President for Policy,
Association of American Universities
Layne Scherer, Senior Program Officer, National
Academies of Sciences, Engineering, and Medicine

Discussion:

What are the unique aspects and challenges
of graduate education?

Presentation:

The role of the IGE program in advancing
graduate education

8:00–9:00 pm

Networking reception

9:00–9:15 pm

Poster session take-down

Logan Ballroom and Foyer, The Darcy Hotel
–Dessert will be served–

Denotes events held at The Darcy Hotel

2020 NSF IGE PI MEETING | 13

Agenda

FRI DAY , JA NUARY 3 1
8:00–9:00 am

Networking breakfast

Marvel Hall, American Chemical Society
Guiding question: What are the unique aspects and challenges
of IGE projects?

9:00–9:30 am

Setting the stage for the day

Marvel Hall, American Chemical Society
Plans and outcomes
Introductions
Norms and expectations
Reflections and insights

9:30–11:45 am

Advancing the knowledge base

Othmer and Marvel Halls, American Chemical Society
Concurrent discussion sections: Taking a closer look at the
intersections of graduate education with emerging area of research
∙ Transformative teaching, learning, and assessment
∙ Research and practice across disciplines
∙ Digital learning
∙ Inclusiveness and adaptivity
∙ Professional development
Break
Concurrent discussion sections: Taking a closer look at what is
informing our work and how our work is informing others
∙ Leveraging the knowledge base
∙ Contributing to the knowledge base
Report out/debrief

11:45 am–1:00 pm

Lunch and Open Space discussions

1:00–2:15 pm

Preparing the STEM workforce for the 21st century

Marvel Hall, American Chemical Society

Othmer and Marvel Halls, American Chemical Society

Highlights from Graduate STEM Education in the 21st Century
Small group discussions: Taking a closer look at the cross-cutting issues
∙ Improving STEM graduate education by adjusting faculty rewards
and incentives as they pertain to teaching and mentoring
∙ Collecting and disseminating data to increase transparency for prospective
and current STEM graduate students about institutional degree and career
outcomes, among other metrics
∙ Increasing diversity, equity, and inclusiveness throughout STEM graduate
programs to cultivate talent from all backgrounds and promote continued
scientific leadership
∙ Building the ability of the STEM graduate education system to adjust
to the dynamic nature of the scientific enterprise and the career
options available to its students
∙ Optimizing the experiences that graduate students have while
in their programs
Debrief

2020 NSF2020
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Agenda

FRI DAY , JA N UARY 3 1 (CONTINUED)
2:15–2:30 pm

Break

2:30–4:30 pm

Catalyzing innovation

Marvel Hall, American Chemical Society
Understanding the innovation process
Small group activity: Revisiting the intersections and cross-cutting issues
Gallery walk
Debrief

4:30–5:00 pm

Next steps and closing remarks

Marvel Hall, American Chemical Society
Enhancing the impact of the IGE Program in advancing
graduate education
∙ Review of guiding questions
∙ Review of meeting objectives
∙ Discussion of post-meeting activities
Acknowledgements and thanks
Meeting evaluation

Code of conduct

Adapted from the ACS Volunteer/National Meeting Attendee Conduct Policy
Maximizing the interactive nature of the 2020 NSF IGE PI Meeting will require listening,
open dialogue about complex aspects of graduate education, and consideration of new ideas
and approaches. Participants should contribute to a collegial, inclusive, positive, and respectful
environment by:
 Acknowledging the different identities, experiences, and perspectives of participants;
 Interacting with others in a cooperative and respectful manner; and
 Avoiding any inappropriate actions based on race, gender, age, religion, ethnicity, nationality,
sexual orientation, gender expression, gender identity, marital status, political affiliation,
presence of disabilities, or educational background.
Please refrain from using insulting, harassing, or otherwise offensive behavior and language,
remembering that behavior and language that are welcome/acceptable to one person may
be unwelcome/offensive to another.
Disruptive, harassing, or inappropriate behavior toward other meeting participants
or staff is unacceptable and should be brought to the attention of a member of the
Program Planning Committee.
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Project
Showcase
Presenters will be at posters
4:30–5:00 pm (Session A),
5:00–5:30 pm (Session B),
or 5:30–6:00 pm (Session C).
Posters are ordered by award
number, with connections
to the cross-cutting issues from
Graduate STEM Education in
the 21st Century as indicated.

LIST OF POSTER PRESENTATIONS
Poster
Poster
Presenter
Number Session
A

Linda
von Hoene

Preparing Future Faculty
for Research Mentoring:
The Impact of Structured
Preparation





B

Michael
Keller

Facilitating Professional
Development for
Graduate Students in
STEM





C

Ingrid
Lofgren

SciWrite@URI: Science
Writing and Rhetorical
Training to Develop
Graduate Science Writers





A

Anne
van de VenMoloney

Broadening Access
to Resource-Intensive
Courses through MultiInstitutional Virtual
Learning





Julia
Williams

What We Learned about
Ourselves, Our Students,
and Our Field When We
Rebuilt and Flipped Our
Limnology Curriculum

Carol Brandt

Using a Design Studio
Model to Enable
Communication
Between the Social
and Life Sciences

A

Julie
Coffield

From Engagement to
Action: The Graduate
Scholars Leadership,
Engagement, and
Development (GS LEAD)
Program

B

Adam
Fontecchio

9

10

1

2

3

4

5

B

Legend: Cross-Cutting Issues
Improving STEM graduate
education by adjusting faculty
rewards and incentives as
they pertain to teaching and
mentoring
Collecting and disseminating
data to increase transparency
for prospective and current
STEM graduate students
about institutional degree
and career outcomes, among
other metrics
Increasing diversity, equity,
and inclusiveness throughout
STEM graduate programs
to cultivate talent from all
backgrounds and promote
continued scientific
leadership
Building the ability of the
STEM graduate education
system to adjust to the
dynamic nature of the
scientific enterprise and
the career options available
to its students
Optimizing the experiences
that graduate students have
while in their programs

Poster Title

6

7

8

C













Pedagogical Readiness
Oversight for Future
Educators in STEM
Subjects (PROFESS)





C

Deana
Pennington

Learning across
Disciplines in
Interdisciplinary
Research Teams





A

Margaret
Rubega

Direct Assessment Shows
Little Effect of Science
Communication Training









11

B

Fengfeng Ke

Virtual Reality Based
Teaching Training for
STEM Graduate Teaching
Assistants

12

C

Michael
T. Ashby

Consensus, Division, and
the Future of Graduate
Education in the
Chemical Sciences
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Project
Showcase
Presenters will be at posters
4:30–5:00 pm (Session A),
5:00–5:30 pm (Session B),
or 5:30–6:00 pm (Session C).
Posters are ordered by award
number, with connections
to the cross-cutting issues from
Graduate STEM Education in
the 21st Century as indicated.

LIST OF POSTER PRESENTATIONS
Poster
Number

Collecting and disseminating
data to increase transparency
for prospective and current
STEM graduate students
about institutional degree
and career outcomes, among
other metrics
Increasing diversity, equity,
and inclusiveness throughout
STEM graduate programs
to cultivate talent from all
backgrounds and promote
continued scientific
leadership
Building the ability of the
STEM graduate education
system to adjust to the
dynamic nature of the
scientific enterprise and
the career options available
to its students
Optimizing the experiences
that graduate students have
while in their programs

Poster Title

13

A

Casey Miller

14

B

Sohel Anwar

Integration of Arts
Pedagogy in Engineering
Graduate Education

Marjorie
Zatz

Interdisciplinary
Computational Graduate
Education: A Model
for First-Generation
and Underrepresented
Minority Student
Retention and Success

16

Improving STEM graduate
education by adjusting faculty
rewards and incentives as
they pertain to teaching and
mentoring

Presenter

Employing Holistic
Graduate Admissions
and Support Structures
in Physics Graduate
Programs

15

Legend: Cross-Cutting Issues

Poster
Session

17

C

A

B













Brian Kim

Integrating Data Science
and Social Science in
Graduate Education and
Workforce Development





Mary
Hegarty

Interdisciplinary
Graduate Education:
Facilitating Research
and Teaching across
Disciplines











18

C

Victoria
Prince

A Hands-On Approach
to Graduate-Level
Training in Rigorous
and Reproducible
Quantitative Approaches

19

A

Susan
Cozzens

Integrating Team Science
into the STEM Graduate
Training Experience

20

B

Christopher
D. Porter

Graduate Physics
Education: The
Intersection of Student,
Institution, and Content

21

C

Shannon
Willoughby

STEM Storytellers:
Curriculum Development
and Initial Findings

A

Liesl Folks

The NAVIGATE Project:
A Case-Study Approach
to Overcoming Barriers
to Advancement for
Women in STEM

23

B

Kathleen
Ehm

PhD Career Ladder
Program: An Institutional
Framework for StudentLed Career Development





24

C

Scott
Klemmer

Supporting Data-Centric
Programming





22
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Project
Showcase
Presenters will be at posters
4:30–5:00 pm (Session A),
5:00–5:30 pm (Session B),
or 5:30–6:00 pm (Session C).

LIST OF POSTER PRESENTATIONS
Poster
Poster
Presenter
Number Session

Troy Hartley

Visualization, Reflective
Practice, and
Constructive Conflict:
Lessons Learned from
Initial Team Science
Training for Coastal and
Marine STEM Graduate
Students



Allison Huff
MacPherson

The Indigenous
Mentoring Program:
Initial Steps for Scaling
a Model Already
Implemented in the
Pacific Northwest to the
Southwest Region



C

Kenneth
Walker

Advancing Science
Identity in STEM
Graduate Programs
through Holistic
Mentoring, Writing
to Learn, and Public
Science Communication







A

Jana
Schaich
Borg

Leveraging Data Science
Capstones to Enhance
Professional Readiness
in STEM PhD Students







29

B

Joerg
Schlatterer

Impact Instruments and
Indicators for Individual
Development Plans
(I3 IDP)

30

C

Rose Marie
Ward

Using a Graduate
Student Learning
Community to Develop
Professional Identity

31

A

Julianne
Wenner

GIFT: Graduate Identity
Formation through
Teaching





32

B

Amy Smith

The MIT D-Lab
Co-Creation Toolkit





33

C

Sy-Miin
Chow

Design and Use of
iPRACTISE to Enable
Individualized Pathways
to Data Science Training

Danny
Reible

Fostering Reflective
Habits and Skills in
Graduate Engineering
Education via the Arts
and Humanities

Himanshu
Jain

An Alternative PhD
Model for STEM
Fields Based on UseInspired Research
and Partnership with
Industry

25

A

Posters are ordered by award
number, with connections
to the cross-cutting issues from
Graduate STEM Education in
the 21st Century as indicated.
26

27

Legend: Cross-Cutting Issues
Improving STEM graduate
education by adjusting faculty
rewards and incentives as
they pertain to teaching and
mentoring
Collecting and disseminating
data to increase transparency
for prospective and current
STEM graduate students
about institutional degree
and career outcomes, among
other metrics
Increasing diversity, equity,
and inclusiveness throughout
STEM graduate programs
to cultivate talent from all
backgrounds and promote
continued scientific
leadership
Building the ability of the
STEM graduate education
system to adjust to the
dynamic nature of the
scientific enterprise and
the career options available
to its students
Optimizing the experiences
that graduate students have
while in their programs

Poster Title

28

34

35

B

A

B
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Project
Showcase
Presenters will be at posters
4:30–5:00 pm (Session A),
5:00–5:30 pm (Session B),
or 5:30–6:00 pm (Session C).
Posters are ordered by award
number, with connections
to the cross-cutting issues from
Graduate STEM Education in
the 21st Century as indicated.

LIST OF POSTER PRESENTATIONS
Poster
Number
36

37

38

Poster
Session

Presenter

Poster Title

Anna
Courtier

Overview and Pilot of
a STEM Public Service
Fellows Program for
Graduate Students

A

Julie Posselt

The California Consortium
for Inclusive Doctoral
Education: Organizing for
Equity within and across
Campuses



B

Sarah
McCullough

Asking Different
Questions:
Interdisciplinary
Approaches to Science



C

Collecting and disseminating
data to increase transparency
for prospective and current
STEM graduate students
about institutional degree
and career outcomes, among
other metrics
Increasing diversity, equity,
and inclusiveness throughout
STEM graduate programs
to cultivate talent from all
backgrounds and promote
continued scientific
leadership
Building the ability of the
STEM graduate education
system to adjust to the
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POSTER ABSTRACTS
POSTER 1 (A)
nsf-1544715

training graduate students as research mentors
for undergraduates

Preparing Future Faculty for Research Mentoring: The Impact
of Structured Preparation
presenter: linda von hoene
keywords: research mentoring, preparing
future faculty, undergraduate research

cross-cutting
issues:

Since 2012, the Graduate Division at the University of California (UC), Berkeley,
has offered the Student Mentoring and Research Teams (SMART) program in
which graduate students serve as research mentors for undergraduates who
contribute to the graduate student’s research project. One component of this
program is struwctured preparation for graduate student mentors in the form of
a course on mentoring prior to the commencement of the research mentoring
relationship. With our NSF Innovations in Graduate Education grant, we initiated
a multi-year research project to assess the outcomes of providing intentional,
structured preparation for mentoring and created a research mentoring toolkit
informed by this research for use by graduate students and postdoctoral scholars
nationally. This poster presents the outcomes of our research on the impact of
structured mentoring preparation on graduate students as research mentors of
undergraduates and the toolkit we created, Intentional Mentoring: A Research
Mentoring Toolkit for Graduate Students and Postdoctoral Scholars.

POSTER 2 (B)
nsf-1545211

workplace-inspired approaches for improving graduate
student professionalism

Facilitating Professional Development for Graduate Students in STEM
presenter: michael keller
keywords: professionalism
development plans

cross-cutting
issues:

Leadership and professional development is an increasingly important topic in
many organizations and industries and there is an ever increasing need to prepare
entry-level engineers for leadership positions in their career. Graduate students are
exposed to a variety of technical skills throughout their graduate school career, but
studies have shown that graduates in STEM disciplines have gaps in competencies
such as team-working skills, sharing information, and cooperating with co-workers.
Despite the gaps, there are many opportunities for graduate students to enhance
professional competencies throughout their studies. With the support of a National
Science Foundation grant, the authors have been involved in the creation and
implementation of a professional development program targeted at graduate
students in STEM fields at the University of Tulsa. This poster presents the results
of the formative development of this program titled TU STEM ProDev, and offers
an overview of the research results on best practices in facilitating individual and
cohort development of professional skills and competencies.
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POSTER 3 (C)
science writing and rhetorical training:
a new model for developing graduate science writers

Sciwrite@Uri: Science Writing and Rhetorical Training to Develop
Graduate Science Writers
presenter: ingrid lofgren
keywords: graduate students,
science communication, rhetoric

cross-cutting
issues:

Graduate science students need to engage with academic and public audiences.
Traditionally, students write under duress to meet deadlines; this delay and writing
climate inadequately prepare graduate science students to face communication
challenges. Faculty and assessment experts designed SciWrite@URI, a cross-disciplinary
model of science communication training for science graduate students and faculty
grounded in rhetorical studies. Habitual writing, frequent review, and writing for multiple
audiences in multiple genres were incorporated into students’ training early and often.
SciWrite@URI developed a standardized but flexible rubric, based in evidence and best
practices, to assess written and oral, as well as academic- or public-facing communications.
SciWrite@URI was instrumental in developing a graduate peer tutor training program,
establishing a Graduate Writing Center, and creating a Graduate Certificate in Science
Writing and Rhetoric. We found cross-disciplinary rhetorical training for science graduate
students and faculty provides necessary theories, approaches, and infrastructure for
students to effectively communicate science to multiple audiences.

POSTER 4 (A)
nsf-1545279

nanomedicine academy of minority serving institutions

Broadening Access to Resource-Intensive Courses through Multi-Institutional
Virtual Learning
presenter: anne van de ven-moloney
keywords: hybrid instruction, multi-institutional
consortia, broadening participation, stem education

cross-cutting
issues:

The Nanomedicine Academy of Minority Serving Institutions is a collaborative model
of higher education that provides state-of-the-art knowledge to underserved minority
populations. Northeastern University, together with Morgan State University, Tuskegee
University, Florida International University, and University of Puerto Rico—Mayaguez, has
created a “national nanomedicine classroom” where students receive course credit for
remotely attending courses and participating in collaborative cross-institutional course
activities. A total of five nanomedicine courses have been developed to date, offering
students the opportunity to: (1) learn, practice, and reflect on enabling innovations
in nanomedicine; (2) teach peers about exciting new research; (3) conduct research
experiments using remotely operated instruments; (4) create a virtual startup company
under the mentorship of biotech industry experts; and (5) hear first-hand accounts of
nanomedicine research and innovations from guest experts. Today, these blended
courses are simultaneously attended by approximately 90 students per semester
from 18 different STEM disciplines.
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POSTER ABSTRACTS
POSTER 5 (B)
nsf-1545300

advancing graduate limnology education through active
learning and community partnerships: a pilot program
at the large lakes observatory

What We Learned About Ourselves, Our Students and Our Field When
We Rebuilt and Flipped Our Limnology Curriculum
presenter: julia williams
keywords: interdisciplinary, professional
skills, partnering with business, curriculum
revision, assessment

cross-cutting
issues:

At the University of Minnesota Duluth’s Large Lakes Observatory, we designed a
flipped-classroom, interdisciplinary limnology course sequence that incorporated
partnerships with industry, field, and analytical work, and integrated learning
for our graduate students. This curriculum was co-taught by instructors with
different research backgrounds to incoming students from a significant range of
undergraduate preparations. The courses included lecture and practice built around
a course website which will go public and contains interdisciplinary limnology
curriculum. Faculty integrated skills, laboratory and analytical training, field sample
collection, ship work, and professional skills. In our first year we partnered with
environmental consulting companies for capstone projects for the students, and
they advised them on project deliverables and relaying results to clients. In our
second year, we added a coordinated lake study with Cerage Institute students
in France. The project increased retention, scope of instruction, and student
satisfaction and taught us many things about teaching well.

POSTER 6 (C)
nsf-1545309

innovating graduate stem education through bio-social
partnerships

Using a Design Studio Model to Enable Communication Between the Social
and Life Sciences
presenter: carol brandt
keywords: design studio, life sciences, social
sciences, human body

cross-cutting
issues:

Barriers of communication exist between social and life sciences. We piloted a
studio-based model for cross-disciplinary learning and communication aimed
at preparing graduate students in the social and life sciences to communicate
with each other and the public by using the human body as a boundary object.
Student designs, conceptualized and constructed collaboratively, were critiqued
and improved on, becoming interactive exhibits at a science museum. Data were
collected through observations and faculty logs, focus groups, artifacts, and exit
interviews, as well as observations and surveys at the museum. We found that the
unfamiliar design studio disoriented students, pushing them out of disciplinary
comforts, while providing them positions of authority from which to act. This
“boundary breaking” process offered creative results in students’ ability to think
together. We argue for the design studio’s potential to train scholars from life and
social sciences to produce novel research questions and convergence thinking.
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POSTER ABSTRACTS
POSTER 7 (A)
nsf-1545341

from engagement to action: twenty-first century stem scholars and
land grant opportunities

From Engagement to Action: The Graduate Scholars Leadership, Engagement,
and Development (GS LEAD) Program
presenter: julie coffield
keywords: stem, leadership, community
engagement, problem-solving

cross-cutting
issues:

STEM graduate training challenges educators to develop innovative approaches that
transcend disciplines and prepare STEM students for a broad range of careers. To meet
twenty-first century demands in science/technology and better serve society, scientistsin-training must develop professional skills that complement their technical skills and
allow meaningful engagement with and contributions to the communities they serve.
The GS LEAD program piloted a novel, cross-disciplinary leadership training curriculum
that was designed to train STEM doctoral students in critical professional skills including
problem identification and solving, interdisciplinary teamwork, leadership, communication,
and engagement. The training model includes two components, an immersive Summer
Leadership Academy, followed by a Fall Challenge Course that incorporates communitybased design thinking and service learning. This poster presents an overview of the design
and implementation of GS LEAD, and preliminary findings from participant outcomes for
both the Summer Leadership Academy and the Fall Challenge Course.

POSTER 8 (B)
nsf-1545345

pedagogical readiness oversight for future educators in stem
subjects (profess)

Pedagogical Readiness Oversight for Future Educators in STEM Subjects (PROFESS)
presenter: adam fontecchio
keywords: future faculty, stem education,
graduate training, graduate pedagogy

cross-cutting
issues:

The Pedagogical Readiness Oversight for Future Educators in STEM Subjects (PROFESS), run
by Drexel’s Center for Advancement of STEM Teaching and Learning Excellence (CASTLE),
provides teaching and learning resources for graduate students on evidence-based practices
of STEM teaching and learning, and inclusive classroom and laboratory practices to support
future STEM faculty development.
This NSF-funded program trains STEM graduate students in evidence-based pedagogical
approaches, develops a sustainable program to allow STEM graduate students to gain realworld experiences with evidence-based teaching as part of their training, and maintains
interest in diverse careers within the professoriate. Participants can complete a graduate
minor or take a few courses to gain pedagogical knowledge and teaching experience to
enhance their STEM undergraduate teaching skill-set beyond the professional development
opportunities traditionally offered by departments and the Graduate College.
Annual surveys sent out to all STEM PhD students at Drexel to assess the program indicate
that the PROFESS program addresses a need for pedagogical development not otherwise
offered at the university. There is a statistically significant correlation over the past three
years between participation in PROFESS and increased familiarity with pedagogical terms.
Additionally, the program increases student confidence in leading a class session, developing
learning activities and developing goals.
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POSTER ABSTRACTS
POSTER 9 (C)
nsf-1545404

employing model-based reasoning in socio-environmental
synthesis (embers)

Learning across Disciplines in Interdisciplinary Research Teams
presenter: deana pennington
keywords: experiential learning,
transformative learning, model-based
reasoning, team science

cross-cutting
issues:

A key challenge in 21st century education is understanding how learning across
disciplines occurs, to better equip students for research driven by a compelling
problem that deeply integrates disciplinary understanding across disparate
fields of expertise. This NSF IGE project is developing a new method for training
graduate students to integrate their knowledge across disciplines, based on a
synthesis of transformative, experiential, and model-based learning theories. The
method has been tested in two 9- or 10-day intensive training workshops for
PhD students recruited nationwide from large, NSF-funded water sustainability
projects. Pre- and post-workshop surveys confirm that the model is changing
participants’ knowledge, behaviors, and competencies for engaging across
disciplines. Outcomes have been promising, with all participants indicating
the experience was transformative, providing knowledge and skills unavailable
elsewhere, filling gaps in their programs, and improving their confidence in their
capacity for inter- and transdisciplinary research.

POSTER 10 (A)
nsf-1545458

training stem graduates to communicate in the digital age,
and measuring whether it works

Direct Assessment Shows Little Effect of Science Communication Training
presenter: margaret rubega
keywords: science communication, training,
assessment, evidence, controls

cross-cutting
issues:

Graduate science communication training programs vary widely, and there
is no standard of evidence for whether training actually works or to compare
training approaches. The use of trainee self-evaluation as program assessment
is widespread, despite evidence that it is unreliable. To develop a rigorous,
transferrable approach to training assessment, we used a semester-long graduate
science communication course as a fully controlled experiment, using a large
undergraduate research pool as a test audience. Evaluators provided fully
independent scores of the effectiveness of the standardized communications
of trainees and their matched, untrained controls, both before and after the
training period. Our results strongly suggest that even an intensive, best-practices,
active-learning training program has little effect on science communication skills.
Evaluators did rate trainees’ clarity slightly more highly after training than before,
but not other skills, and trainees’ gains were only slightly greater than those
made by untrained controls.
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POSTER ABSTRACTS
POSTER 11 (B)
nsf-1632965

mixed reality integrated teaching training for stem graduate
teaching assistants

Virtual Reality Based Teaching Training for STEM Graduate Teaching Assistants
presenter: fengfeng ke
keywords: stem teaching, graduate teaching
assistant, graduate education, virtual reality,
mixed reality

cross-cutting
issues:

In the poster, we will present the design-based research findings of a virtual reality
(VR) based, body sensory technology integrated learning system that provides
simulated and immersive teaching and mentoring practice for graduate teaching
assistants (GTAs) in the STEM disciplines. This innovative teaching training program
consists of three components: (1) Environment—a 3D VR platform that enables
the simulation and immersive practice of teaching in a variety of contexts;
(2) Activity—a semi-structured, simulation-based training program that integrates
formal group training sessions with informal self-regulated teaching rehearsal;
and (3) Simulated scenarios for skills development—a collection of problem-based
STEM teaching scenarios that contextualize the targeted transformative teaching
skills. Data are collected via both qualitative and quantitative methods to build a
body of evidence on the design generalizations and effectiveness of VR simulationbased teaching training for GTAs.

POSTER 12 (C)
nsf-1633008

advancing graduate education in the chemical sciences

Consensus, Division, and the Future of Graduate Education in the Chemical Sciences
presenter: michael t. ashby
keywords: graduate education research,
professional development, curriculum, national
standards

cross-cutting
issues:

A panel comprising expert members of the chemistry academy, chemical industry,
and the government produced a report in 2012 with 32 recommendations to advance
graduate education in the chemical sciences. Until now, the target recipients of the
study—students, faculty, and administrators—have not been asked if they agree with the
recommendations. A survey of the beneficiaries of the 2012 American Chemical Society
(ACS) study reveals areas of consensus but also sharp differences in opinion regarding
some of the recommendations.* Many of these differences in opinion may be attributed
to the natural needs and values of the different stakeholder groups. Some of the divisive
issues could represent impediments to improving graduate education. The results of
the survey are detailed and interpretation is provided in this poster. A path forward to
advancing graduate education in the chemical sciences is also outlined.
*Michael T. Ashby and Michelle A. Maher, J. Chem. Educ. (2019), 96, 196-202.
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POSTER ABSTRACTS
POSTER 13 (A)
nsf-1633275

deploying holistic admissions and critical support
structures to increase diversity and retention of u.s.
citizens in physics graduate programs

Employing Holistic Graduate Admissions and Support Structures in Physics
Graduate Programs
presenter: casey miller
keywords: admissions, retention,
diversity, equity

cross-cutting
issues:

This project aimed to train physics faculty in using holistic graduate admissions
to determine the alignment of faculty and graduate student views on
admissions and retention issues, and to develop an assessment of non-cognitive
competencies for use in admissions. We found that faculty and their programs
are open to adopting holistic admissions practices, with some making significant
changes that positively impact their programs’ diversity; however, many perceived
the effort required to adopt new practices to be a barrier. Students and faculty
views were often misaligned about issues of admissions and retention, especially
for signaling about GRE score usage and rationales for student attrition. A tool
to assess non-cognitive competencies (e.g., self-awareness, adaptability, grit, etc.)
was developed and tested with 320 current graduate students in STEM programs.
After adjusting the tool to reduce the number of cross loading items discovered
through this stage, the tool is ready to be deployed for final validation testing.

POSTER 14 (B)
nsf-1633426

promoting creativity in engineering/technology graduate
education through integration of arts/design and
experiential learning in the curriculum

Integration of Arts Pedagogy in Engineering Graduate Education
presenter: sohel anwar
keywords: studio-based learning, arts
pedagogy, open-ended creating learning,
engineering graduate education

cross-cutting
issues:

The integration of STEM with the Arts, commonly referred to as STEAM, recognizes
the need for human skill, creativity, and imagination in technological innovations
and solutions of real-world technical problems. The STEAM paradigm changes
the dominant “chalk and talk” lecture and “closed-ended” problem-solving
orientation of traditional engineering pedagogy to a hands-on, studio-based, and
open-ended creative learning approach, typical in art education. A growing body
of literature has provided evidence of the favorable impact of situating STEAM in
K–16 education. The long-term objective of this work is to promote creativity in
engineering students by integrating learning methods and environments from
the Arts into graduate STEM education. To this end, an integrating engineering,
technology, and art (ETA) educational model is developed and is currently being
tested. This ETA educational model systematically merges technical instruction
with studio-based pedagogy. The ETA model consists of three courses, which were
piloted in 2017.
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POSTER ABSTRACTS
POSTER 15 (C)
nsf-1633429

reducing attrition of underrepresented minority and firstgeneration graduate students in interdisciplinary computational
sciences

Interdisciplinary Computational Graduate Education (ICGE): A Model for
First-Generation and Underrepresented Minority Student Retention and Success
presenter: marjorie zatz
keywords: interdisciplinary, computational,
first-generation, underrepresented minority,
industry

cross-cutting
issues:

University of California Merced’s ICGE pilots an approach to graduate education in the
Interdisciplinary Computational Sciences that has high transformative potential to
reduce attrition rates, particularly for underrepresented minorities and first-generation
students for whom degree completion is a particular challenge. The program goals are
to (1) foster computational and data analytic skills, (2) reduce attrition, especially among
underrepresented minorities and first-generation graduate students, (3) prepare students
for careers in, or partnership with, national laboratories and industry, and (4) nurture
an interdisciplinary mindset. This pilot project offers students the opportunity to move
away from narrow disciplinary training, broadening their approaches to problem solving
and their ability to work in diverse teams while also expanding their programming
and computational skills and familiarity with data analytic tools. This interdisciplinary
team-based approach, in combination with social supports and multiple mentors
from industry/national laboratories as well as faculty, is already showing strong signs of
success. After three years, we are seeing improved persistence rates for underrepresented
minority and first-generation STEM graduate students, easier access to internships in
national laboratories and industry, and improved preparation for future career success,
thus helping to meet a serious national need.

POSTER 16 (A)
nsf-1633603

information infrastructure for society: integrating data science
and social science in graduate education and workforce
development

Integrating Data Science and Social Science in Graduate Education
and Workforce Development
presenter: brian kim
keywords: jupyer, python, sql, statistical agencies

cross-cutting
issues:

This project advances the understanding of how best to train students and working
professionals in the STEM fields, particularly social science. The project uses a
pedagogical approach of modular “nano” classes that are focused on experiential
learning based on specific social problems and feature peer-to-peer learning between
persons in the social sciences and computer science. Because the projects and problems
to be worked on within the nano classes are designed together with federal, state, and
local agencies, students will have the opportunity test and showcase their knowledge to
current and future employers. The data curation, management, and integration tools are
built into a data facility system, within which collaboration is fostered, and which can be
replicated and used by other curriculum adopters.
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POSTER ABSTRACTS
POSTER 17 (B)
nsf-1633764

crossroads: integrating interdisciplinary research and
teaching in graduate education

Interdisciplinary Graduate Education: Facilitating Research and Teaching
across Disciplines
presenter: mary hegarty
keywords: interdisciplinary research,
communication, collaboration, facilitation,
pedagogy

cross-cutting
issues:

In the University of California Santa Barbara’s Crossroads Program, faculty
members and doctoral students collaborate on year-long interdisciplinary
research projects through the auspices of a team-taught graduate seminar, with
fellowship support for the graduate students. The research is then translated
into the undergraduate classroom by the graduate students. The goals of this
IGE project are to develop enhancements to the program to address challenges
of interdisciplinary communication and teaching faced by participants in prior
Crossroads projects, and to assess program effectiveness. We developed activities
to facilitate project planning, communication, and collaboration across disciplines
and implemented these in five different Crossroads projects. We also developed
pedagogical training on bringing research and (inter)disciplinary perspectives into
the undergraduate classroom. We found that these interventions—when tailored
and timed responsively to fit each project’s unique goals and structure—can
help groups to transition more efficiently and cohesively through the stages of
interdisciplinary projects.

POSTER 18 (C)
nsf-1734818

reproducibility and rigor in quantitative biology:
a hands-on approach

A Hands-On Approach to Graduate-Level Training in Rigorous
and Reproducible Quantitative Approaches
presenter: victoria prince
keywords: rigor, reproducibility, computation,
interdisciplinary research

cross-cutting
issues:

Biology data are growing exponentially, yet most current training curricula evolved
before such datasets existed and are inadequate to cope with the growing needs
of today’s trainees. Further, the need for greater rigor and reproducibility in research
is increasingly recognized, yet current approaches to data analysis are largely
artisanal, with few studies fully replicable or documented. To address the need for
innovative approaches to train students in rigorous approaches to data analysis,
we developed a hands-on “Reproducibility and Rigor in Quantitative Biology”
curriculum. Our curriculum is delivered to starting-stage doctoral students from
all 18 University of Chicago Biosciences graduate programs. It focuses on ensuring
students understand why data analysis must be rigorous and reproducible, while
providing them with practical tools and skills to achieve this, including a working
knowledge of open source language R. Further, our pre-matriculation course helps
students learn to work in supportive and collaborative interdisciplinary teams.
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POSTER ABSTRACTS
POSTER 19 (A)
nsf-1735017

integrating team science into the stem graduate training
experience

Integrating Team Science into the STEM Graduate Training Experience
presenter: susan cozzens
keywords: teamwork, interdisciplinarity,
professional development

cross-cutting
issues:

In the second half of the twentieth century, research in science, technology,
engineering, and mathematics (STEM) experienced a major shift toward multiauthored papers and team-based contributions. To better equip STEM graduate
students for success in today’s team-based workplace, Georgia Tech science and
engineering faculty have been collaborating to develop, implement, and assess an
evidence-based team science professional development program for MS and PhD
students. Competencies include knowledge about the nature and value of teamwork,
skills in communication and conflict management, and attitudes about diversity and
inclusiveness, including working across interdisciplinary boundaries. To maximize
flexibility and transferability to other institutions, the curricular materials have been
created in small units that can be delivered in different settings: integrated into
existing academic courses, combined into short (60–90 minute) or longer (half day,
full day) workshops, or expanded into semester-long academic courses.

POSTER 20 (B)
nsf-1735027

enhancing learning and retention in graduate physics

Graduate Physics Education: The Intersection of Student, Institution, and Content
presenter: christopher d. porter
keywords: physics, retention, attitudinal, quantum,
tutorials

cross-cutting
issues:

There are many reasons to study graduate-level physics education, including the 55%
10-year completion rate, and the chronic underrepresentation of certain groups. One
might add to that the overall poor performance on conceptual assessments in the
handful of studies that have looked at graduate physics education. Such concerning
outcomes cannot be entirely attributed to any one part of the physics graduate
experience; rather the students, content, and institution should all be viewed as
important parts. We present some results of a multi-year, multi-institution study of
graduate physics education. Specifically, we will show a number of prevalent student
misunderstandings in graduate quantum mechanics and one potentially helpful
practice: guided group work sessions. Results of recent surveys of attitudinal and
motivational factors (linked to retention) measured in physics graduate students will
also be presented. Although a longitudinal picture is emerging, the preliminary data
will be mostly limited to cross-sectional views.
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POSTER ABSTRACTS
POSTER 21 (C)
nsf-1735124

fostering effective oral communication skills for stem
graduate students

STEM Storytellers: Curriculum Development and Initial Findings
presenter: shannon willoughby
keywords: oral communication,
improvisation, jargon

cross-cutting
issues:

The main goal of this grant is to improve the oral communication skills of
STEM graduate students through a year-long intervention. We are developing a
curriculum around improvisation, recording podcasts, and the use of storytelling
techniques. Robust assessment products are also being created. For one
assessment, we wrote an R script that calculates the amount of jargon in a given
piece of writing, and creates a list of words that are likely scientific jargon. This
script has been used as one measure of how students in cohort one changed
their language as a result of this intervention. We also employed the Public
Speaking Competency Rubric during talks the students gave about
their research.
The second cohort of students is currently in the program, and we will present
audio clips of the podcasts students are creating, showing how their storytelling
skills have improved during the first semester of the program.

POSTER 22 (A)
nsf-1735143 and nsf-1735218

the navigate project

The NAVIGATE Project: A Case-Study Approach to Overcoming Barriers
to Advancement for Women in STEM
presenter: liesl folks
keywords: gender discrimination, graduate
students, case-study, career advancement

cross-cutting
issues:

The NAVIGATE Project aims to increase the number of women STEM graduates
who persist in their chosen disciplines and achieve leadership roles. It is an
innovative training program that relies on case-study teaching methods to
increase the skills of STEM women to navigate effectively past instances of
gender bias, inequity, or discrimination in the workforce. The training spans one
academic year, with a three-day retreat at the beginning of the year, a one-day
workshop halfway through the year, and periodic briefings and supports provided
via social media throughout the year. Three cohorts of students have been trained
with the NAVIGATE materials, and have reported significant improvements in
knowledge and confidence in dealing with gender issues in their work lives.
We are currently undergoing peer review of the NAVIGATE training materials in
preparation for web distribution, so they can be widely used by other campuses
or in workplaces.
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POSTER ABSTRACTS
POSTER 23 (B)
nsf-1735210

phd career ladder program: a grassroots approach to career
development

PhD Career Ladder Program: An Institutional Framework for Student-Led
Career Development
presenter: kathleen ehm
keywords: career development, individual development
plan, peer mentoring, stem self-efficacy, career
exploration

cross-cutting
issues:

Stony Brook University’s PhD Career Ladder Program serves as a nimble and costeffective national model for graduate student career development and exploration. The
program offers a network of small, graduate-student-led career mentoring groups that
follow a bi-weekly curriculum of self-assessment, career exploration, and preparation for
a job search, similar to an extended Individual Development Plan process. Because the
program is peer-to-peer, it creates a supportive, learner-centered space for exploration
of career paths inside and outside of academia and encourages persistence toward
students’ career goals. Through a robust assessment of the program, we’ve measured
an increase in participants’ knowledge and confidence and in their acceptance of and
preparation for diverse careers. We also continue to optimize the programmatic aspects
to hone a toolkit for adaptation by both institutions and student groups. A key outcome
is the development of an institutional framework that supports the program while
maintaining its nature as student led.

POSTER 24 (C)
nsf-1735234

augmenting, piloting, and scaling computational notebooks to
train new graduate researchers in data-centric programming

Supporting Data-Centric Programming
presenter: scott klemmer
keywords: computational notebooks, python,
open-source coursework, learning

cross-cutting
issues:

The major goal of the project is to address the important challenge to train new
graduate students in the programming and data analysis skills needed to manage
and exploit large-scale data. Our poster will highlight project activities: analyzing a
million Jupyter Notebooks; use of Python Tutor to visualize over 75 million pieces of
code; open-sourcing an introduction to Python course; collaborating on design of a
new Computational Social Science major and a new graduate Design Specialization;
and RePlay, a novel system for contextually presenting learning videos across
software applications.

Optimizing the experiences
that graduate students have
while in their programs
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POSTER ABSTRACTS
POSTER 25 (A)
nsf-1735301

team science training for coastal ocean and estuarine stem
graduate students

Visualization, Reflective Practice, and Constructive Conflict: Lessons
Learned from Initial Team Science Training for Coastal and Marine STEM
Graduate Students
presenter: troy hartley
keywords: team science, coastal stem, visualization, cross-cutting
conceptual frameworks, reflective practice
issues:
Coastal and marine environments face an array of stressors that present the “wicked
problems” that demand breakthrough innovations and transdisciplinary outcomes
to resolve. We assembled six diverse teams of six graduate students, each with
two faculty coaches experienced in team-based scientific research, and asked
them to derive a transdisciplinary conceptual framework and research proposal for
enhancing resilience in specific coastal communities in the face of climate change.
Thirty-six students (64% Ph.D.; 68% women; 34% underrepresented students;
representing seven states and over ten disciplines) participated in two face-to-face,
2.5 day workshops over 4-months, along with remote teamwork before, between and
after the workshops. Workshops contained instruction and coaching on the science
of team science, self- and team-reflective practices, engagement with community
stakeholders, graphical representations of conceptual frameworks, and group
social and interactive time. We will report on preliminary findings from analysis of
teamwork effectiveness, including efforts to manage constructive controversy.

POSTER 26 (B)
nsf-1735371

indigenous graduate education in science and engineering
in the southwest (igese)

The Indigenous Mentoring Program: Initial Steps for Scaling a Model Already
Implemented in the Pacific Northwest to the Southwest Region
presenter: allison huff macpherson
keywords: indigenous, graduate, student,
mentoring, faculty

cross-cutting
issues:

The intent of the Indigenous Mentoring Program (IMP) is to train and support the
work of mentors through a sequence of modules designed to provide information
and awareness related to Indigenous students. The IMP was originally developed
for faculty at universities as part of the Pacific Northwest Alliance: Collaborative
Opportunities for Success in Mentoring of Students (PNW-COSMOS). Initially, Sloan
Scholars were consulted using semi-structured focus group to provide insight into
strengths and weaknesses in their mentoring experiences as indigenous students
(n=18). Twenty-seven individual faculty participated in the IMP, but several enrolled
multiple times across modules, making 55 participation instances. A multi-modal
and multi-assessment model was used to evaluate the IMP adaptation process.
Workshop participants complete a reflective evaluation encompassing the
training in total. Next steps include ongoing and cyclical follow-up with workshop
participants; inclusion of additional mentor candidates; and acknowledgement of
evaluative perspectives from indigenous graduate students in STEM fields.
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POSTER ABSTRACTS
POSTER 27 (C)
nsf-1806323

advancing and strengthening science identity through systematic
training

Advancing Science Identity in STEM Graduate Programs through Holistic Mentoring,
Writing to Learn, and Public Science Communication
presenter: kenneth walker
keywords: science identity, underrepresented
minorities, holistic mentoring, writing to learn,
science communication

cross-cutting
issues:

Developing science leaders from underrepresented minority (URM) graduate student
groups remains a national priority, yet barriers to their success are often not addressed
by traditional methods of STEM education. The goal of this NRT-IGE project is to
cultivate a science identity for URM graduate students through the acquisition of a
knowledge base (competence), the ability to perform science practices (performance),
and the acknowledgement by significant others (recognition). The researchers propose
that fostering these identity components can be achieved through three interrelated
interventions: holistic mentoring, writing-to-learn (WTL) science, and public science
communication. Findings suggest that science identity is non-linear, with advances
and set-backs as competence increases; holistic mentoring fosters recognition of
achievements and reflection on challenges in becoming a scientist; faculty view WTL as
important, but effective implementation demands an infrastructure for measurable and
scalable content learning; science communication encourages students to perform their
research to diverse audiences and motivates competence.

POSTER 28 (A)
nsf-1806593

leveraging data science master programs to enhance
professional readiness in stem phd students

Leveraging Data Science Capstones to Enhance Professional Readiness
in STEM PhD Students
presenter: jana schaich borg
keywords: data science, capstone, teamwork,
interdisciplinary, professional development

cross-cutting
issues:

Traditional STEM graduate education is primarily dedicated to training students how
to succeed in academic jobs, despite the fact that most STEM PhD students leave
academia after graduation. This approach often leaves PhD students unprepared to
enter the nonacademic workforce. Here, we report preliminary results from a program
that incorporates Duke University STEM PhD students into Master in Interdisciplinary
Data Science (MIDS) nine-month Capstone projects and professional development
programming. In this program, PhD students develop teamwork, project management,
communication, and data wrangling skills through team-based projects that allow
participating PhD students to develop their research in directions that have positive
impact on nonacademic partners. The outcomes of interest include students’ “soft
skills,” data science competencies, research accomplishments, and reported benefits
to nonacademic partners. The results will be used to develop scalable mechanisms for
universities to extend the impact of their investment in professional data science master’s
programs to doctoral-level students.
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POSTER ABSTRACTS
POSTER 29 (B)
nsf-1806607

impact indicators and instruments for individual
development plans

Impact Instruments and Indicators for Individual Development Plans (I3IDP)
presenter: joerg schlatterer
keywords: individual development plan,
assessment, evaluation, impact, career and
professional development

cross-cutting
issues:

An Individual Development Plan (IDP) is a framework that guides students or
postdoctoral scholars through a reflective process to plan for their career aspirations
through assessing their unique skills and strengths, considering available career
options, and setting goals for professional development. Despite an interdisciplinary
consensus that IDPs, when used properly, support trainees in achieving their career
goals, there is little alignment among STEM disciplines and institutions about the
specific, measurable outcomes of IDP use. Also, marginal data has been collected
on the impacts of IDP use by early-career scientists. This gap inhibits the availability
of reliable effective practices for IDP use and its wide adoption among educators.
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The I3IDP project seeks to fill this knowledge gap through the development of
an assessment toolkit that can be used by universities to measure the impact of
IDPs on the professional development of graduate students in STEM. Use of these
standardized survey instruments will facilitate the generation of comparable data
and can contribute to development of refined, evidence-based IDP programs
and processes.

POSTER 30 (C)
nsf-1806664

interdisciplinary stem graduate student learning communities

Using a Graduate Student Learning Community to Develop Professional Identity
presenter: rose marie ward
keywords: stem, psychology,
chemistry, identity

cross-cutting
issues:

The changing landscape of the STEM workforce requires that graduate training
provide innovative structures to help students clarify their values and skills
and develop strategies to meet their professional goals. We developed an
interdisciplinary Graduate Student Learning Community (GSLC) to provide doctoral
students in Psychology and Chemistry opportunities to develop their professional
identity, sense of community, and ability to communicate with nonspecialists.
During the first year, the PI team (from psychology and chemistry) designed a
curriculum drawing on foundational literature and best educational practices. We
developed the application and selection process, built a module-based structure
within the learning management system, and designed and implemented several
meetings. Meetings focus on activities that elicit reflection and discussion of
relevant topics (e.g., individualized professional development plans). Each meeting
design includes preparatory work, interactive discussion, and reflective writings.
Early feedback from students suggests that they appreciate opportunities to
discuss and disambiguate challenges.
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POSTER ABSTRACTS
POSTER 31 (A)
nsf-1806698

graduate identity formation through teaching

GIFT: Graduate Identity Formation through Teaching
presenter: julianne wenner
keywords: professional identity, disciplinary
stewardship, elementary, preservice teachers,
graduate students

cross-cutting
issues:

Historically, graduate education’s goal was to prepare future academics. However,
the reality is that many graduate students (GSs) go on to nonacademic careers. It
is therefore essential to prepare scholars with a strong professional identity rather
than preparing them for specific careers. Consequently, we crafted an instructional
model designed to support the cultivation of GS professional identity via disciplinary
stewardship. In this, GSs transform their knowledge by teaching teacher candidates,
and they, in turn, use this content knowledge to teach brief elementary science lessons.
After two iterations, data indicate our model supports GSs in considering how their field
contributes to society and how to communicate big disciplinary ideas to those outside
their field, and solidifies their commitment to their field.

POSTER 32 (B)
nsf-1806815

enhancing graduate education in systems thinking and
multi-stakeholder design through a co-creation toolkit
for humanitarian innovation

The MIT D-Lab Co-Creation Toolkit
presenter: amy smith
keywords: co-creation, participation, humanitarian
innovation

cross-cutting
issues:

In the first year, the Massachusetts Institute of Technology (MIT) D-Lab finalized the
elements that comprise the toolkit and developed and piloted modules on: identifying
biases and strategies for mitigating bias, developing mindsets for effective co-creation,
characterizing the extent and quality of participation, and identifying power dynamics
and strategies for addressing power imbalances in humanitarian contexts. The modules
have been piloted in courses at MIT, at humanitarian conferences, and at a co-design
summit in a refugee settlement. To assess the effectiveness of the toolkit and the
learning outcomes, the team developed and implemented evaluation protocols and
data collection instruments. The largest shifts in knowledge occurred in the students’
understanding of how biases and power dynamics affect co-creation processes and in
understanding mindsets that different actors bring to co-creative processes, particularly
those needed for effective co-creation. The most effective mechanisms for contributing
to their understanding were participating in and developing their own
interactive activities.

Optimizing the experiences
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POSTER ABSTRACTS
POSTER 33 (C)
nsf-1806874

individualized pathways and resources to adaptive control
theory-inspired scientific education (ipractise)

Design and Use of iPRACTISE to Enable Individualized Pathways
to Data Science Training
presenter: sy-miin chow
keywords: personalized education, individualized
education, data science, adaptive

cross-cutting
issues:

The constant influx of data in this digital age makes better and more inclusive
data science training crucial. Unfortunately, one-size-fits-all training is inefficient,
and fails to address many of the fundamental hurdles to learning imposed by
heterogeneity in students’ background. This poster describes the development,
testing, and implementation of a system, Individualized Pathways and Resources
to Adaptive Control Theory-Inspired Scientific Education (iPRACTISE), by an
interdisciplinary team at Pennsylvania State University. iPRACTISE serves
to enhance current data science training by using modern technology to
personalize educational contents as guided by user input, results from adaptive
assessments, and control theory-inspired search algorithm. With R programming
as an example, we present a preliminary prototype of iPRACTISE, its foundational
concepts, and examples of personalized training and assessment modules
constructed via crowdsourced teaching content, student performance data, and
user characteristics. The collaborative work of the iPRACTISE team is designed
to alleviate the problems of heterogeneity in graduate data science training in
the behavioral sciences and help students diagnose deficiencies and connect
to resources that put them on an even footing for success in graduate school.

POSTER 34 (A)
nsf-1806889

developing reflective engineers

Fostering Reflective Habits and Skills in Graduate Engineering Education
via the Arts and Humanities
presenter: danny reible
keywords: reflective engineering, insight,
contextual competence, arts, humanities

cross-cutting
issues:

In this poster, we present findings from two semesters of the implementation
of the newly designed graduate curriculum in civil/environmental engineering.
The objective of our course is to develop engineers who are more reflective
in their work and are thereby better able to understand and address the
complexities of modern real-world challenges, to make better ethical decisions,
and to serve the public not only with technical engineering skills but with
mindfulness of and sensitivity to the complex social, cultural, and environmental
contexts of their work. Preliminary results have been encouraging from both
our surveys and our analyses of student writing. Statistically significant increases
in a measure of Contextual Competence and Insight were observed and some
increases in other measures of reflection were noted. These survey results are
consistent with the premise that engineering students can develop their capacity
for reflection through arts- and humanities-based activities.
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POSTER ABSTRACTS
POSTER 35 (B)
nsf-1806904

partnership with researchers in industry for doctoral
education (pride)

An Alternative PhD Model for STEM Fields Based on Use-Inspired Research
and Partnership with Industry
presenter: himanshu jain
keywords: use-inspired research, industry
partnership, stem doctorate

cross-cutting
issues:

This project addresses the need to train STEM professionals capable of carrying out
use-inspired research by introducing a new model of doctoral education, which
complements traditional curiosity-driven research. Its overall mission is to train graduate
students in use-inspired research topics as identified with partner companies, as well
as provide the skills and knowledge needed to thrive in an industrial setting. A major
goal of the project is to test the PRIDE model, which represents a student-centered,
holistic approach that gives students long-term, hands-on industry experience. The
program is built on shared commitments of companies, faculty members, and the
university—which often have diverging goals—to developing and supporting students.
Initial efforts have focused on establishing the various components of the program and
introducing the partners to their respective roles and responsibilities. Consequently,
a new opportunity for STEM doctoral students has been established: the Pasteur PhD
Partnership (P3 ) Fellowship program.

POSTER 36 (C)
nsf-1806908

a public service fellows program: preparing graduate students
for community engagement

Overview and Pilot of a STEM Public Service Fellows Program for Graduate Students
presenter: anna courtier
keywords: public service, community, stem

cross-cutting
issues:

The STEM Public Service Fellows Program prepares graduate students from any STEM
background to connect their scholarly work and professional identity to issues of
public concern. Through a three-semester sequence, students experience increasing
levels of independence, beginning with a grounding in foundational knowledge and
progressing to a mentored practicum experience working directly with a community
partner. Fellows are able to design their experience around one of four pathways. In Year
1 of the program (September 2018–December 2019), a cohort of six fellows participated
in community-engaged teaching, direct service, and policy pathways. For Year 2 of the
program (Calendar Year 2020), a social entrepreneurship pathway has been added, with
two to three graduate students participating in each of the four pathways to service.
Students develop the community-engagement awareness and skills necessary to act as
stewards of their discipline, whether their career goals fall within academia, education,
outreach, business, industry, education, or policy.
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POSTER ABSTRACTS
POSTER 37 (A)
nsf-1807047

scaling faculty development to broaden participation
in graduate education

The California Consortium for Inclusive Doctoral Education: Organizing for
Equity within and across Campuses
presenter: julie posselt
keywords: broadening participation,
admissions, faculty development,
leading change

cross-cutting
issues:

The California Consortium for Inclusive Doctoral Education (C-CIDE) is an NSF
IGE sponsored project whose vision is topower positive change in how faculty
admit, recruit, and mentor doctoral students. C-CIDE is organizing for equity by
establishing a networked improvement community of faculty and administrators
from five University of California campuses–Berkeley, Davis, Irvine, Los Angeles
and Santa Barbara–and University of Southern California. We work with the
decentralized nature of graduate education to enable alignment in how faculty
select and serve students with the widespread goals of equity and inclusion.
Through faculty-to-faculty learning and by supporting the development of
communities of practice within and across universities, Consortium members
gain access to current research, tools that translate research into equity-minded
practice, and opportunities to connect with like-minded colleagues. Research
activities examine a) barriers to faculty development and organizational change,
b) possibilities for equitable admissions and recruitment in programs with
advisor-student matching systems, and b) translation of social science by and
for STEM audiences.

POSTER 38 (B)
nsf-1807056

a pathway to inclusion for stem researchers

Asking Different Questions: Interdisciplinary Approaches to Science
presenter: sarah mccullough
keywords: equity, diversity, belonging,
student-centered, culture

cross-cutting
issues:

Asking Different Questions is a flexible curriculum that provides STEM graduate
students with tools to address the sociocultural context of their research. This
project explores the hypothesis that changing research questions and agendas
will contribute to greater inclusion and sense of belonging for those historically
underrepresented. Grounded in science and technology studies, this program
provides a framework for students to create more equitable research agendas
and foster deeper collaborations with social sciences, humanities, and arts. Tools
include recognizing historical bias, placing research in a broader context, and
better framing complex research questions, particularly those presented by
communities traditionally underserved by science. The key outcomes from Year
1 were to (1) articulate existing models, visions, and challenges for creating more
equitable research agendas, (2) create a community space for those invested in
changing research culture, and (3) elaborate learning outcomes and objectives
for a modular student-centered curriculum.
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POSTER ABSTRACTS
POSTER 39 (C)
nsf-1855841

building practical, evidence-based teaching capacity in
tomorrow’s doctorates

How to Develop Inclusive Teachers? Our Model Graduate Training Program in
Teaching with a Specific Focus on Skill Development for Equitable Instruction
presenter: richard gardner
keywords: teaching, pedagogy, new opportunities

cross-cutting
issues:

Earning a STEM doctorate today entails a responsibility beyond furthering human
knowledge. PhD students must also be prepared to communicate their knowledge to
a diverse population—from our undergraduate students to our neighbors on the street.
Right now, classrooms in STEM are increasingly large and inclusive, so instructors must
be trained in teaching equitably as a core principle. Our training program helps small
cohorts of advanced STEM PhD students to develop equity-based teaching techniques
through classroom study, explicit practice of micro-skills, practical experience in training
sessions and as a mentored Instructor of Record, and a holistic understanding of the
questions posed by diverse student populations. In the first years of this program, special
emphasis has been placed on developing a teaching identity in instructor trainees using
best practices from the learning sciences and discipline-based education research.
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POSTER 40 (A)
nsf-1855886

graduate training in data science: solstice approach

New Ways of Training a Data-Savvy Workforce: SOLSTICE Approach
presenter: elena naumova
keywords: data science, project-based
training, critical thinking, ethics,
feedback-on-feedback

cross-cutting
issues:

Training in data-rich disciplines involves students with varying levels of skills, backgrounds, attitudes, and experience. While project-based teaching has been recognized
as an effective tool in graduate programs, the implementation of data-intense
training suitable for students specializing in non-data-science fields is challenging
due to emerging requirements for faculty development, discipline-specific resistance
to change, and institution- and unit-level factors. To address these challenges, we
introduced a transformative learning approach to graduate education by involving
students in solution-oriented, student-initiated, computationally enriched (SOLSTICE)
training. We emphasize the value of critical thinking and the ability to give/receive
constructive feedback, and the need for innovative training tools and assessment
strategies for developing knowledge, skills, and attitudes. We implemented the
SOLSTICE approach at the graduate program of the Friedman School of Nutrition
Science and Policy, Tufts University, capitalizing on data-rich disciplines related to the
environment, agriculture, climate, demography, and the institutional focus on decision
making and policy implementation.
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POSTER ABSTRACTS
POSTER 41 (B)
nsf-1855925

creative interdisciplinary research in graduate education

Developing an Interdisciplinary Minor in Team-Based Creativity
presenter: paul gondek
keywords: creativity, interdisciplinary, teamwork,
innovation

cross-cutting
issues:

Research has shown that interdisciplinary teams are essential for developing
creative solutions for the 21st century. Teams produce more highly cited research
than individuals, and are increasingly prevalent in virtually all fields. However,
few universities specifically teach or apply advances in creative thinking and
interdisciplinary teamwork to help students adjust to the dynamic nature of
the scientific enterprise and the shifting career options available to graduate
students. The Creative Interdisciplinary Research in Graduate Education (CIRGE)
project will conduct a three-year program that creates a 12-credit graduate minor
which assesses and reinforces links between graduate students’ (a) conceptions
of creativity, (b) creative output (performance on creative research projects),
and (c) creative skill development through interdisciplinary teamwork. Courses
within the minor and other activities will emphasize interdisciplinary teambased learning and creative problem-solving. The poster outlines the process of
developing interdisciplinary team-taught courses, program data collection and
analysis methods, and knowledge gained from pilot work.

POSTER 42 (C)
nsf-1855978

accelerate to industry (A2i)

Innovations in Graduate Workforce Development
presenter: laura demarse
keywords: workforce development, career
readiness, industry partners, strategic skills

cross-cutting
issues:

The IGE award to North Carolina (NC) State University will enhance the career
prospects of those graduate students in science, technology, engineering, and
mathematics (STEM) who seek employment in industry. Graduate education
excels in producing graduates with advanced technical knowledge and research
skills. However, these graduates typically lack training in skills highly valued
by companies, such as market evaluation, project management, product
development, and finance. To address this lack, the NC State Graduate School
has recently launched a successful industry training program called Accelerate
to Industry (A2i)TM. Its goal is to develop graduate students’ career awareness
and exploration, entrepreneurial skills, ability to complete “real-world” work
experiences, and, ultimately, career success in industry. To expand A2i to other
universities, the developers created scalable, modular activities intended to allow
those universities to implement the components that best fit their needs and
resources. To further support A2i implementation, this project will establish a
two-day “train-the-trainer” event.
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POSTER ABSTRACTS
POSTER 43 (A)
nsf-1856189

enhancing diversity by changing institutional culture and
scaffolding student success

NSF Graduate Acceleration through Innovation and Networking (GAIN)
Scholars Program
presenter: veronica zepeda
keywords: first generation/underrepresented,
family support, quantitative skills, social
networking, virtual reality

cross-cutting
issues:

NSF Graduate Acceleration through Innovation and Networking (GAIN) Scholars is a
two-year program designed to increase the retention and success of first-generation
and historically underrepresented college students in graduate programs. The program
will engage incoming PhD students in two 3-week summer boot camps as well as
additional professional development, mentoring, and social network support activities.
NSF GAIN Scholars will learn how to code apps for citizen science, design and analyze
experiments using the R programing language, analyze big data, and create immersive
virtual reality videos of their graduate research experiences. The program, which begins
Summer 2020, provides a scalable and sustainable approach for diversifying the
graduate ranks and can serve as a model to other institutions for increasing program
satisfaction and degree completion rates across all graduate student populations.
Additionally, outcomes from this project will generate new knowledge concerning best
practices for recruitment and retention of historically underrepresented populations.

POSTER 44 (B)
nsf-1856302

enhancing imaginative and collaborative stem capacity through
creative inquiry

Enhancing Imaginative and Collaborative Capacity in STEM through Creative Inquiry
presenter: nathan nibbelink
keywords: creativity, collaboration, arts, stem,
watersheds

cross-cutting
issues:

Advanced scientific training is insufficient to position future leaders to solve the complex
problems we face. They must also think creatively, collaborate across disciplines, and
work effectively with people having different perspectives, knowledge, and values. There
is compelling evidence that creativity training can stimulate both scientific creativity and
interdisciplinary collaboration, but little attention has been given to creativity training
in STEM graduate education. This NSF IGE award will bring a diverse group of graduate
students together from STEM and arts disciplines to address local watershed issues
using creativity-based training methods from the arts. We will investigate the impact
of targeted creativity training on the ability of students to frame problems in new ways
and help diverse teams solve complex problems. If successful, widespread adoption of
these methods will contribute to equipping STEM graduates with communication and
collaboration skills, and ultimately increase creative and innovative solutions to complex
global environmental challenges.
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POSTER ABSTRACTS
POSTER 45 (C)
nsf-1856346

developing a research engineer identity

Developing a Research Engineer Network and a Research Engineer
Identity Scale
presenter: bala ram
keywords: identity, network,
engineering research

cross-cutting
issues:

Our Innovations in Graduate Education project aims to enhance the research
culture and broaden the participation in research of underrepresented groups
within research-based graduate engineering programs at a mid-sized historically
black university. This involves a three-pronged approach. First, we are developing
a student-focused Research Engineer Network (REN) that links graduate students
to each other and to faculty and industry research engineers. Second, we are
establishing faculty-focused Small Research Groups to support the REN. Third,
we are developing a survey-based Research Engineer Identity Scale (REIS) using
a two-stage sequential mixed-method research design. The first stage involves
conducting focus groups with research engineers to gain insight into the content,
character, and complications associated with developing a Research Engineer
Identity (REI). This poster presents lessons learned from the first semester of
implementation of the REN as well as preliminary findings from focus groups
designed to inform the development of the REIS.

POSTER 46 (A)
nsf-1856384

windu: a multi-university consortium in wind energy
graduate education—meeting a national need

WindU: A Multi-University Consortium in Wind Energy Graduate Education
presenter: thomas acker
keywords: consortium, wind energy

cross-cutting
issues:

WindU is a collaborative effort between Northern Arizona University, Texas Tech
University, Pennsylvania State University, and the University of Massachusetts
Amherst to jointly plan and offer expanded graduate educational opportunities
in wind energy. The project team will pilot and test a new, replicable model
for creating an expandable consortium in STEM graduate education, designed
to increase the breadth and frequency of course offerings and educational
opportunities available to a diverse group of students. The model, Rapid,
proposes an innovative delineation of the elements required to successfully
set up a consortium, covering a range of activities from curriculum planning
to financial agreements, consortium management and governance, student
support systems and course delivery, and future consortium expansion and
sustainability. This poster will present an overview of WindU and the Rapid
model, and report on progress since the project’s inception.
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POSTER ABSTRACTS
POSTER 47 (B)
nsf-1856394

graduate opportunities to learn data science (gold):
empowering female and underrepresented graduate students
through inclusive data science training

Structuring Graduate Opportunities to Learn Data Science (GOLD)
for Historically Underrepresented Students in Biology and Chemistry
presenter: rori rohlfs
keywords: data science, graduate certificate,
formative assessment, course development

cross-cutting
issues:

Basic science master’s students, especially women and students from historically
underrepresented groups, face an array of barriers to learning the data science
(DS) techniques they need. We propose the Graduate Opportunities to Learn Data
science (GOLD) program to supply master’s students in biology and chemistry with
the DS skills they need to make the most of their data and succeed in science.
GOLD includes coursework meeting our students where they are, and offers
inclusive classroom environment through faculty professional development in
scientific teaching. At this early stage of our project, we have proposed three new
classes: BIOL/CHEM 806: Exploratory data science for scientists, BIOL/CHEM 807:
Data science coding community, and BIOL/CHEM 808: Professional prospects
for quantitative biologists, data scientists, and bioinformaticians. We are currently
performing a formative assessment to determine if the proposed structure of
GOLD will meet student needs, or if it needs to be adjusted.
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Panel discussion
A DVANCING G RA D UAT E
E D UCATIO N
During the opening panel “Advancing
Graduate Education,” the range of
recent reports and current initiatives
will be introduced and the unique
aspects and challenges of graduate
education will be discussed. The
discussion will set the stage for
considering the guiding questions
of the meeting, emerging areas of
research, and cross-cutting issues in
graduate education.

Moderator:
Victor R. McCrary, Vice President for Research
and Graduate Programs, University of the District
of Columbia
Panelists:
Julia Kent, Vice President,
Best Practices and Strategic Initiatives,
Council of Graduate Schools
Julia Kent is Vice President, Best Practices and
Strategic Initiatives at the Council of Graduate
Schools (CGS), an organization of nearly 500
universities that grant master’s and doctoral
degrees. Since 2008, she has led programs on
a broad range of topics in graduate education,
including PhD career pathways; diversity and
inclusion; graduate admissions processes;
international collaborations; research ethics and
integrity; and the preparation of future faculty.
Currently, Julia serves as co-Principal Investigator
for a new initiative supported by the Alfred
P. Sloan and Andrew W. Mellon foundations,
Supporting Graduate Student Mental Health and
Wellbeing, which seeks to create an evidencebase to inform future policy and action in this
area. Julia also serves as co-Principal Investigator
for a multi-phase project supported by the
National Science Foundation and the Mellon
Foundation, Understanding PhD Career Pathways
for Program Improvement (NSF #1661272),
which has brought together a coalition of 70
universities working to collect and analyze data
on PhD careers and to use resulting information
to improve graduate student experiences and
outcomes. She holds a PhD in English from Johns
Hopkins University.
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Emily Miller, Associate Vice President for Policy,
Association of American Universities
Emily Miller has served at AAU since November
2012. As the Associate Vice President for Policy, she
has primary responsibilities for collaborating with
member campuses on institutional policy efforts
related to undergraduate and graduate education.
She directs the AAU Undergraduate STEM
Education Initiative, the PhD Education Initiative,
and other grant-funded projects. She also staffs
AAU’s STEM Network and Association of Graduate
Schools constituent groups and serves as liaison to
the AAU Arts & Science Deans group.
Previously, Emily was a research and curriculum
specialist for the Association for Community
College Trustees, served as an assistant director
of career services at Tufts University, worked in
alumni relations at Harvard Business School, and
collaborated with the Association of Governing
Boards. Emily has published on the topics of postsecondary institutional leadership, specifically
as it relates to governance and administration;
organizational change in universities and
colleges; and higher education policy. She is also
a professional lecturer of higher education at The
George Washington University.

Layne Scherer, Senior Program Officer,
National Academies of Sciences, Engineering,
and Medicine
Layne Scherer is a senior program officer with the
Board of Higher Education and Workforce at the
National Academies of Sciences, Engineering,
and Medicine. She served as the study director for
the Committee on Revitalizing Graduate STEM
Education for the 21st Century.
Other projects in her portfolio include mental
health, substance abuse, and well-being in higher
education; understanding the K–12 teacher
workforce; and the roundtable on systemic
change in undergraduate STEM education.
Prior to joining the National Academies, Layne
was a science assistant at the National Science
Foundation with the office of the Assistant
Director for Education and Human Resources.
Scherer earned her Master of Public Policy and
her BA (English, History of Art) from the University
of Michigan.

Emily earned her PhD in Higher, Adult, and
Lifelong Education from Michigan State University;
her MA in Education Policy and Management from
Harvard Graduate School of Education; and her BA
in Political Science from Gettysburg College.
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