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innovations
Science and the Arts
I3: The UCF Community Embraces
the Knowledge-Based Economy

• The big innovation we’ve been working on is
bringing together science with the arts. Our
big project is the STEAM project, where we
bring together undergraduate students who
are participating in research opportunities to
work with undergraduate students in an art
medium class where they do painting, sculpture, folk arts, and music, and the artists
give some representation of the scientific
work they’ve conducted, culminating in an
annual exhibition on campus. This year we
have extended into a local high school where
we have the art and the math and science
teachers working together. • Melissa Dagley,
Executive Director, Initiatives in STEM, University of
Central Florida

Partnering with K-12 Teachers on the
Scholarship of Teaching and Learning
Maximizing Yield Through Integration (MYTI):
Science and Math Education in the Context of a
Disposing Society

• Our I3 project is focused around bringing together college faculty and graduate students
at the university with teachers in a K-12
system. We have a central theme, solid waste
disposal, which is a very interdisciplinary
theme and a very pragmatic issue when you
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live on a small island that is overpopulated.
It integrates concepts in biology, chemistry,
environmental science, and even math and
physics. We have brought faculty and students
from those areas together and have linked our
I3 project together with several environmentally-based projects funded by the NSF, and
several teacher training projects funded by
the NSF. So we had a NOYCE Master Teacher
grant, we also had an IGERT grant to help develop our new PhD program in environmental
science. We had a CREST Center in Conservation and Ecology that was part of this. We
also had stimulus money, a construction grant
to build new environmental sciences labs,
which were just recently completed. All of
those are interacting.
We have built two tiers of teachers in the
schools. We have our master teachers from
the NOYCE grant that we have integrated
with college faculty who are interested in the
scholarship of teaching and learning. Part of
the innovation of our grant is integrating K-12
teachers with college faculty on the scholarship of teaching and learning, and we have
those teachers now participating in publishing. That is a big success now happening at
the K-12 level, and they understand that
whole process.
The second tier of teachers is another group

Breakout Group Facilitator
Ann Gates
Professor and Chair, University of Texas at El Paso

This is one of three breakout sessions that
address the conference’s three overarching
questions. The sessions draw on the experience of I3 projects to date as participants
share programs that have been initiated,
lessons learned, challenges, strategies, and
possible future initiatives. This session addresses the following question:

What are the innovations
that have had a significant
impact on broadening
participation in STEM?
What is the evidence of
effectiveness?

4
..—..

of teachers working under the Master Teachers, who are being trained in sequence by
the Master Teachers, and they will be going
out and disseminating this, so we will have

what we do in K-12 STEM outreach at many
different levels. One of the things that has already happened with this project as we start
our fourth year is that we see our website

a much broader reach into the K-12 system.
One of the ways we do this is have these
teachers interact with graduate students in
these projects. The IGERT students in environmental science have been particularly active
in working with the teachers, getting out into
the schools, and that has been working very
well. • Brad Weiner, Professor of Chemistry, Universi-

having a significant impact in terms of letting
our community know what STEM outreach
programs are available at the university. We
have something in the neighborhood of over
120 different STEM outreach programs, from
afternoon tutoring in math to the Science
Olympiad.

ty of Puerto Rico

STEM Outreach to K-12;
University-Museum Collaboration
I3: Maximizing the Impact of STEM Outreach (MISO)
through Data-Driven Decision-Making

• Our I3 is a somewhat unique project in that
we are looking at the extent, degree and
impact that our STEM outreach activities
at the university have in the K through 12
system. I’ll share two projects. One is the
MISO project, the other is a recently awarded
NSF Math and Science Partnership (MSP). The
MISO project is looking at trying to integrate
on several levels the work that we are doing
in STEM outreach K-12 from the university.
It is looking at student outcomes, and it is
also looking at the individual STEM outreach
effort outcomes for the project. We are also
surveying teachers in the K-12 system, hoping
to identify common metrics that we can use
to measure the success of our program across
all programs. It is an effort to try to integrate

The second piece I wanted to share with you
as an innovative approach to STEM education
is the MSP that we have developed. It is a
partnership between our science museum in
downtown Raleigh, the university, our community college, and three school districts.
The project is centered on what we call
citizen science, the idea that people can do
science at home or can do science in their
backyard. The museum has a partnership
with three universities in a research triangle:
Duke, NC State, and UNC Chapel Hill. Those
scientists who have joint operations with
the museum and with these universities are
working with in-service teachers to develop
teaching modules for use by K-12 teachers
in these three districts, and hopefully these
will be scaled out to other school districts.
The idea is that these modules will look at
different sorts of interesting research around
citizen science. Teachers in those school
districts will be trained to work with these
modules and work with students in their
classrooms. The MSP also includes funding for

summer camps for students to participate in
the development of these modules. • Jose
Picart, Vice Provost for Academic Programs and Services, North Carolina State University

Graduate Student Focused
Catalyzing Institutional Change in
STEM Education at the University of Florida

• Our I3 is graduate-student oriented. The idea
was to engage graduate students through PIs
that had research grants, and the notion was
to essentially turn this into a program that
the graduate students had ownership of and
ran. There were a number of initiatives and
activities, including awards for graduate students mentoring undergraduates and students
at high schools and middle schools. We had
a student advisory committee that was very
active. We generated surveys to get feedback
from the students. There were also awards
for developing curriculum and for research
that graduate students proposed that was
interdisciplinary in nature. That included the
social, behavioral, and economic sciences and
we pushed a combination of these with traditional STEM to see what kinds of activities
would come out of that.
In terms of broadening participation, one
of the outcomes was heavy engagement on
the part of minority students. They were
in leadership roles, they ran a number of
programs, they were enabled to be a part of
a major program at the University of Florida.
The program, for all intents and purposes, has

ended. We are going to continue the program
for graduate students, they are involved in
running the research program for undergraduates, and if they want to be involved
in working with teachers in K-12 schools in
the Gainesville area we will promote that.
We also have a graduate student professional development piece that is also driven by
needs generated by the graduate students.
• Participant

Research in the Classroom; Focus on
Transfers from a Two-Year Institution
FIRE UP (Faculty Integration, Research, and Engagement in Urban Polynesia)

• Our goal is to increase the number of underrepresented students, Native Hawaiian
students, in STEM fields, and we’ve been
fortunate in having the support of several NSF
grants to do so, including a grant to focus on
life sciences students and a grant to focus
on engineering students, and of course the I3
grant. The focus so far has been on a summer bridge program for high school students,
for first-year students, and for second-year
students as they transfer to our university.
Through the I3, we started to embed research
into our courses so that we can be sustainable
once the grants are over. Last year we started
with research in microbiology courses, physics
courses, and chemistry courses. But there
is a main strategy that we use to broaden
participation in STEM. We are a transfer institution, a two-year institution, and most of
our students in STEM transfer to a four-year

STEM Outreach via Art
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• Integration of STEM with a science museum and
in reaching out to the arts might be an interesting angle to look at. One of the things we have
done at our university through the Cyber-ShARE
Center is to reach out to an artist who worked
with the environmental scientists to create a
visualization that artistically shows the work
and data collected in the field. An art piece,
called “Turbulence in Topography,” melds data,
graphs, photographs and drawings to create a
visual exploration for the viewer. The visualization tells the story of how researchers monitor,
map and evaluate the ongoing physical changes
in the arctic environment of Barrow, Alaska and
the Chihuahuan Desert in the southwest region
of the U.S. The visualization, which runs for
about fifteen minutes, is used in community
outreach efforts. • Ann Gates, Professor and
Chair, University of Texas at El Paso

• Regarding the UCF STEAM project, if you go
down towards where the statue of Charles Darwin is in this building and look on the wall to
the side, there is an exhibit from an inner-city
project that has been done through a number
of places, particularly in New York, where kids
have been asked to read some of the classic texts including scientific texts and then
produce artwork based upon those texts. If you
look at the biogenetic trees that they drew,
they are actually done on pages taken from
Darwin’s Origin of the Species. • Jay Labov,
Senior Advisor for Education and Communication,
National Research Council
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institution. We wanted to create a two-year
institution to encourage that so we created
four tracks: life science, physical science, an
engineering track, and just created an ICS
track last year. For us to be able to evaluate
the effectiveness of this strategy, we try to
keep track of students enrolled into these
areas, student transfers, and student graduation rates. • Herve Collin, Assistant Professor,
Physics, Kapi’olani Community College

Undergraduate Research Experiences;
Institutional Transformation

About Research in the Classroom
Q: How are you doing research in the classroom?
A: We tried to implement three models. The first
was the summer bridge program to help high
schools students transition into college. Then
we realized that the students had a hard time
surviving their first semester, so the first research course that we implemented was for that
particular cohort. This was an elective enabling
the students from summer bridge to get together and have a team-taught course. We had a
chemist, a physicist, an engineer, a microbiologist come in and it would be a one or two week
project with each, so students could see the
projects and do a little research.
Second, because we have a space problem on
our campus, we had to find a way to embed
research into existing courses, so we decided
to focus on laboratories. We embedded research in the physics lab, the chemistry lab, and
molecular biology. So we revamped our labs to

have them focus more on the scientific method,
instead of being teaching labs with one lab per
week, and have students go through a research
experience step by step and develop their own
methodology.
The third model is for students who have taken
one of these research intensive courses, one of
these labs. If they want to do more research we
developed a new STEM research course. Students can take one, two, and three credits, so if
their project will take one-and-a-half semesters
they can keep going. This is for students who
either have a project in mind and find a faculty
member willing to conduct research with them,
or they may be interested in what the faculty is
already doing and join that particular project.
In engineering, we try to focus on projects that
have students work as a team on competitions
sponsored by NSF or others. • Herve Collin

EBEE: Enhancing Bioscience and Engineering
Education through Curriculum Integration and
Research Experiences in Systems Biology

• We have several broadening participation initiatives, but I’ll just speak about the I3 grant.
It was a joint project between the College of
Engineering and the Department of Biology to
broaden participation through undergraduate
research experiences during the academic
year for biology and engineering students. It
also included teams of faculty from biology
and engineering working together to develop
a curriculum and co-teach the curriculum
somewhat.
What we feel was significant in terms of
impact was increasing the number of students
engaged in research. The other was an institutional impact. Because of the joint efforts
between these departments, we initiated a
meeting between program managers from all
of the NSF and NIH programs on campus and
began to have regular meetings together to
leverage our funding and to collaborate on
professional development and support activities for our students. From that we began to
expand our efforts to include programs funded by the Department of Education. What we
have developed is what we call a grassroots
effort amongst program managers to indicate
how we can develop synergy at that level.
From that we have been able to inform our
administration, including the Vice Chancellor
for Academic Affairs, that there are actually efforts on campus that promote synergy

amongst different units. It includes faculty,
it includes program staff, it includes associate deans. We feel that has been quite a
bit of impact in terms of the beginning of an

heavily to initiate that effort. For instance,
most of the individuals in this group, which
we now call MORE-STEM, are on the planning
committee for this university-wide under-

institutional transformation on our campus.
We also believe that these joint efforts led to
consideration of an Office of Undergraduate
Research. This group has been relied upon

graduate research phase. So we see that
in addition to the synergies between those
departments, there was some outgrowth that
included synergy between other projects on
campus at different levels. • Marcia Williams,
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Director, College of Engineering Sponsored Programs,
North Carolina Agricultural and Technical State University

Q &A: Community College Research and Transfer to Four-Year Institution
Q: Have you seen an increase in student interest in pursuing a four-year degree based on
research experience at the community college
level?
A: Yes, the reason why we decided to implement
research into our courses is because we have
observed that all of the students involved in
research were just totally transformed, especially when they were given the opportunity to
go to national conferences. They were coming
back and saying, “We want to do more.” All of
the students transfer to a four-year institution
in engineering and to internships in Boeing and
other companies.
Q: What kind of communication do you have with
the four-year university so that you assure
students are transferring and are successful
when they go into the four-year? Is there communication or have you established some sort
of exchange?

A: Through the PEEC grant, since the PEEC grant is
the cooperation between the community college and the four-year institution. We had an
agreement with the College of Engineering at a
four-year institution that our students, when they
graduated with a two-year degree from our institution, would have that degree count towards the
four-year graduation, which creates an incentive.
Q: Right, but I think a problem many universities face
is they feel like the students are coming in and
though we may share learning outcomes, are they
really learning the material at the level needed?
That is always a challenge. But you feel your
agreements have been strong enough that the
students are accepted?
A: Yes, we have no problem with the four-year university as far as the level of the students. They
have told us that the students coming from our
community college do better after they transfer
than the students who start directly into the four-

year institution. The problem, however, is the
transfer process. Transfer is not an easy process for the students, so if the credits actually
transfer that is of great benefit to the students.
However, if a student graduates in the spring
and wants to apply for the fall semester at the
four-year institution, it is almost too late and
they are last in line. If they arrange to transfer in advance, up to a year before, then they
sometimes forget to graduate from our college,
so our graduation rates suffer. Our next step is
to go to the systems level and work on adjusting
that system to remind students to graduate.
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Global Undergraduate Research;
Institutional Transformation

Common Language Between Disciplines
• I would say one of the biggest achievements
is common goals and communication amongst
the faculty across campus. North Carolina
A&T is the largest HBCU in North Carolina,
with STEM facilities distributed throughout
the campus. Systems biology was a really
good avenue for 21st century scientists to
come together to speak a common language.
If anything, combined with the infrastructure
and curricula, I think that is one of our greatest
accomplishments, that the more students
across STEM disciplines speak a common
language and understand each other better
while conducting research projects. • Gregory
Goins, North Carolina Agricultural and Technical
State University

Enhancing Global Research and Education in STEM
at Spelman College (G-STEM)

• We are about to go into the fifth year of our
I3 grant. We have a program goal of modifying
the infrastructure of the college by establishing an office, which was done in the first
year, to centralize the activities of the grant,
the department, and the activities with the
students. We are charged with increasing
the number of African American females in
STEM who choose to go abroad to conduct
undergraduate research, typically during the
summer. This is being accomplished primarily through the office itself, the staffing, as
well as establishing and working on existing
partnerships with study abroad providers,

About Systems Biology and a Common Language
Q: So systems biology as I understand it is a new
discipline that students can major in, or is it
more just a way that you can communicate?
A: Systems biology, depending on who you ask regarding the definition, is looking at the whole
rather than the parts. Data in the 21st century,
particularly in the life sciences, comes off so
fast in the post-genomic era, that the only way
it will make sense is if you use more quantitation and mathematical formulae to be able to
model and then test in the laboratory. That
is a real good fit with engineers who are also
familiar with the techniques of using software

to be able to model and to be able to go back
to the lab. Systems biology is not something
that we came up with, it was just a good
centerpoint for our university, where the key
was to fit strong engineering with fast-changing
life science research and allow them to come
together, so the students could work together
and get a bigger project than they would singly
in either department.
Q: So the students are working and taking courses
across departments?
A: Correct.

research institutes, etc. Fifteen partnerships
have been established to date to help with
finding a place for students to conduct their
undergraduate research.
We basically work off of three models that
center around the partnership building, the
recruitment and retention of students, and
the mentoring process. Our mentoring process is comprehensive in that we work with
students pre-departure, while they are in
country, and upon return. The literature tells
us it is that return part that we tend to not
focus on, so we work with them over the
course of a semester once they come back.
Regarding some of our outcomes, we have
supported 78 students so far to go abroad.
Students receive funding in partnership with
a US Department of Education Title III fund
to cover program fees as well as to provide
a small stipend upon completion of their research paper when they come back. Typically
if they’ve gone abroad in the summer, the
next spring they will participate in a Spelman
research day where they present their research, which is written into the grant so
that they are part of dissemination. We have
the ambitious goal of serving 108 students
by the end of the grant. We started with 3
in our first cohort and now have about 28 or
so ready to go abroad this summer. A popular
destination because of STEM and because of
English has been England, but Spain has been
a targeted area, and South Africa because of
public health, which we have as a priority for

students. This year we will be sending students to New Zealand and France for the first
time. We do have students who are disseminating their research at national conferences
and who have gone on to graduate school.
• Karen Clay, Global STEM Program Manager, Spelman
College

Cyberinfrastructure; Institutional Transformation
I3: A Cyberinfrastructure and Communication-Based
Model to Foster Innovation that Broadens Participation in STEM Fields through Institutional Integration

• We are about to go into the fifth year of our
I3 grant with our CREST Cyber-ShARE Center
as the anchor, which shares resources through
cyberinfrastructure to support interdisciplinary research. We work with researchers across
science, computer science and computational
science. The focus of our I3 is on building a
cyberinfrastructure to support collaborations
across campus in particular collaborations
aimed at student success and broadening participation. We have done that by creating a
semantic-based Web tool which the researchers across campus and professional staff use
to register their research profiles. Profile
information is taken from Digital Measures,
which is a tool that everyone is required to
use for performance evaluation. So this is
where they put in their research statement,
their areas of interest, key words, and their
research mapping to our university’s strategic
areas. We are also building the infrastructures
to support communities of practice. This is

how we are doing dissemination and bringing
together the different projects and efforts
across campus.
For example, one of the broadening participation efforts that has been successful is
undergraduate research. So we have started
a community around undergraduate research,
and anyone can register as a member. We are
requesting that a community has an advocate. The advocate oversees that there is
activity within that community of practice.
The members register related efforts, so if
they have had funded projects from NSF or
any other agency or foundation, they would
register that project, whether it is ongoing or
past, so that they learn about the research
or effort. The contributor can include attribution to the funding agency. One could also
register a unit. For example, the Provost’s
Office has created a Campus Office of Undergraduate Research Initiatives, and this unit is
registered with the Undergraduate Research
community. Any project with related efforts
would be posted in that area. We limit the
number of characters so that the description
is very succinctly stated.
The next piece of the community is to register
your resources. What kind of resources do you
have to share? For example, I’ve been funded through a project called Affinity Research
Groups, and we created a handbook for
undergraduate research. That is an example
of a resource that would be registered. Any
workshops that someone could give on cam-
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Q & A re Global Undergraduate Research
Q: Does the grant provide all of the funding for
the students’ travel, or do they have to come
up with some of it?
A: The I3 funding supports the infrastructure and
faculty stipends for faculty to travel to set
these things up, but we are in partnership with
the US Department of Education Title III, which
is actually providing that student part, the
program fees and the stipend.
Q: In preparing students do you prepare them
for the culture of the country they’re going to
visit?
A: We discovered in the first year that you cannot
over-orient the students. They receive orientation from the program itself, and through
the funding of the additional grant there is a
language and cultural orientation expert who is
brought in for a separate orientation. Many of
our students are already study abroad students
because the experience they’re going on has
a research component, so therefore it can be
funded. So therein lies another orientation session that the student must go on. Because we
are working synergistically, the study abroad
office agrees to just do an orientation session
for all of our students because they may be
capturing some other aspect. So we’re making
sure we’re getting the language, the culture,
just understanding the G-STEM program responsibilities that come with that, which is huge.
You’re taking a student who has never thought
that they could go abroad before. They’re not
humanities, they’re not social sciences, they’re
not psychology.

10
..—..

pus could be registered, any handouts that
you might have for helping students involved
in undergraduate research could be posted. If
you have data or evaluation reports for your
Broadening Participation at NSF HRD

• The Division of Human Resource Development
is the division that is focused on broadening
participation in the STEM workforce and houses
the HBCU-UP program and the TCUP program,
as well as ADVANCE, LSAMP, the AGEP, and the
CREST programs. I am also an I3 program director for a project that I held onto after I took
this position, the one at University of Central
Florida. My focus at NSF has been broadening
participation. I have been there almost 14
years and before taking this position I worked
with what was the Informal Science Education
program and is now Advancing Informal STEM
Learning (AISL). My portfolio was largely the
youth and community projects, which had an
emphasis on targeting underserved and underrepresented groups and introducing them to
STEM outside of the K-12 classroom. I’ve also
worked with the ATE program. There was the
AYS program, which was a precursor to something called ASCEND, After School Centers for
Exploration and New Discovery, and on and
on—a bunch of programs focused on introducing
young people to STEM pre-college, and adults
through the adult learning programs. • Sylvia
James, Division Director, Human Resource Development, National Science Foundation

project, you would post it there, and you
would link it back to your funded projects,
which will provide the appropriate attribution. The contact would be there and the
website where one can get more information.
The idea is to make it simple; we don’t want
it to be a big sink in people’s time. Information should be stored in one place and not
repeated in a number of different places.
In the research phase of this community of
practice, we had a neuroscience group register a community so that everyone interested
in neuroscience research would register in
that particular group. We have a decision
making group that include people from philosophy, computer science, political science,
and other areas across campus. The idea is
that we have this virtual world where you can
store resources and register events, but it is
the advocate’s job to really try to bring the
group together so that you are meeting face
to face periodically.
There is a dialog piece where you can share
data, especially for the scientists who don’t
want data to be public. They could share data
or information in a private place through a
tool called IBM SmartCloud. In addition, one
can store documents that you are working on
collaboratively. It has a blog, it has a wiki, it
has an ideation area where you can throw out

ideas.
We are using Wenger’s model for communities
of practice, in which a group of individuals,
who share an interest, concern, or passion,
interact regularly to improve what they do.
We also have been working with graduate
student development workshops and faculty
development because we had an ADVANCE
grant. The provost’s office is supporting
interdisciplinary research with seed money
because that is a big focus. Since we are
trying to share practices across disciplines,
it is by its nature interdisciplinary. It is not
just within a college of engineering. The seed
funding is available to all colleges at the
university. The Office of Research and Sponsored Projects has created a position, the
Network Systems Manager, and this person is
responsible for bringing people across campus
together around particular themes.
We have periodic engagement encounters,
where we invite people to come and give a
five-minute talk without a poster or a PowerPoint presentation, just a flip chart, talking to
groups of people that then rotate and listen
to other things going on on campus. We have
gotten some really good feedback on that because it is making connections that have not
been there. Our whole infrastructure is called
Expertise Connector. We also have a yearly
symposium in which we highlight the interdisciplinary work that is being done.
The big challenge, as you know, is how you
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reward interdisciplinary research efforts,
especially when someone is in a tenure track
position. We don’t want to wait until someone
is a full professor before he or she engages in
interdisciplinary efforts, which tends to happen. That is a challenge that we are posting
with the provost. We have a pro-STEM council of the different initiatives in broadening
participation, which includes mentoring, undergraduate research, faculty development,
and student success. For the student success
effort, the Center for Institutional Evaluation
has created a student success database that
is being used for us to register the work that
is being done. • Ann Gates, Professor and Chair,
University of Texas at El Paso

A Change in Student Expectations
• It’s interesting this dynamic of I3. A key dynamic
we witnessed as a team at A&T is that more
undergraduate students come to A&T expecting
a cross disciplinary research experience. Now
they come not so much for the funding support,
which is nice, but expecting a research experience that will help their careers. • Gregory
Goins, North Carolina A&T State University
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questions, issues, evidence
Evidence of Effectiveness
Tools and Formative Evaluation

Tracking Outcomes
• We use external and internal evaluation and
it’s all fed by data. That includes traditional
methods such as papers presented, papers
submitted, papers published, grants submitted,
grants awarded, things like that. Plus we do
pre and post tests also. • Brad Weiner, University of Puerto Rico

• We have both external and internal evaluation, so we do a lot of collecting of data on
the students, and that is one of the things
that has driven our program. We use the
information from that data to make decisions
on the direction of the program, so we have
used data quite extensively for the framing
and the focus of our program. And again,
our program is student-oriented and student-centered. That is one of the reasons we
feel so compelled to continue the program in
pretty much the same form that it’s in now.
• Participant

• We use an evaluator to collect data, and more
recently we have developed student surveys
to gain input on what they believe works best
as far as some of the programming. What
we’ve learned is that we have an idea of
what is best for students, as most programs
do, in terms of what they should learn, and
then realize that it’s not necessarily what
they’re interested in. We are also in the process also of developing faculty surveys. So it’s
an ongoing process of assessing the impact
of what we are doing and then revisiting the
model to make sure we are addressing needs.
• Marcia Williams, North Carolina A&T State
University

• We are somewhat similar. The evaluation folks
for the project have developed an instrument
or survey that is administered pre and post.
It is actually an ongoing thing because we are
looking at students K through 12 and we have
students who participate in multiple STEM
outreach programs. The survey instrument
measures teacher and student attitudes and
measures how students, as well as teachers
in K-12, feel about STEM education, how
they are experiencing STEM education, how
they feel about the use of technology, how
comfortable they feel using technology in the
classroom, and so forth. It addresses several
different dimensions of STEM education, so
by capturing that data and by tracking what
STEM activities students are participating in,
we are able to provide that feedback back to
the project or whichever program students
are participating in. There is obviously an opportunity there to assess the impact of those
programs on students as they go forward. •
Jose Picart, North Carolina State University

Broadening
Are We Really Broadening?
• Are we quick to claim credit in terms of actually broadening participation? Are we bringing
in students who would not have exposure
to these opportunities otherwise, or are we
just taking a slice of the pie away from HHMI

and others and taking the best students and
sticking a flag in and saying our program is
great? That’s the ghost that haunts me in
this broader participation issue. And I look
at broadening participation as a pie. Are you
moving the slices around or are you increasing
the size of the pie pan? • Gregory Goins, North
Carolina A&T State University

Cross-Program Competition and
Coordination
Credit for Success and Piggybacking
• When we talk about broadening participation,
particularly when we are talking about underrepresented students, there are so many
programs. Who gets credit? That’s a good
question. I remember at one point someone
was bragging about a program producing X
number and I said, “How do you know it was
your program that is producing X number
when you’ve got all of these other programs
as well? There needs to be a teasing out to
see which program was responsible, or even
better, see how a piggyback approach could
be used for a more effective way of broadening participation. • Participant

Cross-Program Cooperation
• At NC A&T, we came together as program
group leaders and I think now we have more
shared governance. If there is anything that is
sustainable, it is that different programs are
communicating more effectively, and in going
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through the recruitment and selection process, there is some communication and less
internal competition. • Gregory Goins, North
Carolina A&T State University

Breaking Down Silos
• Isn’t one of the goals of the I3 specifically
to look at ways to break down the silos and
having all of these programs in different silos
and not talking to each other? I3 was supposed
to come in and try to coordinate that and try
to bring more of these programs together to
see how NSF could better leverage the use of
their funds in different institutions. • Brad
Weiner, University of Puerto Rico

• We have worked together to tear down the
walls of the silo. We do have an interdisciplinary project because we have representatives
on this team that I talked about from all
of the academic units, and also the joint
programming and joint funding of the symposiums, so I think we have worked towards
that. We are seeing some momentum and it is
generating interest amongst other faculty.
• Marcia Williams, North Carolina A&T State
University

• It’s an interesting dynamic on the A&T
campus. At the time of the I3 we were fortunate that we were ready in terms of
being a campus highly receptive to the idea
of collaborating across the different STEM
programs. At the time our leaders on campus

Retrospective Interviews, National
Database Comparison
• We did a longitudinal study with the Affinity
Research Group model. We did retrospective interviews regarding where the students are now
and what they attribute their success to. We
are comparing our data against national data,
the URSSA national data, and seeing if it makes
a difference for students who go through our
model versus those who are involved in other
undergraduate research efforts. We just had a
paper published in the Journal of Engineering
Education a couple of months ago. • Ann Gates,
University of Texas at El Paso
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were conducive but didn’t have a top-down
approach. They fostered collaboration, yes,
but as Marcia just said, they also encouraged
faculty to be able to work it through, differ-

partnering with city government, with all of
the other higher education institutions in the
Raleigh area, including the community college. In terms of increasing the pie, it was a

ent levels of synergy across STEM disciplines,
so it was more of a grassroots effort. We were
blessed with the timing and conditions on our
campus. • Gregory Goins, North Carolina A&T

“skin in the game” operation. In other words,
we said to everyone, “If we want this to work
we need everyone to put skin in the game.”
So we were receiving funds or in-kind support
from the city, from the county government,
from all of the other colleges and universities
that were involved. Also, because we had five
colleges involved in this, we could leverage
faculty grants to help with these projects. So
we were innovative in working with faculty
who were applying for S-STEMs and MSPs and
so forth, integrating our work with the underrepresented youth into each of their grants,
so those grants would then provide funding.

State University

Sustainability
Sustainability, Broadening the
Opportunities, and Skin in the Game
• I’m the executive director of a nonprofit that
was originally funded by the Bill and Melinda
Gates Foundation and serves underrepresented kids. It is a partnership for post-secondary
success. North Carolina State was initially the
lead agent for the grant, and of course as the
lead agent, we are affiliated with the university. We received, about $1.3 million for three
years and then at the end of that funding
we said, “What next?” What we are working
on right now is a memorandum agreement.
We are working to move the project, called
Raleigh Promise, from affiliation with the university to affiliation with United Way of the
Greater Triangle. They are going to provide a
lot of the administrative infrastructure, help
with fundraising and so forth.
But what is great about this partnership is
that the Gates Foundation required that we
build a cross-sector partnership. So we are

Between faculty grants, contributions from
our cross-sector partners, and with the help
of the United Way of the Greater Triangle,
we believe we can keep this thing going. That
is one strategy. • Jose Picart, North Carolina
State University

Defining
“Broadening Participation”
What Do We Mean
by “Broadening Participation”
• We have heard the challenge of defining what
broadening participation is. I think there are
varying interpretations of what that means
and there is an ongoing challenge of at least

coming to some consensus about what it
means. Does it mean increasing the number
of programs, the number of experiences, the
number of underrepresented participants?
What does it mean to broaden participation?
I think it means different things in different
situations. • Marcia Williams, North Carolina
A&T State University

Broaden Access to Experiences
• When you look at it from the University of
Texas at El Paso campus, which is 80% Hispanic, a lot of people will say that we really need
to broaden who we recruit so there are more
diverse experiences for our students, but then
you can also look at it as our students having
those experiences outside the university. You
want to broaden their horizons and allow
them to have experiences that they would not
otherwise have. But then you are also looking
from a computer science perspective at the
low number of Hispanics who are represented in our particular discipline. The number
of women is even lower, and the number for
minority women is low as well, as it is for
African Americans.
• Ann Gates, University of Texas at El Paso

The NSF National Perspective
• I think NSF is pretty clear what it means by
broadening participation. I think NSF is all
about broadening participation of underrepresented minorities at the national level.
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How we do that at our individual institutions
is different. The University of Puerto Rico is
99.9% Hispanic. • Brad Weiner, University of
Puerto Rico

Program Managers’ Understanding
• I wasn’t talking about the National Science
Foundation’s definition. I’m speaking more
in terms of the program manager’s interpretation and the lack of consensus amongst
those who run programs regarding what it
may mean. That’s a challenge for me, and I
think there are multiple definitions of what it
means. • Marcia Williams, North Carolina A&T
State University

• You’re talking about program managers at
the institutions, the grantees. • Brad Weiner,
University of Puerto Rico

NSF & Broadening Participation
The NSF Approach
• Let me respond to that on a number of levels.
At the agency level, programs are evaluated
in a number of ways. Every three years each
program, and that includes programs that
have broadening participation as an emphasis and focus, and those are defined on the
website, is subject to what is called a “committee of visitors.” They look at not only the
nuts and bolts of program implementation,
but whether the program is really addressing
the goals and objectives that are in the solici-

When the Money Goes Away
• Sustainability is always a question in any grant.
When the money goes away I’m interested
in the momentum that remains. It’s just that
sometimes when you take the carrot off the
stick, the stick gets dropped. • Gregory Goins,
North Carolina A&T State University
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Funding from Regional Workforce Boards
• One strategy that we have been able to use are
our local regional workforce boards. Obviously
we are all training the workforce, but if you
have projects that are dealing specifically with
the undergraduate research experiences or
providing internship or work experience for students, then your local workforce board may be
willing to fund those types of programs. They
typically are not funding the freshman programs, which is where most of our efforts are,
but we have found that this is a great way to be
able to continue our programs past the first two
years by using some of the money they would
use to increase the STEM workforce. • Melissa
Dagley, University of Central Florida

tation, and in the case of HRD programs and
other programs that have broadening participation as an emphasis or focus, how well they
are doing with that.
Programs are also subject to external evaluation. EHR has an evaluation committee that
sets up guidelines for how these evaluations
should be undertaken and every four to five
years, depending on the program, you may,
when you receive a grant, have something
in the award letter that says you have to
cooperate with external evaluators who are
looking at big questions. Sometimes there are
evaluations that look across multiple programs, and often there are individual program
evaluations.
Then of course there is the evaluation at
the project level to which you are referring.
I can’t speak for all program officers, but I
certainly look at and read those annual and
summative evaluations to see exactly how a
program has progressed. Internally we will
circulate the ones that are exemplars. It is
always exciting for me to talk to a PI when
they have this kernel of an idea that they are
so excited about and see it become a proposal and something that is eventually funded,
and then watch how that project matures
over time. For those of us who have that
perspective, it’s great to see how projects are
effective in meeting overall goals and objectives.
As you heard from the funding panel in the
plenary session, not every project is 100%

successful, but even though it’s hard for
people to put that in their summative evaluation and final reports, we want to know about
the failures or the projects that didn’t work
out quite as well as you thought they would
because that helps inform future work.
So there is that focus on how broadening
participation is being accomplished in the
programs, and then there is a committee
that is under the Office of the Directorate at
NSF called CEOSE, the Committee on Equal
Opportunities in Science and Engineering.
They have a diversity focus and a broadening
participation focus as well at the policy end.
CEOSE focuses on the big picture of what
NSF is doing as an agency with respect to
broadening participation and they have just
released a new report as well as an initiative. These are external committee members
and their sense is that the NSF is doing well
but could do more, so they are pushing for
a big initiative which has a center-like focus
to really galvanize the agency into putting
more emphasis on broadening participation. I
would encourage you to go to the NSF website
and look up CEOSE [http://www.nsf.gov/od/
iia/activities/ceose/] and see what they are
doing and look at their new report.
One thing I didn’t mention when I was talking
about the program side of things is that the
merit review criteria in terms of the broader
impacts also is an angle to get at what the
projects are doing beyond just impacting the
participants, to what they are contributing to
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the field.
Is that covering everything? Is it all that it
could be? Could we do more? Of course, and
I think CEOSE is saying yes, we can do more,
but there certainly is attention to broadening
participation across the agency. I’ve been at
NSF almost 14 years, I’ve been in this position since September, and part of what I’ve
been doing is talking to folks in the other
directorates to find out what they are doing
in terms of broadening participation. Most of
the directorates have a broadening participation plan. They are looking at this in very
discipline-specific terms: What is the future
of the workforce in the geosciences, or math,
or the physical sciences? Even though HRD
has clustered the majority of the programs
focusing on broadening participation within
the agency, across the foundation there are
pockets within each of the directorates that
also have that as a focus. • Sylvia James, NSF

Not Seeing Broadening
• When I think of broadening participation, you
all have to remember that I am old school and
have been around for a long time. I haven’t
seen much broadening participation. You can
say what you want and you can spin it how you
want, but there has not been much broadening participation, particularly as it relates to
underrepresented minorities. So University of
Puerto Rico, Texas El Paso, A&T are sources
where broadening of participation can occur.
• Participant
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