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project overviews
The Modeling Institute
Overview
The Ira A. Fulton School of Engineering has a
class size of approximately 2,000 to 2,200 freshmen entering our engineering college. We have
completely re-conceptualized our freshman engineering experience over the last three years,
to the point that the required introductory engineering design course is now taught in studio
format, instead of a lecture-based format.
We have a number of freshmen experiences
including a pre-camp that takes place in the
summer with groups of 200 students each. Students form teams and get their first successful
college course experience. The associate dean
attends and we stay with the students for the
duration of the camp.
Peer mentors and undergraduate teaching
assistants are assigned to every introductory
course. The peer mentors, two-thirds of whom
are women, direct the students to academic
resources throughout the year and live on the
same floors as our engineering students, and
75% of our students live in the dorms.
• Participant

Collecting Evidence
We have a WIDER grant that is helping us
catalyze a lot of resources that we currently
have in data collection, both at the institutional
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level, the course level, and the department
level. As an example of the kind of data that
we’re trying to collect, we have institutional
data on student persistence in engineering
which includes their grades in all of their
freshman STEM courses. We are looking at
their engagement with our undergraduate
tutoring center, learning assistants, and other
curricular supports, their engagement in the E2
Engineering Camp, in undergraduate research,
and other opportunities that we provide. We
have hired a cultural anthropologist to look
at departmental culture related to learnercentered practices in the physics, mathematics,
chemistry, and engineering departments and
are collecting data on that as well, and we have
external analyses of math and science learning.
• Participant

Integration of Education and Mentoring
Programs at Louisiana State University
Overview
One of the aspects of our I3 project that I am
proud of is our student governing council. Our I3
ties together a number of our federally funded
STEM education and training programs, and the
governing council consists of two representatives from each of those programs. We have two
students, for example, from our NIH Bridge to
the Baccalaureate. We have two students from
our high-achieving STEM scholarship program,

Breakout Group Facilitators
Charles Kazilek
Vice Provost for Technology and Innovation, Arizona
State University

Kathy Sutphin
Assistant Dean for Academic Affairs and Director of
College Initiatives, CNMS, University of Maryland,
Baltimore County

This is one of three breakout sessions addressing 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 transforming
the STEM student
experience (curricular or
extracurricular, for majors
or for non-majors?)? How
do we gather effective
evidence?
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Institutionalizing Innovations at LSU
• Our LA-STEM Scholars Program is modeled after
the Meyerhoff Program. We had reached the
end of 12 years of NSF funding for that program if you count the no-cost extensions and
the two phases, and we are faced with challenges others have mentioned. We lost a third
of our budget. The state education budget was
cut by about a third, and we’re trying to work
on that institutionalization. In our program we
have an 89% six year STEM graduation rate,
which I think is similar to what we have seen
at Meyerhoff. If we can double the graduation
rate in STEM at LSU, to me it’s a no-brainer.
Unfortunately, like many other campuses,
there are competing priorities and not enough
resources. I think any innovations on sustainability would have lots of impact for many of
our programs. • Gloria Thomas, Louisiana State
University

two from our low-achieving but high-potential
students from our HHMI Professors Program.
You get a selection of students from different
backgrounds and different programs coming

undergraduate, and graduate students, and our
K-12 teachers and faculty, as well as all of our
programs and the different activities. There are
lines drawn to show all the overlap and integra-

together. That governing council creates seminar series and outreach activities. Its members
are responsible for coming up with their own
governance, electing chairs, and forming committees. They decide what committees they
want and what activities they want to impact,
how they’re going to recruit, how they’re going
to evaluate their program. Having that kind of
leadership experience is atypical of the general
STEM student experience at the undergraduate
level. We also do a bit of professional development for them, to help them organize their
activities.

tion that is happening. So I think that’s a really
good measure.

Collecting Evidence
As a part of our annual assessment every year
we look at those student experiences and the
degree to which students have gotten engaged. Much of our I3 is focused on integration
of different activities. We look at how many
activities our students participated in that
were not in their original program. We can, for
example, see a community college student who
is in a very focused program, and yet they are
attending some of the activities that were designed for the Bridge to the Doctorate students
and getting to engage with those graduate
students. That’s one metric. On our conference poster we have a graphic that shows all
of the students, including our K-12 activities,
middle school, high school, community college,

Institutionalization
We officially ended in December and are in a
no-cost extension. In the context of the State
of Louisiana, with a governor who has not
appeared to be a fan of state-supported education and with competing priorities on campus
and dwindling budgets, the institutionalization
piece has been really difficult. When resources
become scarce, everyone backs into their corner and works to protect their own priorities,
which creates more barriers for campus-wide
institutionalization. • Gloria Thomas, Executive
Director, Louisiana State University

Catalyzing Institutional Change in STEM
Education at the University of Florida
Overview
On campus we’re known as the I-Cubed Project.
Everybody recognizes that and it has actually
been good branding for us. One piece that has
been particularly successful is the graduate
student advisory council, which is something we
didn’t have before and has now been institutionalized. It has achieved official student
organization status and will continue as an
advisory council for the graduate school. That
has been a really fundamental change and they

have taken a huge leadership role in establishing a graduate research day as well as other
activities.
Our I-Cubed program also has an international
component and is situated in the International
Center. We were really interested in how to develop more global competence, particularly in
our underrepresented populations at the graduate level. In collaboration with other programs,
including Bridges to the Doctorate, we designed
some international research trips for students.
Anecdotally, we’ve got one student now starting a post-doc in Brazil as a direct result of
this program. We’ve had two students who got
Fulbrights, one to Mongolia, one to Africa, directly as a result of developing contacts as part
of that program. We are following up with that
and we have submitted another proposal to try
and develop this idea further. It’s a really important piece of the pie for a graduate student
who is going to go on to a professional level, to
learn how to work internationally and how to
work across cultures, even for those who stay
based in this country.
Collecting Evidence
We do surveys of our student body every
year as part of our I-Cubed. According to the
evaluators, we’re seeing trends indicating that
students are more satisfied with their professional development and they have more access
to professional development activities than
they had before the I-Cubed project came on
campus.

5
..—..

We measured outcomes from the international
component, both the academic, professional
identity-related outcomes and the personal
outcomes. We have data that shows significant change in students, African American and
Latino students in the STEM disciplines, who
participated in short-term, two-week programs
visiting institutions in other
countries and interacting with
researchers.
What Didn’t Work
The proposal included the
creation of a professional development institute on campus
that would be a center standing
on its own. There just wasn’t
the political will to make that
happen on campus and economics drove that decision. The
first year of the project was
2008 or 2009 and the State of
Florida was pulling money back
from universities hand over fist,
so it was not an auspicious time
to go to university administration regarding a new institute.
However, it forced us to be
really innovative and think
outside the box. For example,
at the mid-term review we
received good feedback from
the panel because we were
able to go to and work with the

FIRE UP (Faculty Integration, Research,
and Engagement in Urban Polynesia)
Overview
This project, which is now over, focused mainly on faculty development. For the past five years we have done an intensive, all
day, one-week faculty development workshop prior to the summer semester, helping faculty members develop best practices in
their courses. We also had a two-day case study workshop. And we
have introduced service learning, undergraduate research mentoring, active learning techniques, etc. A big outcome relates to the
undergraduate research, where we have had a lot of success. There
was some really good mentorship in the undergraduate research
program and students have won a lot of awards at conferences, and
that is probably our biggest success story.
Evidence and Outcomes
We didn’t do the best job with data collection. We surveyed the
faculty members about how many best practices they’ve implemented since the workshop. We’ve had great success, with 90% of
the participants implementing two or more of best practices. One
other outcome we hadn’t expected was comments regarding how
much more collaboration they do with other STEM faculty members, which is an unexpected and important outcome. We did have
a small degree of institutionalization with a small community of
practice on campus of former summer institute members. They are
meeting about once a month to talk about undergraduate research
and other student issues in what is now a model for a community of
practice on our campus. • Amy Patz-Yamashiro, I-Cubed Coordinator/Instructor, Kapi’olani Community College, University of Hawaii
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libraries, the career resource center, and other
existing cross-campus units. As our project
ends, some of the professional development
workshops and activities that we started have

The STEM STATION program was built around
helping students and faculty overcome critical junctures. The essence of it is to improve
faculty engagement in the scholarship of teach-

been integrated within existing units. We didn’t
create a centralized unit, but we created things
in collaboration with other units that will sustain after we’re gone. • Participant

ing and learning and to transform the culture
around the scholarship, teaching, and learning
so that they may become more aware of their
practice, more reflective about teaching and so
forth. It focuses particularly on the undergraduate, but also graduate STEM education practice,
and on critical junctures for undergraduate
students in particular.

STEM Central STATION
Overview/Research/Evidence

Maximizing Yield Through Integration (MYTI): Science and Math Education in the Context of a Disposing Society
Overview and Integrating Evidence
We were able to actually create a center. I don’t
know if it will sustain once the funding is gone,
but right now we have a facility. Our project
has two components. One is faculty professional
development involving science faculty who are
interested in the scholarship of teaching and
learning. They learn how to do it as a scholarly
activity, going beyond just doing active learning
in the classroom to gathering evidence. In that
way we transform the student experience but
also gather data by empowering faculty to collect
data on how students are learning. We’re using
the same approach with our Robert Noyce Master
Teachers in math, which is one the projects that
we integrated into the I-Cubed.
We created a theme focusing on solid waste. We
integrated our IGERT, our CREST, and our Master
Teachers into this I-Cubed project, and we have
given professional development to our teach-

ers on solid waste. Math and science concepts use
solid waste as a theme. We will talk about compost
and then we will talk about photosynthesis and the
nitrogen cycle.
The concept will be transferring to the schools. Last
year the teachers got trained. This year they developed project-based learning activities with their
students. The IGERT Fellows are going to the schools
and are helping these teachers carry out these project-based activities. Our teachers were charged with
doing action research on the effect of that projectbased activity in the classroom. We are gathering
data through the participants on the impact on the
student learning. Through the action research we will
know how that experience was effective for the high
school students directly participating in the project
and the undergrads that are being impacted through
faculty.
Another form of evidence is articles in peer-reviewed publications that will be developed out of

the training they’ve received. Some of this was
not planned but is due to the IGERT Fellows, who
are the ones getting the most out of it because
they’re interacting with both groups. Our activities with them regarding gathering evidence is our
contribution to enriching their experience. And
we have gotten the evidence through the research
that the faculty and teachers are doing. They go
to the workshops for faculty, so they are getting
training with the faculty. We invite the teachers
but depending on when we do the workshops for
faculty, teachers may not be able to attend. Those
workshops include how to conduct interviews and
how to do a focus group. The faculty are learning
about not only best practice strategies, but also
how you do research in this area. They were also
involved in developing the units that we gave to
the teachers. • Michelle Borrero, Assistant Professor,
University of Puerto Rico at Rio Piedras

As part of the program, we created and have
institutionalized the learning assistant program.
We’ve done research to look in particular at the
learning assistants, as well as how it is impacting the students who come to the program for
learning assistance. We have used self-authorship as a theoretical framework for this project.
We look at how, for instance, being a learning
assistant has influenced the development of
self-authorship amongst these undergraduates
who are acting as learning assistants. Using that
same self-authorship framework, we’ve done
research on professional identity development,
on how other interventions, best practices,
research, or undergraduate internships, service
learning, and so forth, might influence that so
we can then make recommendations to faculty.
The other thing that we’ve been looking at in
terms of research on the faculty side is their
implementation of the learning partnership
model. This learning partnership model is a
framework and process by which faculty value
students as learners, value students as collaborators, and look at learning as a partnership
rather than delivery of information. We have
created an observation protocol to go in and
watch the faculty teach to find out where they
are in terms of better learning partnership
implementation so that we can use this as a diagnostic and make recommendations. We’re not
going in there to be critical or evaluating or tell
faculty they just don’t get it. Our purpose is to
look at where we might need to provide professional development to get over this critical
juncture and help them become more reflective
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in their practice.
We also run faculty focus groups to find out
how they’ve transitioned over time. Some of
them haven’t transitioned much and some of
them have. We are finding that the ones who
have are those who have hit a place where
they’ve become discontent with their practice
and have become reflective about what’s not
working, what would work, what would make

Maximizing the Impact of STEM Outreach (MISO) through
Data-Driven Decision-Making
Overview/Evaluation/Capacity Building
This I3 is an evaluation capacity-building project. It
works with STEM outreach providers all over campus, which includes about 100 different projects
that range from impacting thousands of students
and hundreds of teachers to a single faculty
member working with just a handful of teachers
or a small number of students. When we look at
our success, we are looking at how successful we
have been at getting individual outreach groups
to go through a logic model process to carefully
think about the outcomes they are looking for on
their project. How successful have we been in supporting that effort, both with individual projects
and for community practice as a whole across the
university?
Early on we realized that we needed a common set
of self-report instruments for these programs to
use. Many of them wanted to be look at changes
in STEM attitudes and career orientation among
their students as an outcome. We created a set
of instruments for them to use and they ended up
being wildly popular outside of the STEM outreach

providers. The school systems started hearing
about this and district-level STEM initiatives began
happening across the state. They have picked
up these instruments and are using them. It has
provided us with a very deep set of benchmarking
data for our outreach providers to use to look at
the populations of students that they’re working
with and how they compare to kids in rural North
Carolina districts, urban districts, females, males,
or however we want to slice and dice the data.
At the other level, our external evaluator is trying
to help us try to figure out how successful have
we been at creating a community of practice on
campus. We have run into many of the same institutional and fiscal challenges that others I’ve been
talking to have run into. Also, quite frankly, it has
often been hard to convince outreach providers
that data-driven decision making is something
they should engage in. I would like to talk to the
funders of these outreach efforts and ask why
they aren’t challenging their grantees more to
provide that sort of data. • Eric Wiebe, Professor,
North Carolina State University
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them feel better about what they do here, and
what would make students more engaged. We
are trying to really tease that apart to find out
what we can do to help facilitate them in be-

reflection, the adoption of new practices,
perceptions of different ways of perceiving
scholarship and value in what they do, and becoming reflective in all areas of their practice.

coming reflective or helping them hit that point
of discontent. We see that, once again, as one
of those critical junctures.

• Louis Nadelson, Associate Professor, Co-Director

The critical junctures for students are retention, completion, and pursuit of a professional
path. The critical junctures for faculty are

A Sustainable Energy Concepts PD Model
for Rural Schools and Its Extension to a
Systemic Approach for Integrating STEM
Research and Education

IDOTeach, Boise State University

EBEE: Enhancing Bioscience and Engineering Education through Curriculum Integration and
Research Experiences in Systems Biology
Overview
About four years ago, our institution began a
pretty significant transformation and we saw

The budget cuts helped us in convincing the nonSTEM departments. We said, “This is your way out.
You’ve got to find ways to build on our reputation,

changes in the environment and opportunities.
We intentionally decided to build on our strengths
and we knew we had strengths in engineering and
some of the sciences. Our strategic plan is short
and specific and essentially says that in the next
eight years we will be a STEM-focused institution.
That was somewhat unsettling to the non-STEM
departments, but it has not been very problematic. The budget cuts in North Carolina, like other
states, have been fairly significant. I think we’ve
lost about 35% of our state appropriations in the

on our engineering programs. These are some ways
in which you can connect.” The I-Cubed project
provides us a model, to show how this can happen. It
is enhancing engineering and biosciences education.
The idea is to focus on life sciences and engineering,
and to provide more systems thinking for the biological sciences. We found a bridge, systems biology. This
is using engineering and computing principles and
applying them to biological phenomena. We can support at least 40 undergraduate students. Almost 95%
of the funds is for stipends for students, and those

last five or six years. That strategic planning
process, the budget cuts, and in many ways the
I-Cubed Project, all had some mutually beneficial
impact.

students could come from any discipline. Most of
them are in biology or chemistry and some are from
the engineering programs. We decided that most of
the funding should go to the sciences, and two-

thirds of the funding is for biology and chemistry
students. There are some also some ag students.
The requirement is that they have an advisor. They
can be co-advised by an engineering and a biology
professor or they can have a single advisor, but
that person then has to receive training in systems
biology.
Collecting Evidence and Outcomes
It has worked out really well. Our metrics essentially are one-year retention rates, which have
shown significant improvement. We are also looking at how many of our students go on to graduate
doctorate programs. Of the 30 students, I think
five have now placed in the PhD programs, so that
was very successful. • Sanjiv Sarin, Vice Provost, North
Carolina A&T State University

Overview
We call our project Research Goes to School.
The idea behind our project was pulling together the Noyce Scholarship Program, the Woodrow
Wilson program, a federally-funded, very large,
Department of Energy grant, and the Discovery
Learning Research Center where I work, which
holds all those together. The ultimate goal of
our project is to develop a model for taking
grand challenge research and making it available and accessible to high school students. I
was in public education for 25 years so I can
say with some authority that high school science is really boring. It doesn’t have to be that
way. Getting teachers to look at these grand
challenge issues and maybe generating some
excitement is part of what we’re trying to do.
We started off with biomass to biofuels conversion, working with faculty on ways of presenting
their work so that high school teachers can accept and translate it into instruction that works
with their teaching standards. We decided to
use problem-based learning as our pedagogy for
developing the units that teachers are going to
take back to their classrooms because we felt
that would be the most realistic way to teach.
That’s what scientists do, they solve problems.
Asking big questions and answering those big
questions is what problem-based learning is
about. We trained the teachers in what problem-based learning is and how to develop a
unit. We provide them interaction with the
scientists and also have education faculty teach
them the science and help them connect it with

their standards.
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Collecting Evidence
In the evaluation that we are doing, we are
looking at a lot of different levels. We are looking at the model development process and the
things we are learning regarding whether you can take any
The UCF Community Embraces
content and fit it into this
the Knowledge-Based Economy
model. It is becoming evident
Overview
how critical development of
One of the components of our project involves hiring undergradureally tight learning objecate students in the sophomore or junior level as fellows, whom
tives for that content is. Then
we call researchers, who work with a faculty mentor. They are
there is being able to work
required to do outreach as well as research and have a cafeteria
with the scientists in a way
of options to choose from, but the one I’d like to speak to is called
that helps the teachers con“UCF STEAM,” which inserts an “A” for Arts into STEM. Students go
vey the information that they
into art classes with their faculty mentor and spend three weeks
have. It is not like conveying
producing some kind of artwork. For example, they may produce
a painting that is inspired by the sciences, not illustrative. At the
it to a lay audience because
end of three weeks there is a critique, and the art student has to
these teachers have some
explain the science that inspired them. The provost, who is the PI
level of scientific knowledge.
of the grant, comes to this critique every semester. We also have
It is also not like conversing
design students and STEM students working on posters leading to a
with a peer. Finding that balgallery show which hundreds of people attend. There’s the science
ance has been tricky. We’re
poster and then there’s the really nice, beautiful art poster that
also looking at the teachbrings people into the sciences, and the posters are accompanied
ers’ experience both at the
by an artist’s statement and an engineering scientist’s statement.
workshop and once they go
It has been a wonderful way of getting people to communicate with
each other who might not have otherwise, and brings some science
back into the classroom. We
and engineering to art students, offering them a different viewvideotape the units that they
point.
developed with us and how
they are delivered. This is
Collecting Evidence
not to evaluate the teachers,
We do a lot, including focus groups and surveys before and after
this experience. We survey the people who come to the gallery, and
but to look at whether we are
so forth. • Debra Reinhart, Assistant Vice President for Research, Univerable get that content across
sity of Central Florida
at the level that we want to
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get it across and whether they are then able to
communicate that to their students.

Transferability
Then there is the question of whether you are
able to take those techniques and then use them
in other areas of your instruction. The problembased learning part has been a success. Teachers
are taking that and becoming really effective in
its use. We have actually had all of the teachers in one science department at a high school
who have come through our program, and they
are doing a lot with problem-based learning
throughout their instructional year. We are going
to follow up with them and do some focus groups
and interviews to find out the thought process
changes they went through. There is another
school where teachers from throughout the state
who have gone through our program now teach.
• Lisa Kirkham, Purdue University

We are also doing evaluation with the students,
particularly aspiration surveys. We are looking
at how student aspirations change from before
the unit to after the unit and whether students
think that after doing this they might be interested in pursuing STEM.
We’re in the middle of our fourth year and are
starting to get some information. This year we
decided to switch our topic to see if we can
take this model and use a new content area, so
we’re doing nanotechnology instead of biofuels.
We’ll see how that goes. • Lisa Kirkham, Project
Coordinator, Purdue University

Evaluation, Integration and
Institutionalization of Initiatives to
Enhance STEM Student Success
Overview: A Randomized Controlled Trial
Our I3 program, iCubed@UMBC, is innovative
because it uses randomized controlled trial
methodology. Our hypothesis was based on
our very high-touch, high-dollar, scholarship
programs, many that target underrepresented
students and have been highly successful, such
as the Meyerhoff Scholar’s Program. We wanted to identify key aspects of those academic
success initiatives and see if we could disentangle them, and then dole them out to the
undergraduate population who were majoring
in a wide number of STEM degrees to see if we
can help the students who don’t have scholar-

ship support to be successful, and to figure out
which one of those aspects are effective and
affordable so that we can scale them up to the
whole school population. (iCubed uses a broad
definition of STEM that includes Psychology.)
We have learned many lessons through iCubed@
UMBC’s innovations and discovered that we had
to call on the entire university to make the
program work. For example, the program plan
called for active learning in mathematics, a
component of the Meyerhoff Program, as one of
the interventions. We had to make sure that we
had a location on campus where the students
could have active learning sessions in mathematics. We had to work with our computer
systems so that we could identify the students’
course discussion sections to make sure that
those who were randomly selected into the
intervention were put into the CASTLE (College
of Natural and Mathematical Sciences Active
Science Teaching and Learning Environment),
which required coordination with all their other
scheduling, which is tight. Then we had to make
sure the students who were randomly sorted
into the other interventions were not put in
the CASTLE because we were trying to keep the
interventions separate. We had to work with
the registrar and our SA system, and then call in
favors all over campus. We are in our third and
final cohort year and are keeping track of every
amount of information that we can on the students so that we can slice and dice the data to
see what interventions have made a difference.
Another intervention involves study groups. We

found out that we had to overcome a prejudice
of incoming freshman that study groups are only
for dumb kids. I have a Program Coordinator
who has a basket filled with Smarties™ candies.
We have bookmarks: “Smart Students at UMBC
Use Study Groups.” We had to brand what we
were doing to convince students to participate
in study groups. We had a study group toolkit,
and we had orientation sessions on how to form
a good study group and maintain it. Also, we
have faculty mentoring and we have separate
professional staff mentoring. Faculty mentoring students are selected by discipline, so they
have a faculty mentor who is in their major.
The mentors try to bring them into the department early and show them what it takes to be
successful in a STEM discipline. They’re also encouraged to pursue graduate research. The staff
mentoring is similar but has an overall success
in STEM approach. • Kathy Sutphin, Assistant Dean
for Academic Affairs and Director of College Initiatives, CNMS, University of Maryland, Baltimore County

Questions and Answers
Q: With the Meyerhoff Program, did you have a
theory of action where you could disaggregate the different treatment elements? With
your trial you said you had some students
doing active learning. That was one treatment piece. How many others were there?
A: Study groups, the faculty mentoring, the
professional staff mentoring, and then we
had our control group.
Q: This in your mind fits into a theory of action
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where all these pieces are clearly separated
from each other but linked, obviously, into a
larger model?
A: That’s to be discovered. We know that they
all work together, but we are also actually
thinking of doing another proposal that just
looks at the fact that we attract a lot of
high quality students because of the Meyerhoff Program. This other population of
students is not getting that level comprehensive support. We want to see what we
can do to help them be successful; to help
them get into graduate school as some finish
with STEM degrees, but don’t quite get
the grades that they need because they’re
working. They don’t have the support and

University of Maryland, Baltimore County: Gaining Student Participation in a Controlled Trial
We found that we couldn’t even get students to
respond to our e-mails because they don’t read
e-mails. We were using the full name of the project instead of branding it, so they would just hit
delete. We used a strategy to build camaraderie
around an abbreviated name for the program,
iCubed@UMBC, and held the welcome week
activities for participants before they actually
started classes. We had five one-hour iCubed@
UMBC orientation sessions across campus, each
for a different intervention team. We worked with
Student Life and Admissions/Orientation to find
a time slot when we could get the freshmen into
the five lecture halls that we have on campus that
would hold enough students. We did fun activities
with the students, like having them all line up by

their birth dates. We videotaped them acting out
what they thought iCubed meant to them, so they
were being silly and forming cubes on the floor
with their bodies and more. With the videotaping,
they thought it was fun.
We did an overview of exactly what the program
was, so they knew what was expected of them,
especially filling out the surveys at the beginning
and end of the project, and then we gave them ice
cream and out the door they went to their next activity. For those in our control group, all they had
to do was to collect their $50 gift certificates. Everyone also got team-colored T-shirts, so you could
identify the iCubed students all over campus. Once
we did that, then they would answer our emails.
• Kathy Sutphin, UMBC
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it’s hard.

Meyerhoff and Summer Bridge at LSU:
Cohort Building
• We don’t do active learning in our LSU program,
but we do a lot of metacognition activities and
talk a lot about metacognition with them, and
try to promote them seeking active learning in
all of their activities. I don’t know that we do
so much active learning, but they live in the
dorm, they eat together, they live together,
and they do lots of team-building activities.
There are lots of mentoring activities that
would get them engaged with some of the high
school camps that come through so that they
start to learn how to be mentors. I think that
cohort experience is really important, so how
do you get your STEM majors, your incoming
freshmen, to have a cohort-like experience
across a campus? • Gloria Thomas, Louisana State
University

Q: Have you teased out the summer transition
program as well?
A: The summer program? We have not teased
out our summer transition program apart
from all the rest of the model, but we think
that that’s probably one of the most critical elements but also the most expensive. It
costs about $100,000 a summer for about 25
to 30 students. But that is also where they
do cohort building.

Comment: It’s where they do community
building, which is the Meyerhoff way. That’s
a badge they wear on campus that’s hard
to replicate. • Gloria Thomas, Louisana State
University

Q: This gets complicated now. Is it really about
active learning or is it really about community building? You could do other things to do
the community building that maybe are less
expensive.

questions, issues
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Preparing Entering Students

past summer, which is not part of I3. It is
called Exploring Quantitative Undergraduate

Affordable Summer Bridge Programs

Bridges to Success (eQUBS) and we are going
to continue it this summer, offering an online,
non-credit practicum course using a Pearson
online program to see if we could help them
feel more comfortable with key algebraic
concepts, and then allow them to retake the
math placement tests without the risk of
taking a lower score which we don’t usually
do. It was an incentive, to see if they would
retake the test, place higher, and get in line
to at least place into precalculus.

• What would you do with 700 students as
opposed to 30? I’ve got 700 and this is a real
question. We’ll have 2,200 incoming freshmen
just in engineering, not counting any of the
other sciences, and 700 of those will be coming into precalculus. Thirty percent of those
who come into precalculus will graduate in
STEM. This is really, really tough. We’re thinking about summer bridge programs. How do
we get people to at least be calculus-ready
and have some other skills. It’s not just math
knowledge, there are some other things that
are indicated when students don’t come to
us with college-level mathematics. Given the
kind of price point we’re talking about, how
would you adapt your models to meet some
larger population? • Participant

Online Prep
• In our college we are seeing a significant number of STEM majors coming in who just place
into algebra - college algebra. That’s doomsday for STEM majors. Sometimes they place
into that because they took algebra so early,
in 7th or 8th grade, which may mean they’ve
forgotten key concepts. Also, they have just
graduated from high school, and they’re
really not taking their math placement test
very seriously. We tried an experiment this

We also set up a control group and randomly sorted the students into one group or the
other. For the control group, we established
a Blackboard site with the algebra concepts
identified so that they could study the concepts on their own. The eQUBS opportunity
was offered free of charge. We had a small
number of participants, because we had to do
it last minute, but we’re going to do it with
more students this summber. Then we will
study the information to see if eQUBS makes
a difference. • Kathy Sutphin, UMBC
• Do you know how many students have opted
in to take that course and how many completed it? • Charles Kazilek, Arizona State University
• The students could access the materials any
time they wanted during a four-week period
and the practicum was self-guided. It was

Experimenting with Online Prep vs.
Substituting Online for a Regular Course
• This is one of the research projects I’m working
on right now. I have really deep concerns about
taking students who are underprepared as
learners and putting them into an environment
that expects them to be self-directive, selfmotivated, and self-assessing. That requires
high levels of metacognitive skills and if they
had those they probably wouldn’t be an algebra
student. How do we resolve that tension? It’s
discontinuous with what we know about how
people learn and all the research. • Participant
• Let me clarify. With our freshman and sophomores we learned not to do that. Online
courses for freshman are like a kiss of death.
What’s different here is these are students that
are probably the ones you’re talking about,
that are good, or they’re self-aware in another
way. If they’re motivated to use that course,
unlike scheduling a class as part of their curriculum, this is worth experimenting. • Charles
Kazilek, Arizona State University
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The Value-Added in Face-to-Face
• This gets back to the question about what is a
value-added for face-to-face. The value-added
for face-to-face is helping students learn how
to learn. Particularly, that freshman/sophomore
critical junction period. That’s where we really
need to pay attention to that and use a variety
of approaches. I think that’s when face to face
makes a lot of sense. • Participant
• But part of that is based on the assumption that
the faculty member is doing a good job in that.
That is a lot of assumptions. • Participant
• Maybe that’s where we really have to rethink
what we’re doing. There are some face-to-face
instructors who are actually doing damage.
• Participant

my understanding that Pearson could track,
behind the scenes, to see how many times the
students accessed their site. We learned that
the students didn’t follow online suggestions.

• You’ve piqued my interest because we’re
playing in a lot of those arenas right now.
We have a blend of things we’re doing which
could be completely online. We are spending

There was a self-diagnostic test that they
could take. They often didn’t pay any attention to that. They decided what they needed
to know and then they took the sections they
wanted to complete. We had 70 students who
opted into the program and had 35 in each
group. We had about 18 students who could
change their math placement.

a fair amount of time looking into the type of
online courses we are developing. One of the
reasons I was intrigued is the idea that if you
can get to them ahead of time, can you actually have an intervention that will address
some of the issues we’re having? • Charles

What had to be very careful. Even though
the students may have changed (their math
placement scores) a point or two, we didn’t
want them to move into precalculus unless
they were really ready. If they needed that
algebra review, then they needed to be there.
We had to call in a favor from the director of
advising to come in and coordinate special
advising with the students. Of course, the
students had their fall schedule set before
they had finished the test retake. We didn’t
want them to change their schedules unless
they really had a good reason for doing so. He
worked with them individually, looked at their
plans, and moved them up if they needed to.
That’s why we need bigger numbers. • Kathy
Sutphin, UMBC

• Back to the question of scaling up in a cost effective way, is an online academy an option?
Does that do the job or is the community and
cohort-building necessary? I’m not sure.
• Participant

Kazilek, Arizona State University

• Yes, because we want them. They’re good
students, they’re just underprepared.
• Participant

• We have an eQUBS facilitator who is the
precalculus coordinator at UMBC. She was
available during the four-week opportunity
in case the students had a problem. We had
an orientation session so that if they were
local they could come to it and then do it.
We replicated the orientation session on the
Blackboard site so they could go through it
to see what the project was about. We also
had the letter from the Dean that was mailed
to their homes, offering them the chance to
do this and explaining why it was important.
We were trying to incorporate some of the
iCubed @UMBC ideas about communication.
We’re thinking that we’ll start it earlier and
maybe we’ll do some type of enhancement,
emphasizing that it is a good opportunity to
both students and their parents. • Kathy Sutphin, UMBC

• Coursera did a big experiment with San Diego
State University with remedial math. It just
seemed set up to fail right from the get-go.
We need to pick apart sort of this self-regulation modeling. What is really going to allow
for persistence but is still a fairly self-directed opportunity? Is it that we’ve got students
who get a low score and get placed in this
college algebra who think they can do better
and want an opportunity to do better? They
seem like the perfect case try this with.
• Participant

• So how do you identify them? How do you
really tease that apart as opposed to those
who may still have serious self-efficacy issues
around their math and maybe that’s going to
be a point of failure again? • Participant
• With technology improving, we have a real
opportunity here to make a big difference.
And it’s not completely online, you just already said you have some facilitators that are
built into that, some mentors. • Participant
• With eQUBS, we were trying to find a way
that didn’t require very much money or time.
Students could still do their summer jobs.
They could still go to Ocean City after graduation. We also noticed that most of the activity
took place right before the end of the practicum. They had four weeks and the most
activity was during the last week. They knew
they could do it. • Kathy Sutphin, UMBC

• There was a star science teacher at NC State
who did an online experiment. We had this
community college transfer program. When
they transfer, our state is now getting more
and more into the real two-plus-two, material
science coupled with starting statistics. They
had to take it online or in the summer so that
they would save time. We all committed,
all of the four engineering colleges in North
Carolina. We all saw the lectures, which she
actually performed for all the faculty members. All four of the universities said, “Hey,
that online class is better than what we do
in our own class.” So now we are just using
that. I wish there was a way to do something
like this in math, using a really star professor.
Some of these MOOCs are pretty good.
• Participant

• There’s no reason to think that it’s an allor-none principle here. Clearly there are
different kinds of learners. I’m not an advocate of either direction. If we go to the
literature, the blended courses, the hybrid
are the most successful, no doubt barring a
really bad instructor. Some people are getting
a little threatened with the idea of having online courses, but online is not going to replace
face-to-face entirely. • Participant

National Network to
Produce Online (hybrid)
Research-Ready Training
• Online courses are the only way you’re going
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Course Help for Students: Peer Mentoring
• This is the community college level, but what
we found to be effective is pairing students.
A student who took the class before is now a
mentor working closely with a faculty member.
It’s something we are going to really try to
keep going because it’s such a big success.
We measure the previous GPA before they had
a plus intervention and then their GPA the
three semesters after, as well as how they
did in the class itself. Of course there’s the
selection factor in the class where the A, B,
and C students tend to go to the plus and those
who are failing just don’t. We knew that was
a factor, but we looked at the GPAs before and
after to see if there was a long-term effect
that could then somehow remove that selection
bias. • Participant
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Indicators of Success
• I have some concern about GPA as an indicator of success. We know that varies incredibly
widely not only between institutions but within
institutions or maybe within a course. What are
other metrics? We can look at retention, but
then that may or may not be reflective of GPA
or other things. Persistence. That may be a really good measure. • Participant
• I think persistence is great, but then I have to
unpack what does it mean to persist. If they
end up graduating in four years as a history
major is that a failure or is that a persistent
success story or what? • Charles Kazilek, Arizona
State University

to be able to attract masses. Think beyond
700 students on your campus to try and develop a national network. I’m working with a
group that is making a pitch for the national

have the resources to provide that. While
I was on the faculty at Xavier University I
taught four or five classes a semester. Just
the idea of developing another program or

research mentoring network RFP that’s out
from the NIH. There the challenge is how to
create a standardized experience for students. They’re targeted by medical research
areas where there’s a professional development core. How do we port that to the
masses, where we can train large members of
students nationally to get this type of experience in a professional development?

developing a component to train my students
in things I knew they needed to do was a
challenge. Could we do that as a community
nationally, and what impact might that have
on the students in those other campuses? Not
at the UMBCs or the LSUs or Florida or Arizona, but those really small institutions. I think
there’s a tremendous impact if we can figure
out the technology and how to incorporate
face-to-face. It’s a challenge. • Participant

On my own campus I think it’s much more
effective if I can train the students how to
do a literature search, how to do an annotated bibliography, how to do some of these
professional development things that they
don’t teach in classes that will enhance what
they’re doing in classes and enhance what
they’re learning, giving them a more engaged
experience and having them ready for research experiences. Wouldn’t it be nice if a
student came to you to work in your research
lab and you could really get down to the technical details and experiments and not spend
lots of time trying to mentor them on very
basic things?
Can we figure out how to do it nationally as
a community, how to make these experiences
available? Students at smaller institutions,
at community colleges or small liberal arts
colleges and some of the HBCUs and Hispanicserving institutions or travel institutions don’t

Evaluating Online Courses
• Around this cluster of innovations we’ve been
talking about, how do we now measure the
effectiveness of these tools? As a long time
educational researcher, it was tough enough
when I had a captive audience of a bunch
of kids in a classroom and I could go and sit
down, see what was going on, see their facial
expressions, talk to them, and see the interactions unfold in real time. Now as things
virtualize, it’s like the big data discussion.
What do we do with all of this data? In the
short run, do we not attempt to try to analyze that real time data at all and just look
for more distal outcome measures and call
the online experience a black box? We aren’t
even going to try to understand what the heck
is going on there. We’re just going to look
at the outcomes coming out the other side.

Or are we really going to try to find ways to
pick apart the interactions that students are
having or not having in these online environments, both with the technology and with

There are other things where I think we need
to make the models that we’re creating, the
Meyerhoff model or whatever, overt. At least
draw the diagram, talk about what the com-

their peers through discussion forums, with
their instructors through chat, with whomever. • Charles Kazilek, Arizona State University

ponents are and how those components may
or may not interact.

• If we’re talking about reasonably well-developed online programs, there is a structure
to the program like any computer program.
The people who designed it probably have
flowcharts of some kind or functional block
diagrams you would hope. Some sort of block
diagram would enable you to determine what
they believe the important components are
and how those components relate. Those
should constitute a theory of change, at
least an implicit one, because the program
is designed in that way. Each of those should
have indicators of how they work well or not.
If Pearson’s doing it or Newton, those things
can be made overt if we don’t have to worry
about IP. We can create those.
The harder part is how do those interface
with the teaching and learning systems at
universities, which are often ad hoc and folk
wisdom? I think, getting at your point, there
are some things that we can make overt and
we can test because the structure is there
and we can start to actually assess them.

The last thing is to get some indicators that
we utilize nationally across our network of
people so that we can share the same kind of
data and understand that there’s some commensurability. It doesn’t mean that we don’t
have ad hoc assessments, it doesn’t mean
there are not some other things that tie in,
but there should be some common tools that
we use so that we can start to look at and aggregate data and get those meta-analyses so
that we can start to look at what makes sense
at scale. • Participant
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Indicators of Success:
Deciding Against Persistence
• Maybe they get in their first year of engineering
and realize this isn’t my calling, and that isn’t
a bad thing. • Participant
• That could be a smart decision. A smarter decision as opposed to a dumb decision we make
for them. • Participant
• That’s the whole purpose of the UTeach model,
to get them out in schools their first semester
of their freshman year and say, “Do you want
to do this?” A lot of them go, “No,” and we
consider that a best practice. • Participant
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innovations
Sustainability/
Institutionalization

Leveraging Resources, Integrating Projects
• We’re all dealing with dwindling dollars. We
want to try and interest our students in STEM,
we want to try to prepare them so they’re
ready to be on target for degree completion.
We are trying to train teachers both at the
college level and at the high school level, and
we’re trying to leverage whatever resources we
can, either online or in person. So how can we
continue that conversation? • Participant

Integration of Projects
• There is the innovation that goes with the
integration of the different projects. In this
economy, maximizing the resources from one
project to the other is really what has made
this project successful. I think there’s been
added value to all the projects that have been
integrated. By joining forces, all the participants of the individual projects got more. There
were different strategies regarding innovation,
but I think what makes this program special is
the whole pooling resources together and doing
a lot with not that much money because most
of it is for participants for most of us. That
should be a model in itself, I think, to work on
different things on a different campus.
• Michelle Borrero, University of Puerto Rico at Rio
Piedras

• Does anybody feel that they actually built
something that is institutionally sustainable
or has been actually institutionalized?
• Charles Kazilek, Arizona State University

Capacity Building
• There is also the capacity building. If you
trained faculty and trained teachers, and
you’re training grad students, those people
are taking that with them. We are building
some kind of infrastructure. The way I see
it in my project, if more faculty get into the
scholarship of teaching and learning, they’ll
be able to get more grants in this area. It will
eventually sustain what this started.
• Michelle Borrero, University of Puerto Rico at Rio
Piedras

• At the end of the day capacity building is my
goal. If I could convince the provost to pay
for a full-time staffer to continue doing this
capacity building after the project is over
that would be great, but the capacity building has happened. A lot of the people with
whom we have worked will continue to be
at the university and I like to think they will
utilize the strategies and tools we’ve put
together. • Participant

• I like capacity building, particularly with
faculty because that should have a longterm memory effect. Students are great, but
students do move and graduate so that could
dwindle over time depending on what’s going
on. • Charles Kazilek, Arizona State University

New Networks
• One of the things I heard from several people
was about connecting lots of different entities that you hadn’t anticipated. You all had
some set of projects, but in order to work on
this you’ve now set up networks within your
own institutions of entities that didn’t normally come together. And that network can
continue. That is powerful. • Kathy Sutphin,
UMBC

• One of those unexpected benefits and unintended consequences. • Participant
• As innovation, it should become intentional.
That’s why I’m calling it an innovation.
• Kathy Sutphin, UMBC

• That’s not a fly-by-night thing, you’re building
relationships. The question is how to make
those relationships work in an intentional
manner to the point where they’re not just
informal. There needs to be some institutional memory of them so that as people leave,
the particular relationship with the individual

may sever but the larger cohort remains and
you can start to plug in new members who
can serve similar roles. • Participant
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my institution it was definitely a presidential
level policy shift. It was about access and
quality. • Sanjiv Sarin, North Carolina A&T State
University

Supporting Student Success:
A Shift in Attitudes & Policy
Supporting Students
• Something I heard throughout the discussion
is a really strong paradigm shift in higher
education. We want students to succeed, we
don’t want to weed them out. If we admit
them, we believe that they can do it. It’s a
fundamental attitude shift. There are lots of
innovative ideas about how to help kids succeed in higher education. • Participant
• That could also be a policy shift. I think in

New Centers
• Programs like ours can now leverage this
policy shift and say we have some innovations
we think can help with this. That policy shift
is not going to change any time soon and so
the question is, how do we continue to push
on those levers? • Participant
• To capture that, you are saying it is an attitude shift from weeding out students to
building student success and retention. In
other words, investing in all students.
• Charles Kazilek, Arizona State University

• One of the things I noticed is there were various
levels to which some people developed a center
or a pseudo-center or something along those
lines. • Charles Kazilek, Arizona State University

Institutionalizing Program Elements
• I talked about our learning assistants program
that started as part of our I3 project. We leveraged different tutoring programs to make it
more of a learning facilitator. We transitioned
it so that it is now under our academic advisement and enhancement. I do some research
on it just because I think it’s interesting, but
we don’t have any responsibility for it and it’s
continuing to grow. • Louis Nadelson, Boise State
University
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more evaluation issues and ideas
Short and Long-Term Strategies

• If I did a word cloud regarding the evaluation
discussion, I’d see “survey.” If they really gave
us an attitude we were able to assess attitude
changes, things like that. One of the things
that’s more challenging is talking long-term
on a lot of these. How do we do that better or
how do we address that? That’s somewhat of an
institutional thing. • Participant

External Evaluators
• This is also where we rely heavily on our external evaluators, because we get boatloads of
data from our external evaluator. Part of the
I3 is looking at institutional change. That’s a glacial pace there, slow and methodical. Hopefully
it’s happening. It takes a longitudinal look at it.
We’re looking for a little bit more immediacy
in the work that we’re doing with that. I think
that it’s easier for our external evaluators to
step back when they come and talk with us a
couple of times a year to go, “Wow, this has
been helpful.” • Participant

Social/Behavioral Scientists on Board
• How many of you either are or have as part of
your I-Cubed team a social/behavioral scientist?
I think that makes a huge difference in what
you are doing. • Participant

Common
Instruments/Methodologies
• As someone mentioned, we start using common instruments for some of this and then I
can compare my results to your results. If not,
we are still saying, “This worked in Puerto
Rico.” None of you have my sort of population. We’re an island with a 99% minority
population. I think it’s important that through
this project and these programs, we somehow
start building a database of these instruments
or these surveys. We want to be able to say
they are validated, they’re good instruments
to gather data, and then we can start sharing
them so that whatever findings we have, we
can say these strategies work regardless of
whether it was Puerto Rico or wherever.

do that. There’s some inclination to do that.
• Charles Kazilek, Arizona State University

• The challenge is, it’s very hard to measure
the kinds of things we’re trying to measure
and to agree on the icons. I love surveys.
I’m a methodologist. It’s like, let’s get 30 of
us around the table and pick the icons that
we’re all going to survey. It’s very difficult.
• Participant

• My sense is, over the last year or so NSF has
been rethinking the role of external evaluation and evaluation in general and what role
it plays on projects. Maybe it’s an opportunity
to rethink how, potentially, one can work
across programs to help understand the ef-

• Michelle Borrero, University of Puerto Rico at Rio

ficacy of what you’re doing or not doing.

Piedras

• Participant

• Many of you are part of other NSF programs
and it seems like every PI meeting I attend
there is a similar call for common instruments, common methodologies. I’m not trying
to grind axes but it seems like sometimes it’s
left to organizations like TERC who are hired
to provide umbrella services to do that and
sometimes not. Sometimes it’s high priority,
sometimes it isn’t. It always seems to be high
priority among the PIs to do that or want to

Standard Error and Variables
• At the very least, even if you don’t have completely common metrics, there is going to be
enough overlap if you can report standard errors so that I can figure out how to add them
together. Things like GPA. That’s the standard
error. The error of measurement for GPA is
so big, it’s unclear whether we’re pointing to
any kind of true center value at all. Particularly in terms of attitude and effective

measures, they overlap pretty significantly.
If I’ve got a standard error here then I could
deal with it, but it’s so rarely reported in
most of the reports that come out, a few
journal articles but not a lot. • Participant
• I think that these numerical indicators are
tough. The statistical metrics, all the experimental designs, they’re really hard because
there is so much going on in the individuals’
lives, so many impacts... • Sanjiv Sarin, North
Carolina A&T State University

•The variables are crazy. It’s impossible. • Several participants

Mixed Self-Report
and Quantitative
• One of the things our research showed is that
there’s an absolute argument for mixed methods. We did a lot of quantitative measures
of some of these international programs and
then we did a lot of analysis of the students’
reflective writing. We were getting some really different results from what the students
were saying about what their experience did
for them compared to what we were able to
capture with the numbers. • Participant

Ethics and Control Groups

• The stakes are really high, too, because we
don’t want to put somebody, in a controlled
environment where we kind of know this
works and we kind of know this doesn’t. This
is a huge moral and ethical issue. • Participant
• There have to be clear ethical guidelines.
That has to be built in. • Participant

Working With Adaptive Platforms
• I am moving into the adaptive platforms we
have and there are some quantitative measurements that we can have there. It would
be interesting to have a discussion with the
different players in that environment, whether it’s ALEX or Knewton or Smart Sparrow,
to make sure that they’re gathering what
we want to know so that we could have a
common output to analyze. • Charles Kazilek,
Arizona State University
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Verbal and Self-Reported Evidence
• I think that one of the things important to
behavioral scientists is that they all seem to
recommend that instead of numerical evidence,
it should be verbal evidence, maybe a thousand
words, life stories: Where was I 10 years ago,
five years ago? Where am I now? Self-reported
or biographical, that’s what seems to provide
more powerful evidence. • Sanjiv Sarin, North
Carolina A&T State University

The Power of Stories
• I think you should talk about the power of
stories. You have been telling stories on your
campus and you have been telling stories at this
conference. There is research on the fact that
stories are more powerful than data. • Jeanne
Narum, Learning Spaces Collaboratory

Evaluation Resource
• A few years ago, the Kellogg Foundation put out
“A Systems oriented Framework for Evaluating
Social Change Efforts.” That is what we should
be looking at because we’re talking about institutional change and integration of things across
the system or systems. • Participant

