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introduction
Overview
This highly interactive session explored the
extent to which administrative policies and
practices can both impede and facilitate innovation in STEM educational practice. The
discussion began from the premise that, while
much is known about effective STEM pedagogy,
there are still fundamental barriers to change
that must be overcome before widespread
adoption will take place.
Participants actively engaged in three rounds of
small group conversations, discussing the following three questions:
1. What federal, state, or institutional administrative policies and practices create
obstacles to STEM innovation?
2. What administrative policies and practices
help enable STEM innovation?
3. How might this group work to help overcome
these barriers and capitalize on best practices and policies?
Products of this session include:
• A list of the administrative policies and practices that participants have found from their
experience create barriers to STEM innovation;
• A list of the policies and practices that facilitate STEM innovation;

3
..—..
• An action plan for sharing “best administrative practices” to help pave the way for
sustainable change in STEM innovation.

What We Mean by “Innovation”
Nancy Shapiro asked participants to brainstorm
ideas about what is meant by “innovation”
in systemic changes in STEM education. What
words or ideas come to mind? What are some
innovations in STEM education?
It helps to begin with some examples, Shapiro
notes, because sometimes we talk about things
in the abstract and each of us has a different
idea about what we are talking about and we
assume everybody is talking about the same
thing.
Part of this exercise addresses the question of
whether innovation in STEM education is different from innovation in other higher education
contexts and if so, how is it different? Or is it
the same as innovation in those other contexts?
That has an impact on how the policy moves
forward, Shapiro observes. If we think of it as
STEM systemic you might gain some advocates
that you wouldn’t get otherwise due to STEM
connections to workforce readiness and global
competitiveness, which resonate with a particular part of the administrative policy making
hierarchy.
On the other hand, you may think of innova-

Breakout Group Facilitators
Nancy Shapiro
Associate Vice Chancellor for Academic Affairs,
University System of Maryland

M.J. Bishop
Director, Center for Innovation and Excellence
in Learning and Teaching, University System of
Maryland

What we mean by “innovation”
brainstorming:
The first thing that comes to mind:
• It faces resistance.
Examples:
• Adaptive learning
• Active learning
• Inquiry-based learning, blended
• STEM education as valued as research
• Project-based learning
• Flipped classrooms
• Citizen science
• Undergraduate research
• Learning communities
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tion as something generalizable, especially
regarding student retention, bridging the gap
for underrepresented students, or reaching that
low-hanging fruit, the people that Jay Labov

those already engaged in some form of higher
education who are dropping out of the system.
If innovations are going to keep those people in
the system, then those are innovations that may

talked about during his panel presentation,

be spread beyond STEM.

obstacles

Content Synthesis
The content generated by participants is
synthesized here from combined small group
report-outs and butcher paper.

What federal, state, or institutional administrative policies and practices
create obstacles to STEM innovation?

A list of the administrative policies and practices that participants have found from their
experience create barriers to STEM innovation:

State Level
A Business Model
Pushing Economy and Efficiency

Federal Level
Funding
Additional funding could be made available for
STEM education innovations.

Many of us in state universities are being looked
at from a strictly business model perspective,
as though we were a manufacturer of automobiles. In North Carolina and other states with
big systems, currently there is the thought
that what needs to be done for economy and
efficiency is to have chemistry taught on one
campus but nowhere else, and if you want
to learn physics you go to another campus,
rather than having every university do things

completely on their own. Our governing bodies, the board of regents or whatever they are
called, are often appointed by the governor
in state systems, and many if not all of them
come from a business background so they bring
that perspective as governing entities. Another
pervasive attitude is that we are giving students
a degree so that they will get a job.

Dumbing Down
At the state level there is the dumbing down of
science across the state.

Teacher Salaries
In some states there have been changes in salaries and hiring standards for STEM teachers and
that is going to lessen their interest in remaining as teachers.

The Silliness Factor:
Meaningless Regulations

Lack of Space for Students
to Engage in High Impact Practices

A number of participants mentioned the silly
things that come down from state level. For
example, they can’t buy new furniture unless
it is bolted to the floor. That basically involves
purchasing regulations not being well aligned.

There needs to be space for high-impact practices if students want to study abroad, if they
want to co-op, if they want to do service learning work.
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Silos and the Major/Non-Major Divide
The IHE/K-12 Divide
There is separate legislation and funding for
higher education and K-12.

Institutional Level
Slow-Changing Procedures and Policies
Procedures and policies are slow to change and
too many people have to have a say in those
changes, further slowing things down.

Funding Stream
Barriers are also linked to the funding stream
within your university. You need to have a wise
chancellor or provost, somebody who believes
in this and can create that funding model to
allow this to happen, otherwise it is never going
to work.

Degree Push
The time to degree push is a barrier. Linked to
that is the number of credit hours required for
full-time, and lack of space in the curriculum.
Often STEM majors may want to take fewer
hours, but if they drop a course they are not
full-time anymore, and that is a real barrier.

Separate courses for majors and non-majors
are seen as a barrier. There is the silo effect
that we see in a lot of institutions, which lack
a holistic approach to taking care of students,
whether they are majors or non-majors. A lot
of times non-majors don’t get the same kind of
treatment, and in many cases we may be missing some opportunities.

Barriers Involving Faculty
The Structure of Tenure and Promotion
Time to do anything that is creative and innovative at interfaces is almost impossible given the longstanding structure of tenure and promotion.

Barriers to Joint Hires, Co-Teaching
If you are trying to do something creative, can you ever convince anybody to do a joint hire or a joint
appointment, or even something as simple as trying to co-teach courses between departments and
among different units?

Cross-Connecting Faculty
It is difficult to connect faculty in the STEM disciplines with faculty in the learning sciences.

Faculty Time
Faculty require time to develop those innovations. Can they get paid as if they were teaching a course,
but instead of teaching a course, have time to refine their course and make it more innovative.

Entrenched Faculty Attitudes
There is the very strong reality that faculty might not want to change.
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Student Recruitment
What students do we recruit, and are we getting the most bang for our buck, or are we
recruiting the students we need to?

Attitudes Regarding 2-Year Transfers
Another obstacle is attitudes regarding transfers
from two-year universities.

Class Size and Structure, Resources

in them, and the lab and the class are separate
so you don’t have that community structure.
There are resource and size limitations that
prevent things from happening, including those
very large classes.

Class Schedules
If you are on the semester system with 15
weeks, the challenge is that you don’t always
need fifteen weeks.

Often our STEM classes have 500 to 700 students

enablers
What administrative policies and practices help enable STEM innovation?

A list of the policies and practices that
facilitate STEM innovation:
Small group discussion

Federal Level
Continued Funding
The response was “Money, money, money,” and
everyone chimed in on this one—things like the
NSF IGERTs, which are going through a name
change now, the Department of Education
GAANN grants, NIH T32s, and NSF I3. There was
unanimity in the group that NSF should continue
the I3 program.

A member from a tribal college indicated that
there are specific line items for funding for
tribal college systems, which is a plus that
should be kept.
There was also talk of funding that strengthens
the K-12 to higher education pathway, such as
the Math and Science Partnerships and Race to
the Top.

Promoting STEM Education
There is now a lot of energy and PR around
highlighting the importance of STEM education,
and again, applause to NSF and others for funding that.

Money for Broader Impacts

Accreditation

Money is a form of having a broader impact.
For NSF, institutions that could cluster those
broader impacts into a collective would be
worthwhile so that you don’t have a scattered
effort that might not be as effective.

Things like accreditation help to push increasing
quality education.

State Level
Funding
In North Carolina there is a small fund available
for inter-institutional collaborations and development of programs within the state school
system.

Teacher Recognition
Something that doesn’t exist now but ought to
is a state system of recognition for teachers,
at the secondary school level, for example. For
those who are making this their career, that
kind of recognition is important.

Institutional Level
Budget Structure, Internal Grants
We need to work with the provost to see if we
can make changes in the budget structure.
Educational innovation could be tied to institutional funding through internal grants for doing
research and for doing educational innovation.
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Cluster Hires
Cluster hires or joint hires could be implemented in the college of science and the college of
education. This is already happening at some
campuses, cluster hires or joint appointments
that are going to move things forward.

Recognition, Promotion, and Tenure
In the realm of recommendations rather than
reality are revisions in promotion and tenure
and increased understanding on the part of the
powers in the higher education administration
that it is important to promote and allow for
these innovations in learning. This could start
with a simple thing, a recognition and awards
ceremony for people who are doing these types
of creative innovations.

Faculty Freedom
At the university level at a certain point after
you are tenured, academic freedom lets you do
what you want to do.

Learning Communities
In many places there are centers for teaching
and learning. There are also communities of
learning on many campuses, whether they are
faculty, student, or co-learning groups.

Across Levels:
Increased Emphasis on Evidence
There is an increased emphasis on evidence
at the federal level, at the state level, and
at the university level. At the state level this
increased emphasis on evidence regarding
STEM comes in large part from employers
concerned that there isn’t a STEM-skilled
workforce, and we can try to use that to our
benefit.
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Integration of Practices

Retention

We can look at creative integration of practices
that doesn’t negatively impact time to degree,
something a number of places are currently
doing.

The push to increase retention is of benefit to
what we are doing.

Tracking and Early Warning Systems
There is use of early warning systems so that
we can catch students as they are beginning
to slip instead of waiting until they drop out.
North Carolina has a data system in which they
track students in pre-K all the way through their
graduate years into their career. Sharing and
emulating that would be a great practice.

M.J. Bishop facilitating work groups

Public-Private Partnerships
It is important to look at private industry to see
what they need and are looking for. It is also
important to get our students plugged into private industry early on so that we have this nice
two-way street going.

Leveraging Work Study
Another idea was to use work studies more
appropriately, or at least leverage them. For
example, instead of putting them in the cafeteria, let’s put them in the laboratory. That is, do
it, don’t just study it.
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action plans
How might this group work to help overcome these barriers and capitalize
on best practices and policies?

An action plan for sharing “best administrative
practices” to help pave the way for sustainable
change in STEM innovation:

Scenario One
Faculty Rewards, Promotion, Tenure
Since we all keep coming back to promotion
and tenure, the idea is to not have tenure in
departments, which is the dominant model for
all of us, for these types of interdisciplinary
program. Instead, tenure will be based in the
center or the institute, the thing that sits at
the interface. The line is there, the promotion
review is there, the criteria are set up there.
The tenure lines can then be linked back to
the school and to your center for learning and
teaching where you have that investment, so a
network is created.
Start out having something small like an awards
ceremony for recognition as a first step, then
take it up the ladder in terms of incentive. Look
at this as faculty steps in terms of promotion
and salary increases. This should include endowed chairs and faculty teaching fellows. Link
those to performance expectations for these
faculty lines.

Broader Professional
Learning and Teaching Communities
There is the idea of creating functional professional communities linked to the scholarship
of learning and teaching. That is what we are
at this conference in these breakout sessions.
We can actually have this become the basis
for a functional community, and then draw on
a larger body. The opportunity exists for that
functional community to get continued funding
from agencies like NSF and get papers published
in high-impact journals like Science, which
feeds back into the cycle of how the professional communities function at local and national
levels.

Graduate and Post-doc Training
That leads to training of graduate students and
post-docs because their future careers are going
to be part of this laddered mechanism. Shirley
Malcom brought up the example of the already
extant program within the AAU universities for
improving teachers. We ought to be templating
on that model to continue forward.

Scenario Two
Success Stories
There is a need to tell success stories to get the
word out about the good things that are happening.

Student Tracking
We built on the idea of the student tracking
system that North Carolina has. We need to share
that with our universities and attempt to emulate
that.

Educating Decision Makers
We need to educate deans, provosts, state
legislators, and policy makers on the values of
educational innovation, lobbying for increased
funding.

Educating Development Offices
We need to educate everybody about the need for
quality STEM instruction, and not just those interested in STEM. That includes educating the head
of your development office so that when they go
out and are asking for money they can succinctly
say why this is important.
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Scenario Three

Scenario Four

Aggregating, Publishing,
and Testing Effective Practices

Course Structure

We discussed the fact that there are a lot of
studies, at NSF in particular and probably elsewhere, that talk about effective practices. They
haven’t been pulled together and aggregated
and published in any significant, big way that
shows this body of research that would be very
useful to inform policy.

A Move Towards Implementation Research
There is now a move towards implementation research. What are the contexts under which something that may have been effective one place can
be effective somewhere else? There is beginning
to be the understanding that this is an important
element. • Shirley Malcom

There was discussion about taking some of
these effective practices and then asking
people to try them at their institutions to see if
they work. An objection was that this would not
be new research, so it is hard to publish. However, you could use the framework and revise
it to your context and find another journal in
which to publish.

Tailor Messages to Audiences and Issues
As a group, we can collectively take our messages about the importance of STEM education
and innovations in teaching and learning and
adapt those to the missions and the language
that our institutions and states are using. This
could mean adapting it to address the issue of
student retention, the issue of the pipeline, the
issue of jobs. The basic message here is: Learn
to message and define what we do better in a
more succinct way that will resonate with those
people who make policy.

This combines what we can do with what we
have we done in some cases. We talked about
breaking things up into A, B, and C sessions.
At Arizona State University there are A and B
sessions on some courses, allowing you to do
seven-and-a-half-week classes, which is quite
useful for many students. Someone else suggested adding a C version.

Faculty Rewards
We also came up with the idea of additional
reward systems beyond promotion and tenure.

Sharing Within the University
At Arizona State University there is something
called Demofest, which occurs twice a year.
Thought leaders and those who like to participate in these types of things are pulled
together in an event and they do a showcase.
During the last one it resembled speed dating.
Participants were asked to move around to the
different tables to see how different things
were being used.

Educating Decision Makers
There is a need to educate decision makers at
all levels. This is something that gets back to
messaging and teaching. If we are really good
at teaching we should be expanding to whom
we are teaching. We want to make sure that
we get to our legislators and also those who are

determining tenure and promotion. It is one
thing to write it, it is another thing to have it
enacted. There was the earlier notion of the
moving the lines, which is always a challenge,
especially for those with an interdisciplinary
background (e.g., fine arts and biology).

E-Portfolios and Liberal Arts
Both the keynote speaker and the panelists
talked about the importance of the liberal
arts. At Arizona State University we have been
experimenting with e-portfolios. We assess
students with our bubbles, which aren’t necessarily as useful as they can be. We can use the
e-portfolios not only for institutional assessment needs, students can use it as they move
on. It echoes back to the importance of that
liberal arts degree.

take-away
strategies
Sharing issues helps us to understand that we
have a lot of those issues in common, Nancy
Shapiro observes. Seeing some of the things
that are possible is a way of expanding our horizons, and that is one of the values of coming
to this kind of convening. Just as this kind of
convening brings like-minded people together,
it has to go out of this convening in many ways.
That is the liberal arts, that is the messaging
and, Shapiro notes, that why she came into this
field as an English major and rhetoric specialist,
to help manage the conversation around this
work.

Cross-University Expert Exchange
Shapiro reviews the points that struck her during the solutions piece. First, nobody is considered an expert on their own campus. They are
far more likely to be considered experts when
they go out and become consultants. Everybody
in this room could be an extraordinary expert
if they went to another person’s campus. Their
message would be listened to better than those
who attempt to communicate these messages
on their own campuses.
We are all familiar with the ideas generated
during this session, none of them are new,
Shapiro observes. This is the deepest level of
thinking around these issues and we can take
this from this room and carry it some place
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Trustee-to-Trustee Conversations
We have not talked about the need for conversations like this within the Association of Governing
Boards. We need our trustee-to-trustee to go on
about why this is important, the role of innovation, and why we have to invest. That can really
move a lot. • Shirley Malcom
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else. That is one capacity building change that
could occur: invite each other as experts.

Targeting the Graduate Level

Bottom-Up Strategy: Teaching Portfolios
and Tenure at the University of Maryland
One of the things Shapiro did at the University
of Maryland involved work at the Center for
Teaching Excellence. They wanted to incorporate
teaching portfolios as part of the tenure assessment. Those deciding on tenure had never done a
teaching portfolio, so they couldn’t evaluate that.
The strategy used was to offer small amounts of
money to associate professors who were going up
for full to invite a colleague who was an assistant
professor going up for tenure to lunch. They talked about teaching and helped each other develop
teaching portfolios. This group of 20 or 30 pairs
of faculty from across the different disciplines
were then brought together to talk about what
goes into teaching portfolios. This involved giving
each pair something like $100 to go to lunch four
times, a very small investment.
What happened was that the faculty who were
going up to full were educated so that when they
started making tenure decisions, they had actually done a teaching portfolio and knew what it
was they were evaluating.

Work groups

Shapiro expresses appreciation that the topic of
graduate students came up. We talk about the
people who are our peer models, our faculty
models. Back in one of her favorite programs,
Preparing Future Faculty, it was about the
building of that capacity at our institutions.
It is easier in some ways to make changes to
graduate education than it is to promotion and
tenure, she points out. If we start at the graduate level it builds up.

Working Top-Down
In talking about policy change, you can do it
by working at the grass roots level, as in the

example of teaching portfolios, but you can also
do it top-down, Shapiro observes. That topdown board of regents piece and board of trustees piece is incredibly important. All university
presidents get the journal of the Association of
Governing Boards (AGB) every month. The AGB
needs to pay attention to these issues because
they educate boards. To the extent that we
have influence in that area, that is an important
thing to do.

Publishing
Apropos of having no place to publish these
types of studies, Shapiro notes that she has
been part of this effort and indeed there are
not a lot of places to publish studies about
change in higher education. AAAS did something
interesting, she relates, when it devoted a page

in Science to teaching science. “It elevated the
teaching of science immeasurably,” Shapiro
observes. “So to the extent that you belong
to associations that can give space either in

told the president what is happening, he or she
has no clue whatsoever, trust me.” That is also
true of development offices, Bishop points out.
“How many of your campuses have a stand-

their annual meeting program or their journals,
emulating what AAAS did, that is another way of
implementing change.”

ing faculty committee that actually influences
priorities in your development offices? It is done
by the deans or by others. That is another place
where we could be trying to exert influence and
help to educate them. Having those kinds of
internal conversations is very important as well,
and I would encourage us to do that.”

Importance of Internal Conversations
M.J. Bishop reminds participants of the importance of having conversations with the institution. “Everybody assumes the president knows
everything that is going on on campus. The
exact opposite is true. Unless somebody has
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Formalizing Input from
Students at Top Decision Levels
I would like to make one more suggestion. I
indicated earlier that I am a trustee of Cal Tech.
One of the newer committees of the trustees is
that of student experience, so we have a student
experience committee. That means we talk about
a new dorm or a learning-living center. We talk
about surveys that may have come from the students about their own experiences. We have both
graduate and undergraduate students who are
members of that committee, who are appointed
by the trustees and voted on. That means that
twice a year, faithfully, we focus specifically on
the issues that relate to the student experience.
I can’t tell you how much more that means when
you elevate the conversation to that level.
• Shirley Malcom

