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The documents enclosed in this report provide a comprehensive and systematic review of
the progress made in developing a network organization capable of supporting
nanoscience education for the public on a national scale.

There is a logic to the studies that were done and to the reports that are included in this

notebook. The diagram below highlights the dimensions of the network our evaluation
addressed:

ISE Field and
Science Field

Network Hubs
and Leaders

Network
Leadership and
Administration

At the center and the heart of the network is the network organization with its leadership
and administration. This network organization supports a set of “hubs” that connects to
the more than one-hundred institutions that form the broader NISE Network
membership. And, finally, the entirety of the NISE Network interfaces with the much
broader fields of informal science education institutions and science research institutions.

The reports are similarly organized in this notebook, moving from the center outwards, to
provide perspectives on the NISE Network.
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NISE Network Evaluation

The reports that comprise the NISE Network evaluation are:

1) The Development of the NISE Network - A Summary Report
2) Supportive Reports
A) Interview Summary with Hub Leaders
B) Summary of Interviews with Regional Workshop Participants
C) Vignettes: Stories of Institutions Engaged with NISE Net
D) Interview Study with Scientists
E) Reach and Impact Study

F) Field Study

Overview of the NISE Network Evaluation - Inverness Research: May 2009



The Development of the
NISE Network

A Summary Report

May 2009
INVERNESS RESEARCH



Table of Contents

IR ' 15 <0 Yo 10 Loxn (o) o U N 1
INETWORK THEORY ...uutttiiiiieiiiiitittitesesssasistbstssesssessstbssssasssssassbasssasssssasssssasesesssasbbabeessesssasbbebaeeseessasbbbbeaesesssesabbbasesaseseses 2
THE CHALLENGES NISE NET HAS FACED ....ciutttiiiii ittt ettt e st sttt e s s e e s s s bbb s s s e e s e st sab bbb e e e s e s s saabbabaeesesssaanrres 2
THE EVALUATION DESIGN

II.  The Organization of this RePOrt ...eeuueireeiieiiieeeeeee e 6
A. DEVELOPING A NETWORK ORGANIZATION: LEADERSHIP AND ADMINISTRATION OF NISE NET ....ooccvvvviiieiiiiiinns 8
B. DEVELOPING STRATEGIES AND STRUCTURES TO GROW THE NETWORK AND SUPPORT NANOSCIENCE EDUCATION
ON A BROAD SCALE......ii ittt ettt ettt s e e s s e bbb e e e e e s s e s bbb e eesaessesab bbb e e e aeesssaa b b baaeesesssabbabaeesesssasbbebaeesesssassbrrns 12
C. THE REACH AND IMPACT OF NISE NET .uutiiiiiiiiiiiitiiii ettt ettt e s st a e s e s s s s sabb e e e s e s s s s sbb bbb e e e s e s s sabbaaaeeeas 17

D. SUMMARY OF FINDINGS AND IMPLICATIONS FOR THE FUTURE .....uvtiiiiii ittt sttt e s saibbaa s e s saabbaas s e e s 32



The Development of the NISE Network
A Summary Report

. Introduction

Nanoscience' is an emerging scientific field, and therefore an increasing amount of funding
is flowing into nanoscience and nanotechnology research, including money from the
federal governmentz. Several studies of public understanding and public attitudes toward
nanoscience have shown that most of the public is generally uninterested in and
unmotivated to learn about nanoscale science and technology’. Because this emerging
interdisciplinary field of science offers so much promise, and because it will have an
increasing presence in everyday life, the NSF is committed to increasing public awareness
and understanding of nanoscience: what it is, how it works, and the potential social and
ethical implications for its development and use.

The challenge for NSF then is to find ways to invest relatively small amounts of funds to
create mechanisms that effectively communicate with the public on a large scale about an
abstract topic of current scientific research and development. Not only does NSF wish to
communicate this science research on a timely basis, but they also would like to create an
ongoing capacity for future communication of nanoscience as well, and perhaps, other
areas of emergent science topics. NISE Net is an investment in building a large scale and
continuing capacity for communicating with the public.

In addition to the NISE Net, the NSF has funded the National Center for Learning and
Teaching in Nanoscale Science and Engineering (NCLT), The Power of Small project, and
various museum exhibitions on nanoscience, among others. These efforts are collectively
intended to build awareness and contribute to a national infrastructure for nanoscience
education.

The NISE Network was funded with the intention of being an ongoing mechanism for
educating the public at a national scale. The approach of NISE Net is to connect the scientific

! The term nanoscience throughout this report is meant to refer to the wide range of
activities that span the spectrum from basic science research to nanotechnology applications.
2 An estimate for the 2009 National Nanotechnology Initiative investment is $1.5 billion, up
from $1.4 billion in 2007.

% For example, see Front-End research report commissioned by NISE Net
http://www.nisenet.org/sites/default/files_static/evaluation/NISEFrtEndPart1Text.pdf
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research community with the nation’s informal science education institutions for the purpose of developing
expertise and resources that can address the challenge of communicating with the public on a very large

scale.

Network theory

NSF made the strategic decision to invest in a national network of institutions and
individuals. As stated in the request for proposals:

This effort is intended to foster public awareness, engagement, and understanding of nanoscale science,
engineering, and technology through establishment of a Network, a national infrastructure that links science
museums and other informal science education organizations with nanoscale science and engineering research

organigations.

NSF viewed a network as a way to create synergy among different efforts, and to create
capacity through connectedness. A network, guided by a strong central network
organization, could create a functional interconnection of educational assets that are
mutually reinforcing and aligned around a shared mission: bringing awareness and
excitement about nanoscience to the public.

The scale and nature of NISE Net reflects an investment (vs. expenditure) that goes to
building a network and capacities of institutions that is ongoing and will bring future

returns.

The Challenges NISE Net Has Faced

As noted, NISE Net represents one of several national strategies that are working within
this problem space and its associated challenges. Even though NISE Net is not the only
strategy, it is attempting to address many challenges simultaneously; thus it is undertaking
a complex and difficult effort! The graphic below depicts our formulation of the four key
contextual challenges that NISE Net has had to address simultaneously:
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What to Teach

&
How to Teach It

How to Develop
Institutional Capacity
and Readiness

How to Design
Informal Learning
Resources for
Nanoeducation

How to Develop and
Manage a National
Supportive Network

1) The content and pedagogy of Nanoscience education is emerging;
consequently, NISE Net has been challenged with determining what is
important to teach about nanoscience, and how to teach it. This is not a
domain of science education with a lot of history: It is not even clear what is
included or not included in the domain of nanoscience and nanotechnology. There
are emerging constructs but no real clarity about what the “big ideas” of
nanoscience are. There is little known about people’s ability to understand the
scales or complexities involved. There is no known and tested “pedagogy” for
teaching nanoscience to the public. NISE Net had to learn firsthand how to do
nanoscience education for the public. It had to figure out approaches, pedagogies,
and supports that are effective in the informal science education domain. It needed
to determine what can be taught and how it should be taught in free-choice learning
environments.

2) Based on decisions about what to teach and how, NISE Net has also had to
design and develop high quality informal learning resources for others to use.
Unlike teaching some topics in physics or earth science, the ISE field does not have
decades of experience in developing exhibits, programs and media in the domain of
nanoscience. There are some earlier efforts, but there is not a large extant base of
exhibits, programs, films etc. to learn from and to use as a basis for next designs.
The topic of nanoscience is relatively new and the “curriculum” for teaching it
largely undeveloped. Hence NISE Net had to find ways to design new exhibits,
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programs, media, etc. These designs not only have to communicate clearly to the
public, but they also have to be attractive and feasible to the ISE and research
communities.

3) At the ISE institutional level, there is little expertise, experience and incentive to
do nanoscience education for the public. In other words, NISE Net was starting
from scratch, essentially, in developing institutional capacity and readiness to
implement nanoscience education. Neither science museums nor science
research institutions have all the requisite capacities (leadership, knowledge,
resources, tools) to carry out high quality nanoscience education. Also, they
currently find little incentive to develop such capacity, as it is not clear that their
audiences have a driving interest in the topic. Hence, NISE Net faced the challenge
of building capacity in a field for a task where there is little initial interest and
motivation.

4) At what might be called the level of the “ISE field,” there is limited experience
in developing and operating a national supportive network. A network of this
scale and scope is virtually unknown in the ISE field. NISE Net was charged with
putting in place a national network of science museums while simultaneously
engaging in the hard work of figuring out the content and developing the
curriculum. The challenges of creating an administrative structure, governance
processes, and communication systems for NISE Net have been significant. There
were no existing structures or any analogs available for reference. Not only did
NISE Net have to create a network rich in working relationships but also had to
form an organizational governance system capable of growing and guiding the
Network.

NISE Net is essentially a “push” initiative in that it was not created out of grassroots
demand for more nanoscience education resources. In the past four years NISE Net has
worked hard to organize and galvanize the field around nanoscience education, build the
capacity of the field to offer nanoscience education to their audiences, create resources
that can engage the field and their public, and keep the institutions connected with new
ideas, support, and encouragement.

With NSI’s theory of investment and the challenges facing NISE Net in mind, we describe
next our approach to network evaluation.
The evaluation design

The approach of Inverness Research for any evaluation is to study the theory of action of
the investment. Our interpretation of the NISE Net theory of action can be summarized as
tollows:
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to create a network of institutions (ISEs, research centers, professional organizations, universities, others)
and individuals (researchers, artists, others) to build capacity and support the field to provide more and better

nanoscience education for the public on a national scale

This summary statement provides the starting point for our evaluation design and foci.
The diagram below helps illustrate the NISE Net Theory of Action:

NISE Network: Theory of Action
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Increased Public Understanding of Nanoscale Science

Our mandate within the larger evaluation plan was to focus on the development of the
network and to document the ways in which the network built capacity in the individuals
and institutions involved. It was not our mandate to study the quality and value of the
resources, or the impact on the public. Nor did we directly study the quality and value of
the professional development activities (e.g., the NEO program, the annual meetings, or
the regional workshops) These evaluation tasks were carried out by the internal evaluators
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and, initially, by Barbara Flagg and her staff. This report, then, provides multiple
perspectives on the progress of the network and its potential for doing future work.

Our evaluation seeks to document this aspect of the overall return on the NSF investment.
We are focusing on the building of a network organization, and the related relationships,
knowledge, and capacities that are assembled and which can provide a strong platform for
providing ongoing nanoscience education for public audiences. In other words, we are
assessing the degree to which and the ways in which NISE Net has created a strong
foundation for doing future work.

I1. The Organization of this Report

Following loosely the structure and theory of the NISE Network, this report provides
feedback from a range of participants. We also include our own insights as the external
evaluators of the Network.

The diagram below highlights the dimensions of the network our evaluation addressed:

ISE Field and
Science Field

Network Hubs
and Leaders

Network
Leadership and
Administration

Network leaders and network administration serve to support the coordination of the
project and the internal management and growth of the network. Network growth is in
turn managed and supported by a regional “hub” structure and hub leaders. These regional

hubs and leaders interface with the field—informal science centers, scientists, and others.

Our work has examined the work and perspectives of participants in each of these spheres.
We have looked at and received feedback on the management structure and administration

NISE Net Summary Report - Inverness Research: May 2009 6



of the network. We have multiple studies of the hub structure and how it is perceived by

hub leaders and workshop participants. In terms of the field we have multiple studies of

the museums, and individual educators and scientists who have engaged with the NISE

Net. Finally, we have monitored an anonymous sample of museums in the field to

determine the extent to which they have become knowledgeable of and engaged with the
NISE Net in the past three years. This report, therefore, is organized by the following

sections:

A.

Developing a Network Organization: The Leadership and Administration of
NISE Net. This section examines the evolution of NISE Net’s leadership strategy
and administrative structures.

Developing Strategies and Structures to Grow the Network and Support
Nanoscience Education on a Broad Scale. This section describes and assesses the
Network’s theory of expansion and growth, focusing on the recent development of
the “hub” structure and associated activities (workshops) In addition, key
centralized events—Ilike NanoDays and the Annual meeting—are highlighted.

Engaging the Museum and Science Research Fields. In this section, we
examine the extent and ways NISE Net has been successful in reaching the ISE field

and nanoscience researchers and outreach specialists.

We conclude with a Summary of Findings and Implications for the Future.
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A. Developing a Network Organization: Leadership and Administration of
NISE Net

CREATING A NETWORK ORGANIZATION. WHAT THIS IS AND WHY IT IS IMPORTANT

Over the last four years, NISE Net has evolved a management and administrative structure
that involves several layers of overlapping leadership groups. The Network Executive
Group consists of the three co-PIs Larry Bell, Paul Martin, and Rob Semper. This group
meets on an as-needed basis. Next in terms of leadership and decision-making power is the
PI+ Group. This group was established in the second year and has now grown to include
representatives of the core institutions as well as the North Carolina Museum of Life and
Science (NCMLS), Sciencenter, and Inverness Research. The PI+ group meets weekly on
the telephone, and largely functions to share information, coordinate cross-network
activities, and discuss current pressing work and future opportunities. Some meetings are
devoted to allowing each group represented on the call to provide a five to ten minute
update on their current work and to receive feedback from the group.

The Sub-awardee Group includes the PI+ group and the other sub-awardees on the grant,
which would include anyone leading a piece of NISE Net work at their institution (there
are currently 58 individuals on the sub-awardee listserv representing 16 different
organizations or institutions). The entire Subarwardee Group meets once each month via
conference call, and a smaller representation of this group meets annually face-to-face.
The conference calls invariably involve spending a brief amount of time discussing each
sub-awardee’s current work and issues.

Other groups that lead and manage key dimensions of NISE Net work include the
Diversity, Equity and Access (DEA) group, led by MOS; the NISE Net Community
(formerly the network expansion group), led by Sciencenter; Evaluation, led by MOS;
Programs, led by Sciencenter; Exhibits, led by SMM; Forums led by NCMLS; and
nisenet.org, led by the Exploratorium.

In 2008, a hub structure was developed whereby leaders of ISE institutions in regions
around the country are responsible for network activities in that region. Some of the
members of this hub group are also members of the PI+ group. All of the hub leading
institutions are sub-awardees of the NISE Net grant.

Over the years, the NISE Net management structure has evolved from a structure of
“strands” of work based at individual institutions to cross-network multi-institutional
working groups. A growing and distributed leadership structure was necessary to
accommodate a growing and distributed network. The network is evolving and fluid;
hence, it is less and less depending on heavy central management and more and more
depending upon distributed leadership and provides considerable autonomy for each
working group.
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Evaluation of the Administration and Management Structure

In 2008, prior to the hub structure, Inverness Research conducted a survey of 40 NISE
Net leaders. The survey was sent to people who were, at that time, assuming considerable
responsibility for network activities both at their institutions and with the network writ
large. Thirty people responded for a return rate of 75%.

While we acknowledge that the survey data are now one year old, we believe the majority
of these findings are still relevant, based on subsequent data collection and analysis.

With respect to the administration and management of NISE Net’, the 2008 survey
concluded that the leaders at that time generally felt positive about the network’s
development. A large majority (93%°) said that the core institutions provided a strong
nucleus for growth, and about 4 in 5 saw good progress in reaching out to others in the
field. Overall, leaders felt quite positive and optimistic about the potential of NISE Net to
impact the field.

However, the news at that time was not all positive. Almost half of our survey respondents
said that there is mixed evidence as to whether members of the network shared a vision of
the identity, purpose and work of the network, and slightly more than half had some
concerns about the strength of the administrative team. Areas for future development for
NISE Net include generating more opportunities to participate and interact with the
network (which may well be addressed by the recent development of the hub structure),
overcoming some initial skepticism and perceptions of hierarchy within the network, and
the network’s ability to identify critical issues, problems, and emerging needs.

In terms of capacity to lead nanoscience education work at their institutions, we learned
the following:

= NISE Net has positively contributed to the individual professional capacity
of its leaders. A large majority (90%) of NISE Net leaders find value in belonging
to the network. 83% say that it has made a major contribution to their own capacity
to assume increased responsibility for nanoscience education at their institutions,
and 77% say NISE Net has contributed to their interest in doing so. Further, nearly
all NISE Net leaders feel most confident in explaining the work of NISE Net to
others in the field (93%), and say overwhelmingly that NISE Net has contributed to

* The survey focused on NISE’s impact on individual and institutional capacity to develop and
deliver nanoscience education to their public audiences, in addition to reflections about the
management and structure of the network.

® Unless otherwise noted, percentages cited in this document are based on those who
responded to the question and reflect the percentage that marked “agree” or “strongly
agree.”
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that ability. Additionally, about three-quarters of the group say that they feel
confident advocating for nanoscience-related work at their home institution, and
that NISE Net has contributed to their ability to do so.

= NISE Net has developed and provided multiple professional development
experiences for participants across the network that have resulted in real
products. The tenet: “Build the network by doing work together” has played out
very strongly in these experiences. For example, the mode of operation within the
exhibits and programs strand as well as the forum strand has been collaborative
development and critique of products; an iterative learning and working process.
This strategy has resulted in a suite of products that have been carefully reviewed
and evaluated by both the partners and the public, and that include guiding
materials for potential users who may have multiple or different purposes and
contexts for their use.

= NISE Net has provided valuable, varied, and multiple opportunities for
professional development and networking among leaders in the ISE field and
scientists from research institutions. NISE Net leaders report that the main
incentives to and benefits of being involved in the network are related to the
opportunities for professional development and to make new and stronger
connections with others in their home institutions and in the field.

= NISE Net is committed to sharing the knowledge and products they have
developed with the field through a variety of professional development
offerings in various venues. These offerings take advantage of other networks
and their systems for dissemination and education. The lessons learned from this
workshop are now being incorporated into future NISE workshops.

®= There are cases of individuals who, after participating in several NISE Net
activities and experiences, have taken on more responsibility with network
leadership and in their home institution’s efforts to incorporate nanoscience.
The survey of NISE Net Leaders/Partners revealed that the majority have markedly
increased their involvement in the network since the beginning. Some of these
people have become “go to” individuals within the network and their institutions.

* NISE Net has contributed to the growth in institutional capacity to deliver
informal nanoscience education. Most NISE Net leaders report that their
institutions have substantial capacities related to nanoscience (e.g., strong
leadership for nanoscience (83%), greater ability to incorporate nanoscience (83%),
commitment to nanoscience (70%), and nanoscience seen as important area of
focus (60%)) and that NISE Net has contributed to those capacities.
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* NISE Net partner institutions have incorporated nanoscience education
within their own institutions. Nearly all NISE Net leaders report that their
institutions have mounted new programs (90%) related to nanoscience. 67% have
created new exhibits, and 73% have added new or revised forums related to
nanoscience.

= NISE Net has facilitated the creation of new or increased institutional
relationships/partnerships across the informal field and between the informal
field and science research institutions. According to the leaders survey:

Relationships

Increased relationships with nanoscience researchers 90%
New relationships with informal science institutions 87%
Increased connections with nanoscience research institutions 87%
Other (e.g., science education advocacy groups) 13%

Today, the PI+ group and hub leaders carry the major responsibility for expanding and
running the network, distributing its resources and engaging people in events and
meetings. The leaders of these hubs provide support for nanoscience education at their
own institutions, as well as institutions in the region that respond to their outreach efforts.
(More about the hub strategy and leaders is below.)

Summary of Progress to Date

NISE Net has come a long way in developing and honing a network organization and
administrative structure that is both functional and flexible, adapting to the changing
landscape of the work itself. In our study of the network since this survey was
administered, we have seen great progress in some areas—such as reaching out to the field
in a systematic and shared way—while other areas that held promise for organizing and
managing the work—Ilike nisenet.org, discussed below—have not kept pace with the needs
of the network. Overall, the NISE Net management has responded to critics and learned
from itself. The network organization appears capable of coordinating the work of the
network, supporting future growth, and providing strategic direction for the network as a
whole.
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B. Developing Strategies and Structures to Grow the Network and Support
Nanoscience Education on a Broad Scale

GROWING THE NETWORK AND WORKING AT A NATIONAL SCALE: TWO MAJOR STRATEGIES
- HUBS AND NETWORK-WIDE ACTIVITIES

As the NISE Network sought to grow itself, it needed to find a way to connect new
informal science education and research institutions to the network without all the
communication and work coming through a single central node in the network. NISE Net
needed to develop a structure that could keep hundreds of museums and dozens of
research institutions connect to the network in an effective and efficient manner. The
Network has now developed a system of regional or geographic “hubs” (formerly called
“nodes”) as a strategy and as an infrastructure for expanding the number of its partners
and the reach of its impact and work. In addition, NISE Net has developed network-wide
activities that draw in a larger, even international audience. Each of these approaches is
discussed below.

A) The regional hubs as a strategy to expand the network

In 2008, NISE Net developed 7 regional community hubs as a strategy to expand the
network.

(In addition there are three audience-focused hubs that focus on children's museums,
international audiences, and ASTC members.) These hub institutions (and their associated
leaders) are responsible for reaching out to institutions in their region (or topical area) and
(for some) hosting regional events to draw in and support other institutions.

Because the development of regional hubs is a major strategy for supporting and growing
the NISE Network, Inverness interviewed the leader of 8 of the hubs (the 7 regional hubs
and 1 of the audience-focused hubs) to get a better sense of the leaders’ reflections and
assessments of the promise of the hub strategy for building the network.

Building the capacity of the hub leaders

Hub leaders describe being supported by each other and by the leading institutions in the
Network. In addition to weekly meetings, hub leaders share ideas and resources with one
another on an ongoing basis, and some specialize in areas (such as hosting public forums)
enabling them to offer tools and knowledge to other hub leaders. The hub leaders also
described how the leading NISE Net institutions have stepped in to provide support in
helping them to design and implement regional meetings.

Perhaps most importantly, the hub strategy is providing multiple ways for museums to
connect to and work with the NISE Network. It is a highly effective way for a large
network led by three large urban institutions to reach out to additional partners across the
country, including smaller, lesser-known, rural partners. It increases the diversity of
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institutions and perspectives involved in the work of the Network and allows for more
equitable participatory structures for many institutions and individuals. The personal
connections, face-to-face contact and relatively easy access to NISE Net Resources that
are available through the hub strategy have been key to recruiting and maintaining support
for new partner members.

The work and contributions of the hubs

The relationships that formed between individuals and institutions during the first two
years of the network were critical in laying the groundwork for identifying future hub
leaders. Our interviewees reported that they believed the current set of hub leaders were
well suited for and up to the challenges of the work. They were good choices because of
their prior experiences partnering in developing other topic areas, or because of their
previous experience doing nanoscience education programming and exhibit development.
The hub leaders serve primarily as liaisons between the members in their region and the
national Network but they also serve as an important mechanism for getting feedback to
the leading institutions in the NISE Network. Hub leaders bring different strengths to the
network, and some hub leaders play highly specialized roles from which other hubs can
benefit (e.g., work with smaller museums, work with diverse audiences, etc.)

The hub leaders we spoke with shared their perceptions regarding the value of the hub
system as a strategy for expanding the NISE Network. Most often mentioned was the
value of providing museums a personal connection to the vast numbers of individuals and
institutions involved in the Network. Part of this personal connection comes in the form
of the relationship with the hub leader, but it also derives from the face-to-face contact
that takes place in the regional hub meetings. Interviewees also confirmed that the hub
structure has helped to establish more equity across diverse institutions by providing
resources to museums that might not otherwise have access to such support. The
distributed leadership that is an inherent part of the hub structure has strengthened the
robustness of the overall network—the future of the network is less dependent now on the
continuing presence of a few key individuals and institutions.

Reqgional workshops as a major outreach strateqy of the hubs

The first and major activity of each hub was to conduct a multi-day regional workshop that
would introduce nanoscience and NISE Net to the institutions that were invited to the
workshop. Each invited institution was also encouraged to participate in NanoDays and
order a NanoDays activity kit from NISE Net. Prior to leaving the workshop, each
institution was required to draft a plan for how they might attempt to incorporate
nanoscience education into their exhibits and programs.

To date, 7 regional workshops have been held at the 7 regional hubs. In 2008, 4 workshops

were held at 4 hubs, and in early 2009, 3 more workshops were held at 3 additional hubs,
serving a total of approximately 73 individuals from approximately 58 different
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institutions®. The internal evaluator at the Science Museum of Minnesota conducted
evaluations of each workshop based on the goals of the workshops. She concluded that the
2008 workshops strengthened participants’ relationship with the NISE Network and its
staff, and provided valuable opportunities for networking and building relationships with
other institutions. Further, the workshops provided an opportunity to build the foundation
of regional collaborations to carry out nanoscience education programming. The
workshops also influenced participants’ desires to interact more with researchers and
scientists, as well as their comfort level in creating these relationships.

Finally, the workshops helped participants become more comfortable with the content.
After the workshop, participants reported that they felt more comfortable answering
visitors’ questions about nanoscience.

Participant Interviews

In addition to the internal evaluation report, IR conducted 31 telephone interviews with
participants of the 2008 workshops.” The purpose of these interviews was not to evaluate
the workshops, but to gauge the extent and ways NISE Net has increased their interest in
and capacity to implement nanoscience education in their institutions.

Map of Regional Workshop Interview Sites:
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® The network administration reports a total of 93 institutions are associated with the regional
hubs.

" A more detailed report of these interviews is provided in the separate report “NISE Net:
Scientist Interviews.”
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A summary of findings is provided in what follows:

* In general, the participants in the regional workshops we interviewed reported that
NISE Net had made significant contributions to their individual capacity and
practice vis-a-vis nanoscience education, that they feel connected to a community
of other interested people through the network, and that the professional
development in which they participated was implemented and designed well.
Further, a large majority (87%) say the exhibits, programs, forums, and web
materials (kits) are designed well and seem useful.

* When we looked at NISE Net's contributions to participants' institutions to date,
we found that three fourths of the participants (74%) we interviewed said their
institutions are currently interested in and committed to nanoscience education and
are incorporating nanoscience in their programs and exhibits. Eighty percent of the
institutions are committed to participating in NISE Net specifically.

* Opur interviewees are universally confident that their institutions are now better able
to incorporate nanoscience education than they were three years ago. The great
majority (83%) also agree that their institutions are more interested in incorporating
nanoscience education than they were three years ago.

= All of the workshop participants we talked with said they expect NISE Net to
continue supporting their efforts to do nanoscience education in the future, and
almost all (94%) expect to contribute to the network in the future.

® They all agree that NISE Net is making a significant contribution to the strength
and quality of leadership for nanoscience education in the ISE community. The
strength of their agreement is made even cleared by looking at the highest rating
("strongly agree," 5 on a 5 point scale), where we see that the very strongest ratings
were given to: 1) their interest in continuing to work with NISE Net (77% agree
strongly), 2) assessment of the quality of NISE Net events (66%), and 3) the
judgment that NISE Net is making a significant contribution to nanoscience
education (63%).

* We asked each participant to offer any additional comments about how NISE Net
could better support their efforts to offer nanoscience education. A large number
of those participants who answered this question raised the issue of the need for
materials that could be adapted for special audiences. Other comments reflected
issues related to a call for a better flow of information and communication, and the
desire for more materials to be developed and disseminated.
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* NISE Net has been more successful in facilitating institutions' connections with
other informal science institutions than in facilitating connections with
scientists/researchers (81% and 55%, respectively, agree that NISE Net has helped
facilitate these connections)

* As with the questions about individual capacity and practice, we also invited
interviewees to offer any comments about ways NISE Net could better support
their institution in cultivating or developing new and deeper relationships related to
nanoscience education. Comments here were quite diverse, but notably there were
several comments about the desire for NISE Net to assist in “match-making” with
other ISEs or scientists/universities. There were also several comments about the
desire for more and/or frequent face-to-face meetings.

So far, the workshops are the major activity of the regional hubs. Overall, the hub strategy
for expanding the network appears to be working well and should be able to provide a
foundation for expanding the network and disseminating its products and services.

B) The Use of Centralized Support and Cross-Network Events to Support the Work
NanoDays

In addition to the local hubs, NISE Net has created events that are open to institutions
across the nation. One key event is NanoDays—a week in the early spring when NISE Net
encourages institutions and individuals to draw on NISE Net and other resources to
engage their public audiences in nanoscience education activities. Our surveys of
workshop participants, institutions in the field, and scientists suggest that the NanoDays
kits developed by NISE Net are of high quality, valuable and useful. For those in the PI+,
sub-awardee, and hub groups, NanoDays is a way to organize, focus and catalyze their
local activities and programs. For many institutions new to nanoscience education,
NanoDays serves as the “gateway” activity to further interaction with the NISE Net.

Annual Meetings and Other Events

In addition to NanoDays, NISE Net has also offered three NISE Net Annual Meetings of
the larger NISE Net community and other invited guests, held in the San Francisco Bay
Area. (Another meeting is scheduled for the Fall of 2009)

NISE Net Annual Meetings are one of several critical components in the NISE Network
designed for: 1) making and strengthening connections and finding opportunities for
collaboration, especially between researchers and informal science educators; 2) advancing
the core work of the Network and capturing/disseminating critical knowledge across
different kinds of work and different fields; and 3) supporting the building of the larger
Network through a national, very high-visibility professional outreach effort. The Annual
Meeting also provides the only opportunity where the diverse constituents of the NISE
Network community can come together in-person at one time.
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The evaluations of these meetings, conducted by the Exploratorium suggest that the
annual meetings allow for important cross-pollination and the sharing of different
disciplines and perspectives. The annual meetings, the internal evaluation have helped
strengthen the networking of people and institutions. In addition to hosting its own annual
meeting NISE Net leaders have also conducted workshops at ASTC and the MRS meetings
in Boston and San Francisco. NISE Net core leaders have made presentations at numerous
other meetings and venues.

Summary of Progress to Date

In summary, the strategies and structures created by NISE Net to support and grow the
network have evolved and continue to be refined. The move away from institution-based
structures to cross-network structures has strengthened the overall fabric of the network.
The hub structure and hub leaders have been effective in drawing in interested individuals
and institutions and are providing important support for their efforts in nanoscience
education. The cross-network activities—particularly NanoDays and the Annual
Meetings—have proven to be catalyzing and energizing opportunities for network-wide
growth and learning.

C. The Reach and Impact of NISE Net

INTRODUCTION

As mentioned previously, NISE Net set itself the goal of “getting nano in 100 places.” In

the past three years, the development of hubs, the regional workshops, the implementation
of NanoDays, and meetings at ASTC and MRS have all served to build the network—with

the result that hundreds of institutions have engaged with the NISE Net.

To study the nature, depth and significance of the interactions of NISE Net with these
institutions we conducted four complementary studies of museums and science research
organizations:

NISE Net Field Study. In 2006, IR identified 17 ISE institutions across the country
unknown to NISE Net (“blind”) that would help us track the penetration of
nanoscience education and NISE Net into the field over the course of the next three
years.
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Reach and Impact Study. For another look at the field, IR sent an invitation to the
all-inclusive8 NISE Net database to complete a very brief on-line survey about the
reach and impact of NISE Net.

Scientist Study. To understand the extent and ways NISE Net had been able to
engage scientists or researchers in the Network, we interviewed 21 scientists identified
by the NISE Net leadership as being engaged on some level with the Network. We also
included scientists in our Reach and Impact survey, and analyzed their answers
separately from the rest of the respondents to get a sense of the perspectives of
scientists with perhaps a more casual connection to NISE Net.

Vignettes. To understand in greater detail how informal education institutions connect
to, interact with, and benefit from NISE Net, we conducted in-depth interviews with
staff at 6 ISE institutions which resulted in ‘vignettes’ or cases.

Key findings from each of these studies are summarized below.

A) The NISE Net Field Study: A “Blind” Study of Changes in the Field Over Time
Introduction

In this section we summarize the major findings from a more complete report, NISE Net
Field Study.

In 2006 Inverness Research initiated a multi-year “NISE Net Field Study” to gauge the
extent to which and ways in which the NISE Network is able to reach into the ISE field
and to track changes in the interests and capacities of the field with respect to nanoscience
education during the life of the NISE Net project. Our approach was to select and recruit
a set of institutions around the start of the NISE Net initiative and then track them to see
if and how they interacted with the NISE Net over time.

The first round of data gathering in 2006 served as a baseline study at the beginning stage
of the NISE Net work. We were interested in ISEs’ general knowledge of nanoscience and
nanoscience education efforts; their interest in bringing nanoscience to their programming;
ideas about what they would need to bring nanoscience education into the work of their
institutions, and their familiarity and engagement with the NISE Network.

8 At the time we were administering the survey, the NISE group responsible for expansion of
the network was in the process of merging several databases. We received what we were
told was the most accurate and complete database possible at that time.
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Map of Field Study Sites:

Winnipeg
Vancouver o i
E'S"E 3 TS '_/\‘x
é\linh . Quabec/ =~ 1,
i Maontana akota ; ™ iy
Washington Minnesota i o | runswick
= Ottawa !
@ Minneapalis Mo = S lL. Nova
Portland South Wisconsin . ool Maine Scotia
Oregon i Dakota Michigan Toronto_
Wyoming Mitwaul - Detr New York Vermant
lowa [ 33 5 ’
Lk Nebraska gomaha Cleveland Pennsylvania New Hampshire
Nevad Denver Lincain ggnses  iNois |ngiana ©hlo Phlla%l}elpnla Massachusetts
evada [} City 7
Sacrame Utah Colorado o &t Lé)uisClr.cinnaIlO RhodelIsland
o W eE.tocmmn vlfar:mas Missouri Vir Connecticut
frsnctscof. Catifornia, | o Yichia °Tu|sa Kentucky nia NSorhars
s @ Jersay
) -]
Bakersfield : Tennessee Notth
& Albw querque Oklahoma Arkinsas Carolina M"w?::;wam
Lo5 X Arizona M Atlanta d
e ew s South e
Angales i 3 Manico Dalla Mississippi ®  Carolina® District{of,
] hoeng £l Pasa [ Alabama Columbia
“Tucson_| @ Texas Georgia
\ Austin® Louisiana o
" — o @ Jacksonville North
. \ gan Houston i
“Antonio Oiggandc Alantic
\\ Flori Ocean
Kidmi
2 — Gulf of [}
o
Tder=tn Monterrey Mexico

Positive shifts toward nanoscience education

Over the course of the three years, familiarity or interaction with NISE Net among
our sample grew significantly. Almost all of the institutions were familiar with NISE
Net by 2009 compared with less than a third in 2006. By 2009, only two of the fourteen
sites had not heard of the NISE Net. Eight of the 14 institutions in 2009 (57%) had had
some level of interaction with NISE Net’. In 2006, only 4 of the 17 (24%) sites had had
contact with NISE Net. Of those that have not had any interaction, the majority indicate
they are interested in being involved.

There was a significant increase in the number of institutions that offered (and were
planning to offer) nanoscience exhibits and programs over the course of the three
years. The percentage of Field Study institutions that have never had exhibits or programs
related to nanoscale science/technology was halved over the three years, from 59% that
had never had exhibits or programs in 2006 to 31% in 2009. Over the three years, programs
about nanoscience spread more rapidly than exhibits about nanoscience. The percentage of
institutions having possible or definite plans for a nanoscale exhibit or program rose from
30% in 2006 to 50% in 2009. The rest are interested in having exhibits or programs, but
have no plans.

Nanoscience education is increasingly seen as feasible and consistent with the
missions of these institutions. We found a 24% decrease in reporting that Nanoscience

° We also discovered that there were 8 Field Study sites that were also included among the
respondents for the Reach and Impact survey, names provided by the NISE Net as sites that
had been engaged with the work of the network.
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was not consistent with their mission. We also found a 25% decrease in the percentage of
institutions reporting that they had not even considered nanoscale science and technology
(from 53% in 2006 to 28% in 2009) The perceived barriers to offering nanoscience in
these institutions are also lessening. The percentage of institutions that said that they
lacked the expertise to mount nanoscience exhibits or programs fell from 41% to 21%.

Most field study respondents who have had contact with NISE Net report that they
have benefited from the interaction. A majority say that their involvement in NISE Net
helped them understand something new about nanotechnology (72% agree to a great or
very great extent) and that they have gained important new relationships with others as a
result of NISE Net (54% agree to a great or very great extent). Further, in 2009, two-
thirds of these field sites judged NISE Net to be effective or very effective in connecting
nanoscience research and the public.

Very little shift or neutral findings

We saw virtually no change in the overall level of interest in nanoscience education. The
overall interest remained quite high over the three years, with about 75% reporting great
or considerable interest and the rest having some interest.

There was almost no change in either the roles that scientists play at the Field Study
institutions or the types of affiliations of involved scientists over the course of our study.
Our average Field Study institution engages the set of scientists with whom it has
relationships in four roles. The most frequent roles played by scientists did not shift, with
nearly all institutions having them provide expertise for exhibit or program development
(true for 93% of the institutions) and public programs (86%)

Areas of concern or challenge for nanosciernce education

Not surprising, the most common barrier to hosting nanoscale exhibits and
programs is budgetary issues and constraints (a barrier for 85% of the institutions)
Another barrier is having alternative higher priorities. Finally, there is a perception
in some institutions that nanoscience is not likely to be of interest to their audience.
(In fact, some institutions are seeing less interest by their audiences now than three years
ago; In 2006 18% said nanoscience would probably not be of interest to their audiences,
and in 2009, the percentage rose to 36%.)

About half of the institutions said that in order to bring nanoscience education into
their museum, they would most likely contract for a traveling exhibit if the size and
fee were right. Another quarter was not sure how much they would create in-house and
how much they would augment with outside sources. The rest say that they would most
likely create an exhibit entirely in-house or augment in-house resources with outside
resources.

NISE Net Summary Report - Inverness Research: May 2009 20



Summary of Field Study findings

What these field study sites tell us is that over the course of the last three years, the NISE
Net has established a presence, made itself known, and engaged ISEs who had little or no
knowledge of the network prior to the study. The reach of the NISE Net into the field is
quite extensive as many of our field study institutions became engaged with and supported
by the initiative. But the study also tells us that the growth of nanoscience education is not
instantaneous or linear. For many of these institutions nanoscience education remains a
challenging draw for their audiences, and many institutions still have questions about the
centrality of nanoscience education to their mission. But it is clear that for those
institutions that learn about nanoscience and that become interested in bringing
nanoscience exhibits and programs to their audiences, there are resources and supports for
doing so.

B) Reach and Impact Survey: A Widespread Study of People Connected with the NISE Net

Introduction

In this section we summarize the major findings from a more complete report, Reach and
Impact.

In February 2009, Inverness Research invited 695 individuals listed in the NISE Net

10
The names

were selected because the database indicated that at least one NISE Net leader or key

database to complete a short survey about the reach and impact of NISE Net.

partner had “collaborated on some level” with each person. However, we did not include
people who had attended a regional workshop, since they were participating in a
concurrent interview study we were conducting. It is important to note then that this
sample consists of individuals who comprise “the next layer out” from those people who
have participated in the regional workshops.

The purpose of the survey was to determine the nature and depth of involvement with
NISE Net, and anticipated future involvement; perceptions of the extent to which NISE
Net is contributing to their individual capacity to conduct nanoscience education for their
audiences; contributions their institution’s capacity to incorporate nanoscience into their
current practices; whether they were using NISE Net resources or some other nanoscience
education resoutces; and the extent to which NISE Net has enabled collaborations within

the ISE field and with scientists. The survey asked respondents to rate their level of
agreement or disagreement with a series of statements about NISE Net and offered a few
spaces for respondents to qualify or explain their ratings.

10175 individuals responded to the survey, for a return rate of 25%. To determine whether
or not the respondents were appreciably different from the non-respondents, we conducted a
non-responders study. We feel confident that the respondents are representative. Please see
separate report “NISE Net: Scientist Interviews” for a more detailed explanation of our non-
responder study.
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World Map of Reach & Impact Survey Sites:
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A Summary of the contributions and benefits of NISE Net

In general, our survey results indicate that NISE Net is contributing to
respondents’ individual and institutional capacity to engage in and offer
nanoscience education. A majority of respondents believe NISE Net is making a
contribution to the field (89%), and has contributed to an increased interest and
commitment to nanoscience in their institutions. A majority are interested in
continuing to work with NISE Net (89%)

Most respondents (89%) believe NISE Net events are designed and
implemented well, are positive about NISE Net's contribution to nanoscience

education in the future, and are interested in continuing to work with NISE
Net.

Most respondents (80%) also say that NISE Net has contributed to their own
capacity to assume increased responsibility for nanoscience education at their
institution. Most (71%) expect to contribute to NISE Net in the future.

A majority (75%) of respondents believe their institutions are interested in and
committed to nanoscience, and are actually incorporating nanoscience into
their programs and exhibits. Over two-thirds say their institution is now better
able to incorporate nanoscience than it was three years ago.

Respondents also reported that NISE Net resources are designed well (85%)
Many respondents commented in particular about the quality and usefulness of
the NanoDays kits.
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* Further, NISE Net has played a role in connecting respondents with other ISE
professionals (62%) and with scientists (41%), although they indicate that more
could be achieved in this area, especially connecting scientists with ISE
professionals. Four fifths say that they feel better connected to others who are
interested in nanoscience education.

Challenges or concerns

* The comments regarding the NISE Net website (nisenet.org) were mostly
negative. According to those surveyed, the website is critically important, but it is
not sufficiently well designed to be effective yet. While the majority of survey
respondents had noted positive changes in NISE Net as a project over time, the
website does not appear to be keeping pace with the development of the network or
with what people need.

* The respondents reported that the major barriers to involvement in NISE Net
centered around factors such as lack of public interest in nanoscience (and
therefore not a priority for their institutions), and challenges related to funding.
Communication about the activities of NISE Net, what resources are available,
and how to stay connected with others was a concern for some.

= A few commented on a perceived exclusivity or sense that NISE Net was not
open to outside input or feedback. A few scientists in particular wrote comments
that indicated a need for NISE Net to be more open to external critique, or to
include more expert input at the beginning of development work.

Summary

Overall, the respondents to this survey had very high regard for NISE Net and what it has
accomplished so far. They felt they had benefited from their experiences with NISE Net,
and have hope for future interaction. They feel NISE Net has so far made a positive
impact on the field, and increased commitment to nanoscience education. Areas that are
less strong in their view are the usefulness of the website, ease of communication with and
across the network, the extent of connection with scientists and nanoscience experts,
available funding, and the perception that NISE Net is perhaps too “NISE Net-centric”
and not easily accessible enough to those not participating in the workshop.

C) Engaging Scientists In NISE Net: The Connection With and Engagement of the Scientific
Community

In this section we summarize the major findings from a more complete report (NISE Net-
Summary of Interviews with Scientists).
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Introduction

According to the NISE Net theory of action, NISE Net is meant to be a bridge—a kind of
interface—between the science research community and the public. And as a bridge, the
connections on both sides must be carefully engineered. NISE Net is intending for
informal science education institutions (ISEIs) to serve as this bridge largely because,
NISE Net leaders argue, the ISEIs are capable of making connections with both the
research community and the public, and translating between the two.

One key goal of the network, therefore, has been to connect the public with scientific
research. We sought to learn the extent and ways this was happening in two ways: 1) we
included scientists in our Reach and Impact survey, and disaggregated their responses.
This gave us a sense of what scientists who are perhaps not deeply engaged in network
activities had to say about NISE Net; and 2) we interviewed 21 scientists who had been
engaged in NISE Net work on some level.

Scientists’ Responses to the Reach and Impact Survey

* In general, scientists did not differ greatly from the rest of the respondents of the
Reach and Impact survey in terms of contributions from their NISE Net
participation to their individual capacity and practice. The one area where the two
groups differed (that is, scientists vs. all others) is that a higher proportion of
scientists (85%) than others (62%) say that they expect to continue to
contribute to NISE Net in the future.

* Also, a higher percentage of scientists than others say that their institutions
are committed to nanoscience education and to incorporating nanoscience
into programs and exhibits (87% and 85% for the scientists, vs. 67% and 66% for
all others) Conversely, a lower percentage of scientists than others say that their
institutions are better able or more interested in incorporating nanoscience than
they were 3 years ago (56% and 37% respectively vs. 78% and 70%)

* A minority of scientists (41%) has interacted with other scientists through
NISE Net. However, to keep this in perspective it is useful to note that slightly
more scientists have interacted with other scientists than have other respondents
(41% vs. 31%) Also, scientists have interacted more with informal science educators
than have the other respondents (76% vs. 51%)

= Scientists are somewhat more likely to learn about NISE Net from
colleagues, while other respondents are somewhat more likely to learn about NISE
Net by attending a conference or workshop.
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Interviews with Scientists

In the Fall/Winter of 2008-2009, Inverness Research contacted NISE Net leaders to solicit
names of scientists who have been working or have worked with the Network in some
substantial way. Our purpose for the interviews was to determine the extent and ways
NISE Net has been able to create and support “win-win” relationships with scientists. We
wanted to learn: 1) how they got connected to NISE Net; 2) what kinds of benefits they
accrued as a result of their relationship with NISE Net; 3) what contributions they feel
NISE Net makes to their work (and vice versa); and 4) their overall sense of NISE Net’s
effectiveness in communicating nanoscience to the public. Overall, our researchers
conducted 21in-depth telephone interviews. Each interview lasted between 30 and 60
minutes. The roles of the scientists we interviewed ranged from university professor, to
outreach coordinator, to doctoral student.

Map of Scientist Interview Sites:
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How they are getting involved

Scientists are hearing about and getting involved in NISE Net from a variety of different
sources, but mostly from personal relationships and the Materials Research Society (MRS)
The table below summarizes the nature of their initial contact.

Personal prior relationship
Through MRS

Contacted by a museum
Invited by NISE Net leadership
NEO

NN WO O

It appears that NISE Net has created multiple contact points or openings for
scientists/researchers to engage in the Network.
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Reasons for getting involved

The scientists we spoke with became involved for a variety of reasons. Most all of them
have some reason to engage in outreach, either because it is mandated as a part of their
research grants, or because they are interested in contributing to a better public
understanding of science. The NEO participants were interested in an opportunity to
expand their expertise in science communication, as were a few others. Some had prior
relationships with their local museum, and getting involved in NISE Net was a way to
strengthen that relationship. Several of them reported that they viewed NISE Net as a way
to meet the NSF “broader impacts” requirement.

What scientists are getting out of connecting with NISE Net

Opportunities to work directly with the public: We were interested in hearing more about
the kind of work scientists were doing with NISE Net, particularly work with the public.
Fifteen of the 21 we interviewed have interacted directly with the public as a result of their

work with NISE Net. The large majority has given talks or presentations at NanoDays or a
public Forum. Others have done more interactive activities, like presented at a teacher
workshop, or interacted with parents at a NanoDays event, while their children engaged in
an activity. For those who have interacted directly with the public, they found the
experience extremely gratifying (albeit at times “terrifying”!) While some of these scientists
have worked with the public before, others were newcomers to this kind of activity and
were grateful for the help and coaching the museum staff gave them.

Professional Benefits: We asked the scientists to talk specifically about the professional
benefits they accrued as a result of their collaboration with NISE Net. The most often

cited benefit was the opportunity to learn how to better communicate their science with
public audiences. Second to this benefit, also previously noted, was fulfilling the broader
impacts requirement for NSF grants.
Numerous other benefits were mentioned, including but not limited to:

= Creating a better informed public

* Learning how to be a better communicator of science

* Being a part of the development of a national infrastructure for raising public
understanding

* Networking/relationships with other scientists

* Learning about science education, effective practices in museums

NISE Net Summary Report - Inverness Research: May 2009 26



* Professional advancement, new opportunities
* New opportunities to engage in outreach (eg local library)

* Learning from the public—what the questions, issues, concerns are about

nanoscience
Additionally:

® 15 of 19 said that they feel to a great or very great extent that they can contribute
more and more effectively to efforts in nanoscience education.

®* 13 of 17 reported that they now feel they have an increased knowledge about how
to conduct and get involved in outreach to a great or very great extent.

= 13 of 19 reported that, to a great or very great extent, that they have an increased
interest in and motivation to engage in and make contributions to outreach
activities.

* Nearly all of the scientists we interviewed agreed that they are gaining or have
gained important relationships with others in either their own or the education
field.

The Support of NISE Net

On average, scientists rated the extent to which they feel supported by NISE Net in their
educational outreach experiences a 4.1 of a total possible 5 on a likert scale.'" It is
noteworthy that eight scientists chose the highest possible ranking. We also asked them to
rate the extent to which they believed that NISE Net succeeds as a “service organization”
for scientists seeking to engage in outreach in nanoscience education. About 50% said they
agree to a great or very great extent that NISE Net is succeeding in this role.

Finally, according to the scientists we spoke with, NISE Net is succeeding in its attempts
to encourage good matches between scientists and ISEIs. That is, these scientists, for the
most part, made solid connections with their local ISEs and have worked with them in
appropriate ways, engaging in meaningful activities.

1 The scientists were asked to rate their experiences with NISE along several dimensions as
part of the interview. Please see separate report “NISE Net — Summary of Interviews with
Scientists” for protocol for the list of questions.
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Barriers scientists are facing

We wanted to hear about any barriers the scientists were facing in their attempts to work
with NISE Net, or in carrying out the nanoscience education work itself. For the most
part, they did not find any barriers other than constraints that were external to the
relationship with NISE Net, such as finding the time required to participate in activities.

A significant minority raised a concern about the extent to which NISE Net has been able
to successfully engage enough scientists, or the extent NISE Net knows enough about
potential scientists who might be interested or willing to participate in the network. NEO
participants lamented the demise of that program, and hoped that NISE Net would be
willing to support some kind of ongoing participation, at least for the alumni of the
workshops.

Summary of progress to date

Overall, NISE Net has evolved mechanisms and resources for reaching and impacting
ISEs and scientists in the field. The large majority of individuals who responded to our
surveys or interviews highly value the work NISE Net is doing and the impact it is having
on the field, and appreciate the support NISE Net offers regarding their own efforts to
engage their audiences in nanoscience education. While there remain growth areas—such
as improving the scientists-ISE connections, and the access to and use of nisenet.org—
NISE Net appears to have made significant progress in its efforts to reach the field.

Scientist involvement

While the responses of scientists on the Reach and Impact survey do not stand out for the
most part, it is also clear from their responses that (1) NISE Net seems to be reaching
scientists in the field, and that (2) these scientists anticipate staying involved in the work
of the network. Moreover, they say they are committed to nanoscience education. For
these reasons we believe that NISE Net is tapping a scientist audience that is pre-disposed
and already poised to engage in the kinds of activities that NISE Net has been developing.
Since many scientists learn about NISE Net through word of mouth from their colleagues,
it makes sense for NISE Net to continue its active relationship with the Materials Research
Society (MRS) and to expand relationships with other professional organizations.

In our interviews, scientists’ revealed that their reasons for initially becoming involved in
NISE Net vary, but primarily they relate to the fact that the scientists are personally
interested, professionally committed, or compelled by the NSF’s broader impacts
requirements. For this group, NISE Net provides several avenues and is a source of
motivation for scientists being involved in outreach. Scientists feel strongly that they (and
their colleagues) should be involved in efforts to increase public understanding of science.
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While barriers for engagement in NISE Net on the part of our sample are either non-
existent or minimal, there was some concern that NISE Net is not known broadly as an
opportunity for scientists to conduct outreach. Most of the relationships are forged
through personal connection. Several scientists we spoke with felt NISE Net could do
more to make itself known and easily accessible to scientists who may not work with MRS
or already know someone involved in NISE Net. Finally, those scientists who participated
in NEO found it extremely valuable, and lamented that it seemed to no longer be a priority
for NISE Net.

D) The Vignettes: Stories of Institutions Engaged with NISE Net

In this section we summarize the major findings from a more complete report, Vignettes:
Stories of Institutions Engaged with NISE Net.

Introduction

In an effort to provide more detail about the range of ways NISE Net has impacted
institutions in the ISE field, IR investigated the NISE Net history of six institutions in
slightly more depth. We wanted to know how they got engaged in NISE Net, the kind of
work they have been doing, how NISE Net has supported them, and what they envision
for their future. These vignettes provide a rich and diverse set of perspectives on the ways
and extent NISE Net is reaching institutions in the field. Each site and vignette is
described below.

Map of Vignette Sites:
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Vignette Highlights

The story of Bradbury Science Museum is one in which, through NISE Net, the public
face of a classified research institution (Los Alamos National Laboratory) is able to present
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cutting-edge science research that is relevant to the research being conducted at Los
Alamos. While the mission of Bradbury involves translating LLos Alamos’ research for the
public, Bradbury is often challenged to learn about the top-secret research to begin with,
much less figure out how to translate it for the public. Nanoscience education is a perfect
interface for Bradbury and Los Alamos labs. In addition, the NanoDays activities served as
a concrete mechanism for scientists from the Center for Integrated NanoTechnology
(CINT) to become actively involved with the science museum.

Reuben H. Fleet Science Center is a case of a relatively large institution with multiple
audiences and a mission to present a range of science topics to those audiences that
expanded their interest and capacity to present nanoscience through a connection with
NISE Net. While nanoscience is not high on the list of priorities for Fleet, there is now a
solid repertoire of resources and human capacity to continue to build and offer special
events. Moreover, they have initiated connections with local nanoscientists, and are
hopeful to create more.

The North Carolina Museum of Life and Sciences vignette tells the story of how,
through its participation in NISE Net, a medium-sized museum in a prime location has
been able to access and leverage partnerships with nearby research institutions, as well as
with distant fellow informal science education institutions to broaden the public adult
audience for the museum and for research institutions. Prior to its involvement in NISE
Net, this museum functioned in relative isolation with no focus on nanoscience or adult
learning, or connection with cutting edge science research. The additional partnership
projects and collaborations NCMLS has formed through NISE Net are numerous, will last
well beyond this project, and will serve as evidence of the lasting legacy of NISE Net.

The Children’s Museum of Indianapolis is a case of a large, urban children’s museum
with a dedicated space to a related topic—biotechnology—that was catalyzed to take on
nanoscience because of its relationship to biotechnology and because of the NISE Net’s
readily available resources. Without NISE Net, it is not likely that The Children’s Museum
would have so easily incorporated nanoscience into its programming.

The DaVinci Science Center is a case of a small science center with a small budget that
has been able to expand and improve its existing programs through the resources available
through the NISE Network, and through the new relationships and connections with local
research scientists and universities that it has established as a direct result of NISE Net.
While the DaVinci had taken steps to address nanoscience in their museum prior to
learning about NISE Net—they collaborated with Lehigh University to develop an in-
house nanotechnology exhibit and key personnel attended a series sponsored by the Penn
State Center for Nanotechnology Education and Utilization—their involvement with the
NISE Network truly catalyzed their efforts. The NanoDays kit was a no-cost, already
vetted option for DaVinci to extend their current nanoscience offerings. Other resources,
such as the nanoscience expertise available through MRS and MRSEC allowed DaVinci to
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further improve their activities and programs. Perhaps most importantly, NISE Net
provided an existing structure for a materials science professor from Lehigh to collaborate
with the DaVinci Science Center—something he had long wanted to do but didn’t know
how to orchestrate.

Oregon Museum of Science and Industry’s involvement with the NISE Net is a story
of a relatively large museum that was already well-respected, particularly in the areas of
collaboration and exhibit development, but still had much to gain through it’s involvement
in a national network of museums. The museum was able to develop programs and
products for nanotechnology, an area that had remained untapped and was difficult to
initiate working in isolation. OMSI continues to serve as a bridge among small and large
museums as a hub leader and exhibit developer. Furthermore, it will continue to advance
its work in diversity and access, and societal implications of nanoscience and technology,
while it explores other outreach opportunities such as after-school and community
programes.

The museums represented in these vignettes were able to use the resources, knowledge,
and capacity available through NISE Net to revise and improve their programs, and to
create new programs. It is worth noting that the primary avenue through which four of the
six vignette institutions accessed the Network was through NanoDays, which were
reported as “hugely successful.” The other two vignette institutions have since taken on
roles as hubs, which means they are now, in turn, contributing to the leadership of the
Network itself.

What these vignettes tell us about NISE Net

Each of the six vignettes portrays the value-added of the NISE Network in the museums’
efforts to bring nanoscience education to their communities and audiences, and
importantly, the value-added takes different forms at different institutions, demonstrating
the diverse options and resources available through NISE Net. The Network increased the
capacity of all of the vignette institutions to provide nanoscience education, and it has
enabled nanoscience education efforts that would not have existed had the support and
materials not been available. In other words, NISE Net provides enabling factors that
catalyze the nanoscience education work and improve it.

Enabling factors include:

* NISE Net’s connection to local research scientists, often through its relationship
with MRS and the local MRSECs

* The reputation of NISE Net for providing scientists with opportunities to fulfill the
Broader Impacts requirements of their own grants
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* The NanoDays kits, which are consistently reported to be high-quality, useful
materials

®* No-cost or low-cost resources available online
= TFace-to-face contact and support available through hub meetings

* Specialized interest groups tackling subjects such as: diversity, equity, and access;
programs; and public forums

D. Summary of Findings and Implications for the Future

In this section, we summarize our findings and reflect on implications for the future of
NISE Net. Note that these summary statements draw upon data collected over the last
four years, and therefore are not limited to the findings in this report.

STRENGTHS AND ACCOMPLISHMENTS

* NISE Net was successful these first 4 years in accomplishing its primary goal: to
establish a network that has been able to reach one hundred Informal Science
Institutions with nanoscience education resources and supports.

* NISE Net has developed the capacity to serve the institutions they are
reaching. They have created the mechanisms necessary to engage, communicate,
and share resources with participating institutions.

* The creation of hubs and regional leaders is proving to be a successful
strategy for expanding and deepening the work of the network. Participants
report that the hub leaders are responsive to their needs and requests, and hub
leaders report that they are well-supported by the network and believe it is a good
strategy for expansion.

* NISE Network has developed a strong network organization that is able to
manage the work of the network and that provides the foundation for future
work and expansion. It has evolved an effective administration structure—a NEG
group, a PI+ group, sub-awardees, hub leaders—that has enabled the network to
manage its hubs and communicate with hundreds regional institutions, scientists,
and other stakeholders.

* NISE Network has enhanced both individual and institutional capacity to
deliver nanoscience education to the public among the lead and sub-awardee
institutions. Through the work of NISE Net the leading individual and institutions
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have developed stronger abilities and propensities to offer nanoscience education to
the public. Further, the workshops offered by the hubs are beginning to develop
such capacity in over one hundred other institutions.

= National NISE Net efforts, in particular NanoDays, have been catalytic in
engaging new ISEs and scientists to enter into nanoscience education.

*= NISE Net has made progress in finding ways to engage a diverse pool of
nanoscience researchers in the development and delivery of resources for
public learning of nanoscience. To date most scientists involved in NISE Net
were drawn to the Network through personal connections and communications.
Scientists report that they have had positive and valuable experiences with NISE
Net. It should also be noted that the Materials Resource Society (MRS) has
played a pivotal role in establishing and promoting connections throughout
the network.

= In general, NISE Net product “consumers” are pleased with the completeness,
flexibility, and the user-friendliness of the materials available. Most ISE
educators report that the materials made available through NISE Net for NanoDays
activities are of high quality and very useful, in large part because they are flexible
and easily adapted to their context.

=  Overall, NISE Net has created a large scale functioning network that is
capable of promoting nanoscience education for the public across the nation.
In the past four years NISE Net has developed strong and distributed
leadership, built relationships with hundreds of individuals and institutions,
created functional organizational and communication structures, and
developed an initial collection of programs and resources that are flexible
and valued by the field. In these ways NISE Net has established itself as a
knowledgeable and valuable resource for both informal science educators and
nanoscience researchers.

CHALLENGES AND CRITICISMS

* Many scientists support the underlying NISE Network concept, but feel that
NISE Net is not yet optimal in providing well-designed opportunities for
scientists to engage in the work of the initiative. More focused effort is needed
to create opportunities for scientists to contribute to and benefit from the
Network.

= Some scientists voiced strong concerns about the scientific quality of some of
the materials NISE Net has produced.
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* Qutside of those directly involved in NISE Net, there is a perception among
some in the scientist and ISE fields that NISE Net is a relatively closed
system. (They refer to this as “NISE Net being too NISE Net-centric”.) Over the
years, we have heard from people outside the network that NISE Net is not
responsive enough to the broader field, doesn’t seek materials, resources, or input
from outside itself, and is a bit opaque in its goals and activities.

* The website for the NISE Net (nisenet.org) is a critical component of the network
and its future success. The website is intended to be a major channel for the
distribution of materials, a forum for community discussion, and a source of
professional learning. At the time of our review'”, the website had not met these
expectations or the needs of many of the network participants.

= DParticipants of the NEO program (and others who supported it) were deeply
disappointed by the elimination of the NEO program. Everyone we spoke with
about this program who was either a participant or an affiliate of a participant at a
research institution considered it a good investment. NISE Net did not share this
perspective as they eliminated funding for the program. The NEO program, to date,
appears to be the most institutionalized and systemic way to impact new scientists
about nanoscience education—a program that could (and did) impact careers.

* Finding ways to document and assess the public impact remains a challenge.
The decentralized nature of the network, and non-linear growth rate of nanoscience
activities reaching the public, makes the assessment of public reach and impact
quite difficult.

EMERGING QUESTIONS

= A central assumption underlying the NISE Net strategy is that resources can be
distributed though a web-based catalogue. This approach has not yet been proven
on a large scale. What will it take to make the catalogue concept a working,
fully-functional reality?

* We learned from our studies of the field that other informal learning efforts exist
that are attempting to improve public understanding of nanoscience. There are now
many sources of nanoscience materials. To what extent and in what ways will
NISE Net be able to incorporate products, services, and resources from other
nanoscience education efforts around the nation?

12 \We note that a recent major modification of the website may help to alleviate some of
these concerns.
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* Nanoscience and technology are ever-changing fields. Is it important that NISE
Net stay current on the content? If it is, how will NISE Net keep up with the
nanoscience as new discoveries are made, or applications are discovered?

* An upcoming challenge for NISE Net is maintaining a vital network where
institutions will continue to expand their involvement and engagement. How
will NISE Net keep the network vital after initial connections are made with new
institutions? What will be the incentive for institutions to maintain a connection
to the regional hubs, attend meetings or workshops, or revisit the website?

* How will NSIE Net continue to evolve and strengthen the network
organization so there is strong leadership, clear governance and decision

making, and efficient communication throughout the network as it grows?
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NISE Network
Interview Summary with Hub Leaders

. Introduction

As the NISE Network sought to grow itself, it needed to find a way to connect new
institutions to the network without them all coming through the central node of the
network. NISE Net needed to develop a structure that could keep potentially hundreds of
museums connected to the network in an effective and efficient manner. The Network has
now developed a system of regional or geographic “hubs” (formerly called “nodes”) as a
strategy and infrastructure for expanding the number of its partners and the reach of its
impact and work. Because the development of regional hubs is a major strategy for
growing and supporting the NISE network, Inverness interviewed the leader of seven
regional hubs and one thematic hub to get a better sense of the leaders’ reflections and
assessments of the hubs as a strategy for building the network.

Our interviews

Our interviews began with background questions including how they became involved in
NISE Net, how their institution became a hub, the nature of the roles and responsibilities
of a hub leader, the costs and benefits of being a hub, and the characteristics of the hub of
which they are in charge. Most importantly, our interviews focused on hub leaders’
perceptions of the hub structure as a strategy for expanding the NISE Network. We asked
interviewees about their understanding of the goals and purposes of the regional hub
structure, its strengths and challenges, and its effectiveness. We encouraged interviewees
to provide concrete examples wherever possible of the key activities their hub has been
engaged in and the quality and value of those activities. We were particularly interested in
learning how their hub is connected to the wider NISE Network: what kind of support
does the Network provide the hub; how, if at all, the hub contributes to the larger
network; and what processes are involved in communication between the hubs and the
Network.

We asked for the interviewees’ forecast for the future of the NISE Network, their hub’s
future participation in the Network, and what changes they would like to see take place.
Finally, we completed each interview by asking two questions which required interviewees
to assign a quantitative rating on a scale from 1 — 5 (with 1 being not at all effective, 3
being somewhat effective, and 5 being very effective) for two different dimensions of the
hub structure:
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1) Overall, how effective is NISE Net in connecting nanoscience research and
the public?
2) How effective is the hub strategy as a way to grow the NISE Network?

We informed all of our interviewees that all responses would be summarized and reported
anonymously.

We conducted interviews with eight hub leaders at the following institutions:
* Museum of Life and Science, Raleigh-Durham, NC
= Ft. Worth Museum of History and Science, Fort Worth TX
= Sciencenter, Ithaca, NY
* Franklin Institute, Philadelphia, PA
= ASTC, Washington DC
=  Science Museum of Minnesota, Minneapolis, MN
* Oregon Museum of Science and Industry, Portland, CA

= Lawrence Hall of Science, Berkeley, CA

1. Findings

Our findings are detailed in the following sections:
A. Essential Descriptive Information

B. Hub Leaders' Perceptions and Reflections on the Value of the Hub
System as a Strategy
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A. Essential Descriptive Information

THE BEGINNINGS OF THE HUB STRUCTURE AND STRATEGY

In the first two years of the NISE Net project, each sub-awardee (seven museums at the
time) was strongly encouraged to reach out to ten additional museums that would be new
to the network. One hub leader explained how these initial steps were the beginnings of
the hub strategy:

Everyone did the expansion work at their site a little bit differently. Some people did it half-heartedly because
they were mandated to do it. We learned a lot in those early days about reaching out to other museums—>but

we didn’t have a clear direction for how to do it or why to do it, or what we were offering people.!

The original goal was to expand the reach of the Network to get nanoscience education
into 100 museums; however, soon the number of institutions involved in NISE Net
extended well beyond 100 to over 200—well over the number that could be carefully and
thoughtfully overseen by the three lead institutions (Exploratorium, Science Museum of
Minnesota, and Boston Museum of Science).

One hub leader described the “200 wide/50 feet deep” strategy for growing the network:

Obviously, we don’t have the resonrces to work at a certain depth with all 200 institutions, nor do all 200
institutions want that depth. So the idea was to identify those institutions who do want to commit further, out
of those first 200, and those are the 50 deep’ institutions that we then pursue further relationships with. ..
helping them with exhibits and programs and keeping them continually involved in the future development of
the network—rmore than simply being participants in NanoDays. The regional hub is a step in developing
that kind of continuing relationship.... The regional hubs are really important for achieving the goal of a
network that is 200 institutions wide ... becanse 200 is a lot of partners to manage and 1 think

decentralizing it into hubs makes the management of it more feasible.
HOW INSTITUTIONS BECAME HUB LEADERS

1. Personal relationships and prior partnerships.

The work of NISE Net in the early years created many opportunities for people to work
together. The personal relationships that individuals developed with each other—as well as
the relationships that developed between their institutions—played an important role in
determining how particular museums first became hub leaders. Seven of our eight
interviewees referred, unprompted, to their relationships to other museums, universities,
libraries, or other organizations as powerful reasons and relevant experience that
eventually led to their position as hub leaders.

! The quotes in this report have been lightly edited for clarity without changing the intended
meaning of the speaker.
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One hub leader recalls:

We have a small museum collaborative. That sub-network was attractive to NISE Net, since they had the
network idea, and they were looking for people who already had connections. So we were pretty involved in the
first year in a lot of the prototyping that went on. Becanse our institution had taken on a lot of work, NISE
Net approached us and asked us if we’d be willing to lead the hub work. I remember having a debate about
it and having people ask, “do we have the resources to take this on?” And I was advocating for it becanse |
thought it was such a great opportunity. We have a lot of good connections, we were in a good position to find
people all over the country and identify people who had an interest in becoming involyed.

Another interviewee explained why a particular institution was an appropriate choice as a

hub leader:

We were one of the original sub-awardees and we have a good relationship with a lot of other institutions in
our state. We were a natural fit.

2. Prior experience with nanoscience education programming and exhibit development.

Regional hub leaders also brought to their positions particular specialties or areas of
expertise that made useful contributions to the network as a whole. Several institutions
had already engaged in nanoscience education programming and exhibit development.

One hub leader said:

Our institution has been involved in NISE Net since its inception. We were what is called a thinking
partner in NISE Net for several years and then at a meeting, maybe about a year or not that long ago,
[they] talked to a couple of us that were not in the NISE Net sub-awardee structure and asked us if we

would be interested in being bub leaders. [Our musenm] is responsible for one of the first hands-on exhibits of
nanotechnology at a science museum.

Another interviewee explained how her institution evolved from being a sub-awardee to
also taking on the role of hub leader:

When each of the sub-awardees were first organized, we were supposed to pick friends, not in the region, who
you thought might be interested in nanoscience education in some way and to contact them. So 1 did that the
first year and that was a logical thing for me, because I had been involved with our previons nanoscience
projects that were already finished or were ongoing at the time. Through onr marketing and traveling

exhibitions, we had relationships with other musenms. So these were a logical choice based on onr history
together. ..

An individual from a different hub had a similar tale to tell of how her institution was
already experienced in doing nanoscience education:
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I think one of the main reasons that they approached us about becoming a hub was that we have a standing

partnership with the state university that has been going on for the last eight years involving nanoscience
programs. 1t is pretty well established. As part of that partnership, we have developed kits of activities that

we then distribute to 15 to 20 other museums. So we had onr own network going already, with those

museums that partnered with us for that project. Also, as part of that project, we have training sessions for

each round of kits, so we had experience running workshops as well. I think those factors and the fact that

we were already significantly invested in doing nanoscience programming was something that made it a good

choice for us to become a bhub.

THE CHARACTERISTICS AND WORK OF THE HUBS

Each hub has connections with and provides support to 20-30 institutions (and/or

individuals). Each regional hub has also hosted a regional meeting this past year (year 3 of

the project).

NISE Net Interview Summary with Hub Leaders - Inverness Research: May 2009

The Fort Worth Museum hub in Fort Worth, Texas provides connection to
museums in Texas, Oklahoma, and Arkansas. Specifically, these include Austin
Children’s Museum, the Health Museum in Houston, Texarkana Museum, the
Museum of Discovery in Arkansas, the Science Museum of Oklahoma, the Art and
Science Center for Southeast Arkansas, Mid-America Science Museum, Arkansas
State University Museum, Arkansas NASA Educator Resource Center, the Arkansas
Discovery Network, Children’s Museum of Houston, the Science Spectrum,
Imaginarium of South Texas, the University of Texas in Dallas, and Texas Christian
University.

The Science Museum of Minnesota hub in Minneapolis Minnesota provides
connections to institutions on the Great Plains down to Texas, over through
Indiana, stopping at Ohio, and then over to Colorado, including North and South
Dakota, Nebraska, and Kansas. Their constituents are from urban areas, such as
Minneapolis-St. Paul, Chicago, St. Louis, and Louisville, but also smaller museums
from very rural areas. The hub leader said:

We have a whole lot of smaller musenms that frankly 1 had never heard of and it has made me excited

about what is going on in rural areas.

The Sciencenter hub in Ithaca, NY provides connection to museums in New York
and New England. According to the hub leader:

I think in general, we have a lot of very savvy museums that are already involved with nanoscience
researchers. We also have a lot of nanoscience research going on in New York State, more than a lot of
other states. In Albany is the first nanoscience college in the United States and so we have several

museums that are already collaborating with people there. We have a lot of collaborations with people at



Cornell, since we have four different nanoscience centers here. And there is a nanoscience center at

Columbia University, so there are museums connected with that and also the University of Buffalo.

* The Lawrence Hall of Science hub in Berkeley connects to institutions in
California, Arizona, Nevada, and Hawaii.

* The Franklin Institute hub in Philadelphia, PA connects to museums in
Pennsylvania, New Jersey, Ohio, West Virginia, Maryland, and Washington DC (to
some degree, since ASTC also hosts a regional hub).

* The Association of Science and Technology Centers hub in Washington DC is
primarily responsible for working with the science center and museum members of
ASTC.

= The North Carolina Museum of Life and Sciences hub in Durham, NC connects
with museums in all states in the southeast, with the exception of Texas, Arkansas,
and West Virginia.

* The Oregon Museum of Science and Industry hub in Portland, OR includes
museums in Oregon, Washington, Alaska, Montana, and Wyoming.

ROLES AND RESPONSIBILITIES OF THE HUB LEADERS

Primarily, the hub leaders serve as liaisons with the hub members in their region. This
liaison role entails contacting and maintaining communication among the museums,
science centers, universities, and researchers in their area. At times, the idea is to recruit
new members to the NISE Net. One hub leader said:

My main responsibility is to go ont in search of museums and assess their willingness to participate in the
NISE Network. I get contacts at each musenm and develop a rapport with those people at the musenm who
would be taking responsibility for NISE Net. That relationship building can be done through phone calls or
emails. Mainly, it’s about being the point person for those museums interested in NISE Net, to inform them
and provide them with any information they want. If they ask me a question, I will either answer it or field
questions to others who know abont NISE Net. I try to be a mentor to them as they become an expansion

site.

Other times hub leaders spend a substantial amount of their time communicating with the
institutions and researchers who are already members of their hub. One hub leader
reported:

A lot of the work of the hub leader involves correspondence between other institutions in my region and

myself—basically just trying to introduce them to the NISE Network and trying to help facilitate anything
that they need. If they need products, if they need things for NanoDays, and if they need content, that type of
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thing, we are there. We are also there to provide support as well—this is a natural follow up to our hosting
the regional workshop here. We are in charge of making sure that people within onr network, in our hub, get
the products that they requested from the NISE Network—and we try to do troubleshooting for them as well.
If they haven’t received something, then we let the network know and try to get that remedied.

Being a hub leader can also involve putting individuals in touch with other resources in
their areas. For example, one hub does a lot of work connecting science centers with
researchers involved in the Materials Research Society (MRS). Other hub leaders help their
museums find nanoscience education resources. One interviewee described his

responsibilities in the following way:

You are trying to push out the message of NISE Net, push ont the good word and let people know that there
are a lot of great materials ont there... These materials have been developed through a pretty intense
process—Ieaders in the field have created some decent stuff...Using these materials and doing nanoscience
edncation is a good way for museums to get on the new ‘technology work force development’ bandwagon that

potentially some of their visitors are interested in.

One hub is particularly focused on reaching out to smaller or relatively unknown
museums, which is useful for a network that had its beginnings in personal connections:

It is a concern to make sure that we integrate small organizations in a large infrastructure project like this—
it is an equity issue. Many smaller museums don’t have access to the same kinds of resources as the large ones
do... and the small museums serve different kinds of communities. The rural musenms may serve communities
in different economic brackets and have different kinds of ontreach programs in place. I have tried to identify
partners that may not have been on the map. Much of the expansion in NISE Net has involved working
through connections that you already have and grabbing the lowest hanging fruit... But that approach doesn’t
always reach the greatest variety and diversity of organigations, becanse big organizations know big
organizations. 1 feel like I was able to belp strike a balance in that expansion process between finding old

friends and discovering new ones. The rest of the network has appreciated it.
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B. Hub Leaders' Perceptions and Reflections on the Value of the Hub System
as a Strategy

THE VALUE OF THE HUB SYSTEM AS AN EXPANSION STRATEGY FOR NISE NET

All eight of the hub leaders we spoke with were able to articulate several benefits of using
the hub system as a strategy for expansion.

1. Primarily, the hub structure provides a more immediate, personal connection for the
vast number of individuals and institutions involved in NISE Net. Through a regional hub,
each individual or organization that is interested in participating in NISE Net is able to
access a leading institution that is either nearby geographically, and/or similar in character
and purpose:

I see the bub to be a personal connection to the NISE Net. It is good for the museums in onr area to have
somebody who is an integral and leading part of the network, to act as a mentor and to help them in becoming
more of a partner in the network... The bub leader is the one who provides that personal link to the network.
I think it’s so important that the museums have somebody who they are familiar with and can talk with,

instead of just a place on the web they can go visit and where they can apply for programs.

As a hub leader I do a lot of the communication that the network wants to get out to the partners, and that
puts a little bit more of a human face on the communication—having it come from the regional hub... There
is somebody that people can identify with, somebody that they can meet at a workshop becanse we are close
together. Then, likewise, any questions or issues that our musenm partners in our hub have, I filter and

communicate those back to the network.

2. The hub structure has, to date, allowed institutions to be supported in attending
regional meetings. This support has helped to address some of the inequities among
institutions in terms of their great variation in funding, resources, and other capacity.

Several interviewees spoke of the value of face-to-face time with other partner museums:

We all have challenges and we all have successes as we try to do nanoscience education with onr public
andiences—and 1 just thought it was fantastic to be in the same room talking about what it is like at our
place, what is it that we are doing, what is it that you are doing. 1 thought that the actual face-to-face time
was really great. As a bub coordinator, I think it is important to maintain some level of that enthusiasm and

energy.

3. As mentioned above, the hub structure allows venues for small museums to access
resources that are often typically most available to larger museums:

Some of the small musenms were pretty disconnected from ASTC or other conferences. Smaller musenms don’t
often have the resonrces needed to attend and participate in those national events. NISE Net opens that door

to allow them to see that they can get resonrces, and that there is a new way for them to participate and
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communicate and share things with other institutions. This conldn’t have happened if NISE Net hadn’t been
there.

4. The hub system provides greater stability for NISE Net’s nanoscience education
enterprise. With a highly centralized system, if one key individual leaves, the work of the
system is at risk. However, the distributed nature of NISE Net’s hub structure means there
are several individuals and organizations committed to and responsible for the work. The
hub structure has facilitated the institutionalization of NISE Net’s nanoscience education
efforts.

I do think that we have already weathered changes in staff within the group of hub leaders and it has been
good to have the work dispersed. If we were centralized and that one person left, we wouldn’t have anything
after they left. With the bub structure, we have been able to get through things as a group.

HUBS PROVIDE CONNECTIONS AND ACCESS TO THE NETWORK

The hub strategy allows museums at least two major ways to connect and work with the
NISE Net. One is through the hub itself. The other is to have direct contact with NISE
Net leadership and with network-wide national activities such as NanoDays, the Annual
meeting, and sessions at ASTC. Having two major points of access and avenues for
becoming involved in the Network is beneficial, in that one might work better for a
particular museum than the other. The built-in redundancy ensures that all museums that
want to can become involved.

We asked our interviewees whether they thought the museums within their hub were more
aware of NISE Net primarily due to their involvement in the regional hub or due to their
familiarity with the broader Network. In other words, we wanted to know what the most
important interface with the Network seemed to be. The responses we heard seemed to
depend on whether the member institution came to know about NISE Net by accessing
the network online (in which case, they accessed the Network through the network-wide
national activities, rather than through the regional hub) or whether they were contacted
by a hub leader and attended a regional meeting (in which case, they accessed the Network
through their regional hub, rather than through the network-wide activities). Two of our
eight interviewees said they believed people are more connected to the NISE Net through
the national network than through their hub.

For example, one hub leader who is largely responsible for organizing and orchestrating
the orders for and delivery of NanoDays kits said:

I think people are more connected nationally becanse of the website than they are through their hub. I think it

would be interesting to ask people, ‘do you even realize you are part of a regional hub?’ People who have
attended a regional workshop will know that, obvionsly. But for some people, the only way they are connected
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to NISE Net is that they find it on the web and they apply for a kit, or they download some activities so
they may not know the way that the regional hubs are set up.

In contrast, three interviewees suggested that the regional hub is the more important way
for partners to access the Network, particularly because of the regional meetings or
workshops:

Their knowledge of NISE Net started here at the hub, on the first day of the workshop. 1 would say 80% to
90% knew nothing about NISE Net previously. I called these people all individually to get them to come to
these meetings. A lot of them were working on a very low level of knowledge or familiarity with NISE Net. I
would say the vast majority of their knowledge abont NISE Net came from the regional workshop.

They are mostly familiar with just me and my hub. This makes personal connection all the more important.
We've really tried to create this local connection—~rkeep the region together and really try to build those
partnerships.

Another interviewee suggested that as NISE Net incorporates topical hubs, in addition to
regional hubs, the focus might shift slightly from regional to national:

I think at this point, it is largely true that their connection to the network is through and more or less limited
to the hub. But, as a network tries to develop these parallel groups, 1 think that will change... when we
develop some of these other topical hubs, there will be multiple ways that institutions can get involved.

Developing topical nodes will provide yet another specific means to access the Network.
All of these multiple avenues for individuals and institutions to learn about and connect
with NISE Net are important and should continue to be cultivated so there is overlap and
redundancy in the system, ensuring that any museum can easily learn more about the
Network. This structure is similar to that of membership in both national and state
affiliations of organizations like the National Science Teachers Association.

NISE NET’S SUPPORT FOR THE HUBS

The hub leaders described that the majority of the support they receive from the NISE
Network is from other hub leaders and from leading NISE Net institutions. The nature of
the support received is practical, concrete assistance, as well as support on more
conceptual levels.

In terms of the hub leaders themselves, this group has weekly telephone calls, during
which they discuss current challenges and successes and share ideas for moving forward.
This group of people (formerly called the “Expansion” group, now referred to as the
“Community” group) is becoming central to the leadership of the network, as they take
charge of this expansion effort and identify places and resources in their regions that will
become future keystones in the NISE Net work. Some hub leaders in the Network are
specialized in particular areas and can provide associated support to other hub leaders. For
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example, one hub leader serves as an expert in documenting how to implement a forum,
while another specializes in writing activity sheets for the kits, and another has substantial
experience in partnership. A hub leader described how other hub leaders in the network
influence the practice of partner museums:

I definitely feel listened to in the network, which is great, and we have really changed some of the things that

we are doing based on what we have learned over time.

Together, the hub leaders have worked with the NISE Net leading institutions (particularly
the Museum of Science in Boston and the Science Museum of Minnesota) to create and
maintain a group that specializes in designing and implementing regional workshops. This
core group travels to other hubs to help with the workshops, allowing the other museums
to avoid re-inventing the wheel each time they run a new workshop. One hub leader
explained the ways in which her hub has been supported by the Science Museum of
Minnesota, one of the leading institutions in NISE Net:

Basically, we have always had contact with [SMM]. They help out logistically when we need it, putting
together some of these regional workshops for example, putting together the flights and hotel reservations and
that type of thing. Also, they have been very belpful in allowing us to come in and work with other sub-
awardees, at these planning meetings and just in general, what the NISE Network is. I think they have been

very helpful.

The hub structure allows for resources and tools that were carefully developed to be
shared and disseminated throughout the Network in an efficient way.

QUANTITATIVE ASSESSMENT OF THE HUB STRATEGY

As we described in the beginning of this report, we concluded the hub leader interviews by
asking two questions, which required interviewees to assign a quantitative rating on two
different dimensions of the hub structure, on a scale from 1 — 5 (with 1 being not at all
effective, 3 being somewhat effective, and 5 being very effective). The questions were: 1)
Overall, how effective is NISE Net in connecting nanoscience research and the public?
and 2) How effective is the hub strategy as a way to grow the NISE Net network? This
section summarizes the responses to these two ratings questions.
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Figure 1. How effective would you say that NISE Net is in connecting nanoscience research and

the public?
5.5
2
0.5
| ° ° —
Very ineffective Ineffective Mixed Effective Very effective

Average rating = 3.8 on a 5-point scale where 1= “very ineffective” and 5 = “very effective.” Bars represent the
number of ratings given. One rater gave a rating of 4.5; .5 was allocated to both points.

Explanations for the lowest ratings were actually not related to the capacity of NISE Net
itself for connecting to the public but rather the public’s current lack of capacity for
engaging in NISE Net education. For example:

I would say a 3—not for lack of trying but for lack of interest on the other side. That is just a brick wall
and is not something that we have control over. The minute there is a killer application, either positive or

negative, the whole balance is going to change and the public will be more interested.

Another interviewee alluded to the challenges of making the topic interesting or relevant
to the public but still rated NISE Net highly for what it has been able to accomplish:

I would say a 4. I don’t think it is 5 becanse there are inberent challenges to the topic, to the science. You
conld do this at double the scale and it is just not going to get the same pull and interest as other topics that
musenms deal with day to day. 1 don’t think it conld be 5. 1 think 4 because they are trying their best and
for doing this for almost 6 years, I am happy at the level they are at.

On the other hand, most interviewees rated NISE Net quite highly in terms of its ability to
connect nanoscience research in the public. One hub leader said:

I would say a 4 2. 1 don’t want to give it a perfect score because there is still work to be done. We are still
figuring out how to engage the public but we have the most talented people in the musenm field in this
Network working on it.

A few interviewees mentioned the relative newness of NISE Net as one reason they didn’t
provide a rating of 5:

I would say 4. 1 think they are doing a lot of good work and they do have a fair number of research and

informal science institution relationships built, and the working collaborations are in place. But I still think
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it is pretty hard and the results have been mixed. 1 think they have been doing a good job. It is better than
average but I don’t think it is as bigh as it could be.

And one interviewee pointed to the hub structure as having improved NISE Net’s ability
to connect nanoscience research and the public, even though the Network is relatively
young:

I think compared to what we were doing before with the crisscross arrangement (as opposed to the regional
bubs) I think it is way more effective. Where we are now is like a 3 or a 4 and where I think we can be is a
5. What is hard is, I think some people view the Network as really mature and I think it is in its infancy.
We keep changing things as we are going along so it wasn’t set up as a clear process. 1t is definitely a work in
progress. We are getting better and are much happier than if we had just started out and never changed—so
miuch happier.

Figure 2. How would you rate the overall effectiveness of the hub strategy for growing and
strengthening the network?

4
1 1
0 0 | | | |
Very ineffective Ineffective Mixed Effective Very effective

Six hub leaders responded to this question. Average rating = 4 on a 5-point scale where 1 = “very ineffective” and 5
= “very effective.”

In terms of the effectiveness of the regional hub strategy for growing the Network, most
interviewees rated NISE Net quite highly. Hub leaders feel the hub approach has been
much more effective than the first strategy the Network employed, which essentially
amounted to each museum telling ten friends, anywhere in the country, about NISE Net.

One interviewee described the regional hub strategy as not only an effective way to recruit
partners but also as an effective way to support them in an ongoing capacity:

I would say 4. 1 don’t know if there is a better way to do it—it is just we are trying right now. I wonld say
we need to work on trying to get more people into the network, making sure we retain those institutions, and
showing our support for them. I think we have a fair number of people doing that.

The fact that several of the hubs have had prior experience in collaboratives or networking
in other contexts has facilitated the work of the NISE Net hub leaders. One said:

NISE Net Interview Summary with Hub Leaders - Inverness Research: May 2009 13



I think we do a huge amonnt given the resources we have. For most of us, this is one little part of our job and
so in that way, we are being very effective with leveraging off of other networks where people already have
other collaborations, and the knowledge that people already have. In general, the hub people are really great
because they are people who are already networked and we really try to pick people who are already networked
and especially when we added the new people.

One interviewee was particularly impressed by the regional hub strategy for growing the
Network:

I would give it a 5, becanse I think the hub strategy is one of the standonts of all of NISE Net that has
worked. 1 think it has created a cobesive team of very different individuals. 1t is a very different institution

and it is not something easily done at science museums.
CHALLENGES

When we asked our interviewees to describe how they might improve the work they do as
hub leaders, or what some of the challenges of their current position might be, the most

common response had to do with limited time, since the majority (all but one) of member
museums do not have a full-time staff member devoted to NISE Net. One individual said:

I think that within my own institution, it wonld be nice to actually have a part-time person to help more,
invest more of their time in the NISE Network. We have so many things going on right now and this is a
small part of my work. We conld probably be doing a whole lot more if we had more personnel to help with
that.

Ideally, hub leaders would be responsible for going out into the community, building

partnerships with researchers and industry in nanotechnology. However, not all hubs have
the capacity to take on such community work. Many are busy with the immediate work of
their existing members and in some cases, administrative work. One interviewee lamented:

I really want to be going over to the university and seeing all of the stuff they are doing, but I don’t have time
becanse 1 am transferring data from one spreadsheet to another. 1 am spending more time doing
administrative kind of things, and keeping track of what we are doing, rather than going out and building
those partnerships.
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I1l. Summary

Through our observations and in-depth interviews, we have watched the network
expansion strategy evolve from an early effort that had each museum contacting ten other
museums. While not successful as a long term strategy, the early relationships that formed
between individuals and institutions during the first two years were critical in laying the
groundwork for identifying future hub leaders. Our interviewees reported that they
believed the current set of hub leaders were good choices for the work. They were good
choices because of their prior experiences partnering in developing other topic areas, or
because of their previous experience doing nanoscience education programming and
exhibit development. The hub leaders serve primarily as liaisons between the members in
their region and the national Network but they also serve as an important mechanism for
getting feedback to the leading institutions in the NISE Network. Hub leaders have
different strengths they each bring to the network, and some hub leaders play highly
specialized roles that other hubs can benefit from (e.g., work with smaller museums, work
with diverse audiences, etc.)

The hub leaders we spoke with shared their perceptions regarding the value of the hub
system as a strategy for expanding the NISE Network. Most often mentioned was the
value of providing museums a personal connection to the vast numbers of individuals and
institutions involved in the Network. Part of this personal connection comes in the form
of the relationship with the hub leader, but it also derives from the face-to-face contact
that takes place in the regional hub meetings. The hub structure has also served to
establish more equity across diverse institutions by providing resources to museums that
might not otherwise have access to such support. The distributed nature of the work that
the hub structure facilitates also helps to build institutional capacity to do the work of
nanoscience education. The knowledge and skill required to do the work is shared among
several individuals in several institutions—the ability to do the work is not dependent on
just a few key players.

Hub leaders describe being supported by each other and by some of the leading
institutions in the Network. In addition to weekly meetings, hub leaders share ideas and
resources with one another on an ongoing basis, and some specialize in areas (such as
hosting public forums) and can offer tools and knowledge to other hub leaders. The hub
leaders also described how the leading NISE Net institutions have stepped in to provide
support in designing and implementing regional meetings.

In sum, the hub strategy is providing multiple ways for museums to connect to and access
the NISE Network. It is a highly effective way for a large network led by three large urban
institutions to reach out to additional partners across the country, including smaller, lesser-
known, rural partners. It increases the diversity of institutions and perspectives involved in
the work of the Network and allows for more equitable participatory structures for a
variety of institutions and individuals. The personal connections, face-to-face contact and
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relatively easy access to NISE Net Resources that are available through the hub strategy
have been key to recruiting and maintaining support for new partner members. As one
interviewee put it:

I think the hub leaders have become a very efficient team. I think this structure has expanded the network in
a relatively short time. We are only in year four and it has grown pretty big—and from the activity I have
seen, 1 think it has done a good job of accomplishing that growth. I don’t know of a competing structure or

strategy that would have been more successful.
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NISE Network
Summary of Interviews with
Regional Workshop Participants

Overview of Study

Early on in the project, NISE Net set the goal for itself of “getting nano in 100 places”,
meaning that the network wanted to connect with (at least) 100 informal science education
institutions (ISEIs) across the nation and support their implementation of nanoscience
education programs for their public audiences.

In 2008, NISE Net established a strategy for expanding the network. It identified and
supported regional “hubs” (formerly called “nodes”) that would be responsible for
reaching out to and developing relationships with informal science education institutions,
as well as research institutions in their geographical region. Each hub hosted a regional
workshop, which served to kick-off this strategy.

In January and February of 2009, Inverness Research (IR) conducted 31 interviews of
individuals who had attended one of the 2008 NISE Net Regional Workshops. The
purpose of these interviews was to determine the perceptions of the regional workshop
participants, and to gauge the extent to which NISE Net was contributing to their
individual capacity to conduct nanoscience education for their audiences, as well as
contributing to their institution’s capacity to incorporate nanoscience into their current
practices. Each interview lasted 15-20 minutes, and was conducted over the telephone.

Participants were asked about their institutional roles, current level of involvement with
NISE Net, expected or hoped for level of future involvement, and the general nature of
the activities they have engaged in through NISE Net. They also responded to questions
about their perceptions of the quality of the material resources developed by the NISE
Net, the quality of the professional development offered by NISE Net, and NISE Net’s
support in connecting them to others in the field (ISEIs and scientists). Finally, we asked
them about their sense of whether or not NISE Net has influenced their institution’s
interest in and commitment to nanoscience education, and the ability of their institution to
incorporate nanoscience in their future programming.
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Overview of Findings

The Sample

Almost 3/4 of the respondents represented science museums. Other institutions
represented in the sample include universities (4, or 13%), and children’s museums (2, or
6%). Other individual interviewees are affiliated with a high school, a library, and a natural
history museum.

Ten (or 42%) of the NISE Net regional workshop participants we interviewed are science
educators. The professional roles of the remaining participants span the range of the
informal science education institution spectrum: ISEI director (13%), program/project
manager (13%), exhibit staff (10%), outreach director, consultant, director of education, or
science interpretation coordinator (3% each).

PARTICIPATION IN NISE NET ACTIVITIES

Three quarters of the people we talked with have interacted with NISE Net several times
(61%) or even more often (13%) and anticipate further interactions. Nearly all of the rest
(19%) have had a single interaction, but anticipate having more. Six percent have had
several interactions but anticipate none in the future. More than 9 in 10 anticipate further
interactions.

The large majority of the regional workshop participants we interviewed have engaged in
NanoDays (90%), a NISE Net Regional workshop (87%)', and/or using the nisenet.org
website. About a third of them have used the NISE Net catalogue (32%) or participated in
Forums (29%). Thirteen percent attended a NISE Net national workshop (at ASTC or
elsewhere) and 19% have engaged in other activities (such as hosting a teacher workshop,
sending out a newsletter, and advising NISE).

Most (84%) of the participants in our interview study have connected with informal
educators and nearly half (48%) have connected with scientists through NISE Net.

NISE NET’S CONTRIBUTIONS TO INDIVIDUALS’ CAPACITY AND PRACTICE

Participants we interviewed all rated NISE Net's contributions to their own individual
capacity and practice in nanoscience education very highly, and all are interested in
continuing to work with NISE Net in the future. All of them reported that the
professional development workshops with which they were familiar were designed and

L All of the interviewees should have attended a regional workshop. However there were a
few cases where the person who attended the workshop left the institution and left the NISE
work to another colleague.
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implemented well, and that the research the NISE Net has disseminated about nanoscience
education appears to be valuable to the field.

Almost all (87%) reported that the NISE Net exhibits, programs, forums, and web
materials are designed well and seem useful. Even more of interviewees (94%) agreed that
NISE has contributed to their own individual capacity to assume increased responsibility
for nanoscience education at their institution, and nearly as many (84%) feel connected
through NISE Net to others who are interested in nanoscience-related education.

All of the regional workshop participants we spoke with expect NISE Net to continue
supporting their efforts to do nanoscience education in the future, and almost all (94%)
expect to contribute to the network in the future. They all agreed that NISE Net is making
a significant contribution to the strength and quality of leadership for nanoscience
education in the ISE community. Looking closely at the most positive rating ("strongly
agree", 5 on a 5 point scale), we see that the very strongest ratings were given to their
interest in continuing to work with NISE Net (77% agree strongly), their assessment of the
quality of NISE Net events (66%), and their judgment that NISE Net is making a
significant contribution to nanoscience education (63%).

We asked each participant to offer any additional comments about how NISE Net could
better support their efforts to offer nanoscience education. A large number of those
participants who answered this question raised the issue of the need for materials that
could be adapted for special audiences. Other comments reflected issues related to a call
for a better flow of information and communication and the desire for more materials to
be developed and disseminated. Sample comments” below:

Special audiences:

[NISE Net conld help me] by expanding offerings for rural populations and residents, or expanding the

efforts to include the rural areas.

As we are Spanish speakers, we would like the materials to be in Spanish, and we wonld be willing to be the
translators. I am willing to do this for the network.

Many of the programs that come ont of NISE Net are geared toward an older audience than we target at onr

museum. We need a group to design activities for younger andiences. There are a lot of children’s science

2 The quotes in this report have been lightly edited for clarity without changing the intended
meaning of the speaker.
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centers and we've been able to modify the NISE Net stuff, but it wounld be good if NISE Net conld help us
do that.

Third-quarters of the materials are not applicable to us becanse we are a children’s science musenm.We need
resources that are appropriate for a younger audience, or possibly specific skills highlighted that they can be
tanght so kids can understand nanoscience when they get older.

Communication issues:
Making sure that 1 know where I shonld direct questions would be helpful. 1 always go to the hub leader who

first recruited me, but as the network grows, it seems like there might be a better way to match the concerns

with the right person. And if I leave my institution, who wonld they contact?

We would like the communications to flow even better.

Through the website it would be nice if there was a different way to get in touch with other ISE institutions.
An online community gathering place would be beneficial.

NISE Net could check up to see how I am doing by email.

The best thing would be some type of regular newsletter to keep me focused and thinking about the network.

Materials issues:

NISE Net should continue to be flexible in how we use the programs. I wonld love to see other ISE1's get

their programs and activities onto the catalog as well.

They are already contributing in a lot of meaningful ways with backgronnd and content, but what is missing

is figuring out how to develop sustainable funding at each site. Also, it will be helpful if they can continue to

identify the framework underlying each program so I can modify it to meet my needs. 1f it is too pre-packaged
and really pretty then I can't use it becanse I have to change it to meet our needs. We need a set of really

basic information about what nano-technology is. The basic of basics class programs. The basic definitions.
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At the current time, 1 like the resources that are available (the kits) and other materials that are available.
And continning to make more materials available even if we have to pay for them would be helpful. 1 know a
lot more abont nanotechnology then I used to, but I don't have the time to design the materials myself. If I

can just order materials, that simplifies things.

[NISE Net conld help me by] providing more and more detailed hands-on activities.

CONTRIBUTIONS TO INSTITUTIONAL CAPACITY AND PRACTICE

When we looked at NISE Net's contributions to institutional capacity and practice to date,
we found that three quarters (74%) of the regional workshop participants we interviewed
said their institutions are currently interested in and committed to nanoscience education
and are incorporating nanoscience in their programs and exhibits. Eighty percent (80%) of
the institutions are committed to participating in NISE Net specifically. Our interviewees
were universally confident that their institutions are now better able to incorporate
nanoscience than they were three years ago. The great majority (83%) also agreed that their
institutions are more interested in incorporating nanoscience than they were three years ago.
According to our interviewees, NISE Net has been more successful in facilitating
institutions' connections with other ISEIs than in facilitating connections with
scientists/researchers (81% and 55%, respectively).

We also invited interviewees to offer any comments about ways NISE Net could better
support their institutions in cultivating or developing new and deeper relationships related
to nanoscience education. Comments here were quite diverse, but notably there were
several comments about the desire for NISE Net to assist in “match-making” with other
ISEIs, scientists, and universities. There were also several com