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EXECUTIVE SUMMARY

The past decade has seen broad changes in the museum field. Science museums are expanding their visions
beyond presenting only established science and aiming to become places where visitors can also experience
the lively process of current research. They are striving to become community hubs that connect citizens with

current local research, and facilitate experiences that bring scientists and their neighbors together.

With support from the Institute for Museum and Library Services (IMLS), Pacific Science Center created the
Portal to the Public Network (PoPNet). This project extends the already successful Portal to the Public
program that has earned field-wide recognition, and which was in place at eight (8) science museums across
the United States at the beginning of this project. At its core, POPNet aims to enhance museum
professionals’ capacity to effectively partner with scientists and create programming in their local
communities that increases visitors’ awareness, understanding, and appreciation of current science research
and its applications. Additionally, this project will establish an infrastructure and communication pathway for
ongoing collaboration where PoP participants are encouraged to share experiences and resources, lend
support to local projects, and disseminate new innovations.

The summative evaluation study for the PoPNet project focused on four key aspects of dissemination:

1. The extent to which Informal Science Education (ISE) museum professionals internalize and apply the
PoP philosophy.
a) Understand the Portal to the Public Guiding Framework and inquiry-based educational philosophy;
b) Report gaining confidence in working with scientists and providing expertise to them;
c) Report valuing face-to-face scientists programs as a way to serve the community;
d) Adopt the Portal to the Public Guiding Framework and implement it at their sites.

2. The extent to which ISE museum professionals participate in the Portal to the Public Network.

3. The extent to which scientists: a) increase their understanding of inquiry-based learning; and b) increase
their confidence level for interacting with the public.

4. The extent to which visitors increase their awareness of local research and researchers.

To explore whether or not these outcomes were achieved, data was collected throughout the grant period,
from May 2012 through November 2013; and findings from the formative evaluation study were
incorporated where appropriate. The following are highlights from this report:

ISE Museum Professionals

*  While museum professionals had differing levels of familiarity with Portal to the Public at the onset of
the project, their understanding of the PoP framework and confidence in implementing PoP increased as
a result of their participation in the dissemination workshop, resources provided, and interactions with

mentors, Portal team, and their peers.
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o Workshops were highly rated for their effectiveness (4.59 out of 5.00) and participants felt
strongly that they had a clear understanding of the Portal guiding framework after their
workshop experience (4.53 out of 5.00).

o Additionally, museum professionals noted that the workshop materials increased their
confidence in implementing the PoP program (4.71 out of 5.00).

o When they left Seattle, 62% of museum professionals reported feeling “very well prepared” to
implement a Portal program at their institution; the remaining 38% indicated they felt “fairly
well prepared.”

All participants saw high value in scientist-led programming and were interested in developing or
expanding these opportunities at their institutions. These ISE museum professionals came into the
project with a high degree of comfort in working with scientists. That said, the dissemination workshop,
its resources, and hands-on experiences contributed to increased confidence in their ability to engage
with scientists, train them in communication strategies, and build meaningful relationships.

o Intheir dissemination workshop feedback, participants indicated that they gained both
inspiration and understanding from interacting with current PoP scientists (4.88 out of 5.00) and
doing the hands-on professional development activities (4.82 out of 5.00).

Although implementation models varied, sites were able to recruit local scientists and conduct at least
one professional development workshop with this group. Confidence in their preparation translated into
the implementation of PoP programs at 13 of 15 ISE sites. Due to challenges with government funding
and institutional closure, two (2) sites were not able to implement a scientist-led public program at all
within the grant period. Even so, they indicated their intentionality to complete all parts of the program
as stipulated by the grant in early 2014. An additional two (2) sites were delayed in completing their
public program within the required 7-month implementation window due to timing and competing
institutional priorities, but were able to fulfill their requirement within the bounds of the overall grant
period. All 15 sites indicated that they were committed to PoP and to supporting the program at their
institution.

In most cases, sites indicated that the plans they developed during the three-day dissemination
workshop remained relatively unchanged during implementation. Minor modifications typically involved
time; with four (4) sites (noted previously) indicating they needed to extend their implementation
timeframe to ensure their plans were achieved.

Post-program interviews revealed that museum professionals acquired a deeper understanding and
acknowledgement of the value of the PoP framework and philosophy; and that almost all sites
anticipated sustaining and/or expanding PoP at their institution in some way.

While pre-program interviews indicated a high level of interest among ISE museum professionals for a
community of practice or network, there was variability in dissemination sites’ participation in the PoP
Network itself. Data found that most museum professionals did not use both elements—website and
person-to-person connection—equally or consistently. And about half of the ISEs interviewed during the
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post-program debrief indicated they did not use the Network website at all citing lack of need and lack of
time as primary reasons, but all said they took advantage of connections to their mentors and the Portal
team. Use of all aspects of the PoP Network is likely to change as IMLS sites move towards sustaining the
PoP program at their institutions and work more independently, with less reliance on mentors and the
Portal team.

Participating Scientists

About 80% of scientist respondents at PoP dissemination sites came from academia, as graduate
students or faculty. The majority of respondents (85%) indicated that “inspiring others about science or

promoting science” is the primary reason that scientists and researchers participate in public outreach.

The vast majority of scientists indicated that their institutions and peers were supportive of public
outreach efforts — 86% vs. 83% respectively said they were “supportive” or “very supportive.” And almost
80% noted that at least “some” of their colleagues participated in some form of public outreach.

Respondents believe their research to be accessible to non-expert audiences and that public outreach
efforts contribute to the attainment of their personal goals, professional development, and the
furthering of their careers. They also feel this type of opportunity should be available to scientists at all
levels regardless of their field of work, not just to professional communicators or educators.

While 77% of respondents said that the hands-on activity they designed as part of their PoP professional

development experience was directly related to their current research, some scientists decided to create
activities that were not directly related to their work but rather conveyed the basic (or broader) concepts
of their science.

96% of scientists indicated that they felt their presentations were at least “somewhat effective.” Their
observations suggested that visitors responded positively to the floor programs, asking questions and

engaging in hands-on activities. Scientists also noted that one-third of their visitors stayed to try their

activity more than once and made observations about their experiment.

85% of respondents said that they experienced at least “some improvement” to their science
communication skills, with 28% indicating that their skills improved “a lot.” This program also gave them
the opportunity to connect with their community, share their work, and inspire the next generation of
scientists. Scientists felt their investment in professional development training and public engagement
was worthwhile and many indicated that they want to continue their involvement not only in the PoP
program but also with public outreach.

Museum Visitors

The majority of survey respondents were female (60%) and between the ages of 34 and 54 (56%).
Although 58% indicated that they did not work in a STEM field, their interest in science was high (6.23
out of 7). Most participated in PoP programs as a mixed group of adults and children and described
themselves as first-time or infrequent visitors to the museum.
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e 74% of respondents indicated that they were aware the people they were interacting with during a PoP
public program were scientists or experts in their field. Almost half of respondents said that their
interaction with scientists at the PoP programs sparked new questions about the scientists’ topics and
47% said they wanted to learn more about the topic(s) they heard about during the public program.

* Respondents indicated that they would be very interested (6.41 out of 7) if their museum continued to
offer programs focused on current research that provided them with opportunities to meet and engage
with scientists in their community. The vast majority of respondents (80%) indicated that current science
programs like this would positively impact their interest in visiting the museum in the future.

PoP Faculty Mentors

* All mentors for this IMLS project had in-depth knowledge of and experience with Portal to the Public. For
some, their participation was a way to connect with others (individuals and sites) and feel valued as
program experts. They wanted to build their personal and professional network and establish deeper
connections with their peers as well as to reflect on their own practice and their own institution’s PoP
programs and strategies.

* Because this group of mentors was so intimately involved with PoP, there was little they did to prepare
for their role as mentors. In fact, many said they felt they had the resources and support needed and felt
very prepared for their task.

* Making a connection with individuals and building a productive relationship were critical to a mentor’s
and a site’s success. They also suggest that developing a clear system of communication and supporting a
site through flexible yet firm guidance are important strategies for future mentor-mentee success.

Portal to the Public has experienced several iterations since its inception in 2007. The original NSF PoP grant
resulted in significant understanding about the value and viability of a new innovative science
communication model. This IMLS grant project expanded on this by exploring the adaptability of the PoP
Guiding Framework through further dissemination, and the feasibility of the new PoP Network. This
summative study shows that the PoP dissemination model is successful. Its elements, presentation,
resources, and strategies have enabled new ISE sites to learn, adapt, and implement PoP at their own
museums. Participating scientist outcomes and visitor feedback also support the success of this program.

That said, every program benefits from reflection and refinement. As the project team moves forward to the
NSF Broad Implementation project, Portal to the Public: Expanding the National Network it should consider
the following:

* Setting timeline expectations early and often. Reinforcing the importance of the schedule should
help sites proactively determine their program feasibility upfront and make adjustments promptly.
While there is no guarantee that a strong plan will not fall to the unforeseen circumstances, keeping
schedules and milestones top-of-mind with sites will hopefully minimize disruptions later during
implementation. This is an opportunity for mentors to play a key role.
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* Provide more PoP talking points. Getting institutional buy-in is critical to the success and
sustainability of PoP at dissemination sites. While some sites were able to communicate PoP
fundamentals to their organization, others needed more support. Developing PoP Fact Sheets,
talking points, and the like could offer ways for sites to more easily talk about PoP and its value and
importance to staff, funders, scientists, and their community. These can be shared during the
dissemination workshop or through the PoPNet website.

* Build on existing dissemination materials. All sites found the PoP Implementation Manual and its
materials immensely valuable; however, as the network of sites grows, there are opportunities to
collect new ideas and modifications to expand on existing resources. Sites were interested in
learning how to scale PD activities and workshop agendas, build PD elements from alternative
materials, help scientists source ideas and materials for activity ideas. In addition to providing these
adaptations, sites should be encouraged to share their own innovations with others.

* Balance virtual and in-person Network options. Time and convenience are key factors for Network
participation and ISEs have expressed interest in engaging with the Network in different ways
depending on their needs and interests. As such, it will be equally important for the Network to offer
options for passive engagement (i.e. e-newsletters and listservs) as well as opportunities for face-to-
face communication and collaboration (e.g. Annual Meeting).

* Develop compelling public programs. While scientists feel their efforts in PoP have been worthwhile,
ISEs must acknowledge and respect the time they commit to their program. To validate this, ISEs
need to create public programs are meaningful and reach a broad audience.

* Provide access to mentor resources. As the number of sites increases and faculty mentors become
more diverse in background and experience, having a mechanism for mentors to share resources,
ask questions, and draw each other’s experience is critical. Leveraging the PoPNet website to create
a sub-site specifically for mentors would be ideal as it would minimize the need to replicate content

and functionality.
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PROJECT BACKGROUND & OVERVIEW
Portal to the Public: 2007-2012

To address field-wide issues of public engagement in science, the NSF-funded project, Portal to the Public
(PoP), was designed to create and test a new, specific model for engaging active researchers and scientists in
informal science education. As described in the project’s foundational materials:

Portal to the Public (PoP) is a proven, scalable guiding framework for Informal Science

Educators (ISE) to engage scientists and public audiences in face-to-face interactions that

promote appreciation and understanding of current scientific research and its application.
(Pacific Science Center, 2010)

Development of the framework began amongst a core partnership of three institutions: Pacific Science
Center (PSC), Explora, and the North Museum of Natural History and Science, with each representing unique
institutional and geographic contexts. Their efforts in planning, testing, and evaluating different formats and
strategies for partnership-building, professional development, and public programming, culminated in the
articulation of the core elements for the PoP Guiding Framework. This framework was designed as a flexible
model that could be adapted to the strengths and needs of an institution. The PoP Implementation Manual
was developed as a resource to guide institutions through each step of the framework and provide them with
concrete examples of professional development activities, workshop curricula, scientist recruitment letters,
and evaluation forms. In addition, a three-day Dissemination Workshop was developed as a way to introduce
institutions to the PoP philosophy, model various approaches, and facilitate learning, engagement, and
reflection among participants.

To understand the usefulness of the framework and the effectiveness of the PoP dissemination strategy, a
summative evaluation study was conducted by Tisdal Consulting, in which five (5) additional institutions™
were recruited to implement the PoP framework. Detailed summative findings spanned various aspects of
implementation including preparation, relationship building, professional development, public programs, and
sustainability (Tisdal, 2011). Broadly, the study demonstrated that:

* The PoP Guiding Framework, Implementation Manual, and Dissemination Workshop contributed

positively to successful site implementation

* Scientist recruitment was a challenge but could be mitigated by engaging those who have existing
relationships with the museum and by providing more information/resources in the manual and
workshop

* Staff members who had experience in providing professional development often were the most
effective workshop facilitators; additionally, one full-day workshop scheduled closely to the public
program was acceptable if scheduling a multi-day workshop series was not feasible.

! These five dissemination sites included: Museum of Life and Science in Durham, NC; Adventure Science Center in Nashville,
TN; Discovery Center of Springfield in Springfield, MO; Discovery Center Museum in Rockford, IL; and Explorit Science Center in
Davis, CA.
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* Large and small event formats were equally successful in fostering engaging scientist-visitor
interactions; materials-based activities were well received and benefit from prototyping.

* Based on initial success, there is a high interest among sites to sustain PoP but staff turnover, limited
resources and competing priorities remain the issue.

In addition to this summative evaluation, a comprehensive research study was conducted by the Institute for
Learning Innovation to understand the key elements of PoP implementation, define the net value of the PoP
model, and determine whether the PoP model is sustainable (Sickler et al, 2011). Findings complemented
that of the summative study and concluded that:

* The PoP model does have a positive net value to all stakeholders—ISE, participating scientists, and
museum visitors;

* Implementation success came to institutions who leveraged their existing strengths and
demonstrated confidence and authority in delivering professional development to scientists;

* While the PoP process is time-intensive, scaling plans and setting attainable goals facilitated
implementation; and

* Building productive, mutually-beneficial relationships was critical not only to implementation but
sustainability of the program.

The learning gained from this original grant and its associated research and evaluation findings contributed to
the refinement of the PoP program and its dissemination products and strategies. To further the
understanding of the nature and capacity of the PoP, Pacific Science Center continued to work with its

original grant partner museums to seek opportunities to expand consumption of this innovative model.

PoPNet: 2011-2013

With support from the Institute for Museum and Library Services (IMLS), Pacific Science Center created the
Portal to the Public Network (PoPNet), a project that extends from this original grant and disseminates the
PoP framework and philosophy to ISE institutions across the country. Using strategies, materials, and best
practices developed and refined over the past four years, PoOPNet aims to enhance museum professionals’
capacity to recruit and train local scientists and develop public programs which foster face-to-face
interactions between these scientists and public audiences. To facilitate the implementation and sustainment
of PoP at museum sites, this project also intends to establish an infrastructure and communication pathway
for the ongoing connection and collaboration of PoP participants.

PoPNet’s key objectives include:

* Disseminate the Portal to the Public Guiding Framework across the nation at 15 diverse ISE institutions.
* Support local adoption of the Framework at each dissemination site, considering contextual factors such
as institutional vision, resources, communities and existing initiatives.
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* Increase the ability of museum professionals to confidently design appropriate programs, partner with
scientists, facilitate professional development and execute public programs featuring scientists.

e Build an online and in-person community of practice and national network to support collaboration.

* Understand and further develop effective practices for flexible, Framework-based dissemination that

emphasize unique institutional and community contexts.

The IMLS PoPNet project involved three (3) dissemination cycles of five (5) ISE sites—designated Round 1,
Round 2, and Round 3. The ISE sites in each round were selected from a pool of applications received from
interested ISE institutions. The core project team at Pacific Science Center reviewed all applications and
selected the sets of five institutions. The reviewing criteria sought to balance multiple factors, including site
diversity, institutional readiness or commitment to the project, and their need for additional capacity
building. Sites were selected to create a group with a diverse set of institutional characteristics, including
size, location, institution type, community type, amount of existing relationships with scientists, and
programs for underserved audiences. Upon acceptance, each site committed to the initial implementation
requirements and submitted a letter of commitment from the institution director or CEO.

Each round began with a three-day workshop in Seattle, WA where key staff from each site gained first-hand
experience of the PoP guiding framework and its associated approaches, scientist communication and
training strategies, resources and tools available to facilitate PoP implementation, and opportunities for
networking and reflection. New dissemination sites then engaged their institution and community in
adopting the Portal to the Public framework to meet site-specific goals related to improving their public
audiences’ understanding, appreciation and awareness of current scientific research and its application.
Through their participation in this project, dissemination sites were automatically included in the PoP
Network.

In order to be considered an “Official Portal to the Public Site,” dissemination sites were required to
complete minimum commitments within the seven (7) month implementation period. Specifically, these
minimum expectations were as follows:

* Recruit at least three (3) scientists who intend to develop an ongoing relationship with the
institution;
* Facilitate at least one (1) professional development experience—workshop or series—of at least

three (3) hours in which scientists are required to participate;

* Execute a public program that features face-to-face interactions between scientists and the general

public, featuring scientists who have received professional development
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PROJECT AUDIENCES

This summative evaluation study includes four audiences: 1) staff members at participating museum sites
(Informal Science Educators or ISE), 2) participating scientists, 3) museum visitors who attended PoP
programs, and 4) PoP faculty mentors. The following describes their involvement in this project.

1. ISE Museum Professionals: This group consists of 2-3 staff members from each dissemination site who
were identified by their institution as responsible for the implementation of PoP and who are involved in
the day-to-day work of the PoP project. This project enhances the capacity of these professionals to bring
current science research to their institutions, partner with local scientists and science organizations,
deliver quality professional development to scientists and execute public programs featuring scientists.
The project also establishes an infrastructure that will enable museum professionals to stay connected to
the project, learn from others and contribute to the growing Portal to the Public knowledge and resource
base; thus allowing for further collaboration and mutual learning across the nation.

2. Participating Scientists: This group consists of scientists, engineers, researchers and content experts, and
other STEM-field professionals who were recruited to participate in the Portal to the Public program.
They have the opportunity to gain critical communication skills and be connected with a meaningful
venue (such as their local science or natural history museum) to do educational outreach. As part of PoP,
scientists participated in professional development facilitated by museum staff and engaged in public
outreach at their local museum.

3. Museum Visitors: Through these outreach programs, each site’s visiting public had opportunities to
connect face-to-face with local STEM professionals, giving them a greater appreciation and
understanding of scientific and engineering work taking place in their community. And because this
project aims to build a museum’s capacity to support local scientists’ communication and collaboration
skills, the ultimate goal for visitor-scientist engagement is to promote scientific literacy.

4. PoP Faculty Mentors: Each of the 15 new dissemination sites was matched with a faculty mentor who
supported them throughout their PoP implementation. These museum professionals from established
Portal to the Public sites were selected for their experience in implementing PoP programs and running
professional development workshops for scientists.

EVALUATION OBIJECTIVES

The summative evaluation study for the PoPNet project focused on four key aspects of dissemination:

1. The extent to which ISE museum professionals internalize and apply the PoP philosophy.

a) Understand the Portal to the Public Guiding Framework and inquiry-based educational philosophy;
b) Report gaining confidence in working with scientists and providing expertise to them;

c) Report valuing face-to-face scientists programs as a way to serve the community;

d) Adopt the Portal to the Public Guiding Framework and implement it at their sites.
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2. The extent to which ISE museum professionals participate in the Portal to the Public Network.

3. The extent to which scientists: a) increase their understanding of inquiry-based learning; and b) increase
their confidence level for interacting with the public.

4. The extent to which visitors increase their awareness of local research and researchers

METHODOLOGY

Data was collected for this summative evaluation study using a combination of qualitative and quantitative
methods and instruments. Given that this project builds upon extensive prior research and evaluation, and
has a programmatic framework proven to be effective, the PoPNet summative evaluation study focused on
understanding the experiences of these new dissemination sites. As such, evaluation strategies and
instruments were leveraged from prior work and modified as appropriate.

Data collection methods by audience groups are as follows:

ISE Museum Professionals: Since the goals for this audience were to learn about the experience of adopting
and implementing the PoP philosophy and its associated framework and network and understand the
impacts related to these efforts, qualitative methods were used to allow for dialogue and broad exploration
of discussion topics.

*  Pre-project interview: This was a preliminary discussion with ISE professionals at dissemination sites.
These telephone interviews focused on understanding their intentions and goals for engaging in PoP;
their interest and comfort in working with scientists; anticipated challenges of participation as well as
potential opportunities; interest in participating in the PoP Network. (See Appendix A for interview
guide) Telephone interviews were 1:1, 30-40 minutes in length and conducted at the availability and
convenience of the participant. Researchers took notes during the interview and interviews were audio
recorded if conducted in person. Interviews with ISE professionals took place 2-4 weeks prior to their
visit to Seattle, WA for the dissemination workshop (May, 2012, November 2012, and February 2013).
During these instances, 34 interviews were conducted with ISE professionals from 15 dissemination sites.

*  Post-project interview: As a ‘bookend’ to the project, ISE staff at dissemination sites participated in
telephone interviews that asked them to describe their PoP implementation experience; impacts on their
institution; and intentions to sustain participation in PoP and engage in the PoP Network. Additionally,
sites were asked to reflect on changes they’ve made from their initial plan, key learning, and advice for
other dissemination sites. (See Appendix B for interview guide) These telephone interviews were
conducted in a similar manner as the pre-project interview above. Because of the variability in site
implementation schedules, project evaluators conducted these interviews as programs rolled-out, most
within 2-4 weeks after the site completed their PoP public program. Some dissemination sites
experienced implementation delays that meant their public programs did not fall within the data
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collection period. In those cases, a modified interview instrument was used to capture ISE staff feedback.
In total, 26 interviews were conducted with ISE professionals from 15 dissemination sites.

Participating Scientists: The evaluation team did not have direct access to this audience group and as such, it
was important to use a method that was easy for dissemination sites to distribute yet allowed for rich
feedback. As part of a follow-up email, scientists recruited by dissemination sites and who participated in PoP
professional development were asked by their museum contacts to complete an online survey after their
public program experience. The questionnaire included open-ended, multiple choice, and Likert-type (rating)
guestions about their perceptions of outreach, experiences in the PoP program, and classifying information
about their work. (See Appendix D for questionnaire) The survey was hosted by SurveyMonkey® and allowed
scientists to respond anonymously, at their convenience. Data was collected from 59 scientists representing

12 of the 15 dissemination sites.

Museum Visitors: Like the scientists, this audience group was not directly accessible by the evaluation team.
Since it was not feasible for evaluators to be onsite at each museum to collect data at these programs, local
museum staff/volunteers collected visitor data on behalf of the study. To streamline this process and
maximize validity, a short, self-report, paper-pencil questionnaire was designed and identical questionnaires
were administered at each of the 15 dissemination sites. (See Appendix E for questionnaire) With oversight
and training provided by project evaluators, museum staff approached PoP program attendees and invited
them to participate in a survey. The survey took five minutes or less to complete and focused on visitor
awareness and satisfaction of the public program, and their understanding the value/interest of programs of
this nature. Selection of visitors varied depending on how busy the public event was. Where possible,
random sampling was implemented, however at events where attendance was low to moderate,
convenience sampling was a more feasible strategy. A total of 241 visitor surveys were collected from 10 of

15 dissemination sites.

PoP Faculty Mentors: Because this project provided the first instance of applying a structured mentor
process as part of PoP implementation, it was important to understand how the process worked and the
insight mentors gained about dissemination through their direct participation. The exploratory nature of
these conversations required the use of qualitative methods—specifically focus groups and interviews. While
attending the 2013 ASTC Annual Meeting in Albuquerque, NM (October 2013), PoP faculty mentors
participated in a 40-minute discussion on the effectiveness of their own preparation, their experience as
mentors, challenges and best practices. (See Appendix F for discussion guide) Some of those who were not
able to attend the focus group were interviewed individually using a similar discussion guide. Seven of nine
faculty mentors provided feedback through focus groups and individual interviews.
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A summary of data across dissemination site audiences and methods can be found below (Table 1).

Table 1: Description of sample by dissemination site audience and method

Round/Site ISE: Pre-Program ISE: Post-Program Scientist Online Visitor Paper
Interviews Interviews Surveys Surveys
ROUND 1
A. Miller
Cal Academy K. Levedahl M. Michelson 6 40
R. Brett
Powerhouse R. Burnell 5- Montgomery 8 24
S. Douglas
C. Uzelmeier
Rochester K. Verno C. Uzelmeier 5 --
T. McKelvey
SCIOWA 5. Kobilka S. Kobilka 3 27
E. Hunsaker
U: Michigan Natural K. Berman A. Paige N/A N/A
History A. Paige
ROUND 2
S. Joy
Headwaters C. Tolman S. Joy 2 --
K. Main
E. Shugart
Koshland J. Troy (Braha) J. Braha 1 8
. L. Millward
E/Iajsuerjlchl)S:ert\;h L. Thompson P. Maxfield 3 22
P. Maxfield
L. Russell L. Russell
OMSI J. Hurd J. Hurd 5 28
E. Monson S. Rooney
UNC Morehead D. Young D. Young B 40
Planetarium J. Frederick J. Frederick
ROUND 3
Austin Children’s C. Soontornvat P. DelLeon
Museum I. Rahman A Nye N/A N/A
P. DelLeon
C. Price C. Price
cosl K. Seymour A. Aichele 9 23
The Discovery D. LeBlanc D. LeBlanc 4 17
Museums E. Leahey E. Leahey
Miami Science J. Santer J. Santer
L. Bartholomew L. Bartholomew 7 12
Museum
K. Callwood A. Colbert
NC Museum of K. Ahmann K. Ahmann 3 B
Natural Sciences B. Malow B. Malow
TOTAL 34 26 56* 241
* Actual total of 59 responses were analyzed. Three (3) respondents did not indicate their museum affiliation.
Note: “N/A” indicates that the site did not conduct a public program where data could be collected. “—* indicates that the site

conducted a public program but did not collect either scientist or visitor data for this study.
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All interview and focus group data were transcribed and analyzed within the context of the study’s
overarching evaluation questions and a coding strategy was created inductively from themes in the data.
Quantitative data were analyzed for frequency distribution, central tendencies, and statistical comparisons
between samples made when appropriate. Additionally, formative feedback from dissemination workshops
was incorporated into the summative study where appropriate. Data from each audience group was analyzed
independently and then aggregated to formulate overall project conclusions.

Limitations of Study

As with any evaluation study, the methods and sampling procedure have the potential to impact the findings,
as does the circumstances of the audiences being studied. The following are suggested limitations of the
study, based on the evaluator’s best knowledge, and an explanation of expected impact on findings:

* |SE Staff Changes. While the number of completed ISE interviews was comparable between pre- and
post-program, there were some staff or project team changes at sites during the PoP implementation
period. This meant that evaluators were sometimes interviewing different people at the end of the
project than from the beginning. For most sites, there was some overlap between pre- and post-program
interviewees; however, there were two sites that did not have an overlap of ISE staff member (see Table
1). In one case, the PoP team had not been assigned when the pre-program interviews took place. In the
other instance, the initial PoP contact was reassigned. Fortunately, there was little impact on the project
outcomes as each interview had different purposes: the pre-program interviews were intended to attain
context and readiness of the site in preparation for PoP implementation while the post-program sought
to learn about the implementation experience.

* Variable Scientist Participation. Despite establishing a standardized process for collecting feedback from
scientists, not all dissemination sites contributed scientist data to this summative study. There was no
discernible pattern among sites that did not participate—in two cases, the site had not completed a
public program so surveys were not administered; one site was not able to follow up with their scientists
after their event and thus did not send out the survey invitation. And while scientists were encouraged to
complete the survey, not all scientists who participated complied with the request. Nevertheless, this
study did reflect good representation of scientists across different sized museums, who were
geographically distributed, and who participated in different types of public scientist programs. As such,
this limitation had minimal impact on overall findings.

* Low Visitor Response. The expected number of visitor surveys fell below original estimates (30 surveys x
15 sites). Not all dissemination sites collected visitor data on behalf of this study and as with the
challenge described above, there is no evident pattern among non-participating sites. They represent all
sizes of museum and are geographically dispersed. Sites gave their reasons for not collecting visitor data
as: their initial public programs drew too small of an audience to make effective use of evaluation, they
were not able to coordinate floor volunteers to administer surveys during programs, or they had not yet
implemented their public program at the time of data collection. Regardless, the visitor data that was
collected across multiple sites represent diverse institutions and public programs. As such, this limitation
had minimal impact on overall findings.
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ISE MUSEUM PROFESSIONALS

The overall goal of the PoP Network initiative is to enhance museum professionals’ capacity to effectively
partner with scientists and create programming that increases visitors’ awareness, understanding and
appreciation of current local science research and its applications. To meet this goal, this project
implemented two interrelated strategies: 1) disseminate the Guiding Framework to 15 new ISE sites and 2)
create and support an overall community of practice among staff at all Portal to the Public sites.

Telephone interviews were conducted with ISE museum professionals before and after their PoP program
experience. This qualitative method allowed for two-way dialogue, deeper discussion, and a richer
exploration of key topics. In total, 34 pre- and 26 post-program interviews were conducted. Among the
study’s participants were professionals that represented all levels of museum organization from directors of
education and public program managers to exhibit supervisors and volunteer coordinators. They brought
with them a breadth of experience in science, education, journalism, and even theater. All indicated being
comfortable working with scientists, and the majority had interacted with scientists as of their past or current
job responsibilities. Respondents were most interested in learning best practices/tools/strategies and
developing opportunities to connect with scientists in their community and engage them in more meaningful
ways.

Adoption & Implementation of PoP

This project focused on museum professionals’ growth and development in key areas including the 21st
Century Skills described by IMLS (2009): 1) Leadership, problem solving and creativity as they guide their
institutions to adapt and implement the Framework, and 2) Communication, collaboration and scientific
literacy as they mentor scientists, facilitate professional development and design current science
programming. Ultimately, its goal was to build a museum’s capacity to support local scientists’
communication and collaboration skills through professional development, mentoring and practicing on the
museum floor. This summative evaluation examined the extent to which museum professionals internalized
and applied the PoP philosophy. Specifically, the study sought evidence as to whether ISE sites: a)
understood the PoP Guiding Framework and its underlying inquiry-based pedagogy; b) gained confidence in
working with scientists; c) valued face-to-face scientist-led programming as a way to serve their community;
and d) effectively implemented PoP at their sites.

Understanding & Adopting PoP Framework & Philosophy

At the onset, museum professionals had differing levels of familiarity with the Portal to the Public
project. Nonetheless, they were all able to provide fairly consistent descriptions of PoP, its benefits, and
key elements. While it was not expected that at this early phase of the project ISEs would be able to
recite definitions, they were able to successfully describe PoP as a program that connected scientists and
researchers with the public and provided them with (science) communication training. Additionally, they
spoke of how this opportunity for professional development would expose them to strategies, ideas, and
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best practices for preparing scientists for interactions with the public, as well as developing effective
scientist-led programs. Some of their descriptions of PoP included:

Have museums and science centers serve as facilitators between researchers/scientists and the
general public. Creating resources and conditions and support mechanisms to enable productive
facilitation of that relationship.

... framework for informal science institutions that support researchers and experts in outreach,
to help them communicate their expertise to the public in relevant and meaningful ways.

One of the most important things museums can do is to create links with the researchers and
scientists who are doing this new and exciting work and help the public understand it.

The three-day dissemination workshop in Seattle, WA provided museum professionals with opportunities
to fully immerse themselves into the PoP philosophy and begin crafting their institutional vision for PoP.
Their time was spent engaging in hands-on learning, reflecting on their practice, and developing their
conceptual and implementation plans. Overall, these workshops were highly rated for their effectiveness
(4.59 out of 5.00), and participants felt strongly that they had a clear understanding of the Portal guiding
framework after their workshop experience (4.53 out of 5.00). Several participants commented on the
value of the workshop in providing focused time for them to collaborate with their team to discuss and
set priorities, conceptualize a concrete plan, and establish a clear direction for PoP implementation. One
participant explained that the workshop gave them a head start when they returned to their institution:
“...having already worked together and having an action plan allowed us to hit the ground running.”
Another praised the workshop for helping their implementation team streamline their effort: “It was a
valuable exercise for us to do together because it allowed us to come out of it on the same page. If we
didn’t do that thinking and talking [in Seattle] we would have been all over the place.” When they left
Seattle, 62% of museum professionals reported feeling “very well prepared” to implement a Portal
program at their institution; the remaining 38% indicated they felt “fairly well prepared.”

This preparation translated into the implementation of PoP programs at 15 ISE sites. Although
implementation models varied, all sites were able to effectively recruit local scientists and conduct at
least one professional development workshop. Cohorts ranged in size from an intimate session for 2 to
workshops involving over a dozen scientists who conduct their research onsite in a museum. On average,
dissemination sites recruited 6-10 scientists/experts with most organizing two-day professional
development workshop series. PoP public programs included an assortment of floor and school programs
as well as some special events such as an evening fundraiser and a regional science festival. A few
participating sites incorporated PoP into existing grants and identified this training and programming
opportunity as part of broader outreach elements.

While all sites completed scientist recruiting and training requirements, two (2) sites completed their
public program beyond the stated 7-month implementation window and another two (2) sites did not
implement scientist-led public programs within the entire grant timeline at all.
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e Of the two sites that had delayed public programs, both noted that their challenges centered on
timing. One site had difficulty recruiting (graduate student) scientists from three local
universities with different academic calendars. They ended up postponing their scientist training
four months (to January 2013) and completed their initial public program three months later.
The other site’s PoP program was derailed by competing institutional priorities during the
summer months when their program was to occur. With limited staff, the site decided to focus
on running their summer camp, and executed a small public program in September 2013.

* The two sites that did not complete a public program at all during the grant were challenged by
circumstances beyond the sites’ control. In one instance the federal sequester impacted the
university’s funding and thus limited the time scientists were able to engage in the PoP program.
While they conducted a PD workshop, this dissemination site was unable to execute a public
program within the timeframe of the grant. In the other case, the institution closed for
renovation and the interim program originally scoped by the site’s PoP team proved to be too
complex and unreliable to deliver a high-quality public experience. The site decided to defer the
program until after their institution was re-opened, after the grant period, when they could offer
a better scientist and visitor experience. In both of these situations, each PoP team rallied to
ensure scientists remain engaged (via ongoing communication and ‘refresher’ courses), and
public programs have been scheduled for early 2014.

Despite their challenges, all four of these sites indicated that they were still committed to implementing
PoP.

In most cases, sites indicated that the plans they developed during the three-day dissemination
workshop remained relatively unchanged during implementation. Only the four sites previously
discussed made modifications to their plan, and all typically involved time. Interview data revealed that
challenges of time were experienced to some extent by all sites. It impacted all stages of planning and
execution but was most evident during recruiting and the transition period from scientist professional
development to their public program. In addition to time, about half the sites indicated that prioritizing
PoP activities and ensuring available staff resources were difficult. Three PoP teams cited challenges with
having sufficient funds to implement the program they wanted while an additional two sites mentioned
institutional buy-in (at various organizational levels) as an issue they had to negotiate. Museum
professionals explained that when issues did arise, it simply meant revising and re-scaling their
implementation plan to something that was achievable given the circumstances. Thus, the flexibility of

the PoP model was a facet of the program that was very appealing to dissemination sites.

Responses from museum professionals during post-program interviews suggested that they acquired a
deeper understanding and acknowledgement of the value of the PoP framework and philosophy. A
number of participants indicated that their involvement in the project changed their view of science

communication:

There’s a reason why there is a gulf between how people interpret what scientists are talking
about and what scientists are actually talking about. It’s a total disconnect. PoP has given me a

big push to make that better through various means.
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PoP really helped me formalize the way | think about science communication.

It gave me a framework to talk to scientists on how to interact with the public. It gave me a

clearer place to speak from.

It gave me a much-needed toolset to develop my own understanding of how to promote and
discuss informal science education...You need to focus on the main concept and what they need
to know so they [the public] can understand everything else. It’s really changed how | think about
science communication now.

Some participants said that their perceptions of scientists and the commitment of scientists to this
extended training model were altered:

It changed my perception of who scientists are and what they are capable of doing. It reaffirmed

my desire to reach out to scientists and researchers...

One significant change—what | initially anticipated as the reaction from researchers (that they
may not recognize the value of this type of training)...After delivering training, | could see how
learning communication skills and techniques and best practices was an eye-opener. They found
it to be valuable and not necessarily outside their realm. They understood the importance of the
training.

Others spoke of how this project affected their perception of their own institution’s capabilities:
It’s really helped me to think about what is the role of current science on the floor.

I think it has kind of changed me...it changed my outlook on the potential for something like this
[PoP] to work. It exposed me to new ideas and new topics.

| felt empowered to articulate more effectively what this initiative was about (with IMLS and NSF
certified process and product). We established our capability as a team to go out to our
universities to say we have expertise to sell you...It has permeated my strategic thinking. I’'m
always thinking about how to pull new scientists and enhancing their ability to communicate their

science.

Altogether, evidence showed that museum professionals who participated in dissemination workshop
training and implemented PoP at their institutions demonstrated not only their understanding of the PoP
framework but a greater sense of appreciation and value in the model and its pedagogy. Even among
those who were familiar with the framework before embarking on their own program, there was a
feeling that the PoP experience had a positive impact on their views: “I think it evolved my understanding
of the PoP model and how it worked at different sites...It has increased my understanding and

appreciation of the synergy of the model...”
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When asked whether they anticipate Portal to the Public would be sustained at their institution, almost
all sites said that it would. And in fact, half of the dissemination sites had already begun recruiting and
scheduling second and third cohorts as well as seeking ways to use their PoP scientists in different types
of existing programs and audiences. About one-third of sites indicated that they are trying to establish
financial models that would sustain the program through grants, sponsorship, or integrating PoP into
larger, established initiatives. Some are hoping to grow their science communication training program
into models that reach larger scientist audiences. Some examples include a statewide distance learning
model, integrating into a university’s faculty training program, or expanding a train-the-trainer model
that leverage ISE staff and university students from other local museums to carry PoP forward to their
communities. To some degree, hesitation to commit to PoP sustainability was driven by concerns over
ongoing resources and funding. Some sites said they wanted to be intentional about next steps and take
time to reflect on their practice before defining a future course of action. Regardless, all 15 ISE sites
indicated that their efforts in implementing PoP were meaningful and initial results were encouraging.
Museum professionals believe that Portal to the Public aligns with their institution’s mission and

strategic plans, and thus will be part of their institution’s ongoing practice.

Gaining Confidence with Scientists

Prior to their work with PoP, participating museum professionals indicated that they were very
comfortable working with scientists. Several participants had science backgrounds or a degree in science
while others worked with scientists in some capacity at their institution or as part of their community.
Nevertheless, these professionals saw value in learning more about how to build scientist confidence and
skills, empower scientists to share their work and increase their visibility in the community. They also
wanted to develop connections with scientists that would result in mutually beneficial future
collaborations.

In their dissemination workshop feedback, participants indicated that they gained both inspiration and
understanding from interacting with current PoP scientists (4.88 out of 5.00) and doing the hands-on
professional development activities (4.82 out of 5.00). They explained that activities like full-length and
speed PD allowed them to experience training from the perspective of the scientists they would
eventually be working with.

The value of getting to do the PD activities ourselves was very high. We saw the activities and by
doing them, that discovery process was critical. That helped me understand what the researchers
would be going through.

I [also] feel like that having the PD — actually having done them was so valuable. It provided a
bigger picture for me of what it looks like and how people will respond. So we can go into it with
an idea of strategy for facilitating these activities.

Additionally, museum professionals noted that the workshop materials increased their confidence in
implementing the PoP program (4.71 out of 5.00). Particularly, participants found tremendous value in
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PoP printed materials like the example PD activities, workshop agendas, and templates and extensive
praise was given to the PoP Implementation Manual which several ISEs referred to as “the binder” or
“the bible.” The workshop was also successful in reconnecting some participants to their joy of learning
and discovery. As explained by one ISE: “Going through the training workshop reconnected me with
science and sparked that interest in science again. To think about why | do what | do. It has also given me
tools and tricks to give scientists more confidence in what they’re doing.”

Post-program interviews revealed that museum professionals achieved many of the goals and
expectations they had at the beginning of their PoP journey. Specifically, they reported that they gained
confidence in their ability to engage with scientists, train them in communication strategies, and build
meaningful relationships. Even those who had previously worked with scientists in some capacity saw
positive change:

I’'ve worked with scientists before, but this really provided some concrete ways to engage with
them and skills to teach them. It’s different — it’s deeper and better. Possibilities for engagement
are much better and richer. | feel more prepared to engage with the scientists.

It gives me more tools and background; and that the fact that it comes with this curriculum that’s
developed and tested and engaging, but also at the same time flexible and adaptable...that helps
build my confidence.

Now I can give them stronger feedback and reshape the way they do these presentations —
moving away from formal lectures and focusing on approachable science.

Some participants also reported differences in their approach to scientist training.

We’ve never gone out of our way to train before. For years we’ve had a regular flow of scientists,
science organizations, and volunteers, leading our programs at our museum. But we’ve never
specifically and purposefully helped them in the development and delivery of their experience.

In the past it’s always kind of been us reaching out to them to specifically target something we
needed and set the activities. We set the structure. Now, the experience is more open-ended and
they choose their interest in what they want to do and share.

...they only had very basic PD in the past. This year they got a much more in-depth workshop
using many of the activities. There was definitely a shift in feel — they were much more
invested...Before it was ‘what were the scientists going to do now,” but now it was showing them
how to choose the best way to communicate.

The biggest thing for me was to think through how to approach them and their styles. I learned
about their ‘speak’ and their comfort level. | had to think about how to build around that so that

they’d be successful.
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As a result of PoP and its local successes, ISEs at dissemination sites were able to establish new
relationships with their scientist community and/or extend existing partnerships. Some sites said they
were using their scientists in marketing and fundraising initiatives. Some spoke of how their scientists
have since volunteered to come back to do other public programs at their museum. These outcomes
appear to have stemmed from both the scientists’ increased confidence in their communication skills and
the comfort ISEs have subsequently gained through their interactions with their scientist cohorts.

They feel tied to the museum and they see us as a resource and a place to have some fun with

science. They seem really enthusiastic about continuing to participate.

You know, | would not have dreamed, with 3-days’ notice, that | could convince them [scientists]
to come in to do a photo-shoot. | know them and am comfortable with them now...there was lots
of communication with them. There was a much closer interchange... This group came back and
did multiple programs with us. We built up a real positive relationship with them.

Having a curriculum that is concrete and research-based really provided an area of comfort for
the scientists. It helped position [our museum] as part of a network of science centers, part of a
network of science centers doing PoP, and that there are scientists like them that are doing this

all over the country.

Valuing Scientist-Led Programs

Prior to implementing PoP, all 15 sites indicated having some type of scientist-facilitated programming at
their institution. Even so, all ISE museum professionals saw high value in developing or expanding these
types of programs. Pre-program interviews suggested a strong belief among ISEs that PoP would enhance
their public program portfolio and offer their visitors exciting opportunities to engage with science and
scientists. They saw PoP as a means to increase awareness of local science, break stereotypes and
misconceptions about scientists and science, and help visitors become more science literate by situating
science engagement in comfortable environments with approachable scientists and understandable
science. In post-program interviews, museum professionals articulated the value of PoP as it related to

public programming as follows:

One of our core values is to ensure that we’re making science as accessible as possible to a broad
range of audiences that we serve. PoP was valuable in helping towards that.

Being able to position experts from our community, to give them an opportunity to share what
they do and how they do it. It speaks to why science literacy is important and relevant. It speaks
to why the real people doing it and presenting it are as important as the [science] interpreters
who talk about the science that’s already done. | think it’s important that our visitors see these
two in concert with each other. It’s not a real scientist or interpreter — those two go hand-in-hand.

One ISE museum professional described the impact of PoP on the institution like this:
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| feel I'm rarely at a meeting where we’re talking about the new museum where this subject of
science communication and involving scientists doesn’t come up. We knew we wanted to do
something. We knew we wanted to partner with real scientists and do “real science” but we
didn't really know what it was going to look like in practice. This is what PoP has done. It has

totally given us a jumping off point that we want to continue and build.

Given the predisposition of these sites to scientist-led programming, it is difficult to find evidence
that counters these positive attitudes. Qualitative data shows that not only are museum professional
enthusiastic about doing more, but that they see their work with PoP as the catalyst that enabled
them to frame their efforts and execute effectively. Participation in the program itself provided
dissemination sites with a structure, strategies, and the confidence to implement valuable
institution-wide initiatives.

PoP Network Participation

Over the past decade, several online communities have emerged to meet museum professionals’ needs for
ongoing support. While these resources provide a critical network for museum professionals to connect to
and learn from one another, PoPNet creates a community of practice by bringing together a smaller, focused
group of participants to use one framework with similar goals. All established Portal to the Public sites are
invited to be part of the PoP Network, which establishes an infrastructure and communication pathway for
ongoing collaboration.

This Network exists through online and in-person opportunities, including an online, collaborative website as
well as an annual meeting in the form of a pre-conference workshop at ASTC conferences. Participants are
encouraged to ask questions and share experiences and resources such as professional development
elements, sample marketing materials, program photos and evaluation findings. The creation of the Network
provides ISE museum professionals a means to stay connected to the project, learn from others and
contribute to the growing Portal to the Public knowledge and resource base. The summative study explores
the extent to which participating museum professionals participate in the Portal to the Public Network.

There was variability in dissemination sites’ participation in the Network. Data found that most museum
professionals did not use both elements—online/website and person-to-person connection—equally or
consistently.

Network Website

Hosted by Pacific Science Center, the Portal to the Public Network (PoPNet) website is an online
community for staff at museums participating in PoP network. A freely accessible portion of the website
hosts information about the project and provides public access to resource materials. Member pages
allow PoPNet members to share examples of their programs, including documents, images, videos, and
case studies. As the website evolves, the project team plans to include more interactivity for members to
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ask questions and search archives of discussions. Additionally, beginning in May 2013, the core project
team at Pacific Science Center has been distributing an electronic newsletter to all ISE staff affiliated with
the PoP Network to help PoPNet sites feel more closely connected to the Network and the community of
other institutions. Sent out every other month, the e-newsletter delivers PoOPNet news on a regular basis
directly to email inboxes, requiring no password or navigation to an external website. Each issue is
opened and read by approximately half of recipients and the project team is able to track the most
commonly followed links. The newsletter includes general announcements of upcoming meetings or
opportunities for PoPNet members, new resources posted to the Network website, and one or two brief
stories highlighting a program at a member institution.

About half of the ISE museum professionals interviewed during the post-program debrief indicated they
did not use the Network website at all citing lack of need and lack of time as primary reasons. Several
explained that their focus was to implement PoP at their institution and had little opportunity to engage
in broader network-related activities. Hesitation to use the PoPNet website was evident from the
beginning of the project. In pre-program interviews, museum professionals expressed concern over
password-protected or member-only websites requiring complicated login procedures, profiles, and
constant updating. Several staff indicated they currently struggle with websites they use for other work
projects (e.g. NISENet, NEON, SILS, Science Festival Alliance, Reflecting on Practice), and to manage an
additional website would be time-intensive. Among those who implemented PoP during earlier rounds,
the website was still in development and as such they were not sure how they were supposed to utilize
it. Throughout their implementation, most dissemination sites said that they preferred to rely on their
mentor or the Portal team for assistance rather than independently seek out information on the PoPNet
website. These person-to-person routes not only yielded relevant solutions to their questions or
concerns but were also quicker and more efficient—two factors which were very important to all sites as
they grappled with the complexity of PoP implementation.

Participants who did use the Network website viewed this resource as a way to supplement the PoP
Implementation Manual. Specifically, museum professionals used the website to find professional
development training materials or to look up information about other dissemination sites. Few sites
updated their institution’s data and uploaded their own resources although one site did blog about an
initiative they developed using the PoP mini-grant program—a program they learned about through the
PoPNet website. Regardless of the extent of their usage, sites did see a benefit in the type of content that
would be available on the website and agreed that they would definitely use the website if these
materials were easily accessible.

Member Network

ISE professionals seemed to place high value on the person-to-person connections offered through this
community of practice. Interviews revealed that people enjoyed meeting other program participants and
learning about other ways in which PoP was being implemented. “I’m interested in them and what
they’re doing and how they’re doing it,” said one museum professional. Another explained: “Connecting
with knowledgeable people is something great that the PoP Network provides...to know that there are
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people we can talk with has been really helpful.” That said, most of these participants admitted that they
had limited contact with other sites and that connections tended to be made through their mentor
rather than looking up site information on the PoPNet website.

Further discussions with ISE staff revealed that some of this early hesitation to connect to the Network
was due to the fact that staff/sites did not know each other well. Museum professionals were unsure of
how they should reach out and whether their inquiries would be well received. One person mentioned
that only after meeting PoP dissemination teams from around the country at the recent PoP Annual
Meeting at ASTC did she feel more comfortable reaching out into the community: “face-to-face is always
important; getting to know them within PoP and in other ways, in other contexts, is [also] helpful and
builds stronger connections.”

Value of the Network

While the data gathered in post-program interviews show that there was limited usage of the PoP
Network website, interest in the overall network concept itself was high. In pre-program interviews, ISE
museum professionals gave consistently high ratings (3 or 4 out of 4) for their interest in: a) a community
of practice to support innovation and collaboration; b) collections of resources for use in programs; and
c) in-person meetings. As evidenced by the data collected in the early phase of the program, participants

described the network’s value as follows:

It is important to hear other voices and contribute to learning. We do like to keep a history of
what we’ve done and being able learn from successes and failures...we would definitely share
those with others and be interested in what others have done and learn from their experiences.

This is a big part of why I’'m working in science education. | want to promote and support this
community of practice where | can. This [PoP] should be happening everywhere and if this is

something | can support | want to be part of that.

Makes you feel better when you’re struggling with something but there’s a community out there

to help you.

I don't have all the answers so partner collaboration and resource sharing is how to get things
done.

Working with like-minded organizations is one of the most attractive parts of this project.

Most museum professionals interviewed anticipated that they would contribute in some way to the PoP
Network website by posting and sharing something that they have developed, while others said they will
use the website as a way to stay connected to the project, even if their roles in their organization change.
Not surprisingly, the majority of people said they would use the Network as a reference, particularly as
these sites shift from initial implementation to sustaining mode. “Sustaining the program is hard to figure
out so we’d be interested in hearing those strategies — see how others are working on it...”
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Based on this feedback, it is expected that future use of the PoPNet website will be based on need and its
success be measured by the efficiency in which relevant content can be found. Dissemination sites
appreciate that it is a resource; a place to get content, ideas, and inspiration. But it will be important to
underscore the value-add content (i.e. materials that are not available in the manual or that are beyond
the knowledge of a single point of contact). The member network will thrive if museum professionals are
given opportunities to engage each other both virtually and in-person. While a virtual network of sites
will facilitate broader reach to sites across the nation, creating occasions for face-to-face connections are
equally if not more important. Situations like annual meetings that encourage ISE teams to connect
beyond their dissemination cohort and get to know one another professionally and socially can increase
the confidence among museum professionals to initiate and engage in (live and virtual) discussion and
serve as a springboard for new collaborations.

Network Suggestions

When asked how the website could be more useful to them, museum professionals emphasized a need
for more content. In addition to more lesson plans, marketing messages/strategies, and professional
development activities, the following items were proposed:

* Directory of ideas/ materials developed for scientist activities. Often sites had difficulty helping
their scientists come up with analogs for their research. To facilitate the brainstorming and
mentoring process, some sites suggested the website provide a catalog of the types of activities
scientists from other sites have done -- providing info like: scientist, field of study, research topic,
activity, how activity showcases or connects to research (e.g. howtosmile.org).

* Program extensions. Sites asked for suggestions on how to translate the hands-on activity into a

different type of programming opportunity like a lab tour or science café.

* Program variations. As PoP expands, sites were interested in learning about how different sites are
experimenting with, modifying, and inventing new ways to recruit and train scientists, new
professional development activities, and innovations of scientist-led programs.

In addition to virtual means of communication—email, listserv, discussion forums, and LinkedIn—people
felt it was important to continue offering opportunities for face-to-face connections. Examples include
continuing to hold the PoP Annual Meeting before ASTC, having smaller meet-ups at other conferences
or creating regional get-togethers. Museum professionals saw value in these events: “It’s a group that
can keep this energy,” said one participant, adding “It’s been amazing professional development,
personally.”
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Summative Findings

Portal to the Public implementation is a demanding and intensive process. ISE museum professionals are
asked to tackle many tasks and manage a tight schedule. Yet despite these challenges, ISE museum
professionals were able to effectively internalize the PoP philosophy and translate that understanding to
successfully recruit local scientists, design and facilitate professional development workshops, and
implement public programs at their museum. With very few exceptions the requirements of the PoP project
were attained and in some cases exceeded. The experiences conveyed by museum professionals through
interviews and surveys demonstrated a strong belief in the program, professional and personal growth, and a
commitment to sustain PoP efforts at their institutions and in their communities.

However, with the demands of the program implementation, engaging with the online component of the PoP
Network fell low on the priority list of so many. Nevertheless, dissemination sites see a clear value in
participating in this community of practice. What challenges them in this initial implementation phase is a
need for the Network and time to utilize it. As these IMLS sites continue towards sustaining the PoP program
at their institutions, their use of the Network is likely to change. This may be most evident as they move to
implement and sustain the program more independently, with limited reliance on mentors and the Portal
team. This change in project dynamic could turn them towards the PoPNet website and to each other more

often for the support they need to be successful.
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PARTICIPATING SCIENTISTS

Over the last two decades there has been an unprecedented level of encouragement for scientists to share
their work with public audiences. Despite this encouragement, many scientists face challenges in
communicating with lay audiences and partnering with the appropriate venues to do this work. Portal to the
Public is one of the few programs specifically designed for scientists who seek to actively engage with visitors
in @ museum setting. Its purpose is to combat barriers to outreach by building partnerships with science and
research organizations, providing training and resources in informal education to scientists, and providing a
forum for face-to-face interaction between scientists and the public.

Unlike traditional science communication models where scientists translate their research findings in layman
terms or replicate parts of their research while visitors observe, PoP was designed to lead science-based
professionals to utilize an inquiry-based approach that focuses on interactive, “minds-on” experiences that
are learner-centered—an approach advocated by informal science educators. In order for these scientists
and researchers to successfully create these rich visitor experiences, the PoP model emphasizes professional
development, specifically a program that combines science communication workshops facilitated by museum
professionals with one-on-one mentoring and that culminate in scientist-led public programs on the museum
floor that focus on two-way dialogue between scientists and public audiences. To understand the impact of
this professional development experience on participating scientists, this summative study investigates the
extent to which scientists: a) increase their understanding of inquiry-based learning; and b) increase their
confidence level for interacting with the public.

Using an online survey, data was collected from scientists who were recruited by dissemination sites to
participate in PoP professional development workshops and corresponding public programs at their museum.
Scientists were asked questions about their background, their interest in and attitudes on public outreach, as
well as their PoP experience and the impact of their participation in this initiative. In total, 59 scientists
representing 12 of the 15 dissemination sites contributed data to this portion of the evaluation study.

Where appropriate, the findings from this study were compared with results from the original NSF PoP
research study (Sickler et al, 2011). In that investigation, scientists recruited and trained by the three core
partners—PSC, Explora, North— and who participated in PoP public programs were invited to complete a
similar online survey (n=90).2 Overall, this research study concluded that despite the time and effort of the
program, scientists believed that their participation in PoP was worthwhile. PoP offered these experts an
opportunity to develop their skills in outreach, teaching and communication and connected them with a
community venue where they could engage with public audiences.

% A subset of NSF PoP scientists (n=25) participated in focus groups hosted by each of the three partner museums.
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Scientist Profile

Across sites, there was a relatively even split between scientist respondents who were male (46%) and
female (48%). The majority of respondents came from an academic environment (81%) where most were
graduate students (62%) or faculty members (21%). Remaining participants were from industry or nonprofit
organizations and identified themselves as “Other” which were further described as engineers or retired
professionals or educators. Compared to the original NSF PoP scientists, these scientists represent a larger
group from academia (81% vs. 53% in the original study).3 Before coming into this project, the majority of
dissemination sites had existing relationships with local universities; and in fact several described this as one
of their institutional assets. It is therefore not surprising that this IMLS PoPNet cohort consists primarily of

graduate students and faculty.

Table 2: Participating scientist affiliation

Scientist Affiliation (n=58)
Academia (n=47) 80.7%

Undergraduate student 8.5%

Graduate student 61.7%

Post-doc 6.4%

Faculty member 21.3%

Other* 2.1%
Industry/Non-Profit Organization/Other (n=11) 19.3%

Researcher / Research Scientist 18.2%

Education / Outreach Coordinator 18.2%

Educator 9.1%

Other* 54.5%

* Other identified themselves as engineers or retired educators or professionals

Attitudes Towards Public Outreach

Because this group had a high percentage of academically based scientists, it can be suggested that they
likely had a predisposition to learning and teaching; and that scientists in this group were open to
opportunities for professional development and training. As a result, their attitudes towards outreach and
engaging with the public likely reflect this progressive mindset.

The majority of respondents (85%) indicated that “inspiring others about science or promoting science” is the
primary reason that scientists and researchers participate in public outreach. This was followed by a need to
“contribute to public understanding of research” (66%). Results from this study compare similarly to those of
the original NSF PoP scientists. Specifically, inspiration was selected as a primary motivation for outreach
across both groups though “counteracting misconceptions about science” and doing outreach because it is

* NSF PoP scientist findings referenced in this section are sourced from unpublished analysis material (Foutz, 2010).
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“personally rewarding” were more popular among the original study group. Given that most IMLS PoPNet
scientists hail from academia, responses reflected their focus on pedagogy and policy.

Table 3: Reasons for scientist engagement in public outreach

What do you think are the Top 3 Reasons for scientists and researchers to engage with the | IMLS PoPNet Original NSF

general public? Scientists PoP Scientists
To inspire others about science or to promote science. 89%
To contribute to the public understanding of research. 66.1% 86%
It is part of the scientific process to communicate its findings broadly, including the public. 45.8% 54%
To influence policy and regulation — make science matter. 33.9% 47%
To counteract misconceptions about science. 28.8% 62%
Because it is a duty to science and a commitment to society. 23.7% 44%
Because it is personally rewarding for the research/scientist. 8.5% 58%
To improve the public perception of the scientist’s institution. 5.1% 34%
Due to expectations/requests (e.g. funding requirements, extension work, public funding). 1.7% 18%

* Respondents were asked to choose at most three (3) options, so percentages total more than 100%.

Note: Percentages vary between groups because Original NSF PoP Scientists were asked to “check all that apply” while IMLS
PoPNet Scientists were allowed to only check their “Top 3” choices.

In general, scientists who completed the questionnaire spoke favorably about their organizations’ attitudes
towards public outreach efforts and appreciated outreach as an institutional and individual development
opportunity. When asked to describe how outreach efforts are viewed specifically by their institutions and
peers, respondents indicated overwhelmingly that both were supportive of outreach —86% vs. 83%
respectively said they were “supportive” or “very supportive.” Almost 80% of respondents noted that at least

“some” of their colleagues participated in some form of public outreach.

That said, some scientists were still challenged to justify their interest in engaging in public outreach efforts.

As one frustrated scientist explained:

Superiors, departments, or funding sources often discourage time spent doing outreach as it
takes away from time in the lab, or departmental teaching obligations such as TAships. ... | find
this unfair since my funding comes from the NSF. | feel | should have more flexibility in this area,
and the department should support someone who has the initiative to pursue outreach.

Table 4: Degree of institutional support for public outreach

Do you feel your institution is generally supportive towards scientists/researchers who n=59

take part in activities to engage the public in science? —
Very supportive 32.2%
Supportive 54.2%
Don’t know / Neutral 6.8%
Unsupportive 6.8%

Very unsupportive -
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Table 5: Degree of peer support for public outreach

Do you feel your peers and colleagues are generally supportive towards
scientists/researchers who take part in activities to engage the public in science?

n=59

Very supportive

33.9%
40.7%

Supportive
Don’t know / Neutral 18.6%
Unsupportive 6.8%
Very unsupportive -
Table 6: Extent of participation in public outreach by scientist peers
Do co-workers/colleagues at your institution take part in activities that engage the N=59
general public in science?

Most of them
Some of them
One or two of them
None of them

Don’t know / not sure

16.9%
61.0%

18.6%

3.4%

To gauge their personal attitudes towards public outreach, scientists were given a set of 15 statements and

asked to rate (on a five-point scale) the extent to which they agreed or disagreed with each. Statements

contained a mix of positive and negative sentiments about public outreach. Results were organized based on

average ratings from scientists across dissemination sites (Table 7).

Respondents believed their research to be accessible to non-expert audiences and that public outreach

efforts contribute to the attainment of their personal goals, professional development, and the furthering of

their careers. They also feel this type of opportunity should be available to all scientists, at all levels,

regardless of their field of work; not just to professional communicators or educators. Given the chance to

engage in outreach opportunities that were coordinated and well organized, respondents seemed all too

eager to participate.

Table 7: Scientist attitudes towards public outreach

Rating out of 5

. IMLS PoPNet Original NSF PoP
To what extent do you agree with these statements? . [T,
Engaging the general public in science is personally rewarding. 4.49 4.4
gfo | would be happy to take part in a science engagement activity that was organized 475 41
< | by someone else. ’ '
)
§ Public engagement could help with my career. 4.07 3.6
i Funders of scientific research should help scientists communicate with the 402 38
g general public. ’ '
< | Scientists have a moral duty to engage with the general public about the 4.00 35
implications of their research. ’ '
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To what extent do you agree with these statements?

IMLS PoPNet Original NSF PoP

Scientists Scientists
Engaging with the general public might help researchers make new contacts for 3.79 39
_ | their research. ’ '
©
:,5; The main reason to engage with the general public is to get their support for 307 28
Z | science and engineering. ’ )
I would need help to personally engage the public with my work. 2.93 3.0
Scientists who communicate a lot with the general public are not well regarded 544 29
o | byotherscientists. ’ '
(0]
@ | would not want to be forced to take a public stance on the issues raised by my 220 27
2 | research. : :
>
® | | simply don’t have time to engage with the general public. 2.15 2.3
o
& | My research is too specialized to make much sense to the general public. 2.15 2.0
[e]
g Science communication to the general public is best done by trained education 510 21
@ | professionals and journalists. ’ '
& | | don’t think my research is interesting to the general public. 1.92 1.8
Engaging with the general public is best done by senior researchers. 1.88 1.8

[Rating: 1=Strongly Disagree; 4=Disagree; 3=Neutral;, 4=Agree; 5=Strongly Agree]

Over half (53%) the respondents indicated that they would like to do more outreach than they currently do.
However, the majority of respondents said the biggest limitation to engaging in public outreach is time; 70%

have “serious time constraints” and 49% said they would have to do this on their own time.

Table 8: Ideal amount of time spent in public outreach

How much time would you like to spend engaging with the general public about science and research? n=58

More than | currently do
About as much as | do now

Less than | currently do

53.4%
44.8%
1.7%

Table 9: Perceived limitations to public outreach

What is currently limiting your activities to engage the general public in science and

IMLS PoPNet Original NSF

research? Scientists PoP Scientists
(n=143) (n=90)
| have serious time constraints. 69.5% 72%
| would have to do it in my own time. 49.2% 33%
| lack opportunities or a venue to do so. 37.3% 19%
Outreach is not encouraged, promoted, or valued by my supervisors. 16.9% 22%
| am too junior in my career. 11.9% 12%
| have difficulty conveying my research to the general public. 10.2% 9%
Outreach is not encouraged, promoted, or valued by my peers. 6.8% 11%
There is no senior level support. 6.8% 9%
I lack the skills to be effective. 3.4% 9%
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What is currently limiting your activities to engage the general public in science and

IMLS PoPNet Original NSF

Scientists PoP Scientists
research?
(n=143) (n=90)

English is not my first language. 3.4% 1%
I am only in the US for a limited period. 1.7% 1%
| feel that someone with more experience in education/communication should do this. 1.7% 3%
Nothing is limiting my activities to engage the public in science and research. 13.6% 12%
Other 10.2% 9%

Some of scientists described their time challenges as follows:

The amount of time researchers are expected to work in a lab is heavily outside of realistic
workloads for the average human being, to add on educating the public is unrealistic especially
with the matter and amounts scientists are compensated.

Unfortunately, the payback for time spent engaging the general public can be quite low in the
context of individuals reached vs. time spent. Given that | already put in 55-60+ hours a week any
extra effort has to either eat into work time or take up what little is left of my personal life.

There's a bit of an irony that the best researchers are generally the busiest and therefore have a
limited amount of time available to do such things. With that sentiment in mind, such events
should be designed in such a way to have maximal impact so the cream of our research crop feels
like its a worthy investment of their time. By doing this you'll encourage the best and brightest to
come forward.

Additionally, one scientist explains competing priorities:

I also lack the status in my field to devote time to this endeavor without seeming like | am
neglecting my other duties (e.g. "you should be publishing!" when I'd rather be engaging the
public more and publishing slower)

Portal to the Public Experience

Many/most sites chose to have scientists use hands-on materials in the public programs, although it is not a

specific requirement of the Portal to the Public framework. As part of their activity-development process,

scientists had to think through the fundamentals of their research and identify the strengths and weaknesses

of how their work could be applied to a tactile, interactive analog. They were challenged to consider their

audience, the visitor experience, and how they would employ inquiry-based strategies to communicate their

research.

Table 10: Relationship between scientist presentation and research

Did your presentation/activity directly relate to your current research? n=56
Yes 76.8%
No 23.2%
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While 77% of respondents said that the hands-on activity they designed as part of their PoP professional

development experience was directly related to their current research, some scientists decided to create

activities that were not directly related to their work but rather conveyed the basic (or broader) concepts of

their science. They explained that the nature of their research was either too complex, abstract or not age-

appropriate; or that their research could not easily be translated into a hands-on interactive. Their

challenges are described as follows:

* The nature of their science or research

Photochemistry is slow and in my case the reaction products are invisible.

...it would be frivolous for me to discuss specific genes and hormones to the public - they don't

need to know that level of detail. Know what | do and why | do it is way more important than the

precision of it all.

My specific research topic involves working with tissues from animals that have died so it is not

always appropriate for school-aged children, however, | was able to convey the general message

of why | conduct my dolphin studies so that is a good start.

e Difficulty in translating their research into a hands-on activity

My thesis research is (in my opinion) beyond the level of comprehension of the general public

without "lessening" the meaning of the work itself. | can make it accessible, but the breadth

required to do so in an interactive format destroys the depth required for an even remote

understanding of the science involved.

My current research involves a lot of enzyme work, so it was kind of difficult to come up with a

project related to that in a relatively short period of time. Perhaps long term a biochemistry

presentation could be made.

| wanted to do a hands-on demo and my research doesn't lend itself well to hands-on demos for

kids in museum settings.

Regardless of the scientific basis for their activity, the overwhelming majority of respondents (96%) indicated

that they felt their presentation/activity was at least “somewhat effective.”

Table 11: Perceived effectiveness of scientist presentation

How effective do you feel your presentation/activity was? n=55
Very effective 47.3%
Somewhat effective 49.1%
Not very effective 3.6%

Not at all effective
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While one could argue that this self-reported assessment is somewhat biased, the written comments
provided by respondents on their experiences while developing and showcasing their activity with the public
were insightful. Scientists were very reflective and even though many believed they had designed successful
activities, they admitted these initial attempts were less than perfect and the majority saw room for
improvement and a need to further practice.

| feel that the activity | designed engaged participants but I think | could have done a better job at
explaining the science behind it.

With practice and patience, | learned to communicate with this age group. | think that with more
opportunities | could become a very effective researcher/general public presenter.

I think that my activity did a good job explaining the basic concepts and importance of my
research, but | think that there is always room for improvement, particularly in inspiring the
public to ask more questions.

I need more practice, but with slightly improved hands on materials, | think my activity could be
very effective.

Some said they struggled to find good analogs for their activities but were able to think creatively to
develop interactives that engaged museum visitors. Others described engagement and inquiry
strategies they used to complement their activity. All enjoyed the conversations and discussions they
had with adults and children alike.

| felt challenged by the task of conveying an abstract concept — the process of clinical innovation —
to a diverse audience with little engagement time. Even so, during interactions with visitors, | saw
some evidence of engagement to the point of understanding the difficulties in providing clinical
care...

| often had children and their parents at my exhibit for long periods of time, asking a lot of really
good and insightful questions...both children and their parents really seemed to enjoy the hands
on activity and this prepared them for the follow up explanations of what they had just witnessed
and what it all meant.

Scientists’ observations suggested that visitors responded positively to the floor programs. The vast majority
asked questions/discussion and engaged in hands-on activities. Scientists also noted that one-third of their
visitors stayed to try their activity more than once and made observations about their experiment.

Table 12: Scientist-observed visitor behaviors

How often did you observe the following activities at your Some of Most of

. Never Rarely . X
station/table? the time the time
Visitors asked you questions about the topic and concepts presented at B 3.8% 28.8% 67.3%
your table.
Visitors were interested in trying the hands-on activity at your table. 2.0% — 20.0% 78.0%
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How often did you observe the following activities at your Some of Most of

station/table? A LT the time the time
Visitors experimented with your activity (i.e. tried it more than once). 4.2% 18.8% 43.8% 33.3%
Visitors.were making t.h.eir own observations about what was . 11.8% 54.9% 33.3%
happening in your activity.

Visitors talked with people in their group about the activity and 2.2% 15.6% 53.3% 28.9%

concepts presented at your table.

Although their experiences may have varied, on the whole, scientists seemed to enjoy the
opportunity to think about their research in a different way and share their work with the public. As
one scientist reflects: “/ was able to understand the fundamentals of my research in a better way, to
only convey what was most important so that the public could leave with a vital piece of information,
even it if was only one piece.”

Program Impact & Value

The attitudes expressed above were prevalent among PoP scientists and were conveyed in their comments
about how this program impacted their skills, confidence, and attitudes towards public outreach. Eighty-five
percent of respondents said that they experienced at least “some improvement” to their science
communication skills, with 28% indicating that their skills improved “a lot.” Specifically, scientists noted
changes to their choice of language and terminology, feeling more prepared to speak to audiences of all ages,
and learning better ways to think about and convey science concepts.

Previously, | would talk about my research with too many words, too much detail, and be too
technical.

| was able to reduce the use of jargon and to gauge my audience better so | could gear my
presentation to make it more interesting to them.

Learning better ways to convey concepts to the public without being too ‘scientific’.

Table 13: Perceived improvements in scientist communication skills

Since participating in this program, to what extent do you feel your skills in communicating science and

current research have changed? n=54
A lot of improvement 27.8%
Some improvement 57.4%
Minimal improvement 13.0%
No change or improvement 1.9%

Some respondents commented on how this PoP experience exposed them to audiences they have never
worked with before.
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The main benefit was being able to engage non-scientists in conversations about my research and
to emphasize the importance of genetics research...

Expanding the audiences that | interacted with. Gaining useful feedback from them and trained

science communicators.

...understanding how to deal with multiple age groups at once when explaining my research. |
have been able to tailor different talks for different age groups...

This program also gave them the opportunity to connect with their community; to share their work and
inspire the next generation of scientists.

Learning that my four years of research could be comprehended by an 8-year-old was both
shocking and exciting!

It was fun for me to be able to interact with children and encourage them to keep studying math
and science. My hope is that | am part of a network of influence so that a child who is interested
in math will have the confidence to keep going for it.

I love working with children and trying to spark an interest in science within them. | love science
and research. | selected this as my career! | enjoy the opportunity to pass my fascination with the
world around me onto others.

...this experience was essential in providing me with a better sense of what kids have learned and
what they want to learn. | developed a stronger intuition for identifying means through which |
can inspire inquisitive minds.

The opportunity to explain complex research in a simple manner conveyed its importance to
society and demonstrated to participants what scientific thinking is all about. In my opinion these
are not abstract ideas that solely live in the realm of academia but they have real world
consequences as well...

As they internalize their experience, respondents were able to describe the impact on how they view science
and their own research.

[l have] a better idea of what questions/misconceptions the public has about my work, and what
they found most important in terms of concepts.

| think it was useful to really narrow down my research into the main concepts that are important
for the public to understand. This was a somewhat difficult process and it is very helpful for
communicating the important aspects of my research clearly.

I enjoyed working with other researchers and the experience of trying to make a portion of my
work more accessible.
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The major benefit was learning how to approach my research topic in a different way, such that |
could personally perceive it in an easier manner and in turn, communicate the fundamentals
more effectively.

Growth in these skills and experiences provided scientists with more confidence in their communication
abilities and encouraged them to continue building proficiency. One scientist summarized the benefit of his
participation in PoP as follows: “I have more confidence in my ability to communicate research that | am
doing to the general public, and | have a strong interest in continuing to engage the public and or volunteer at
[museum].”

As a whole, scientists who participated in the PoP program reflected very favorably on their experience. They
felt their investment in professional development training and public engagement was worthwhile; and they
want to continue their involvement not only in the PoP program but also with public outreach.

This project was worth the effort and the drive (a 180-mile-round trip each time). | feel better
prepared to speak to a wide range of audiences.

I’m a big believer in the importance of science communication, so | was eager to participate in
this program. Anytime | have the opportunity to learn and practice science communication, it is
worth my time and effort.

Making science real — making connections with what we do in science to the general public’s
everyday life is time well spent.

Table 14: Perceived impacts of scientist participation in PoP Rating out of 5

Please rate the degree to which you agree with that statement:

| would choose to participate in another museum-based effort like PoP. 4.42
| would recommend participating in PoP to a colleague. 4.35
PoP was worth the time and effort | put in. 4.28
| will continue to be involved in PoP efforts. 4.26
PoP has encouraged me to do more to communicate my research to non-experts. 4.06
My participation in PoP has positively influenced the way | think about the public’s ability to understand or 303
engage in thinking about my research.

| am looking for other non-museum opportunities to apply what | learned from my PoP experience. 3.87
My participation in PoP has influenced the way | think about my research. 3.24

Contributing to this positive outlook was their feeling that PoP was an easy program for them to participate
in — everything was well planned and there was a venue and/or program well suited for their use.
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As an insanely busy graduate student, | don’t often have the outlets to participate in public
outreach that | would like. Portal to the Public provided not only good training and mentorship
but also the venues and opportunities to present my research. How easy is that?!

The program offered a unique opportunity for scientists to reflect on their own work and change their
thinking about their own research; and general misperceptions, even among scientists, about how science is
communicated.

| appreciated learning from the other participants and realized that | hold assumptions about
scientists and researchers too...that their work is beyond my understanding. So it helped me
realize how accessible research is for all. Now | feel more equipped to advocate that anyone with
a passion can become a scientist.

Not only do | feel that PoP has influenced the way in which | approach my research, but it has
really altered the way I think the public perceives my kind of research. It is also inspiring to know
that the public is genuinely interested in basic research and supportive of my work.

To see the interest and positive reactions towards my exhibit reaffirmed my career choice, and
motivated me to bolster my efforts as a researcher. Also, discussing my research findings in an
understandable but undiluted format was an extremely useful communication exercise.

Suggestions that were made to improve the program included: needing more time spent on practical
application/development vs. theoretical discussion; more time on the museum floor practicing and
prototyping; getting more help developing the analogs and activities appropriate to scientists’ research
topics; and finding ways to increase the number of visitors attending the programs so as to make the
scientists’ time investment more worthwhile.

Summative Findings

With only slight variation in composition, the attitudes expressed and the impacts achieved among this group
of IMLS PoP scientists were very similar to that of the original NSF PoP cohort. And, as with that previous
research group, qualitative and quantitative findings indicate that these participating scientists experienced a
discernible increase in both their knowledge and skills in science communication such that their confidence in
engaging in public outreach efforts also improved.

For the most part, these PoP scientists appeared to be ‘low-hanging fruit’ and prime candidates for
recruitment into this program. A high percentage came from academia and their tendency towards teaching
and learning was reflected in their strong motivation to promote science and contribute to public
understanding of research. While there were some scientists who were challenged by their efforts to engage
with public audiences, most scientists came from organizations and environments that supported public
outreach efforts among their staff and peers. Thus, their intrinsic interest in improving their science
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communication skills and their positive attitudes towards engaging in outreach provided these scientists with
a ‘head start’ in embracing the requirements and challenges laid out by the PoP program.

Although the majority of scientists indicated that time was the biggest limitation and cost to their interest in
public outreach, they felt their investment in the PoP program was worthwhile. Participating scientists and
researchers developed successful hands-on activities that were rooted in their current work or were based on
fundamental elements of their field of science; and were able to apply inquiry-based learning techniques and
strategies to ‘hook’ visitors (of all ages) and engage them in discussion. Upon reflection on their experience,
the overwhelming majority of scientists said that they had improved their skills in communicating science and
current research. They were also able to identify areas for further improvement and were eager to seek
opportunities that would allow them to continue practicing and growing. While most participants viewed the
PoP program as an avenue to gain new skills and conduct outreach in a meaningful venue, a few scientists
explained that their PoP experience had a profound impact on them. Through their work and interactions
with the public they were able to see their research through an entirely different lens.

By comparing this IMLS cohort to the original NSF PoP scientists, this study showed that despite
some differences in composition, both cohorts experienced similar outcomes. The materials and
strategies developed and tested in the original NSF PoP grant have been successfully adopted and
applied by these new ISE museum professionals with similar scientist results. And thus, the
applicability of the PoP model in providing useful professional development to scientists was

demonstrated.
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MUSEUM VISITORS

Over the course of 18 months, PoPNet dissemination sites developed public programs that ranged in variety
from intimate, one-on-one scientist interactions and school group programs to large weekend events and
even a regional science festival. In selecting a program approach, sites often implemented programs that: a)
they had some expertise in executing; b) were already part of their museum’s regular schedule or portfolio;
c) they had strategically designated as ideal for PoP (e.g. as part of an existing grant or project); and/or d)
were scalable and achievable given time/resources available to them. The diversity of programming provided
an excellent opportunity to gather feedback from visitors who experienced different types of scientist
interactions and understand the extent to which these experiences increased their awareness of regional
research and researchers.

The majority of public programs took place in the afternoon (86%) and on weekends (76%). Visitors
participating in PoP public events at each dissemination site were asked to complete a self-report, paper-
pencil survey which focused on their awareness of the public program, their satisfaction with the program,
and understanding the value/interest of programs of this nature. A total of 241 visitor surveys were collected

from 10 of 15 dissemination sites.

Program Attendee Profile

The majority of survey respondents were female (60%) and between the ages of 34 and 54 (56%). Over half
indicated that they did not work in a STEM field (58%).

Table 15: Visitor characteristics

Characteristic

Sex n=220
Male 37.7%
Female 60.0%
Prefer not to answer 2.3%

Age Category n=212
Under 18 4.7%
18-24 6.6%
25-34 21.2%
35-44 33.0%
45-54 23.1%
55-64 5.2%
65 and Older 6.1%

Do you work in science, engineering or technology-related field? n=222
Yes 41.9%
No 58.1%

Most respondents attended programs in mixed groups of adults and children with about half of those
attending with children between the ages of 6 and 10.



Table 16: Visitor group composition

Group Composition

Group Type n=223
Alone 9.0%
Group of adults only 22.0%
Group of adults and children 69.1%

Age of Accompanying Children* n=142
0-2 18
3-5 39
6-10 72
11-14 12
15-18 1

* Visitors were asked to indicate the age of the youngest child in their group.

PoP program attendees were predominantly non-members and infrequent visitors. In fact, over one-third
indicated they were first time visitors to that museum and about one-quarter said they were only occasional

visitors (visiting 1-3 times per year).

Table 17: Visitors’ museum affiliation and visitation

Museum Affiliation

Are you a museum member? * n=214
Yes 30.4%
No 69.6%
How often do you visit the museum? * n=223
Frequent visitor (4 or more times per year) 20.2%
Occasional visitor (1-3 times per year) 26.9%
Infrequent visitor (less than once a year) 18.8%
First-time visitor 34.1%

*Visitors were asked if they were members of the museum where they attended a PoP public program.

When asked to rate their interest in science—on a scale of 1 to 7, where 1 is not at all interested and 7 is very
interested—respondents provided a high average rating of 6.23 out of 7. Those who attended programs at
California Academy of Sciences and Miami Science Museum provided the highest interest ratings (6.50 and
6.73 respectively); however, across dissemination sites there was no statistically significant difference in

ratings for interest in science.
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Table 18: Visitors’ interest in science by site Rating out of 7

Contributing Sites Mean Sample Size
Round 1:
California Academy of Sciences 6.50 40
Powerhouse Science Center 6.46 24
Science Center of lowa 5.78 27
Round 2:
Koshland Science Museum 5.88 8
Morehead Planetarium & Science Center 6.13 40
Natural History Museum of Utah 6.09 22
Oregon Museum of Science & Industry 6.04 28
Round 3:
Cosl 6.43 23
Discovery Museums 6.35 17
Miami Science Museum 6.73 11
TOTAL 6.23 240

*No statistically significant difference in ratings between sites. ANOVA F g 530=1.920, p<.05.

Program Feedback

Across sites, 74% of respondents indicated that they were aware that the people they were interacting with
during a PoP public program were scientists or experts in their field. This awareness did not appear to be
impacted by the familiarity of the visitor to the museum (i.e. first-time visitors were just as likely to be aware
that facilitators were scientists as were frequent visitors).

Table 19: Visitors’ awareness of program facilitators

Were you aware that the people who facilitated these experiences today were local

professional researchers, scientists or university students? n=241
Yes 74.3%
No 14.5%
| wasn’t sure 11.2%

*No statistically significant difference in ratings between sites. Chi-squared test: X2(13,:56.413, p<.05; significance calculation
affected by small sample size.

TNo statistically significant difference between visitor groups. Chi-squared test: XZ(G):7.415, p<.05

Almost half of respondents said that their interaction with scientists at the PoP programs sparked new
questions about the scientists’ topics and 47% said they wanted to learn more about the topic(s) they heard
about during the public program.
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Table 20: Visitors’ perception of scientist facilitators

After my experience with a scientist(s) or researcher(s): n=470
All my questions were answered. 49.0%
New questions or ideas came up for me. 49.0%
I’'m interested to learn more about the topic. 46.9%
I’d like to come to the next program like this here at the museum. 50.2%

* Respondents could choose more than one option, so percentages total more than 100%.

Encouragingly, when asked to assess their experience with scientists, respondents gave high ratings across
the board.

Table 21: Visitors’ satisfaction with scientist interaction

How satisfied were you with the following? Out of 7
A. Your overall experience with a scientist(s) today. 6.43
B. The scientist(s)” ability to communicate about science. 6.46
C. The activity used by the scientist/researcher to communicate science. 6.46
D. The scientist(s)’ ability to connect with you personally. 6.40
E. The scientist(s)’ ability to involve your whole group. 6.45

[Rating: 1=Not at all satisfied; 7=Completely satisfied]

*No statistically significant difference in ratings between sites. ANOVA tests conducted for each item as follows:
A: Fl0227=2.967, p<.05. | B: F(9226=2.804, p<.05 | C: Fg230=3.069, p<.05 | D: F(9230=2.160, p<.05 | E: F(g225=2.112, p<.05

Program Impact & Value

Respondents seemed to value their interactions with scientists and these experiences were reflected in their
survey responses. When asked to identify what made for a good visitor-scientist experience, over half said
that they thought it was important to experience a scientist’s work through hands-on activities. They also
indicated that it was important that scientists provided information in a clear and understandable manner
and that they got to experience current science that is ‘in the making.’

Table 22: Important factors of visitor-scientist interactions

Which of these are most important to you when interacting with a scientist/researcher at

an event like this. [Check top 3 reasons.] n=698
Experiencing hands-on materials related to a scientist’s work. 54.2%
That the information is clear and understandable. 46.7%
Experiencing current science, science in the making, science that is not in textbooks. 45.8%
Gaining an appreciation of how science works. 44.9%
Experiencing an authentic interaction with a real scientist. 37.4%
Meeting a good role model for myself or my children. 32.2%
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Which of these are most important to you when interacting with a scientist/researcher at

i . n=698
an event like this. [Check top 3 reasons.]
Learning about science and research happening in this community. 26.0%
That the information is trustworthy. 20.3%

* Respondents could choose more than one option, so percentages total more than 100%.

Whereas the first four items in Table 22 focus on science (content) and how science works, the latter four

items reflect slightly more nuanced or affective attitude statements. Given this was likely the first time

visitors experienced these interactions, it is not surprising that when asked to choose only three (3) items,

people leaned towards the more tangible or knowledge-based responses. These results could also reflect

how these programs were marketed and messaged to attendees (e.g. “Come learn about cutting-edge

science” vs. “Come meet a scientist from your community”).

On average, respondents indicated that they would be very interested (6.41 out of 7) if their museum

continued to offer programs focused on current research that provided them with opportunities to meet and

engage with scientists in their community. Though there was no statistically significant difference in interest

across dissemination sites, the highest ratings were seen at California Academy of Sciences (6.78) and Miami

Science Museum (6.73).

Table 23: Visitor interest in scientist-led programs

Rating out of 7

Contributing Sites Mean Sample Size
Round 1:
California Academy of Sciences 6.78 40
Powerhouse Science Center 6.52 21
Science Center of lowa 6.52 25
Round 2:
Koshland Science Museum 6.25 8
Morehead Planetarium & Science Center 6.38 40
Natural History Museum of Utah 6.05 22
Oregon Museum of Science & Industry 6.04 25
Round 3:
Cosl 6.41 22
Discovery Museums 6.17 12
Miami Science Museum 6.73 11
TOTAL 6.41 226

*No statistically significant difference in ratings between sites. ANOVA F g 530=1.591, p<.05.
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Overall, the vast majority of respondents across sites (80%) indicated that the availability of current science
programs, like the one they had just attended, would positively impact their interest in future museum visits.

Table 24: Impact of visitation due to scientist-led programs

Would a program like this change how often you would visit? n=225
| would definitely visit more often. 45.3%
| would probably visit more often. 34.7%
This would not change how often | visit. 12.0%
Not sure. 8.0%

*No statistically significant difference in ratings between sites. Chi-squared test: X2(27,:38.058, p<.05

Summative Findings

Visitors who contributed data to this summative evaluation were similar in composition to those of the NSF
research study. Across dissemination sites, the vast majority of visitors were aware that public program
facilitators were local professional researchers or scientists. There was a high level of program satisfaction
and about half of respondents indicated their interactions with these scientists increased their interest in the

topics presented.

Data showed that visitors saw value in their PoP experience because it provided opportunities to engage in
hands-on activities and insight into current science that is not in textbooks or taught in classrooms. They
appreciated that information presented through these visitor-scientist interactions was clear and
understandable, and offered a view of how science works. The variety of experiences and opportunities for
interaction with scientists led to evidence of engagement, inquiry, and satisfaction by the majority of
program attendees. Consequently, museum visitors responded favorably to the idea of their local museums

hosting similar current science programs more frequently.
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PoP FACULTY MENTORS

Experienced museum professionals from established Portal to the Public sites were invited to become faculty
mentors for the IMLS PoPNet initiative. Mentors for this IMLS project were selected for their in-depth
knowledge of and experience with Portal to the Public. Their history and close connection to the project
made them ideal candidates to support the implementation of PoP at new sites; and all had valuable

experiences to share.

Faculty participated as both dissemination workshop facilitators and new site mentors. Some individuals
mentored sites in multiple rounds and only one faculty member mentored more than one site during a single
dissemination round”. Perspectives and experiences of faculty mentors varied based on their dissemination
sites and the number of sites they supported during this grant period. While mentors’ experiences varied,
their ultimate goals were to develop positive and rich relationships with their mentees and their sites and use

this mentoring opportunity to reflect on their own practice and to think about PoP in new ways.

Although mentors were used in the original NSF grant, this project provided an opportunity to apply a more
structured mentor process as part of PoP implementation. It was therefore important to understand how the
process worked and the insight mentors gained about dissemination through their direct participation. This
evaluation study investigates: a) how, and to what extent mentors were prepared for and were supported
in their role; b) the impact of the experience on mentors’ professional development; and c) the nature of
the mentor-mentee experience itself. The exploratory nature of these conversations required the use of
gualitative methods—specifically focus groups and interviews. While attending the 2013 ASTC Annual
Meeting in Albuquerque, NM (October 2013), PoP faculty mentors participated in a 40-minute discussion
during the 2013 ASTC Meeting in Albuquerque, NM (October 2013). Those who were not able to attend the
group discussion were interviewed individually using a similar discussion guide. Seven of nine faculty mentors

provided feedback through focus groups and individual interviews.

Motivations & Goals

Individuals decided to become mentors because they wanted to give back to this project and see it grow and
evolve. For some, their participation was a way to connect with others (individuals and sites) and feel needed
and valued as program experts. They wanted to build out their personal and professional network and
establish deeper connections with their peers. As one mentor explained, it was a way to “grow my

community of practice.”

Some also saw this opportunity as a way to reflect inward—on their own practice and their own institution’s
programs and strategies. Working with another site provided mentors with a different point-of-view and new
ways to think about what PoP ‘could be’ and what it could look like in different environments. As they

* This situation was a result of a PoP faculty member leaving his museum and thus the project. Another faculty member
assumed mentor duties for his dissemination site for the remainder of the project.
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worked with their mentees, faculty members discovered new ways of how PoP was adapted, learned from
the challenges of their sites, and gained insight on program sustainability.

While most mentors did not have specific goals or outcomes they hoped to achieve in their mentorship

1%

experience, several spoke of how they saw this as an opportunity to be useful: “/ wanted to be able to
provide the resources that sites need to be successful.” They wanted a chance to help lead an organization
towards a goal and towards success as well as to help their site make connections and feel connected to a
community. In essence, mentors felt their role was to support sites and help them to become confident,

excited, and successful.

Preparation & Support

Because this group of mentors was so intimately involved with PoP, there was little they did to prepare for
their role as mentors. In fact, many said they felt they had the resources and support needed and felt very
prepared for their task. One mentor summarized this sentiment by saying: “/ think being part of that initial
[NSF] cohort we were so immersed in it that in some ways we felt like we knew a lot of the key elements and
in that sense we felt very prepared as mentors.”

Another mentor reflected on how her experience as a PoP implementer contributed to her preparedness: “/
actually think | was a much better mentor because | was now at [museum] trying to implement so I think |
understood the context of having to implement from the ground up. The lessons of how that was applied were
actually much more relevant [to my mentorship]...I think that really informed the perspective | was able to
bring [to my site].”

Some other specific practices mentioned as part of mentor preparation included:

* Reading up on the institution and familiarizing themselves with the organization, its programs, and
audience;

* Attending the initial faculty meeting to hear the experiences of people who have gone through an
earlier mentor process to learn what worked and didn’t work;

* Participating in faculty calls to share out and learn about what was happening with other sites as well
as get advice on their own situation. In some cases, mentors found this “layers of pressure” approach
helpful in keeping them on track with key milestones (i.e. faculty calls forced mentors to ensure they
called their sites and debriefed.)

That said, some mentors admitted that regardless of how well you’re prepared, “there’s always a desire to be
more prepared than you are” and that it was difficult to anticipate all the challenges that may be faced (i.e.
internal politics, changes in priorities, a site’s scientific community and resources).

Lessons & Advice

As a mentor, museum professionals are responsible to both individuals and the institution to which they are
matched. Making a connection with individuals and building a productive relationship are critical to a
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mentor’s and a site’s success. With this in mind, current faculty provided these words of advice to current
and future mentors:

* Clearly establish a system of communication. If possible, determine this at the dissemination
workshop before mentees return to their sites and are immersed in day-to-day work.

o Decide on the optimum way to communicate, identify the key contact person/people, and
schedule regular calls or check-in points

o Establish clear milestones and set clear action items to coordinate for these set times

o Take detailed notes and/or share a summary email of your discussions so everyone is on the
same page

* Learn as much about your dissemination site as possible. What does their organizational structure
look like? Who are the key influencers and decision-makers? Who is their audience? What do their
public programs look like? Have they worked with scientists before? What are their strengths and
weaknesses? What is their business/seasonal cycle? Knowing how the institution operates can help
you understand how your mentees can be successful in their implementation.

* Understand the goals of the project and be clear on key deliverables. Make sure your mentees are
clear on goals and deliverables. Having a good sense of these expectations will help you guide your
dissemination site to a positive end.

* Be flexible and adaptable. Plans might change, priorities might change, staff might change. We all
work within the realities of running a museum and as a mentor it is important to acknowledge that
plans are not always concrete. Trust your instincts in adapting to the needs of your site.

* Be open and honest with your dissemination site and encourage the same from your mentees. Have
humility and acknowledge that you don’t know everything but can help them find answers.
Acknowledging your own strengths and weakness helps to build trust between mentor and mentee.

* Acknowledge that each site is different. Each has its own set of challenges. Not all sites will progress
the same way and it is okay to struggle. As a mentor you need to “temper their [site] expectations
and make sure they can maximize success at their site.”

* Know that you have support in your role as a mentor. You are part of a community of practice and
your peers are a resource. “There is a support group here and some of our jobs is to support this
network full-time.”

* Celebrate success!

Implications for Future Dissemination
As the mentorship program expands with the NSF broader dissemination grant, suggestions were offered to

improve the mentorship experience including:

* Keep an open line of communication with other mentors; to share success, challenges and process
with each other so they can learn iteratively and improve with each round.
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* Develop a mentor section on the PoP website filled with resources on best practices, suggested lines
of questioning, progress milestones, discussion board, etc.

* |dentify key (in-depth) questions for mentors to ask their sites at key milestones of the project. Often
these questions would come up as part of a faculty debriefing call. It would be useful for all mentors
to keep these types of questions in mind when they are talking to their sites and have prepared
feedback for the mentor group.

* Have more up-front discussion before dissemination workshops to work out how the agenda and
particularly how the professional development sections will be facilitated by mentors.

* Provide time during the dissemination workshops for the faculty to get together each day and
debrief on how things are progressing with their sites. This would give mentors an opportunity to
share early concerns and solicit suggestions (face-to-face) from other mentors so that these initial
planning phases with their sites are as productive as possible.

* A ‘train the trainer’ model where mentors are further mentored by experienced faculty — especially
useful as the site network and mentor network extends beyond the initial core team.

Finally, in thinking about how to best support future mentors, the following quote presents an interesting
challenge and opportunity for the PoP Network:

I’m an unusual case because | know a lot about PoP and | don’t know as much about the new
sites even then, | know a lot more than the average person and that has been a huge asset to
draw on — to be able to talk about the model and talk about different failures and have
examples. Most people, especially the new mentors, have experience from their site but what
is the mechanism that the network can have to expand those mentors’ awareness of all the

different contexts and challenges and the ways its been implemented at other sites — just so

you can pull out examples and have that frame and context. Or case studies at one site and

how it’s changed over time and different decisions. I'm not sure the most meaningful way to
pass that along but it should happen. It’s really important. | think my site benefited from me
having that. Every mentor is going to bring something different. Every site needs something
different.

This quote summarizes a key issue for the core PoP team. To date, mentors have been intimately involved in
PoP and have amassed experiences, connections, and examples they can draw from to support their mentees
and dissemination sites. However, as that network extends beyond this very knowledgeable group of people,
how can these rich experiences be transmitted to newer, less experienced mentors who have only their own
experience to refer to as they coach their sites? Ensuring a good ‘match’ between mentor and dissemination
sites will be important, but providing these in-depth resources (and the time for mentors to comb through
them) will be equally valuable. Having a way to ‘catalog’ PoP experiences among mentors (and sites) will not
only be useful for the new mentors moving forward, they can be an important reference for current mentors
who are less familiar with the experiences/expertise of the ever expanding network.

SPOTLIGHT 53 Pacific Science Center
IMPACT IMLS PoPNet Summative Evaluation Report
T —— January 2014



CONCLUSIONS & RECOMMENDATIONS

Over the course of this IMLS grant, the Portal to the Public Network initiative demonstrated marked success
in achieving its intended goals and outcomes. In their own words, ISE museum professionals described
success for their institutions as developing credibility and confidence in working with scientists in their
community, formalizing or institutionalizing systems and structures of how to best work with scientists and
enabling greater institutional synergies, defining meaningful opportunities for visitor-scientist interactions,
and being viewed by the community as a resource for current science and exciting science programming.
They expressed a need for scientists to increase their skills and comfort in talking about their work with the
general public, increase their visibility and relevance in the community, and be inspired to participate in
meaningful, future collaborations with their museum. They hoped that through this program, their visitors
would engage in exciting, high-quality experiences with science and scientists, be more aware of the science
being done in their community, and ultimately be more science literate through their interactions with PoP-
trained scientists. For the most part, these goals were realized.

This summative study shows that the PoP dissemination model is successful. Its elements, presentation,
materials, and strategies have enabled new ISE sites to learn, adapt, and implement PoP at their own
museums. Participating scientists outcomes and visitor feedback also support the success of this program.
Initial implementation of PoP at 13 of 15 ISE sites occurred and there is evidence that about half of the sites
have moved towards program sustainability and expansion. That said, every project benefits from reflection
and refinement. As the project team moves forward to the NSF PoP:ENN broader dissemination project, it

should consider the following::

* The PoP implementation timeframe is challenging. While all sites understood the project’s milestones
upon entering the project, not all sites were able to execute within the implementation window. Certain
parts of the process—recruiting scientists, coordinating workshops, scheduling public programs—took
longer than anticipated for some sites. Looking back, the original five NSF dissemination sites had ten
(10) months to implement their initial PoP program while this group had only seven (7). Though it could
be argued that the extended time given to the original group of five was for stress-testing the PoP model,
seven months to design and execute an entirely new public program can be considered ambitious,
especially since ISEs had to, themselves, learn and apply new skills, strategies and develop a teaching
philosophy. This challenge of time is difficult to prepare for and may not be easily mitigated, as even the
best-laid plans cannot endure contact with the realities of the every day. For some sites, a 7-month
implementation window is achievable, but we should recognize this might not be the case for all sites
that engage in PoP. Unforeseen complications can result in some sites needing to decide between the
long-term sustainability of the program and the short-term timeline expectations. Their decisions and
circumstances should not be construed as implementation failure but rather acknowledged as a course
correction.

o To maximize chances for success, reinforce the importance of the schedule early and often. Sites
and their mentors should work together at the onset of the project to define a feasible program,
and scale plans and expectations accordingly as they progress through implementation.



o To leverage the momentum from the dissemination workshop, sites should be encouraged to
minimize delay in initiating their PoP plans when they return to their museums. The longer sites
postpone their PoP program (e.g. recruiting scientists, scheduling PD, etc.), the easier it is for
other priorities to circumvent their forward progress. Additionally, sites need to diligently track
their progress to milestones and be prepared to adapt their strategies as circumstances change.

* Institutional readiness is critical. PoP implementation success greatly depended on the support museum
professionals were able to secure from their institution. Several challenges experienced by the
dissemination sites were rooted in misunderstanding or misalignment between small PoP teams (of 1-3
people) and their organization. These included issues with project prioritization and resource allocation
that were evident in smaller museums; and inter-departmental or organizational tensions that were
more common in larger institutions. To maximize the effectiveness of the program and facilitate
implementation efforts, sites must find ways to align their PoP program with their museum’s mission and
strategic priorities. This institutional buy-in not only ensures PoP efforts are suitably prioritized during
initial implementation, but also offers a greater likelihood that PoP is integrated into the larger
institutional scheme thus affording a better chance for program sustainability.

o Strategic PoP materials (e.g. PoP presentations, fact sheets, talking points, research highlights,
etc.) should be distributed at dissemination workshops and shared through the Network to help
PoP dissemination teams more easily talk about the initiative, its value and importance, with the
rest of their organization.

* PoP implementation prioritized over use of the PoP Network. While there was strong interest in the
network concept itself, use of the PoP Network (online and in-person) during this initial implementation
phase was inconsistent. Museum professionals kept their heads down and primarily focused their energy
on building momentum and ensuring key PoP deliverables were fulfilled. Reliance on a personal
connection with their mentor or the PoP team was more evident than use of the Network website. As
dissemination sites move towards sustaining PoP, the use of the Network is likely to change with sites
working more independently and with less reliance on their mentors.

o Underscore the value-add content (over-and-above existing materials) on the website. ISEs need
to have a reason to use the website, and exclusive resources or content would encourage them
to go online more often. Be more deliberate about putting information online only (e.g. use
email or direct communication as a preview of the more substantial information online).

o Use electronic communications like e-newsletters, listservs or an RSS feed to allow ISEs to keep
abreast of the initiative and learn of available opportunities and resources and more passively
engage with PoP

o Organize annual meetings, like that at ASTC, to allow ISEs to personally engage with and
connected to the PoP community of practitioners in a face-to-face manner.

* Resources should reflect greater variability of need. The ISEs in this project came from varying
backgrounds and brought with them different experiences and skills. They were all working under
different circumstances and as such they are seeking resources and assistance “filling in the gaps” where
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they lack knowledge or expertise. They believe the PoP Network can help them learn ideas and strategies
for how different sites are adapting materials and activities to different situations and connect to others
who are similarly challenged or who have found successes in similar circumstances. Therefore, while the
initial implementation phase was about learning the PoP basics, sustaining PoP will require more
adaptive thinking and avenues to share its outcomes among the community of practice.

o Expand/build-out implementation resources to reflect the variations in sites’ needs. For
example, sites were interested in learning how to scale PD activities and workshop agendas or
build PD elements from alternative materials. They requested modifications to existing materials
and others are interested in getting more support in areas where they have little experience like
in the development of scientist analogs and sourcing materials for scientist activities. Use the
PoP Network and encourage ISEs to share their adaptations, best practices, and ideas with

others in order to continue developing robust resources for this project.

* Scientists want meaningful programs. Through PoP, scientists and public audiences had the opportunity
to engage in meaningful face-to-face interactions at museums in their community. Visitors felt strongly
that this type of programming increased their interest in (current) science and helped them gain a better
understanding of the complexities and process of science. They valued these programs highly and
indicated that current science programming would increase the frequency of visits to their local museum.
Scientists also highly valued these interactions with the public and believed their investment of time
towards PoP was worthwhile. However, as with the original NSF scientist cohort, this group also noted
that the culminating public program needed to be meaningful and reach a broad audience. In essence,
scientists need validation for the time they spend doing professional development. They want to see

they are making a difference and reaching a lot of visitors.

o Museum professionals will need to balance their efforts between developing and facilitating
useful professional development and creating high-quality public programs that are compelling
and well attended. Programs need to be appropriate for scientists’ presentations/activities and

should draw a wide variety of audiences.

o When possible, ISEs should provide opportunities for scientists to prototype their activity.
Additionally, ISEs should set expectations with scientists on the program and museum visitors in

order to minimize surprises and ensure a productive, positive experience.

* Mentors have varied experiences. Sites all commented on value of their mentor in their implementation
experience. Whether their role was a taskmaster, sounding board, advisor, or friend, mentors provided
dissemination sites with guidance and support. Because this particular group of mentors was so
intimately involved with PoP, they had in-depth knowledge and experience with PoP and did little to
prepare for their role as mentors. However, as the program expands, there will be greater reliance on
mentors who have not had the same deep experiences, connections, and examples to draw from.

o Develop a framework or mechanism where less experienced mentors have access to critical
resources that will enable them to provide an expanding network of dissemination sites with the
assistance they need to be successful. This could be a Mentor Network or Hub that is developed
as a sub-site of the PoP Network website. Since most mentors are already part of the PoP
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Network, there are opportunities to minimize duplication of content/functionality by leveraging
existing website content and features.

Areas for Further Study

In 2012, Pacific Science Center received funding from NSF for a broad implementation grant, PoP: Expanding
the National Network (ENN). This initiative aims to develop an even more robust, interactive network of
dissemination sites and foster a larger, more diverse community of practice. Specifically, this project will:

* Broaden the dissemination of the Portal to the Public “guiding framework” to 20 new ISE
organizations, expanding its reach to organizations such as zoos, natural history museums,
universities and other ISEs that already have connections with the research community but are
looking for consistent and proven approaches to engage scientists with public audiences.

* Support collaboration among participating institutions and scientists by expanding the online
component of the Portal to the Public National Network to include a larger and more interactive
online component.

* Support innovation by creating an outward facing network that engages communities outside the
dissemination sites such as other networks, national initiatives, professional societies and funding
agencies.

Thus, as the Portal to the Public project continues to innovate and evolve through this new funding source,
there will be further opportunities to learn more about the model, dissemination practice, and the PoP
Network. Both formative and summative evaluation studies are being conducted for this new grant and will
center on the following evaluation questions.

Formative Evaluation Questions:

1) What are the practical materials, plans, and models necessary to help dissemination sites
successfully implement PoP and subsequently commit to sustained application of PoP at their site
beyond their grant requirements?

2) To what extent are incentive strategies, like mini-grants, effective in promoting program
improvement, innovation and creativity in sites’ implementation and expansion of their PoP
programs? Are there other strategies better suited at furthering program innovation?

3) In what ways can the Portal team best cultivate a philosophy of support, collaboration, and cross-
pollination among dissemination sites?
a. What is the tipping point between “communicating” and “collaborating”?
b. When do sites feel communication/collaboration is needed or necessary?

c. What are the most effective strategies for communication and collaboration?
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Summative Evaluation Questions:

1) Across all sites that have ever been trained in and implemented PoP, how has it varied within the
flexible framework? In the external contexts?
a. Relationships
b. Professional Development
c. Face-to-Face Programs
d. External Context

2) Are there patterns that point to categories or a typology of implementation strategy?
a. If patterns arise, are there any links with contextual factors?

3) What is the depth and breadth of common (high-level) outputs and outcomes demonstrated across
the sites of PoP (including past and new sites)?
a. Outputs: #s/types of programs, workshops, visitors engaged, scientists participating, etc.
b. Outcomes: scientist perceived growth; visitor learning/attitudes; ISI staff growth
c. Arethere any patterns between types of implementation and outputs or outcomes?

4) What has been the sustainability rate of the PoP model?
a. What proportion of sites have sustained the program institutionally and for how long?
b. What strategies for sustainability have been effective? Which have been less effective?
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APPENDIX A

PoPNet: Pre-Program Interview
Interview with Dissemination Site ISE Professionals

Name of respondent:

Institution of respondent:

Date of interview (day/time):

Thank you for taking the time to talk with me today about Portal to the Public. As we expand on the PoP
Network, it’s important for us to keep abreast of and understand the experiences of our dissemination site
partners so that we can develop a program that is valuable and applicable to the field. The purpose of this
interview is to get perspectives from you in anticipation of the workshop in June.

Our conversation should take about 30 minutes. There are no right or wrong answers. Your feedback will be
aggregated with others from different sites so it remains confidential and anonymous. Any direct quotations
used in reporting will be connected only with your institution name, and not attributed to you or your job
title. I will be the only one analyzing this information. Do you have any questions before we begin?

‘ PERSONAL PERSPECTIVE

1) What position do you hold in your institution? What are your general
responsibilities?

2) In your own words, how would you describe the Portal to the Public project to
someone not in the museum world?

3) What do you see your role being in this Portal project? Please describe some
of the activities or responsibilities you expect to have.

4) What skills or understanding do you currently have that you feel will help you
in implementing PoP at your institution?

5) Onascale of 1to5, where 1is “not at all comfortable” and 5 is “very
comfortable” — how comfortable do you feel working with or interacting with
scientists? Explain the rating.

6) What skills or understanding are you hoping to gain from the PoP experience?

7) What aspects of the PoP project are you most excited about or interested in?
(i.e. professional development training, events, working with visitors, working
with scientists)

8) Do you have any (personal) anxieties about this project?




‘ INSTITUTIONAL PERSPECTIVE

9) In the past, to what extent have scientists participated in programs at your
science center/museum?
a) Describe these programs (i.e. type of program, frequency, size of
event, repeating or one time)
b) Who is the typical visitor or audience for these programs?
c¢) How would you rate their success?

10) If PoP is successful at your institution, what would success look like (what types
of outcomes would there be) for:
a) Yourinstitution?
b) Participating scientists?
c) Participating visitors?

11) Based on your knowledge of your institution and your community, what would
you identify as the biggest asset or greatest advantage your science
center/museum has in making this program successful?

12) Do you anticipate any challenges or roadblocks in implementing this project at
your institution? What are some of those?

‘ Portal to the Public National Network

Your site is joining the Portal to the Public National Network (PoPNet), a community of practice among sites
that encourages collaboration and innovation. This network will enable participants to connect to staff at
other sites, provide access to resources such as professional development elements, sample marketing
materials, and evaluation findings, and provide ways for participants to post questions, share success stories,
program advice, innovations and ideas. The National Network’s community of practice is supported and
enhanced by the PoPNet website and annual PoPNet meetings.

13) To what extent would you be interested in participating in the following... and
why or why not?

a) Community of practice to support innovation and collaboration
1. Not atall interested
2. Not very interested
3. Somewhat interested
4. Very interested

b) Collections of resources for use in programs
1. Not atall interested
2. Not very interested
3. Somewhat interested
4. Very interested

c) In-person annual meetings
1. Not at all interested
2. Not very interested
3. Somewhat interested
4. Very interested




14) Do you have any other comments about Portal to the Public?

Thank you for participating in this interview today. | look forward to meeting you in person.




APPENDIX B

PoPNet: Post-Program Interview
Interview with Dissemination Site ISE Professionals

Name of respondent:

Institution of respondent:

Date of interview (day/time):

Thank you for taking the time to talk with me today about Portal to the Public. As we expand on the PoP
Network, it’s important for us to keep abreast of and understand the experiences of our dissemination site
partners so that we can develop a program that is valuable and applicable to the field. The purpose of this
interview is to reflect on your Portal to the Public dissemination experience and discuss your perspectives on

the PoP National Network.

Our conversation should take about 45 minutes. There are no right or wrong answers. Your feedback will be
aggregated with others from different sites so it remains confidential and anonymous. Any direct quotations
used in reporting will be connected only with your institution name, and not attributed to you or your job
title. I will be the only one analyzing this information. Do you have any questions before we begin?

PERSONAL PERSPECTIVE:
First | would like to discuss your overall role in PoP

1) How would you describe your role in implementing Portal to the Public at your
institution?

2) Describe the types of interactions you had with scientists/researchers during
this project.

What types of interactions have you had with scientists/researchers?

Can you describe the nature of your relationships with PoP
scientists/researchers?

How have these experiences been different from any previous experience
you’ve had with them?

3) To what extent have you been personally impacted from working on this
project?

Has PoP shaped your understanding of science overall?

Has PoP shaped your understanding of science communication?
Has PoP influenced your understanding of (current) science?
Has PoP influenced your relationship to scientists?

Has PoP influenced you as an informal science education professional?




PERSONAL PERSPECTIVE:

First | would like to discuss your overall role in PoP

4) What were the highest ‘costs’ for you, personally, about working on this
project?

INSTITUTIONAL PERSPECTIVE:
Now | would like to talk about the impact of PoP on your museum and community

5) How has PoP impacted your institution?
e  Whatis the value of PoP at your museum?

e Given your experience, how do you think it fits in with your mission and/or
public programming strategy?

6) How has PoP impacted your community? (scientists, visitors)

7) What do you think is the most significant impact or benefit PoP has made in
your museum/community?

8) What would you say are the biggest challenges you encountered as you
implemented PoP?

9) What are the most important lessons learned from your implementation of PoP
at your site?

10) How do you anticipate PoP will be sustained at your museum?

e  What resources do you think you will need to make this happen?

CONCEPTUAL FRAMEWORK REFLECTION:
Let’s talk about the conceptual framework and planning process

11) Thinking back to the 3-day workshop where the conceptual planning process
and guiding framework were first introduced. Do you think this was a valuable
process for you and your team?

12) How did you use the framework when you returned to your institution? (Did
you share the framework?)

13) Did your conceptual plan change from its original form? How?

DISSEMINATION PROCESS FEEDBACK:

I’d like to finally get some feedback from you on the dissemination process

14) In your opinion, what are the most effective elements of the PoP
dissemination process? Why?




DISSEMINATION PROCESS FEEDBACK:
I’d like to finally get some feedback from you on the dissemination process
*  What elements worked well?

*  What elements did you utilize the most?
e What practice/strategy was most useful?

*  Were there PD elements that were more effective than others for your
scientists?

15) What suggestions do you have improving the PoP dissemination to sites?
*  What would you change about the dissemination process?

*  What type of support did you need that you did not receive?

16) Would you be interested in serving as PoP faculty mentor for future
dissemination sites?

PORTAL TO THE PUBLIC, NATIONAL NETWORK:

Finally, | would like to get your thoughts on the National Network

17) To what extent did you/your institution use the National Network during your
implementation of PoP? Describe some of your activities.

*  What circumstances/questions compelled you to use the Network?

*  What types of resources did you use?

18) Did the Network meet your needs? Why or why not?

19) What were the most useful elements of the Network?

*  What features/services did you use most often?

20) How could the Network be improved upon?

*  What features/services would be useful to you?

21) How do you anticipate using the PoP National Network moving forward?

WRAP UP

22) Do you have any other comments about Portal to the Public?

Thank you for participating in this interview today.



APPENDIX C

PoPNet: Workshop Feedback

Thank you for attending the PoPNet Workshop

Before your projects get fully underway, we would like you to take some time to reflect on your workshop experience--the presentations, materials,
discussions, connections—and share your thoughts on what went well, how we could improve the experience, and the ideas, practices and strategies

that were most useful or had the greatest impact on you.

This survey should take about 10 minutes to complete. Like all our evaluations, there are no right or wrong responses; your feedback will be
aggregated with those from other sites so it remains confidential and anonymous. This survey is voluntary and you may opt out at any time.

If you have questions about the Portal to the Public Evaluation, including this survey, please contact Angie Ong, Evaluation Manager at Pacific
Science Center [206-443-2388 / aong@pacsci.org]

Please indicate when you attended the Seattle Dissemination Workshop.




PoPNet: Workshop Feedback

Meeting Arrangements & Logistics

To what extent do you agree with the following statements? [Rating scale: 1=Strongly
Disagree......5=Strongly Agree]

| received my invitation to participate in plenty of time to make
arrangements to attend.

Flight and hotel information was timely and helpful.
Hotel accommodations were suitable and appropriate.

Meals and food arrangements met my needs.

0000 O-
OO00O O~
0000 O«
0000 O-
0000 O-

PSC staff responded to my logistics inquiries in a timely manner.

Do you have any other comments about meeting logistics?




PoPNet: Workshop Feedback

The Dissemination Workshop

How would you rate the overall effectiveness of this workshop in preparing you to
implement Portal to the Public at your institution?

Poor Fair Average Very Good Excellent

Workshop effectiveness O O O O O

Why did you choose this rating?

4

How would you rate the following elements of the workshop?

Poor Fair

>
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Very Good Excellent

Overall workshop organization and structure
Workshop content

Materials and resources provided

Activities and hands-on experiences
Duration and length of workshop
Opportunities to interact with colleagues

Workshop facilitators

OO0OOOO0O
OO00O00O0O0O
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PoPNet: Workshop Feedback

Usefulness of Workshop

Please rate each workshop TOPIC/ACTIVITY on its usefulness in preparing you for Portal
implementation. [Rating scale: 1=Not at all useful......5=Very useful]

Introduction to Guiding Framework and the Portal to the Public
National Network (overview presentation)

Building your Conceptual Plan (overview presentation and small group
planning/reflection)

Relationship Building and Scientist Recruitment (presentation and
discussion)

Professional Development Experiences (presentation and hands-on
activities)

Public Program Formats (presentation and program at Pacific Science
Center)

ONONONONONOL
ONONONONONOL
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Meet PoP Scientists (conversations at PSC public program and panel
discussion)

How valuable were each of these EXPERIENCES to preparing you to implement the Portal
framework at your institution? [Rating scale: 1=Not at all valuable......5=Very valuable]

Listening to case studies and examples from Portal Partners
Experiencing hands-on professional development

Interacting with PoP scientists (during public program or panel
discussion)

Planning & reflection time with your museum team

Presenting, listening to, and reflecting on Conceptual Plans (in large
group)

Reflection and discussion as a large group

OO OO O0O0-
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Networking with people from other museums

What was the MOST valuable experience you had at the Seattle workshop? Why does this
resonate with you?




PoPNet: Workshop Feedback

Workshop Comments & Suggestions

If you could have spent more time doing ONE thing at this workshop, what would that
have been and why?

v

What suggestions do you have on how we can make the Dissemination Workshop
experience more useful for its participants?

v

What, if any, challenges do you foresee as you begin to implement what you learned in
this workshop? Are there areas you feel less comfortable with or less prepared for? Are
there areas you would like to learn more about or continue discussing with the Portal
team, your mentor, or Network peers?




PoPNet: Workshop Feedback

Workshop Impact & Next Steps

To what extent do you agree with each of the following statements? [Rating scale:
1=Strongly Disagree...5=Strongly Agree]

| clearly understand the Portal guiding framework.

The workshop and materials increased my confidence about
implementing a Portal program.

The workshop and materials increased my willingness to try new
approaches.

The atmosphere at the workshop was team-oriented, friendly and
supportive.

| am clear about project expectations.

OO O O 00O-
OO O O OO
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OO O O 00«

| am clear about the resources available to our museum to implement
the Portal framework.

Now that you have participated in the Dissemination Workshop, how well prepared do you
feel you are to implement a Portal program at your institution?
O Very well prepared

O Fairly well prepared

O Neutral
O Under prepared

O Very under prepared

Any other comments about Portal to the Public and the Dissemination Workshop?

A




PoPNet: Workshop Feedback

Portal to the Public National Network

As a Portal to the Public dissemination site, you are automatically part of the National Network — a community of practice that encourages PoP
collaboration and innovation. The network is supported by the PoPNet website and annual PoPNet meetings. The network will provide additional
strategies for recruitment, partnership, professional development and program formats. In addition the network will explore ways of linking with
funding agencies, professional societies and other initiatives.

How well do you feel you understand the goals of the Portal to the Public National
Network?

O | understand the Network goals very well
O | somewhat understand the goals of the Network

O I have little understanding of the Network goals

What other services should the National Network provide?




PoPNet: Workshop Feedback

Feedback on the Studio

During your visit to Pacific Science Center, you had the opportunity to visit the Studio exhibit (pictured above). The Studio integrates a change-
ready exhibit template with programming related to the highlighted content. It is one way that Portal to the Public face-to-face programming
between scientists and visitors is integrated into an exhibit area on current research. This exhibit uses objects, text, and multimedia elements to
embed current science research into an existing (or new) exhibit or serve as a stand-alone exhibit area.

To further our understanding of the appeal of this concept within the museum field, we are interested in your feedback on this exhibit.

To what extent are you interested in exhibit models that integrate a changing current
science exhibit within a larger, permanent exhibit installation?

Not at all interested Somewhat interested Interested Very interested

To what extent are you interested in a similar change-ready, Studio model for your
museum?

Not at all interested Somewhat interested Interested Very interested

Why did you choose the rating above?




PoPNet: Workshop Feedback

What value, if any, do you believe this exhibit-program change-ready model can contribute
to the ISE/museum field?




APPENDIX D

Portal to the Public: Scientist Survey

Welcome!

Participant Consent

You have been asked to participate in the summative evaluation study of the Portal to the Public Network (PoPNet) project because you have
worked with a museum to develop public programming on a current science topic. The purpose of this study is to understand the usefulness and
effectiveness of the Portal to the Public model for connecting scientists and the public at museums around topics of current science.

If you agree to participate in this study, you will complete the following online survey which includes questions on your views on outreach to the
public in general, outreach at your institution, and the Portal to the Public project as a model for connecting scientists and the public in museums.
The survey will take about 10 minutes to complete.

We do not anticipate any risks or benefits to you by participating in this study. Your answers will be anonymous. The records of this survey will be
kept private, accessible only by the researchers. Your email address, name, or institution will not be associated with your responses. No identifying
information will be included in any reports resulting from this study.

Taking part is voluntary: Taking part in this study is completely voluntary and there are no consequences to you if you choose not to participate.
You may skip any survey questions that you do not want to answer, and you are free to quit the survey at any time. If you do exit the survey partway
through, your answers will not be cached or included in any data analysis. Only those participants who fully complete the survey will have their
responses counted.

If you have any questions about this study or would like a copy of this consent page, please contact the Portal to the Public Evaluation
Manager:

Angie Ong
Evaluation Manager, Pacific Science Center
aong@pacsci.org | 206-443.2388

If you have any questions about your rights or concerns that you can't discuss with the investigator, you may call the institutional review board:

Ethical & Independent Review Services, phone: (816) 421-0008, email: info@eandireview.com.

By clicking "Next" below, | indicate that | have read the above information, had the chance to ask questions and receive answers, and |
consent to take part in the evaluation study.
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About Engaging the General Public

What do you think are the TOP 3 reasons for scientists and researchers to engage with the
general public? [Check at most 3 options]

|:| To counteract misconceptions about science

|:| To contribute to the public understanding of research

|:| To inspire others about science or to promote science

|:| Because it is personally rewarding for the researcher/scientist

|:| Because it is a duty to science and a commitment to society

I:I Due to expectations/requests (e.g. funding requirements, extension work, media, public funding)
|:| To improve the public perception of the scientist's institution

|:| To influence policy and regulation--make science matter

|:| It is part of the scientific process to communicate its communicate its findings broadly, including the public

I:I Other (please specify)

Do you feel that your institution is generally supportive towards scientists/researchers

who take part in activities to engage the general public in science?

O Very unsupportive

Do you feel that your peers and colleaqgues are generally supportive towards
scientists/researchers who take part in activities to engage the general public in science?

O Very supportive
O Supportive

O Don't know / neutral
O Unsupportive

O Very unsupportive
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Do co-workers/colleagues at your institution take part in activities that engage the general
public in science?

O Don't know / not sure
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About Engaging the General Public (cont'd)

Below are some things people have said about engaging with the general public about
science and engineering. To what extent do you agree with these statements. [Please rate

each of the following on the agreement scale].

Strongly . Strongly
. Disagree  Neutral Agree
Disagree Agree

Scientists who communicate a lot with the general public are not well regarded by
other scientists.

Engaging with the general public might help researchers make new contacts for their
research.

Funders of scientific research should help scientists communicate with the general
public.

Scientists have a moral duty to engage with the general public about the implications
of their research.

I don't think my research is interesting to the general public.

The main reason to engage with the general public is to get their support for science
and engineering.

| simply don't have time to engage with the general public.

I would not want to be forced to take a public stance on the issues raised by my
research.

Science communication to the general public is best done by trained education
professionals and journalists.

Engaging the general public in science is personally rewarding.
My research is too specialized to make much sense to the general public.
| would need help to personally engage the public with my work.

I would be happy to take part in a science engagement activity that was organized by
someone else.

Public engagement could help with my career.

Engaging with the general public is best done by senior researchers.

OO OO0O0O0 O OO OO O O O O
OO OO0 O OO OO O O O O
OO OOO0O O OO OO O O O O
OO OO0O0O0 O OO OO O O O O
OO OO0O0O0 O OO OO O O O O

How much time would you like to spend engaging with the general public about science
and research?

O More than | currently do
O About as much as | do now

O Less than | currently do
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What is currently limiting your activities to engage the general public in science and
research? [Check all that apply]

|:| I am too junior in my career

|:| | have serious time constraints

|:| | lack opportunities or a venue to do so

|:| Outreach is not encouraged, promoted or valued by my superiors
I:I Outreach is not encouraged, promoted or valued by my peers
|:| I am only in the US for a limited period

|:| There is no senior level support

|:| I lack the skills to be effective

|:| I have difficulty conveying my research to the general public
|:| English is not my first language

|:| | would have to do it in my own time

|:| | feel that someone with more experience in education/communication should do this

I:I Nothing is limiting my activities to engage the public in science and research

|:| Other (please specify)
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About your Portal to the Public Experience

Did your presentation/activity directly relate to your current research?

If No, why not?

How effective do you feel your presentation/activity was?

Not at all effective Not very effective Somewhat effective Very effective

O O O O

Please explain your rating above.

How often did you observe the following behaviors/activities at your station/table?

Some of the  Most of the
Never Rarely . . N/A
time
Visitors asked you questions about the topic and concepts presented at
your table.

Visitors were interested in trying the hands-on activity at your table.

Visitors were making their own observations about what was happening
with your activity.

time
Visitors experimented with your activity (i.e. tried it more than once) O O

O OO0 O
O 000 O
O 000 O

Visitors talked with others about the activity and concepts presented at
your table.




Portal to the Public: Scientist Survey

Impact of Portal to the Public

What was the main benefit of participating in the Portal to the Public project?

Since participating in this program, to what extent do you feel your skills in
communicating science and current research have changed?

No change or improvement Minimal improvement Some improvement A lot of improvement

O O O O

For each of the following statements, please rate the degree to which you with agree with

that statement.

Strongly . Strongly
. Disagree Neutral Agree
Disagree Agree

My participation in Portal to the Public has influenced the way | think about my
research.

My participation in Portal to the Public has positively influenced the way | think about
the public's ability to understand or engage in thinking about my research.

| would recommend participating in Portal to the Public to a colleague.

Portal to the Public was worth the time and effort | put in.

I will continue to be involved in Portal to the Public efforts.

| would choose to participate in another museum-based effort like Portal to the Public

| am looking for other non-museum opportunities to apply what | learned from my
Portal to the Public experience.

Portal to the Public has encouraged me to do more to communicate my research to

O 00000 O O
O 00000 O O
O 00000 O O
O 00000 O O
O 00000 O O

non-experts.

Briefly discuss your perspective on whether your overall efforts to take part in Portal to the
Public were worth your participation?
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Please tell us about yourself

All personal information is kept confidential and used for research purposes only.

Are you...?

O Male
O Female

O Prefer not to answer

Which best describes your affiliation?

O Academia

O Industry or Nonprofit Organization
O Government (agency)

O Other (please specify)
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Which of these best describes your current academic position?

O Undergraduate student

O Graduate student
O Postdoc
O Faculty member

O Other (please specify)
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Which of these best describes your current position?
O Researcher / Research Scientist
O Teacher / Educator

O Education or Outreach Coordinator

O Other (please specify)
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Your Museum Affiliation

At which museum or science center did you participate in the Portal to the Public project?
O Austin Children's Museum

O cosl

O The Discovery Museums

O Miami Science Museum

O North Carolina Museum of Natural Sciences

O Rochester Museum and Science Center

O University of Michigan Museum of Natural History
O Science Center of lowa

O Powerhouse Science Center

O California Academy of Sciences

O Headwaters Science Center

O Koshland Science Museum

O Natural History Museum of Utah

O Oregon Museum of Science and Industry (OMSI)

O UNC Morehead Planetarium and Science Center

Other Comments?
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Thank You

Click the "Previous" button to review your answers, or click "Done" to send in your responses.

Thank you for completing the Portal to the Public survey. Your ideas and thoughts are very important to us and will contribute to a better
understanding of science communication and developing innovative and effective public engagement programs.




APPENDIX E Visitor Survey Interview #:_____ Date: __

PORTAL Please help us learn more about this program! | AM L / pm L Weekday 0 / Weekend O

tothe Public

1. How interested are you in science? [Circle one]
Not at all interested Very interested
1 2 3 4 5 6 7

2. What was the most interesting or exciting thing you discovered today during this program?

3. Were you aware that the people who facilitated these experiences today were local professional researchers,
scientists or university students?

1 ves 1 No [ 1wasn’t sure

4. After my experience with a scientist(s) or researcher(s): [Check all that apply]

O an my questions were answered.
O New guestions or ideas came up for me.
O] rm interested to learn more about the topic.

[ rd like to come to the next program like this here at the museum.

5. Please share with us one or two new questions or ideas that the experience might have brought up in you:

6. How satisfied were you with the following? [Please circle the appropriate rating for each.]

Not at all satisfied Completely satisfied

Your overall experience with a scientist(s) today. 1 2 3 4 5 6 7
The scientist(s)’ ability to communicate about 1 5 3 4 5 6 2
science.
The actlv.lty used. by the scientist/researcher to 1 5 3 4 5 6 2
communicate science.
The scientist(s)’ ability to connect with you 1 5 3 4 5 6 2
personally.
The scientist(s)’ ability to invol hol

e scientist(s)’ ability to involve your whole 1 5 3 4 5 6 2

group.

PLEASE TURN OVER =



Which of these are most important to you when interacting with a scientist or researcher at an event like this?

Please check your TOP 3 reasons.

O Gaining an appreciation of how science works

That the information is trustworthy

O0O0000 0O

Experiencing current science, science in the making, science that is not in textbooks

Experiencing an authentic interaction with a real scientist

That the information is clear and understandable
Learning about science and research happening in this community
Meeting a good role model for myself or my children

Experiencing hands-on materials related to a scientist’s work

How interested would you be if this museum continued to offer programs focused on current research that
provided you with opportunities to meet and engage with scientists in your community? [Circle one]

Not at all interested

Very interested

1 2 3 4

6 7

Would a program like this change how often you would visit?

O 1 would definitely visit more often
O 1 would probably visit more often
O] This would not change how often | visit

] Not sure

Tell us about yourself:

What museum are you visiting today? [Check one]

Rochester Museum & Science Center
University of Michigan Museum of Natural History
Science Center of lowa

Powerhouse Science Center

OO0oOon0

California Academy of Sciences

Are you a member at this museum? [O Yes 0O No

Who did you visit with today? [Check one]
OO Alone

O Group of one or more adults (no children)

O Group of adults and at least one child under 18

» How old is the YOUNGEST child in your group:
years old

How often do you visit this museum? [Check one]
O Today is my first visit.

O Rarely (less than once a year)

O Occasionally (1-3 times per year)

O Frequently (4 or more times per year)

Do you work in a science, engineering or
technology-related field? O Yes O No

lam: O Male O Female O Prefer notto answer
What year were you born?

What is your zip code?

THANK YOU FOR YOUR TIME. HAVE A GREAT DAY.
Please return this survey to a staff member.




APPENDIX F

IMLS PoPNet Focus Group Discussion Guide:

Returning Faculty Mentors from Rounds 1-3 Only
Time required: 40-45 minutes

The following discussion guide provides a draft outline for the focus group of PoPNet Faculty being conducted
Friday, October 18th from 12:00-1:00pm. The conversation will center on the themes of motivation, preparedness,
experience and lessons learned.

Introduction:

Thank you so much taking the time to speak with me today. I’'m sure a few of you might have attended a focus
group before, but | always like to start by discussing some basic ground rules because everyone runs focus groups
differently. Basically, everyone has a voice and | hope to hear from everyone — one at a time. There are no right or
wrong answers and it’s okay to disagree. We want to ensure that everyone has a chance to offer their honest
opinion. And, because we want to respect your time, | will sometimes need to interrupt a perfectly good dialog to
move us in another direction in order to keep the conversation going and make sure we get to all the important
things we need to talk about. If there is something you really want to make sure we’re aware of, please make a
note of it and we will hopefully find some time to circle back at the end of our discussion.

I’d also like to let you know that this session is being recorded for evaluation purposes only. | want to make sure |
focus on your comments rather than taking notes. Is it OK with everyone that we’re recording this?

Discussion:

1. Motivation for mentorship
a. Why did you decide to become a mentor?
b. What experiences did you have previously that you felt could be applicable to your mentorship?
c. Did you have goals for your mentorship experience? Did you have outcomes you hoped to achieve?

2. Effectiveness in preparing to be a mentor
a. What did your preparation involve?
b. To what extent did you feel you were effectively prepared to be a mentor?
c.  What, if anything, would you have done differently?

3. Experience as mentors
a. Canyou describe a highlight of your mentorship experience?
i.  Why did you choose this experience to describe?
ii. What did you learn from this experience?

b. What about a challenge? Can you describe a particularly challenging situation with your mentee?
i. What did you learn from this experience?
ii. What would you do differently next time?

c. To what extent did this mentorship experience enable you to learn about yourself?
i. How would you apply this learning?

4. Lessons learned and advice
a. Thinking about your experience, what qualities do you think make for a good mentor?
b. What are one or two pieces of advice you have for mentors who are just starting out?



