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EXECUTIVE SUMMARY

With support from the Institute for Museum and Library Services (IMLS), Pacific Science Center (PSC) created
The Studio—also referred to as Research Focus Gallery in earlier grant documents—a portal to current
medical research within the Science Center’s new human health exhibit, Professor Wellbody’s Health and
Wellness Academy (Wellbody Academy). The Studio is a 500 ft? hybrid exhibit/program space that combines
artifacts, hands-on exhibits, media, and a programming area where local researchers communicate their
work to visitors. Using a magnetic peg-system that enables text and image panels to be repositioned and
changed with ease, The Studio was designed to be flexible. This modularity enables the project team to install
a new current research exhibit every six months.

The aim of the IMLS Studio project was to design and implement a cost-efficient, change-ready exhibit model
that could serve as a means for museum visitors to learn about current science research. Being situated
within a larger similarly themed permanent gallery, this exhibit offered an opportunity to investigate the
nature of how visitors negotiate between the topics of current and established science and the spaces each
of those occupy within their museum visit. The addition of science programming extended the opportunities
for visitors to engage with authentic science experiences.

From the onset, The Studio presented the PSC project team with challenges. Delayed timing of the Wellbody
Academy and the need to design, develop, and sustain The Studio and an additional change-ready exhibit,
Portal to Current Research, required team agility and tenacity. Yet despite these issues, The Studio team
successfully created an aesthetically compelling, content-rich exhibit space that showcased current health
science research to museum visitors. During the grant period, three different exhibits were designed and
installed; each was on display for a six-month period. These exhibits were on the topics of global health,
genetics, and neuroscience. This summative evaluation study shows that this changing exhibit/program
hybrid space was effectively embedded within the larger permanent gallery and that it can serve as a flexible,
cost-efficient model for other institutions.

Data was collected for this summative evaluation study throughout the grant period, from October 2012
through December 2013; findings from the formative evaluation study were incorporated where appropriate.
Below are highlights from each audience:

PSC Visitors

Data was collected from two types of visitors: 1) casual visitors to the Science Center who were either
intercepted near The Studio and asked to participate in facilitated exit surveys, or video recorded as they
approached, entered, and/or explored The Studio; 2) cohort visitors who applied and were selected to
participate in a long-term study requiring them to visit The Studio approximately every six months as exhibit
themes changed. These participants were observed during their visit, interviewed on site, and completed a
follow-up online survey some weeks after their visit.

* An estimated 75% of PSC visitors were exposed to The Studio during their visit, with over half (53%)
being in mixed groups of adults and children.
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o 40% of visitors stopped to explore the exhibit (by walking up to and watching, reading, or
engaging with at least one exhibit element). Notably, over half of the visitors observed (54%)
walked through the space without stopping.

o On average, visitors stayed in The Studio for 4 minutes and 7 seconds, which was comparable, if
not better than similarly sized temporary exhibits in PSC (installed in the Portal to Current
Research).

o Within Theme 3, the most popular elements were the mouse brain kiosk, the Mindball® game,
and Discovery Carts. Additionally, Scientist Spotlight programs were highly valued by visitors and
most reported learning something new from their interactions with scientists and in the exhibit
(4.56 out of 5).

*  73% of responses from cohort group post-visit surveys revealed that their Studio was still memorable,
with most remarking on specific elements they particularly enjoyed.

o 87% of respondents said that non-computerized, hands-on activities contributed to their group’s
exhibit enjoyment (rated either “Extremely” or “Pretty Important”) and 84% indicated facts and
content were important.

o Two-thirds of cohort visitors reported that they, or someone in their group, had talked about the
exhibit or content presented in the Studio to others. References to the Next Generation Genetics
exhibit were more content-specific than those from the Minds and Machines exhibit, which were
focused primarily on their Mindball experience.

o 41% of cohort visitors indicated they had followed up on something they learned from their
Studio visit. Again, the genetics exhibit appeared to elicit more specific action (e.g. researching
topic on the internet, reading a book, being more aware of the topic in traditional or social
media) than the exhibit on neuroscience.

*  Although casual visitors interviewed ascribed a high value to The Studio (4.45 out of 5), their

understanding of the nature and fit of the exhibit were less certain.

o About 44% reported seeing content related to health and wellness research while 28% indicated
they saw something relating to current research, and 24% recalled information about local
research. Only 10% of casual visitors were aware that exhibits in The Studio changed on a
regular basis.

o Respondents rated The Studio’s ‘fit’ within the larger context of the Wellbody Academy a 3.51
out of 5; 60% indicated that the exhibit fit “Completely” while 32% responded more
conservatively with “Mostly.” These results should be interpreted cautiously as the concept of
‘fit” may be difficult for people to grasp and that visitors may interpret fit in different ways —
content, layout, look-and-feel, etc.

Thus, while visitors were mostly positive about their experience in The Studio, they were still somewhat
challenged by the exhibit. The physical layout did not encourage deep exploration and visitors subsequently
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focused on only one or two parts of the exhibit—often interactive or visually interesting elements. The most
appealing exhibit content tended to have personal relevance or meaning to their everyday lives. Juxtaposed
to the kinetic and high-energy environment of the Wellbody Academy, the ‘seriousness’ of The Studio was
often a difficult transition for visitors; and groups, particularly with young children, were not often compelled
to dwell in the exhibit. While visitors indicated that they enjoyed The Studio and believed their experience
added value to their overall PSC visit, they were less aware that it showcased current, local research and that
the exhibit changed frequently.

Given these challenges, it is recommended that the project team develop visual “hooks” that grab the
attention of passers-by and draw them into the exhibit. By creating opportunities for visual stimulation and
active engagement that feature personally relevant content, The Studio can encourage curiosity and
exploration. Additionally, the project team should consider incorporating small elements (e.g. visual, tactile,
activity-based) that appeal to younger audiences to acknowledge and welcome family groups into the exhibit
area. Programs—Discovery Carts and Scientist Spotlights—have been shown to add dimension and richness
to visitor experiences and should therefore be developed so they more closely connect with and complement
Studio exhibits. As a means to extend their exposure to the topics and encourage further study, The Studio
should offer visitors in-exhibit resources such as a listing of websites and/or leaflets; and an online catalog of
content and media archived from all Studio themes.

Participating Scientists

Because this project not only focuses on The Studio as an exhibit, but also The Studio’s programming, it was
important to understand the experiences of the scientists who were specifically trained to deliver face-to-
face interactions with public audiences. Forty-three scientists and researchers representing 10 different
organizations in the Puget Sound area completed PSC’s Science Communication Short Course training
workshop and about half completed a follow-up online survey after participating in at least one public
program. Overall, scientists’ experiences and attitudes were very similar to results from other Portal-related
programs (e.g. Research Weekends), which positively reflect on the quality and consistency of PSC’s Science
Communication Fellows program.

* The majority of respondents (77%) were employed in research positions; 5% were medical doctors. The
most popular reasons cited for participating in the program were “to inspire others about science or to
promote science” (29%) and “contribute to the public understanding of research” (26%).

* Almost all respondents (96%) believed that their skills in communicating science and their current
research had improved with the majority (68%) reporting that their interactions with visitors caused
them to think about their work in new ways.

*  82% of scientists indicated that their hands-on activities related directly to their current research.
Respondents estimated that about half of visitors to their station asked questions about the topic or
concepts presented and over three-quarters were interested in trying their hands-on activity.
Additionally, scientists reported that about one-third of visitors engaged in observations about the
activity or experiment presented.
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*  41% of scientists expressed an interest in spending more time engaging with the general public than they
currently do. Respondents were also in strong agreement (4.86 out 5) that their participation in the
program was a worthwhile effort and something they would recommend to a colleague.

Data suggests that for the majority of scientists (86%), The Studio exhibit space had at least “a little impact”
on their presentations. Those who reported some influence explained that the accompanying Studio exhibit
enabled them to refer visitors to objects, images or text panels that illustrated points they were presenting,
or they felt that visitors in the exhibit space were primed to discuss the topic. Over half of the scientists (55%)
believed that visitors they spoke with were able to make sort of connection between their
presentation/activity and The Studio exhibit. As a result, almost half (46%) indicated they would prefer to be
located within The Studio in future public programs. Given these findings, a more strident effort should be
made to design a scientist recruiting strategy that maximizes the opportunities to support the potential for a
hybrid exhibit/program model; and scientists should be trained more explicitly to help visitors make
connections between their activities/presentations and The Studio exhibit.

In addition to the programmatic issues, the physical and logistic challenges of locating scientist stations
within or adjacent to The Studio present an additional problem. Because there is nothing that can be done
with the exhibit layout, it is recommended that the project team continue to experiment with station
locations and perhaps designing a specific place in the exhibit for scientists and their activities.

Museum Professionals

To address the full impact of this project, it was important to understand this initiative from the project
team’s point of view. This investigation would contribute to better understand whether The Studio is a model
that informal science institutions can replicate or adapt. To this end, data was collected from two types of
museum professionals: 1) PSC staff who were responsible for the development and implementation of The
Studio project; and 2) ISEs from 15 other museums across the United States who attended a Portal to the
Public dissemination workshop hosted at PSC.

Although the scope of the project was ambitious, the project team successfully delivered a hybrid
exhibit/program model that was proven achievable and sustainable. ISEs from museums across the U.S.
acknowledged the value and viability of the hybrid exhibit/program model. Specifically, they noted that the
model would contribute to the field’s current science initiatives and provided museums, like theirs, with an
innovative approach to exhibit development.

In addition to contributing to the professional development of the project team, The Studio also served as an
opportunity for PSC to build productive and collaborative relationships with local scientists, researchers, and
science organizations. Through this initiative, PSC engaged and re-engaged with the science community,
cultivated new relationships, deepened existing ones, and identified new opportunities for future
partnerships. Sustainability is an important outcome for The Studio, and as part of an effort to improve and
refine their project approach the team developed several recommendations, some of which have already
been adopted.
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* Project management: Establish a project advocate to better manage deliverables and ensure a clear
decision-maker for the initiative. Centralize project information flow and minimize redundancy of one-
on-one meetings and miscommunications as a way to engage everyone in discussion and contribute to
problem solving. Increase collaboration with Exhibits in order to better integrate them into The Studio
theme development process.

* Content from science community: Rely on science community experts to review content, suggest local
resources, and provide artifacts and media. The team should also leverage these relationships to
source materials and develop in-house solutions with the goal of doing less but at a higher quality. In
the same vein, the project team should tighten themes and present focused content that is meaningful
and relevant to visitors, and devise a strategy to assess content presentation options.

* Integration of program and exhibit: To ensure that the match between scientists and exhibit content
is strong, The Studio team should first select the exhibit theme, then recruit and train Fellows who fall
within that field of science. This new process will ensure a greater number of content experts per
exhibit theme and it will ensure greater connectivity between exhibit content and interactive scientist-
led experiences.

* Exhibit development cycle: The team should move the development cycle to nine (9) months to one
year to allow for more planning and prototyping time as well as opportunities for richer content
development, stronger ideas and solutions, and a higher-quality visitor experience.

In August 2011 Pacific Science Center received funding from National Institutes of Health (NIH) for a five-year
project entitled, Out of the Lab and Into the Spotlight (OLIS), the goal of which is to bring vital health science
research and career information to the Pacific Northwest. The Studio—the exhibit and its programs—will
continue to play a central role in this project, and it will be joined by robust programs: Life Sciences Research
Weekend (LSRW), an annual, four-day research festival, Discovery Carts, and Science Cafés.

OLIS will build on Pacific Science Center’s strengths by integrating The Studio with a unique combination of
tested, successful science engagement approaches already in place at PSC and by drawing on our established
relationships with local research organizations. By presenting the groundbreaking research and innovations
taking place in our own backyard, the proposed project will have particular relevance for the community.

Thus, the findings and recommendations identified through this IMLS-funded summative evaluation process
will support further project innovation. As The Studio evolves through this new funding source, there are
continued opportunities to improve the strategies and practices of the exhibit/program hybrid model and
further understand its possible impacts on museum visitors.
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OVERVIEW

Museums have the potential to connect science more directly to local and regional communities, giving the
scientific enterprise a greater sense of place, proximity, relevance to the community and regional pride. For
museums that aspire to establish themselves as the interfaces between current science and the public in the
21 century, these connections can come in the form of a simple, flexible, and replicable model for
showcasing current research. These scalable spaces provide an efficient way for their communities to explore
the research conducted in their regions and in their neighborhoods.

With support from the Institute for Museum and Library Services (IMLS), Pacific Science Center (PSC) created
The Studio—also referred to as Research Focus Gallery in earlier grant documents—a portal to current
medical research within the Science Center’s new human health exhibit, Professor Wellbody’s Health and
Wellness Academy (Wellbody). The Studio is a hybrid exhibit/program space, which combines artifacts,
hands-on exhibits, media, and a programming area where local researchers communicate their work to
visitors. Based on the best practices of integrating current research into museums but designed to be cost-
efficient and scalable, The Studio serves as a model for any museum looking to incorporate current science
research from their community. The Studio project also tests the concept of integrating a small, current
research space into a large, permanent exhibit. The embedded nature of The Studio represents an
opportunity to learn how visitors negotiate between the topics of current and established science and the

spaces each of those occupy within their museum visit.

Project Impacts

This project centers on achieving both micro- and macro-level goals. Within the context of The Studio exhibit,
the project goals were to:

* Create a sustainable and engaging current science experience for visitors within a larger health
themed exhibit.

* Create opportunities for the public to interact with active research scientists.

* Communicate on-going findings of regional health-related research.

13 Pacific Science Center
IMLS Studio Summative Evaluation Report
April 2014



* Create a flexible, scalable platform for regional researchers seeking to share their work with the
public.

And while The Studio (and the Wellbody Academy) is focused on health and medical science, the project has
the potential to impact the field in broader ways. Specifically, it aims to increase the capacity of museums to
address their community’s need for current science research, by:

* Serving as a platform for current science research within the scope of a larger, permanent exhibit.

* Developing a cost-effective, flexible model for integrating current science research into a larger
exhibit.

* Securing partnerships with research organizations to provide mechanisms for them to easily and
effectively disseminate their research to the public.

Studio Exhibit & Program

The Studio is a 500 ft* exhibit space
that incorporates two (2) large LCD
video screens, object cases, and an
assortment of digital media and

tactile interactive displays. Content
is presented along the exhibit walls

using a magnetic peg-system that

agents. Climate change, alg
with global travel, contriy oS
the redistribution of disease,

enables text and image panels to

be repositioned and changed with Hoovtedge g
tudyi o
oty
Understs

ease. The modularity of this exhibit

design supports the fact that The

Studio will install a new current research theme every six months.

The Studio’s integration within the Wellbody Academy is reinforced by the presence of the Career Machine,
an interactive touch-screen station that is physically similar to the half dozen “Network Stations” in other
rooms of the health and wellness exhibit. All Networks Stations, including the Career Machine, feature the
option to create a log-in under which visitors can store quiz scores and in the case of The Studio version,
careers that interest them.

In addition to the exhibit space itself, face-to-face programs in The Studio offer an opportunity for museum
visitors to interact with scientists and science interpreters and engage in hands-on learning about the
showcased theme or topic. In preparation for their program, scientists take part in professional development
workshops (Short Course in Science Communication) designed to enhance their comfort and skill in engaging
with public audiences. As part of their training, scientists create materials-based activities and participate in a
public program situated near or within The Studio exhibit. They are featured in monthly Scientist Spotlights
that occur on the first Saturday of each month. To complement these scientist-led programs, PSC’s science
interpretation staff developed 1-2 hands-on cart activities per theme that they facilitate with visitors in or
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near The Studio exhibit. These Discovery Carts are presented in The Studio on a flexible schedule anywhere
from one to three times a day.

Studio Themes

The flexibility of The Studio space allows for exhibits to be installed approximately every six months. Themes
are chosen to have broad appeal for audiences yet convey compelling current science that is supported by
and advanced through the local Seattle science community. Each theme includes visual and multimedia
elements related to local science organizations or research labs. Scientist Spotlight and Discovery Cart
programs are developed to support each exhibit theme.

The three themes included in this summative evaluation study were:

* Theme 1: Global Health — This exhibit examined how scientists’ research in the Pacific Northwest is
positively impacting the health of people around the world, particularly through research
advancements in tuberculosis, malaria, and delivering safe drinking water.

* Theme 2: Next Generation Genetics — Using advances in technology, this exhibit demonstrated how
scientists are making discoveries about how and when genes contribute to health and disease.

* Theme 3: Minds and Machines — Spurred by new understanding of how the brain works, this exhibit
showed how local science labs are learning how to use brain signals to compensate for injury or lost
function.

The development of these Studio themes involved a close partnership between PSC and the science
community. First, the project team defined broad areas of science research and invited scientists and
researchers who were conducting work within this general field to participate in science communication
training. Concurrently, the team engaged people in the science community to serve as content advisors for
the proposed topic; this often included 1-2 recently trained scientists. This group provided insight into the
theme and helped focus the topic, connecting it more directly to current research happening at their labs and
in their field. In addition, some content advisors were featured in videos produced for The Studio.

The Studio opened in June 2012 in a temporary location due to a one-year delay in the Wellbody Academy
timeline. This strategy was employed to mitigate further delays in fulfilling this IMLS grant requirements. The
first theme, Global Health, was installed in the temporary exhibit space and was open until February 2013.
During this time, the project team concurrently planned and installed The Studio’s permanent location. Both
the Wellbody Academy and the (permanent) Studio exhibit opened to the public in October 2012, with The
Studio featuring Next Generation Genetics. This second exhibit ran until June 2013 when it was replaced by
the third exhibit, Minds and Machines that ran from June to December 2013.
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Project Audiences

This summative evaluation study includes three audiences: 1) visitors to Pacific Science Center, 2)

participating scientists, and 3) museum professionals. The following describes their involvement in this

project.

1.

Museum Visitors: Public audiences had opportunities to not only experience one or more Studio exhibits
during this grant period, but also engage local scientists (and science interpreters) in face-to-face
interactions, giving them a greater appreciation and understanding of science and the scientific research
happening in their community. Data was collected from two types of visitor:

*  Casual visitors who are visiting the Science Center; and

* Cohort of 42 groups and individuals who applied for and agreed to participate in a long-term study
requiring them to visit The Studio exhibit every six months to explore each topic (starting with
Theme 2). The cohort members were able to deliver in-depth feedback on exhibit elements and
often offered insights into casual visitor reactions that the evaluation team would not have been
able to intuit otherwise.

Participating Scientists: Prior to their outreach program, local researchers took part in professional
development workshops designed to enhance their science communication skills and comfort in
interacting with public audiences. Their training culminated in the development of a materials-based
interactive based on their own research that they facilitated at public programs situated near or within
The Studio exhibit (i.e. monthly Scientist Spotlights that occur on the first Saturday of each month).
Graduates of the training program became PSC Science Communication Fellows, a group that spans
many scientific fields and disciplines.

Museum Professionals: To understand the practicalities of The Studio project as well as the appeal and
viability of The Studio concept, two types of informal science educators participated in this study.

*  PSC Studio Team: This is a group of 3-4 members who were responsible for the design, fabrication
and installation of The Studio, as well as the iterative conceptualization and installation of each
Studio exhibit. The Studio project exposed this team to scenarios and challenges in delivering a new
model for current science exhibitions and programming; and leveraged their expertise in adapting
practices and capacity to bring current science research to PSC in an innovative manner.

*  Other ISE Museum Professionals. As part of their involvement with the IMLS-funded Portal to the
Public National Network (PoPNet) project, ISEs from 15 science museums across the country were
asked to provide feedback on The Studio exhibit. These ISEs participated in PoPNet dissemination
workshops hosted by Pacific Science Center and thus were able to see The Studio in person. Their
feedback was used to complement the internal perspectives of the PSC Studio team.
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EVALUATION OBIJECTIVES

While formative evaluation was designed to inform the iterative development of The Studio, this summative

evaluation study examines the effectiveness of the exhibit as a whole and evaluates the extent to which the

project has achieved its intended audience outcomes as follows:

1. Visitors are exposed to current research on health and wellness-related topics as well as career

choices within this field.

2. Visitors understand the concept of The Studio; how it is integrated into the overall Wellness exhibit;

and believe it adds value and context to their overall Wellness experience.

3. \Visitors feel The Studio is an engaging and effective component of PSC’s Wellness initiative.

4. Researchers/scientists increase their confidence and competence in communicating with the public.

5. Researchers/scientists demonstrate ongoing interest in public outreach.

6. PSC develops capacity and expertise in designing an innovative and sustainable model for current

science exhibits/programs.

7. PSC grows and maintains strong partnerships with regional research organizations.

Further, potential indicators were developed to match outcomes and more clearly define measure of success.

Table 1: Project outcomes and possible indicators

Evaluation Outcomes

Possible Indicators

Visitors are exposed to current research on health
and wellness-related topics; as well as career
choices within the field.

* General attendance rates
¢ Exhibit capture rate
* Data from career kiosk

The Studio project is engaging and effective.

¢ Dwell time for individual elements
* General visitor behavior
* Visitors demonstrate content knowledge/recall
e Visitors self-report increased awareness of:
o Specific content items
o Health careers

Visitors understand The Studio concept.

Visitors understand that:

* The Studio is a changing exhibit space

* The exhibit showcases current research

* The exhibit showcases health and wellness research

* The Studio is an integrated component of the Wellness
exhibit.

Visitors feel The Studio exhibit and/or programs add
value to their PSC visit.

* Visitors indicate that the exhibit/programs added value
to their visit

¢ Visitors indicate that they intend to return for future
Studio visits

¢ Visitor return to The Studio for more visits

17 Pacific Science Center
IMLS Studio Summative Evaluation Report
April 2014



Evaluation Outcomes Possible Indicators

Researchers increase skills in communicating with * Researchers report increased skills (confidence,
the public. competence) as a result of participating in workshops

* Researchers report increased skills (confidence,
competence) as a result of participating in public

programs
Researchers demonstrate ongoing interest in public ~ ® Researchers report positive attitude about outreach
outreach. * Researchers report intent to participate in (any) public

outreach program beyond initial PSC commitment
* Researchers participate in (any) public outreach program
beyond initial PSC commitment

PSC grows and maintains strong partnerships with * Organizations/individuals work with PSC over the course
regional research organizations of the grant

PSC develops innovative model for current science * PSC builds staff capacity

exhibit/programs that is appealing to the ISE field * PSC builds departmental and programmatic synergies

and streamlined processes
* Other museums express interest in model

METHODOLOGY

Data was collected for this summative evaluation study using a combination of qualitative and quantitative
methods and instruments, and are described by audience groups as follows:

Pacific Science Center Visitors

Although data was collected from PSC visitors in Themes 1 and 2, these results were primarily formative in
nature and served to inform early exhibit development as well as evaluation instruments and protocol. This
strategy reflected the fact that The Studio was still evolving, and evaluation practice along with it. For this
summative evaluation study, data was collected using a greater variety of methods and in general, findings
are reflective of Studio’s Theme 3.

Data was collected from two types of visitor: 1) casual visitors to the Science Center who were intercepted
near The Studio on the exhibit floor when data collection was convenient or necessary (in the case of
monthly Scientist Spotlight programming); and 2) a cohort of 42 groups and individuals who were specifically
recruited to participate in a long-term study requiring them to visit The Studio exhibit every six months to
explore each topic (starting with Theme 2).

1. Casual Visitors: Three studies were conducted to gauge the casual visitor experience — an experience that

an average guest to the Science Center might have on any given day.

*  Facilitated Exit Surveys were conducted with adults (18 and over) who had spent at least one minute
in The Studio exhibit. The facilitated questionnaire aimed to gauge visitors’ comprehension of The
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Studio concept, its fit within the larger Wellbody Academy, and their perceived value of the space.
Evaluation Assistant Volunteers collected a total of 50 surveys in November 20131

* Asecond exit survey was prepared for those adults who spent time speaking with a scientist or
researcher during monthly Scientist Spotlight programs held within the exhibit. This instrument was
designed to capture attendees’ attitudes toward the program and its impact. Members of the
Evaluation team collected a total of 59 surveys between August 2012 and December 2013.°

e Avideo-recording study was designed to replicate the traditional timing and tracking methodology
in order to eliminate the need to have a data collector intrude on guests in such a small space. It also
allowed the evaluation team to schedule observations during conveniently busy times and removed
the need to obtain and train additional data collectors.

Two cameras were installed in The Studio to provide complementary views; one to record visitors’
ingress and egress though the two doorways and the other to record what visitors were doing in the
space if they decided to engage with it rather than pass through. Recording took place during
Thanksgiving week of 2013. The Science Center was open for five days and the cameras were
programmed to capture video data for two and half hours each day resulting in 12.5 hours of footage
per camera. The schedule alternated between mornings and afternoons, although no statistically
significant differences were found based on time of day. The recording window allowed for analysis
of about one-third of the week’s operating hours. Nvivo 10 software was used to play back the video
at high speed. Video data was analyzed in two ways:

* General Capture Rate: When analyzing the entryway video, a tally was kept of every
individual that entered the space of their own volition (babes in arms or strollers were not
counted). Additionally, everyone was tagged by their level of interaction with the exhibit:
Walk-through (proceeded directly from Building 3 to the Wellbody Academy or vice versa
without interacting with the space at all); Pause (did not interact with anything in the exhibit
but stopped on their way through to look around); or Explore (came in contact with or
looked closely at least one element of the exhibit whether physical or programmatic).

* Timing and Tracking: Exhibit video tracking analysis was implemented as if the evaluator
were physically on the floor with one caveat: only visitors in the Explore category (described
above) were examined. The first “Explorer” to cross a threshold into the exhibit area was
tracked until they left the exhibit. The video was then paused and several attributes were
categorized. Upon restarting the video the next person to enter the space was tracked.
Visitors who simply walked from one doorway to the other and did not enter the interactive
area were not eligible to be tracked.

! Casual visitor feedback was also collected during Theme 1 when The Studio was located in a temporary space as described

previously. That data was formative in nature and is not included in this report.

; Scientist Spotlight surveys collected during Theme 1 are included in this report. The data was reflective of the program and
Scientist Spotlight surveys collected during Theme 1 are included in this report. The data was reflective of the program and

the instrument remained unchanged once The Studio opened in its permanent location.
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These efforts provided: estimated attendance of the space, general traffic patterns and dwell time, as
well as insight into the most attention-grabbing exhibit elements and knowledge of which interactives
visitors spent the most time with. During 12.5 recorded hours, 2,168 visitors entered The Studio. Of
those, a total of 118 were timed and tracked as they explored the space.3

2. Studio Visitor Project Cohort: During the early stages of formative evaluation, the exhibit design team
asked for more detailed insights than casual visitors were able to provide. A long-term study was planned
to allow the same group of visitors to provide feedback both thoroughly and repeatedly, allowing for
intensive comparisons across themes. Applicants were solicited through PSC’s e-newsletter and social
media outlets. Out of the 300 applicants, 50 were invited to participate and 42 joined the study. The
majority of groups were families although there were a handful of pairs and individuals. Cohort members
agreed to be observed as they explored The Studio exhibit and participated in interviews with an
evaluator immediately after seeing the exhibit. One week after their visit, they were e-mailed a survey
addressing awareness of exhibit topics and impacts, if any, on their daily lives. In exchange for their
commitment, they received a one-year family membership or membership renewal to Pacific Science
Center. The groups participated in 78 observed visits/interviews and completed 63 post-visit surveys
between April and November 2013.

Participating Scientists

Each Studio theme had a group of 12-15 scientists who were trained as part of the Science Communication
Short Course. Each cohort of scientists was asked to complete an online survey after their public program
experience. While scientists may have returned to participate in more than one public program during the
grant period, they were asked to complete the survey only once. The questionnaire included open-ended,
multiple choice, and Likert-type (rating) questions about their public outreach experience, the degree to
which their activity/presentation related to The Studio space, as well as classifying information about their
work. The survey was hosted by SurveyMonkey® and allowed scientists to respond anonymously, at their
convenience. Data was collected from a total of 22 scientists from August 2012 to October 2013; all
representing one of the three themes included in this study.

Museum Professionals

Data was collected from two types of museum professionals: 1) staff based at Pacific Science Center who
were responsible for the development and implementation of The Studio project; and 2) ISEs from 15 other
museums across the United States who attended a Portal to the Public dissemination workshop at Pacific
Science Center. These two groups contributed different perspectives on the issues of project development
and model viability and appeal.

*  PSC Studio Team: The goal for this audience was to define the practicalities of designing, implementing,

and sustaining The Studio, and as such, qualitative methods were used to allow for dialogue and broad

®Some paper-pencil timing and tracking was conducted as the technical aspects of the video study were being worked out. The
18 instruments that were collected served as pilot studies and reference for the final video protocol and are not included in this
report.
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exploration of discussion topics. A combination of semi-structured face-to-face and telephone interviews
were conducted in December 2013. These interviews focused on understanding key practices and
challenges of their endeavor, the impact of their experience, and the long-term feasibility of The Studio
model. Interviews were 30-40 minutes in length. The researcher took notes during the interview and
interviews were audio recorded if conducted in person. A total of four (4) interviews were conducted.

*  Other ISE Museum Professionals: The availability of this external group was fortuitous and provided an
effective way for researchers to solicit feedback among the field about the interest in The Studio
concept. These ISEs participated in three-day dissemination workshop as part of the Portal to the Public
National Network project at Pacific Science Center. As part of their post-workshop debrief, attendees
were asked to complete an online survey. Included in this questionnaire were a series of questions
specifically aimed at understanding their interest showcasing current science at their institution, the
appeal of a change-ready exhibit, and areas of enthusiasm and hesitation about The Studio model. The
survey was hosted online by SurveyMonkey and allowed ISEs to respond anonymously, at their
convenience. A total of 35 responses were collected from ISEs between June 2012 and July 2013.

Table 2: Description of sample by audience and method

Audience Method/Instrument Sample Period

PSC Casual Visitors Facilitated Exit Surveys (Exhibit only) 50 Nov 2013
Facilitated Exit Surveys (Scientist Spotlight only) 59 Aug 2012 - Dec 2013
Video Tracking 118 Nov 2013

Cohort Members Paired Observation/Exit Interviews 78 Apr—Aug 2013
Post-visit Survey 63 Apr —Nov 2013

Participating Scientists Online Survey 22 Aug 2012 — Oct 2013

Museum Professionals 1:1 Interviews 4 Dec 2013
Online Survey 35 Jun 2012 —Jul 2013

All qualitative data were 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 were analyzed independently and then
aggregated to formulate overall project conclusions where appropriate.
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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 evaluators’ best knowledge:

*  Exhibits were difficult to compare. The dynamics and changing nature of The Studio made it difficult to
compare across themes. Each exhibit was very different in terms of content (topics, approach, and
reading level), textual and media elements, physical layout of the exhibit, and visitors’ prior knowledge of
the subject matter. Visitors were engaging with each exhibit so differently that only general patterns
could be compared. As such, this summative study focused primarily on Theme 3—which is viewed as the
culmination of formative learning from Themes 1 and 2.

* Casual visitor data were not matched. Casual visitor interviews were conducted during the last few weeks
of the Theme 3 exhibit and with the purpose of understanding visitors’ perceptions of the underlying
nature of the exhibit. Timing and tracking data was collected using video observation of Theme 3 and
was analyzed post-visit. These studies were independent of each other and the study subjects for each
method was different. As such, there was no opportunity to match observations with interviews and
speak with visitors to dive deeper into understanding their particular actions and behaviors in the exhibit.

* Limited observational data on individual exhibit elements. The physical layout of The Studio made it
difficult to time and track specific elements and areas within the exhibit. For example, a single visitor
could be looking to any number of exhibit areas while standing in the middle of the exhibit floor. This
made it difficult for evaluators to identify specific elements that most resonated with visitors. Behavior
and movement could only recorded if the visitor was specifically attending to it (i.e. walked up to it,
played with it).

* Health career data limited to one source. Investigation into exposure of visitors to health science careers
was limited to the Career Kiosk. This was identified during project planning as the primary data indicator.
While Scientist Spotlight programming and in-exhibit scientist videos may have touched upon career
information, their focus tended to be more about exposing visitors to local research or explaining aspects
of their own research. During Spotlights, some conversation did center on the scientist-presenter’s job
and how they got interested in the field of study. That said, visitors rarely mentioned careers/career
paths in Spotlight interviews. In the same vein, not all visitors who entered The Studio played/watched
the videos that showcased a scientist’s background or career path. Because of this inconsistency, it was
decided that the Career Kiosk provided the most direct indicator of visitors’ exploration of careers.
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PACIFIC SCIENCE CENTER VISITORS

Data was collected from two types of visitor: 1) casual visitors to the Science Center who were intercepted
near The Studio on the exhibit floor randomly and when data collection was convenient or necessary (in the
case of monthly Scientist Spotlight programming); and 2) a cohort of 42 groups and individuals who applied
for and agreed to participate in a long-term study requiring them to visit The Studio every six months to
explore each topic (starting with Theme 2). The cohort delivered in-depth feedback on exhibit elements and
often offered insights into casual visitor reactions that the evaluation team would not have been able to
intuit otherwise. This audience was used to assess the degree to which the following objectives were met:

1. Visitors are exposed to current research on health and wellness-related topics as well as career
choices within this field.

2. The Studio is an engaging and effective component of PSC’s Wellness initiative.

3. Visitors understand the concept of The Studio; how it is integrated into the overall Wellness exhibit;
and believe it adds value and context to their overall Wellness experience.

Exposure to Research on Current Health

To address the first visitor objective, several methods were used to address the various ways that visitors
might have been exposed to health research and careers: exhibit attendance, stay times, and use of a health
career kiosk.

Exhibit Attendance

Exhibit attendance was challenging to estimate due to the layout of the space; it is located at the
intersection of two Science Center buildings and features two large doorways directly across from each
other, which were often utilized as a passageway to the Wellbody Academy rather than as ingress to
explore the small space. Still, the video-recording study proved an effective way to get an accurate count
of bodies through the space if for only a portion of each day.

W] 24
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Pacific Science Center attendance for the five days of Thanksgiving week was 8,776 with a much larger
volume of visitors on Friday and Saturday.4 During recording, 2,168 guests passed through The Studio

space. Because recording occurred for one-third of the week’s operating hours, it can be extrapolated
that 6,504 visitors may have passed through The Studio in total. This estimate represents about three-
quarters (74%) of all Science Center attendees. Estimations and recording windows are broken out by

day in the table below.

Table 3: Thanksgiving week recording statistics

TOTAL Mon Wed Fri Sat Sun
Actual PSC attendance 8,776 1,119 1,476 2,145 2,495 1,541
. . [12.5 hours 1lam- 1lam-

* . L . - . =
Recording window e e 1:30pm 1:30-4pm 1:30-4pm 1:30pm 1:30-4pm
o .
% of operating hours 32.9% 35.7% 35.7% 31.2% 31.2% 31.2%
recorded
Bodies recorded going | o 317 377 506 597 371
through Studio
Est. Studio attendancet 6,504 951 1131 1518 1791 1113

o ..

Est. % of PSC visitors to -, 85.0% 76.6% 70.8% 71.8% 72.2%
visit The Studio

* PSC was open from 10am-5pm Monday and Wednesday and 10am-6pm Friday-Sunday for a total of 38 hours.
T All estimates were derived by multiplying Bodies through Studio by 3 (the average % of operating hours).

As attendance was tallied, individuals were categorized in one of three ways depending on the amount of
engagement they seemed to have with The Studio: 1) walked through without slowing down or stopping;
2) walked in, paused and looked around and continued through; or 3) entered exhibit area and explored.
This was a subjective sorting and to ensure consistency, the process was conducted by the same
evaluator throughout video analysis.

The most prevalent group were the walk-throughs, visitors who never stopped or slowed down on their
way from Building 3 to the Wellbody Academy exhibit (or vice versa). On average, 54% of guests behaved
this way in The Studio. Individuals who explored the exhibit (by walking up to and engaging, reading, or
watching at least one exhibit element) made up 40% of the recorded population. Finally, there was a
small percentage (5%) that either entered the exhibit space fully or paused on their route through the
space to look around. While there was no visible evidence that they interacted with the exhibit elements,
they did pay more attention to their surroundings than those who purposefully walked through.

Table 4: How visitors behaved in The Studio

AVERAGE Mon Wed Fri Sat Sun
Walk-through 54.3% 47.3% 55.7% 56.9% 58.8% 53.0%
Explored 40.3% 51.4%* 39.8% 37.5% 32.0% 40.9%
Paused 5.3% 1.3% 4.5% 5.5% 9.2% 6.1%
% of Explorers that o o o o o o
watched Scientist Videos 7.1% 4.9% 10.0% 6.8% 6.1% 7.8%

* There was a slightly higher percentage that explored the space than on Monday and this increase is attributed to the
school groups, both students and chaperones, who may have repeatedly entered the exhibit to play or observe.

* Attendance figures exclude IMAX-only ticket sales.
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In addition to tracking the entire exhibit area, the doorway-facing camera was also able to capture visitor
interactions with either a television screen of five scientist interviews, or when present, a Discovery Cart
featuring hands-on exploration related to the exhibit. Because the Carts had such an impact on whether
visitors walked through or explored the space, the statistics for those interactions have been included
separately in the table below.

PSC science interpreters facilitate hands-on experiences with visitors and are trained to invite everyone,
young or old, to try their activity—in this case touching a real sheep brain. The cart was present for three
30-minute periods and during those times the percentage of visitors who explored the space was over
68%, a 28% increase from when the cart was not present. And while not everyone that was an Explorer
stopped at the Discovery Cart, 73% of them did.

Table 5: Visitor behavior when a Discovery Cart is present

AVERAGE Mon Wed Fri Sat Sun
Walk-through 29.0% 40.8% 17.2%
Explored 68.5% No.caft No.caft No.caft 54.2% 82.8%
Paused 2.5% 5.0% 0.0%
% of Explorers that preseqt preseqt preseqt
. . 72.8% 70.5% 75.0%
visited a Discovery Cart

Stay Times

In addition to providing precise visitation counts, the video study also allowed for timing and tracking.
Each 2.5-hour exhibit-facing video segment was played back at high speed and on average, 24 visitors
were tracked each day. A total of 118 visitors were tracked throughout Thanksgiving week.

Observed visitors spent a minimum of 23 seconds and the maximum time of 19 minutes and 44 seconds
exploring the space. The average stay time across all five days was 4 minutes and 7 seconds
(coincidentally, this was also the average time for Wednesday).

25 Pacific Science Center
IMLS Studio Summative Evaluation Report
May 2014



While the maximum stay time varied widely by day, the was
relatively consistent day after day. Times shown are in minutes.seconds format.
20 7 - 19.44 - 1935
== 18.59
18 -
16 -
14 -
== 13.29
12 = 11,54 = Maximum
10 7 = Minimum
87 Average
6 -
4.47 437
4 - [] 4.07
3.17 3.48
2 - l
0 == 0.37 == (27 == (23 0.35 == (29
Mon 11/25 Wed 11/27 Fri11/29 Sat 11/30 Sun 12/01

Figure 1: Studio maximum, minimum, and average stay times

While stay times of over ten minutes were not common amongst those individuals who were timed and

tracked, there were likely many visitors who spent that long in The Studio. The reason for extended stay

times can be attributed to the presence of an EEG biofeedback game called Mindball (see photo below).

This game was extremely popular and based on video data it was occupied 85-92% of the time. Visitors

frequently spent as much or more time watching others and
waiting for a turn as they did playing the game.

Museums sometimes refer to an index called the sweep rate as
a measure of how long visitors are lingering in an exhibit.” A
lower resulting index indicates a longer average stay time
considering the size of the space. When the square footage of
The Studio, 500, is divided by the average time spent, 4.11
minutes, a sweep rate of 121 results. Although timing data was
not available for previous Studio exhibits, similar small exhibits
in the Portal to Current Research space at Pacific Science Center

have resulted in sweep rates of 133 (Exploring our Solar System

with local NASA Scientists), 210 (Investigating Arctic Ice Melt), and 276 (Life in Extreme Environments).

While it would be ideal to compare the index of The Studio to other frequently visited areas of the

®The sweep rate metric was popularized by a prominent museum evaluation consultant, Beverly Serrell, and discussed in her
book Paying Attention: Visitors and Museum Exhibitions (1998).
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Science Center, given the available data, it is clear that Minds and Machines has a comparable, if not
stronger holding power than similarly sized temporary exhibits.

Exposure to Health Science Careers

Aside from the exhibit and program content that highlights the work of local scientists and researchers,’
The Studio also contains a permanent interactive kiosk called the Career Machine that displays profiles of
36 different careers in health and wellness fields. Each page features six local scientist photos and twelve
teaser questions such as, “Do your smiley faces have earlobes and nostrils?”

- EE R

Back-end data was made available for which careers were tapped and by who (if the user signed in using
their Wellbody Academy ID). The three-month period from August-October 2013 was chosen for analysis
because scientists from Themes 2 and 3 were featured and there was also high attendance at the Science
Centerin general.7

Over the course of three months, or 84 operating days, 4,905 careers were viewed—an average of 58 per
day. The most tapped careers were, unsurprisingly, those on the first page. The top ten careers viewed
made up 47% of the total taps.

Table 6: Career Machine careers and card questions

Career Card Content Taps % of all taps
Epidemiologist Do you like solving mysteries? 460 9.4%
Surgical technologist Do you love being prepared? 280 5.7%
Counseling psychologist 3;;};051; the first stop when a friend is feeling down in the 237 4.8%
Medical sonographer Want to see the body inside out? 225 4.6%
Biomedical engineer Do you think the Transformers are cool? 196 4.0%

® As discussed in the Limitations of Study section, the exhibit content and Scientist Spotlight program were viewed as providing
only peripheral exposure to career choices. Thus, while they exposed visitors to people in science and local research, they did
not consistently expose visitors to choice.

7 Wellbody Academy was still under construction when Theme 1 debuted and since the Career Machine is a Wellbody element,
researchers from the Global Health exhibit are not present in the kiosk.
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Career Card Content Taps % of all taps
If your sister is sick, are you checking on her as often as

. 194 4.0%
Registered nurse your mom is? 6
Medical illustrator Do your smiley faces have earlobes and nostrils? 188 3.8%
Ever want to watch a heart beat or hold intestines in your

3.85

Surgeon hands? 187
Acupuncturist Can you be trusted to poke people with sharp needles? 182 3.7%
Are you willing to give up your night’s sleep to help others 163 3.3%
. (]

Sleep technologist improve theirs?

Interestingly, Studio-specific careers were tapped less often.

* Theme 3 (i.e. neuroscience) careers, on the first page of cards, were in the middle third of the
rankings; the most popular of that set were: research scientist, philosopher/ethicist, and lawyer.

* Theme 2 (i.e. genetics) related jobs, on the second page, were in the bottom third; the most

popular of those were: forensic scientist, clinical geneticist, and family genomicist.

It is possible that the portraits of researchers (with their career clearly listed on the card) are not as

compelling as the question-only cards. Curiosity about what the “answers” on the question cards may be
driving a large portion of taps regardless of whether the content is relevant the user or not. Thus it could
be posited that visitors are using the Career Machine as more of an interactive game than as a means to

learn about health-related science careers.

The Studio Engagement

The degree to which visitors were engaged with The Studio was largely assessed by further analysis of
recordings from the video study; specifically, the movements of visitors who interacted with at least one
element of the space were observed. Prior to the install of the camera system during Theme 3, data on visitor
movement through the space was only collected for members of the cohort study, an audience primed to
engage with everything in the space so findings from Theme 2 are not included in this discussion.®

Who and Where

Two cameras were installed in The Studio exhibit; one to record visitors’ ingress and egress though the
two doorways and the other to record what visitors were doing in the space if they decided to engage
with it. Visit timing and tracking was conducted on the exhibit facing feed and only visitors who
interacted with at least one element of the space, “Explorers,” were observed. On average, about 40% of
bodies that walked through The Studio fell into this group (approximately 874 individuals). Of those, 118
visitors were tracked and their stays were timed.

® Theme 1 was installed in a temporary space so tracking methodology was not employed at all. Instead, visitors were asked to
reflectively indicate the ‘areas’ visited in the exhibit (i.e. Safe Water, Tuberculosis, Malaria).
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It should be noted that while singular persons were tracked for this methodology, they were often part
of pairs, or family/school groups. Just over half of those bodies tracked (53%) appeared to be part of a
mixed ages group — one with both adults and children aged 17 and under. This is the most common type
of group, in general, at the Science Center. Adults-only groups were tracked about one-quarter of the
time (28%) followed by individuals (15% - age not specified) and school groups (4%).

Table 7: Where Studio “Explorers” entered from and how they moved around the room

(%) TOTAL Mon. Wed. Fri. Sat. Sun.
Visitors tracked 118 22 24 24 27 21
Ingress from:
Building 3 58% 69 15 18 10 15 11
Wellbody Academy 42% 49 7 6 14 12 10
Direction:
Focused 58% 68 12 15 13 16 12
Counter-clockwise 16% 19 3 5 7
Bounced 14% 16 7 1
Clockwise 13% 15 0 3 3

Ingress to the exhibit was somewhat balanced with slightly more individuals (58%) entering from the
Building 3 side. This may reflect the popularity of that entrance to the Science Center itself; it is near to
both public transportation as well as a public parking garage.

Another type of “Explorer” movement that was tracked was the general path that the person took
through the space. While attempts were originally made to sort visitors into either clockwise or counter-
clockwise groups — based on preliminary findings from the cohort observations — it became clear that a
looser description of direction would be required with the oddly shaped Studio. The majority of Explorers
(58%) visited just one or two exhibit elements (interactives, text panels, Mindball, Career Machine, etc.)
and were thus coded as “Focused” visitors. The three remaining types of movement, Counter-clockwise,

Clockwise and Bounced around, occurred with similar frequency (16%, 14%, and 13% respectively).

Attraction and Holding Power

In addition to providing data on who explored the space and how they moved through it, the video study
allowed for examination of the attraction and holding power of the various physical elements of the
exhibit. When examining the table below, a few things are striking about the elements that topped both
the “First stop” and “Most time spent at...” lists.
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Table 8: Where Studio “Explorers” stopped first and where they spent the most time

(%) TOTAL Mon. Wed. Fri. Sat. Sun.
Visitors tracked n=118 n=22 n=24 n=24 n=27 n=21
First stop
Mouse brain | 25% (17%) 30 9 5 8 4 4
Mindball - watch 16% 19 3 4 5 4 3
Mindball - play 15% 18 7 4 3 3 1
Career Machine 12% 14 0 2 3 3 6
Discovery Cart 9% (23%)* 11 n/a n/a n/a 8 3
Case - caps 8% 9 3 4 0 0 2
Case - motherboard 4% 5 0 2 1 2 0
Scientist videos 3% 4 0 1 1 0 2
Photo slideshow 3% 3 0 1 0 2 0
Wall panel 3% 3 0 1 1 1 0
Case - BCI 2% 2 0 0 2 0 0
Most time spent at...*
Mindball - play 33% 39 9 7 5 11
Mindball - watch 22% 26 7 2
All equally 15% 18 6 2 4 2
Discovery Cart 8% (19%)* 9 n/a n/a n/a 7 2
Mouse brain 6% 7 2 2 1 0 2
Wall panels 5% 6 1 1 2 2 0
Career Machine 5% 6 1 2 2 0 1
Case - caps 2% 2 1 0 0 0 1
Case - motherboard 2% 2 0 0 0 2 0
Other 1% 1 0 1 0 0 0
Photo slideshow 1% 1 0 1 0 0 0
Scientist videos 1% 1 0 1 0 0 0

* Stay times at individual elements were not separately timed. The evaluator reflected at the end of each visit to

determine which element the individual stayed at the longest. If no one element stood out, the observation was tagged as

“All equally.”

T Numbers in parentheses represent the percentage of just Saturday and Sunday visitors.

The mouse brain kiosk, the Mindball game, and Discovery Carts are three elements stood out as key

exhibit attractors. While casual visitors were not questioned on their attitudes towards specific exhibit

content, in-depth discussions were conducted with cohort members who provided insight into actions

that were observed on the video-recordings.
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MOUSE BRAIN (blue text in table): This exhibit element, a two-part
interactive, paired a 70” flat screen monitor on the wall with its
controller — a smaller, touch-screen kiosk — and featured an image
of a mouse brain with the main neural pathways for hearing
highlighted. The peach and neon green image was stunning, much
more so than the image to the right communicates. This
interactive was extremely attractive to Studio visitors with fully
one-quarter (25%) stopping at the kiosk or big screen first.
However, stay times at the mouse brain were limited. It was only

the longest visited element for 6% of visitors. Discussions with ;
cohort members revealed that while the two screens were very interesting at first, the experience itself
left much to be desired. Users could zoom in and out and swoop around the screen; but that was the
extent of the interaction. Cohort members, adults and children alike, wanted the brain model to do
something — either spin a