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Executive Summary

Explore Evolution is a project funded by the National Science Foundation to make
evolution accessible to young people and the general public. It includes development of
permanent museum exhibit galleries, publication of an activity book for middle school
aged youth, collaboration with 4-H youth organizations, and construction of a website.
This report focuses on the formative evaluation of the exhibit gallery. The other elements
of the formative evaluation, including trial testing of the activities included in the book,
are not included in this report.

The formative evaluation of the full-scale prototype of the Explore Evolution
Exhibition took place in October 2004. The purpose of the evaluation was to assess
strengths and limitations of the exhibit and to provide feedback both to the exhibit
developers and the museum directors. Data were gathered about visitor understanding
and reactions to improve the exhibit. Visitor observations and interviews with both
adults and youth across a two-day period were conducted at the Science Museum of
Minnesota, where all prototype components were on display October 20-25. A total of
twenty-eight interviews were conducted, involving thirty-seven visitors. In addition,
sixteen of those visitors were tracked as they moved through the exhibit. Visitor
demographics appeared similar to other museum visitor studies, although a slightly larger
percentage of visitors in this study listed high school as their highest level of education.

Visitors spent, on average, twenty-one minutes at the exhibit, and two-thirds of
them spent time at every one of the seven organism units. Visitors typically followed the
route intended by the designers of the gallery, moving from the virus, the smallest
organism, clockwise around the gallery, looking at each successively larger organism.
Very few visitors were observed spending time at the panels in the middle of the gallery
that explained the overall evolution principles of variation, inheritance, selection and
time.

With respect to visitor understanding of evolution, we found that highlighting
specific research projects and the scientists working on them provided an engaging
framework for visitors. In most cases, visitors were able to connect with the scientists
and describe the main points of the different research components presented. When
asked what the main point of the exhibit was, all of the adults interviewed included
“evolution” in their answers, and just over half of the youth interviewed identified
“evolution” as the primary theme of the exhibit. There was some variation in which
organisms and related research that visitors were able to explain. For example, sexual
selection with the Hawaiian flies and the co-evolution of the ant and its partners were
more difficult for visitors to grasp than the similarity between chimp and human DNA
and the idea of whales evolving from land mammals.

Overall, visitor reaction to the exhibit was positive. Visitors spent time looking at
the specimens and touching the models, as well as interacting with the manipulative
components, indicating that the overall concept of the lab benches was successful in



drawing visitors in. Visitors said they liked the general appearance of the exhibit, and
were mostly able to understand the graphics. They enjoyed the interactive components of
the exhibit and wanted even more hands-on activities.

Specific findings for each organism included both strengths and areas that needed
improvement. While the models and specimens were well-received across almost all the
organism units, some adjustments were recommended. These included reworking the
whale bone display to make it more understandable, and fixing the focus on the diatom
microscope to be easier for visitors to use. Specific glitches in the interactive
components also needed to be worked out, to make them more understandable and user
friendly. For example, visitors were unable to understand how to use the gel interactive
at the HIV unit and visitors had difficulty working with fly interactive audio activity. In
addition, some visitors found the text difficult to understand, with too many unfamiliar
terms. As a result of the evaluation, a number of logistical, mechanical, and presentation
changes were suggested. These included reorganization of the introductory panels and
the addition of an attractive visual model (the DNA model), modifications to the
presentation of some concepts, and, where possible, reduction in the amount and
complexity of the text.

Recommendations resulting from the formative evaluation of the full-scale
prototype were incorporated into the final Explore Evolution Exhibition. The process of
the prototype evaluation, including the collaboration of the evaluators, exhibit
developers, available scientists, museum directors and staff, and the project director
provided timely and valuable feedback to make the exhibit more accessible and
educational for future museum visitors.
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I. Introduction

This report is one in a series of evaluation reports on the Explore Evolution
Project, funded by the National Science Foundation. It summarizes the formative
evaluation of the full-scale prototype of the Explore Evolution Exhibit, which was
conducted at the Science Museum of Minnesota. Prototype evaluation is recommended
in museum exhibit design to refine and improve the exhibit during the actual fabrication
of the components (McLean, 1993; Taylor, 1991). Visitor feedback on a mock-up or
early version of the exhibit provides important information about visitor reaction and
understanding of the exhibit, and visitor interaction with the manipulatives. It can
identify problems or issues so that they can be addressed before the final exhibit is
completed. While many prototype evaluations, when conducted, are on single exhibit
units or portions of a gallery, the Explore Evolution prototype evaluation was conducted
on the entire gallery. This enabled visitors to see each section in the context of the whole
exhibit. The prototype evaluation was designed by the Explore Evolution evaluators, in
consultation with the project director Judy Diamond, to gather data from museum visitors
about the exhibit and provide feedback to the exhibit developers, museum partner
directors, and project director. The formative evaluation results were used to improve the
final version of the Explore Evolution Exhibit.

Purpose of the Evaluation: The evaluation was designed to assess strengths and
limitations in the exhibit and to provide feedback to both the exhibit developers and the
museum partner directors. The primary purpose of the evaluation was to gather data
about visitor understanding and reaction to the exhibit to improve the exhibit.

Evaluation Questions and Instruments
The fundamental questions guiding this evaluation were:
1. What are the strengths and limitations of the exhibit?
2. What changes should be made to improve the exhibit to increase visitor interest
and comprehension?

I1. Description of Explore Evolution Project

Explore Evolution is a project funded by the National Science Foundation to
make evolution accessible to young people and the general public. It encompasses a
consortium of six museums in the Midwest and South working together with five
statewide 4-H programs, and includes development of permanent exhibit galleries,
publication of an outreach book by the National Science Teachers Association Press,
collaboration with 4-H youth organizations, and construction of a website. The museum
partners are: Exhibit Museum of Natural History at the University of Michigan,
University of Kansas Natural History Museum and Biodiversity Center, Sam Noble
Oklahoma Museum of Natural History at the University of Oklahoma, Texas Memorial
Museum at the University of Texas at Austin, University of Nebraska State Museum, and
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the Science Museum of Minnesota. The focus of the project is seven research projects
that have made a major contribution to our understanding of evolution. For more details
about the development of the project, see Diamond, et.al (2004).

This prototype evaluation focuses solely on the exhibit portion of the project.
Specifically, the exhibit gallery covers the seven selected current research projects on
evolution. These are: the work of Charles Wood on the rapid evolution of HIV, Edward
Theriot and Sheri Fritz on the emergence of a new diatom species in the fossil record,
Cameron Currie on farmer ants and their coevolving partners, Kenneth Kaneshiro on
sexual selection among Hawaiian flies, Rosemary and Peter Grant on Galapagos finches,
Svante P&&bo and Henrik Kaessmann on the genetic ties between humans and chimps,
and Philip Gingerich on fossil discoveries of walking whales. The new permanent
interactive exhibit galleries are designed to give visitors an opportunity to experience
aspects of the research conducted by the scientists. These seven research projects were
selected in part because they focus on different organisms (virus, diatom, ant/fungus, fly,
finch, human, and whale), which range from the microscopic to the largest of all
mammals and yet they all illustrate a common set of evolutionary principles. When the
exhibit units are complete, each partner museum will have a permanent Explore
Evolution gallery.

I11. Methods

To answer the identified formative evaluation questions, two types of data were
collected. First, an observational protocol was developed to record visitors’ movements
through the exhibit. Evaluators recorded how much time participating visitors spent at
which exhibit units, and how they interacted with the different components of each unit.
Second, visitors were asked open-ended questions about their understanding of the
content, about how they interpreted and used the information presented, and their
opinions about the exhibit. A portion of the interview was taped, to allow for more
detailed information to be recorded. Demographic information was also gathered.
Instruments used are included in Appendix A. In addition to the questions on the
protocol, follow-up questions were also used when necessary to clarify and gather detail
on visitors’ responses.

Both adults and youth were targeted participants in this evaluation study. Since
middle school level youth (aged 10-15) were a particular target audience for this exhibit,
this was the minor age group targeted for inclusion in the evaluation.

Participants and Procedures

Prototypes of the entire set of units for the Explore Evolution Exhibit were set up
at the Science Museum of Minnesota for review October 20-24, 2004. At this prototype
review, a team of seven evaluators gathered data from museum visitors through
observations and interviews over a two-day period. All procedures and instruments were
approved by the University of Nebraska Institutional Review Board prior to data
collection. See appendices for a copy of the observation and interview protocols.

Data were collected in two parts. The first part (Part A) comprised a complete
observation and interview protocol, and sixteen visitors participated in Part A. This data
collection took place on the first day and the morning of the second day. The second part
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was a more focused interview that did not involve observation, and twenty-one visitors
participated in Part B. This data collection took place on the second day.

Part A: Museum visitors were selected at random from nearby galleries or were asked to
participate as they entered the Explore Evolution Gallery. These selected museum
visitors were given a brief overview of the purpose of the research, informed of their
rights as study participants, and then asked if they were willing to be included as
participants in the study. The participants were then asked to visit the exhibit, taking as
little or as much time as they wanted, visiting whichever units and components they
chose. During this time, each participant’s movements and interactions with others in the
gallery were observed and recorded by an evaluator. The amount of time the visitor spent
at each unit, the order in which he or she visited the different units, and the manipulatives
with which the visitor interacted were recorded. (To clarify how “unit” is being used for
descriptive purposes in this report, each “unit” comprises the group of gallery
components focusing on a particular scientist’s research and the organism(s) studied; for
example, the HIV unit includes the large model, the lab bench with two interactive
activities and informational back panel about the scientist, and a panel explaining the
research on the evolution of the organism.)

When participants were done with their visit to the Explore Evolution Gallery, the
evaluator walked with the visitor(s) back through selected units within the exhibit to ask
specific questions about different components. Typically, interview data on two or three
units were gathered from each visitor. Then afterward, in a private area off the gallery,
visitors were asked about the meaning of the exhibit and specific questions about the
different components of the exhibit units. Data gathering for Part A took place over the
course of one and a half days. A total of sixteen visitors participated in these individual
observations and interviews.

Part B: Because of the very limited time-frame of the data collection period (two days),
the data gathering first was broader in scope and then became more focused as specific
data needs surfaced. On the second day of data collection we asked visitors to visit
particular components for which we needed more specific or additional visitor feedback.
In addition, although the evaluation protocols were originally designed for data to be
gathered one visitor at a time, during Part B of the actual data collection, all or multiple
members of family groups were often eager to contribute their opinions. Because of this
and the nature of the formative evaluation, data on multiple subjects was sometimes
gathered at one time (for example, a father-daughter dyad). A total of twenty-one
individuals participated in Part B during twelve group interviews.

At the conclusion of the every interview, participating visitors were given a $5
gift certificate to the Science Museum of Minnesota Store.

For each unit within the exhibit, data from six to fifteen visitors were gathered.
For example, ten visitors responded to specific questions about the HIV unit. After the
data were collected, the evaluators met together to summarize their findings. Specific
recommendations were made about each exhibit unit, both in terms of strengths and
limitations. These findings were presented to the museum directors and the exhibit
fabricators, for their information and discussion, and decisions about changes were made
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with these data in hand. The museum directors also had comments about the exhibit, and
a summary of their suggestions about overall issues is included as an appendix to this
report.

Demographics

Altogether, interview data were gathered in a total of twenty-eight interviews,
involving thirty-seven visitors, nineteen adults and eighteen youth. Interview groups
included adults alone, youth alone, adults and youth together and adults together. See
Figure 1. for a breakdown of these interview groups. At the conclusion of each
interview, the visitor (or the visitor’s parent, if the visitor was a minor) completed a
demographic form (note that some of the totals do not equal 100% because of missing
data).

Number and Types of Participating Interview
Groups

Number of each group
type
(o]

; B
’ || I
Adult alone Youth alone  Adult with  Adult with Group of

one youth  two youth  two adults

Types of interview groups

Figure 1. Number and types of participating interview groups.

Adult sample: The nineteen adult visitors’ ages were: 18-24 years (21%), 25-40
years (21%), 41-64 years (53%), and 65+ years (0%) (one visitor did not report age).
Educational levels completed by the visitors consisted of: high school (21%), 2-year
college or vocational school (11%), 4-year college (42%), and graduate school (26%).
See Table 1. for a comparison of the study sample education levels to other museum
visitors.
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Table 1. Total and museum-specific percentages of participants with different levels of
education as compared to general natural history museum visitors.

Highest Education Formative Natural Smithsonian?
Level Evaluation | History/Science
Sample Centers'
High School 21% 12% 9%
Some College or 53% 54% 50%
completed College®
Graduate School 26% 33% 42%

'Data from Korn, R. 1995. “An analysis of differences between visitors at natural history museums and
science centers,” Curator, 38: 150-160. Summary data from visitors surveyed at two natural history
museums and two science centers.

’Data from “Results of the 2004 Smithsonian-wide Survey of Museum Visitors,” (October, 2004),
Washington, DC: Smithsonian Institution, Office of Policy and Analysis.

® Note that this category represents a combined category including “2-year college or vocational school,”
“associate degree,” “one or more years of college but no degree,” and “4-year college degree.”

Only one participant, who was working on a biology/museums study degree, was
involved in a biology-related profession; the other occupations were classified as science
or engineering (n=1), education (n=7), homemaker (n=3), other professional (n=2), self-
employed (n=2), laborer (n=1), and unemployed (n=1). Eighty-four percent had a
religious affiliation; 16% did not. The median number of museum visits per year was 3
(range:1-20).

Child sample: The original targeted age range for youth participating in the
evaluation was 10-15 years of age, however, some individuals who were younger and
older were included in the final sample. The youth participating in the evaluation ranged
in age from 6 to 17 years: Under 10 years old (n=3), 10-13 years (n=8), 14-17 years
(n=7) (see Figure 2. for a more detailed graphical representation). The highest levels of
education completed by a parent were: high school (28%), 2-year college or vocational
school (17%), 4-year college (28%), and graduate school (17%). Sixty-seven percent had
a religious affiliation; 22% did not (some did not report this). The median number of
museum Vvisits per year was 3 (range was 1-12). See Figure 3 for a graphical
representation of annual number of museum visits for the entire group of visitors.

Ages of Participating Youth

Number of youth

oi BN N

6 7 8 9 10 11 12 13 14 15 16 17 18

Age in years

Figure 2. Ages in years of participating youth.
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Number of museum visits in last year

Number of visitors
(6)]

1 2 3 45 6 7 8 9 10111213 141516 17 18 19 20

Visits per year

Figure 3. Participants’ estimated number of visits to museums in the last year.

IVV. Results

In Part A of the data collection, sixteen visitors’ movements were tracked as they
visited the Explore Evolution Exhibition. These visitors spent, on average, twenty-one
minutes at this exhibit (range was 10-38 minutes) (See Figure 4 for a histogram of the
amount of time spent).

Number of Minutes Visitors Spent in the Explore
Evolution Gallery

Number of visitors
D

o LN

1-10 minutes 11-20 minutes  21-30 minutes  31-40 minutes

Number of minutes

Figure 4. Number of minutes observed visitors spent in the Explore Evolution Exhibit.

Introductory Panels and Key Evolutionary Terms

The original floor plan of the Explore Evolution Exhibition included an advance
organizer at the outside entrance to the gallery and an arrangement of the individual
exhibit units from smallest to largest organism following around the perimeter of the
gallery counterclockwise. See Figure 5 below of the floor plan at the Science Museum of
Minnesota Explore Evolution Prototype Exhibition. A set of four informational panels
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describing the four fundamental elements of evolution (Variation, Inheritance, Selection,
and Time, (VIST)) was placed near the entrance in the center section of the gallery.

The acronym VIST is from the University of California Museum of Paleontology
website (http://evolution.berkeley.edu) and provides a useful way of framing and
remembering these concepts. VIST: Variation refers to the differences among
individuals in a population. These can be described as differences in a particular trait
(feature or behavior), as a mutation, or as genetic differences. Inheritance refers to traits
(factors) that are inherited and passed from one generation to the next. Selection refers to
the idea that organisms with traits that are adapted to the environment are more likely to
survive (and pass these factors on to the next generation). Time: the number of
generations produced over a given time period is a clue to whether evolution change will
occur rapidly (as in HIV) or slowly (as in whales). From one generation to the next, a
species may change ever so slightly, but given enough time, the result can be huge. The
VIST panels were designed to provide a cohesive link across all the research projects on
the seven different organisms, because a common set of evolutionary principles is
involved. The VIST elements were repeated and explained in each exhibit unit for the
specific organisms and research project featured.

Visitor Movement Through the Gallery

Each of the seven units included the following elements: 1) a lab bench with an
interactive activity and informational back panel with information about the scientist(s),
2) informational panel about the evolution of that organism, and 3) specimens or
touchable model.

Two-thirds of these visitors spent time at every one of the seven organism units,
and they typically followed the route intended by the designers of the gallery. They
moved from the smallest organism, the virus, which was located near the entrance and
proceeded to move counterclockwise through the gallery as they looked at each
successively larger organism (see Figure 5 for a drawing of a typical visitor’s movement
through the exhibit). Some visitors deviated slightly from this, for a number of reasons.
The fly interactive bench and the ant/fungus videos were somewhat time-consuming for
visitors, so sometimes others needed to wait before they could have a turn at these
manipulatives. Some visitors waited by watching, others waited by moving on to another
unit. One visitor moved clockwise through the exhibit. Others only visited a few of the
units, usually because of time constraints. A few visitors moved from the diatom unit to
the VIST panels, then to the whale model, and then wandered through other parts of the
exhibit in a somewhat random order. With the typical visitor route counterclockwise
following the wall of organism units, only one-quarter of visitors were observed spending
time at the four VIST panels. Similarly, only one-quarter of visitors were observed
viewing the history panel.
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==

2S5

Figure 5. Typical movement pattern of visitors in Explore Evolution Exhibition.

During our observations, we noted that the first element of the exhibit that visitors
encountered was the HIV lab bench, which visitors said was confusing and frustrating.
So during the first day of data collection, we switched the HIV VIST panel and lab bench
positions to make the exhibit entry more inviting. Many people were also immediately
drawn to the HIV model as they entered the exhibit, and the new arrangement appeared to
help facilitate that.

Introductory Panels

There were three types of introductory panels. One gave an overview of the
exhibit and was outside the entrance of the gallery. The second was comprised of VIST
panels, four introductory panels located in the center of the gallery: one for each term
Variation, Inheritance, Selection and Time. The third was the History of Evolutionary
Thought, located near the exit door. There was also a visitor feedback station at the end.

Because few visitors stopped by and viewed the central VIST panels during the
first day of observations, these were also moved to try to enhance their visibility.
However, even those visitors who did stop to read these panels did not typically spend
much time, and few visitors linked the VIST concepts across the exhibit, in spite of VIST
being a repeated element throughout each of the units in the exhibit. Consequently, there
was much discussion about how to improve those elements of the exhibit. It was decided
that the VIST icons need to be simplified and the explanations shortened. Originally,
abstract symbols were used to signify each VIST element. For example, the variation
symbol was a group of simple spheres which varied in pattern and color, while the time
symbol was timeline. When asked specifically about these symbols, visitors said they did
not notice them or if they did, did not understand the symbolism. We recommended that
these icons be eliminated and the initial letter of each term be used instead (V for
variation, | for inheritance, etc.). In addition, we recommended that a visual draw be
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created to bring visitors to the four panel unit. It was decided that a large DNA model in
the center of the four panels would be added for this purpose and that the text on the four
panels would be simplified.

Exhibit Units Featuring Scientists and Organisms Studied

Visitors had very positive responses to many of the models and the interactive
components. They were able to describe some of the fundamental ideas behind many of
the units and said they enjoyed learning about the organisms. However, some glitches in
the interactives, the length and complexity of the text, and some ineffective design
components of the exhibit needed to be modified to improve the exhibit.

HIV

Overview: HIV was the first unit near the Explore Evolution Exhibition entrance. This
unit included a brightly colored, three-foot diameter model of HIV with a pull-out panel,
a lab bench with sliding bar interactive an computer screen interactive, a graphic VIST
HIV evolution panel, and a park bench with reading cards. Of the 16 visitors observed,
almost all the visitors spent time looking at or touching the model, and the majority of the
visitors interacted, at least briefly, with the lab bench activity or computer screen
interactive. Visitors in groups discussed what they were doing or seeing with their
companions. Most visitors also spent time looking at the informational panels, including
the VIST evolution panel. Few visitors spent time at the park bench.

Strengths: Visitors said they liked the colorful, touchable HIVV model and took time to
read about it. “It’s cool,” exclaimed one male youth. The main idea behind the
replication screen of nucleotides was clear to most visitors, including youth, from their
descriptions. With respect to the HIV unit overall, many visitors could explain the work
of the scientist and its importance, that HIV can be fatal and that it evades the body’s
immune system because it replicates and evolves rapidly. As one youth explained the
meaning of the exhibit, “As a person gets older, the virus mutates and gets worse.
Changes happen faster than the body can get the virus out.” Another youth said, “This is
the basis of the big picture for the rest of the animals.”

Weaknesses and suggestions for change: None of the visitors were able to use or
understand lab bench activity, and some said they found the sliding bar frustrating. The
vocabulary and text for the interactives were hard for visitors to understand, and we
recommended that the lab bench activity and the text be simplified. As one female adult
said, “The hardest thing is the vocabulary. | had to go back and reference the words.”

Diatom

Overview: The diatom unit included a large, touchable model and a lab bench with a
microscope and a computer multimedia activity, and a graphic VIST diatom evolution
panel. Visitors were drawn to the model and the lab bench, spending time reading and
working with the interactives. Over three-quarters of the observed visitors looked into
the microscope to see the diatoms, while one-third stopped to view the diatoms on the
interactive screen.
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Strengths: Visitors said they liked the diatom model, and the diatom photographs, and
also took time to use the microscope to see the real diatoms, which they said helped them
better comprehend their tiny size. Most visitors could explain the work that these
scientists were engaged in. One female youth described Ed Theriot’s work by saying,
“He studies algae in Yellowstone Lake; he studies species evolution.” Another female
adult visitor explained, “This is the only place they find this particular [diatom]. And it
appeared in a short period of time. 4000 years is rapid evolution.”

Weaknesses and suggestions for change: While most visitors understood the primary
research significance of this unit, one adult female thought the main point was just “the
fact that these are found no where else,” and one 13-year-old boy described the exhibit as
talking “about the difference between pollens and the stuff found in the mud in ponds.”
With respect to suggestions for change, visitors had some difficulty using and focusing
the microscope; we recommended it be simplified. Technical glitches in the interactive
screen also needed to be rectified.

Ant/Fungus
Overview: The ant/fungus unit included a graphic VIST ant/fungus evolution panel as

well as a lab bench with three videos and a Petri dish activity. One-third of the observed
visitors stopped at the lab bench and sat down to view one or more videos in their
entirety, or viewed a portion of a video. Over half looked at the Petri dishes, and over
half looked at the VIST and/or lab bench panel.

Strengths: Visitors remarked that they were surprised that ants worked as farmers and
how they work together. Visitors said they enjoyed watching the videos and many stayed
to view them in their entirety. One adult explained the exhibit by saying, “This is a small
version of everything that happens on earth. How one species could not live without
another.”

Weaknesses and suggestions for change: The Petri dish activity was poorly understood
by visitors and we recommended it be simplified. One female adult asked about the Petri
dishes, “What are we trying to get across? What are bacteria defenders?” She had read
some of the text aloud to her children earlier, but it was not enough for her to be able to
understand the main idea. In addition, while visitors mostly understood the relationship
of the fungus and the ants, they had difficulty understanding the roles of the other two
organisms. They did not understand the co-evolution, and we recommended increased
emphasis of this in the text.

Ely
Overview: The fly unit included a lab bench with an interactive audio activity, a panel

with fly specimens to view under magnifying glasses, and a graphic VIST fly evolution
panel. Over half of the observed visitors stopped to view the specimens in detail, and
one-third sat down at the lab bench to interact with the activity, spending a few minutes
working with it.

10
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Strengths: Visitors said they found the fly unit interesting and said they liked looking at
the map of the relationship of the age of the islands and the evolution of the flies. Some
of the adults and some youth understood the idea of females choosing males. One youth
described it, “Male flies are elaborately designed to catch females’ attention because the
females are particular about who they mate with.” Some of the visitors said the main
point was the “different sounds flies make when they are in the mating process.” Many
visitors looked at all of the different fly specimens. One adult male exclaimed, “God
help me, they are even beautiful.”

Weaknesses and suggestions for change: Some adult visitors said that there was no
interesting question to draw them into this exhibit. The concept of sexual selection was
not well understood by visitors. When asked what made this an interesting research
topic, a few visitors said they were “not sure.” We recommended contrasting the concept
of sexual selection with natural selection. Many people experienced problems with the
interactive audio activity. Some thought the recording time was too long, and some
people said they were uncomfortable viewing and learning about flies’ mating rituals.

Finch

Overview: The Finch unit included a movable globe showing Darwin’s voyage, a lab
bench with a beak measuring activity, a diorama and flip books, and a graphic VIST
finch evolution panel. Visitors found this unit attractive and easy to use, with the greatest
proportion of visitors choosing to interact with some manipulative at this unit. Two-
thirds of observed visitors rotated the globe, two-thirds flipped the pages to see the beak
size variation, and one-half used the calipers to measure beak size.

Strengths: Visitors said they liked the finch unit and understood that the beak size varied
because of seed availability. One female youth described the research, “[the scientist]
looks at variation in response to the environment. At how the finches’ beaks are smaller
in the dry years and larger in the wet years.” An adult male visitor said he especially
enjoyed the “connection between beak size and seeds and the wet and dry seasons.”
Visitors found the giant calipers in the beak measuring activity were easy to use and
helped clarify the concepts presented. One female youth declared, “It portrayed new
information in a way that was easy to understand. Beak size was easy to measure.”
Some visitors commented on the short time frame of evolutionary change.

Weaknesses and suggestions for change: We recommended that the beak measuring
activity needed minor adjustment because it was difficult to line it up exactly. In
addition, the flip pages needed to be modified to improve visitors’ understanding. The
globe also needed clearer markings to make it easier to use.

Human

Overview: The human unit included a large two-sided gene/mirror wall, a separate
reading panel on the scientists’ research and a graphic VIST human evolution panel.
Over half of the observed visitors stopped at the wall to either look into the mirror or look
over the “find P4abo” sequence.
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Strengths: Visitors said they found the human unit very engaging and were observed
interacting extensively with the components. They were pulled in by the content and
wanted to know more. Even younger children were observed enjoying and participating
with the mirror/gene wall. Most visitors, especially children, enjoyed finding Paébo.
Most were able to understand the close genetic relationship between humans and chimps.
As one adult explained, “This is the core of our structure as humans. This shows how
similar our basic structure is to chimpanzees.” Another visitor, a 15-year-old female,
remarked, “Shows how we’re related to monkeys and chimpanzees and to show that
evolution did happen, even though some people think it didn’t.” Many visitors also
enjoyed seeing the mirror with the chimps and their foot and hand prints and interacted
with them. The flip panels were also well used by both adults and children.

Weaknesses and suggestions for change: Some individuals had difficulty understanding
the DNA similarities. As one visitor asked, “how can there only be 1% difference
between humans and chimps when we are so obviously different?” Although this was the
question we wanted them to ask, we recommended the copy be strengthened to more
explicitly address that question.

Whale
Overview: The whale unit included a case comparing modern and fossil whale skulls, a
lab bench with bone casts and a graphic VIST whale evolution panel.

Strengths: Visitors said they enjoyed the whale unit. They understood the work of the
scientist as “finding the ancestor of animals” (male youth) and “studies fossils” (adult
male). One adult male visitor said, it “demonstrates the nuts and bolts of evolution.”
Many visitors took time to view the VIST panel and could explain its meaning.

Weaknesses and suggestions for change: The interactive for this exhibit included
comparisons of the ankle bones and skulls of several specimens. Most visitors did not
understand the comparisons of single pulley and double pulley ankle bones of the wolf,
hippo, and whale, and were unable to grasp the rationale for comparisons. Some visitors
did not know that the dolphin is a type of whale and were confused by the skull
comparisons. Working with the PI and the exhibit developers, several very specific
suggestions for changes were developed.

Overall Responses

When asked “what was the point of the whole exhibit?” all of the adults included
“evolution” in their answers. Responses included, “Evolution and change and research”
(adult female), “Evolution of all species, span the gamut of finches, chimpanzees, whales,
trying to debunk creationist theories. This is how we evolved” (adult male). Some
remarked on the variety of organisms, “that evolution occurs in tiny organisms and large
mammals” (adult female). Just over half of the youth identified “evolution” as the
primary theme of the exhibit, and some were able to describe succinctly the main themes
of the exhibit. For example, one female youth said, “To describe the different evolution
of different animals.” The other youth focused in on the different research of the
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scientists or singled out one unit, such as the virus, “the nature and dangers of viruses and
things.”

Some of the visitors noted the interactives and said they would like even more
hands-on activities. Parents in particular commented on the need for less text and more
activities. Given the exhibit’s placement at the Science Museum of Minnesota for this
prototype evaluation, visitors may have been comparing this exhibit to the more
interactive exhibits typical of a science museum, rather than a natural history museum.
Five of the six partner museums, where the Explore Evolution Exhibition will be on
display, are natural history museums.

V. Conclusions

Observing the visitors and hearing their comments demonstrated aspects of the
exhibit that worked well and connected with visitors as well as aspects that did not work
as well. With respect to visitor understanding of evolution, we found that highlighting
specific research projects and the scientists working on them provided an engaging
framework for visitors. In most cases, visitors were able to connect with the scientists
and identify the research questions. The models were also attractive to the visitors. They
spent time looking at and touching the models, and there were many positive comments
about the models, particularly of the microscopic organisms. The concept of the lab
benches was a strong one, in that visitors were drawn into the activities and interacted
with the various components. The overall appearance of the exhibit was received
positively. Visitors found the graphics attractive and generally understandable. We
found that the overall design of the exhibit was effective in relaying to visitors the
primary theme of the exhibit: evolution.

Aspects that were more difficult for visitors to comprehend included the VIST
organizer. While these terms and concepts were designed to connect the different units in
a cohesive way, few visitors recognized this. At that time, the four VIST concepts were
symbolized through abstract drawings, which were themselves somewhat difficult to
comprehend. Because the VIST organizer was not effective in the prototype, simpler
symbols were recommended to reduce the cognitive demands on the visitors. In addition,
while the lab benches were an attractive draw, visitors did not always get the benefit of
learning the content behind these manipulatives. This was due to both the presence of
technical glitches in the implementation as well as the difficulty visitors experienced in
trying to work the different components. Consequently, recommendations for change
were made for the interactives. Other logistical, mechanical, and presentation changes
were suggested, including reorganization of the introductory panels and the addition of an
attractive visual model (the DNA model), modifications to the presentation of some
concepts, and reduction and simplification of text.

While most visitors grasped the overall theme and content of the exhibit, they did
not always understand each organism and the point of each unit. Visitors differed on
which organisms and related research they understood and were able to explain. Some
aspects of each organism’s evolutionary story, such as the idea of sexual selection with
the Hawaiian flies and the co-evolution of the ant and its partners, were more difficult for
visitors to grasp. However, other aspects, such as the similarity between chimp and
human DNA and the idea of whales evolving from land animals, were more readily
comprehended.
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Overall, the exhibit was well-received and the feedback helped identify specific
areas for modification. The process of the prototype evaluation, including the
collaboration of the evaluators, exhibit developers, available scientists, museum directors
and staff, and the project director, provided a critical and timely opportunity to identify
practical ways to improve the utility and understandability of the exhibit.
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Appendix A: Explore Evolution Prototype Evaluation
Observer Name: Date:

Focal Subject: Alone/In A Group  Adult/child

Observations: Use separate form for each exhibit unit. Record where subject goes by noting path on
drawing, number their stop points and record these below with behaviors coded and amount of time spent.
Write down conversations as best as possible.

il
[———— ] F /—
e p—
o
&5
6‘#

gexa Owalrawa
O
O

==

. . /‘i f entrance
Start time: End time:

Coding:
Subject:
FA: focal adult
FC: focal child
A: adult group member
C: child group member
O: other
Exhibit unit:
I: Introductory panels
IV: Intro Variation Panel
11: Intro Inheritance Panel
IS: Intro Selection Panel
IT: Intro Time Panel
V: virus
D: diatom
Fu: fungus
Fl: fly
Fi: finch
H: human
W: whale
Location:
B: Lab Bench
S: VIST
M: Model
Behaviors:
MA: Manipulate exhibit
WO: Watch other at exhibit.
LE: Look at exhibit or copy
BO: Behave other (not
exhibit)
Verbal interaction:
RC: Read copy aloud
TA: Talk aloud to group
members about exhibit
TO: Talk other
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Appendix A: Explore Evolution Prototype Evaluation
Interview #
Follow-up Interview Questions (complete one set for each exhibit topic unit)
Unit: Virus/Diatom/Fungus/Fly/Finch/Human/Whale
“Now I’d like to ask you a few questions about the exhibit” (Walk back to exhibit, retrace steps. At each
unit, ask):
1. How would you explain what this exhibit is about to a child?

2. What does this scientist do for his/her research?

3. What makes this living thing special or interesting to scientists?

(At the manipulative, ask:)
4. What did you do here?
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Appendix A: Explore Evolution Prototype Evaluation
Interview #

5. How did this work?

6. What is this about?

7. What parts of this might be difficult for other visitors to understand?

8. What changes would you recommend to improve this exhibit?
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Appendix A: Explore Evolution Prototype Evaluation
Interview #
OVERALL QUESTIONS (complete at end of entire exhibit):
1. What was the point of the whole exhibit?

2. What questions do you have about the exhibit?

3. What would you alter or add to make the exhibit more interesting to you?

4. How else would you change this exhibit?

At end, ask them to complete demographics form.
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Appendix A: Explore Evolution Prototype Evaluation
Interview #
PARTICIPANT QUESTIONNAIRE
Please write your answers to the following questions in the spaces provided. Thank you.

(1) How many times per year do you visit museums?
(2) What is the highest educational level that you have COMPLETED?
______Some High School

______High School

___ 2-year College or Vocational School

4-year College
Graduate School
(3) What is your OCCUPATION?

(4) What is your zip-code or, if not living in the U.S., the name of the country where you live?

(5) What kind of place of worship do you usually attend (e.g., Catholic Church, Baptist Church,
Synagogue, Mosque, etc.). Put NONE if you don’t have any one place of worship you attend regularly.

(6) Which of the following categories best describes your race/ethnicity?
Non-Hispanic White
Hispanic/Latino
African-American (Black)
Native American
Asian/Pacific Islander
Multiracial
Other

(7) Which of the following categories represents your age?
18-24 years
25-40 years
41-64 years
65 years and older

(8) Please indicate your gender.

Female
Male
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Appendix A: Explore Evolution Prototype Evaluation
Interview #
DEMOGRAPHICS QUESTIONNAIRE: CHILD
(To be completed by parent)

Please write your answers to the following questions in the spaces provided. Thank you.
(1) How many times a year does your child visit museums?
(2) What is the highest EDUCATIONAL LEVEL COMPLETED by your child’s parent(s) or

guardian(s)?
EDUCATION LEVEL

Some High school High School 2-year College or 4-year College Graduate School
Vocational School
-1- -2- -3- -4- -5-
PARENT/GUARDIAN HIGHEST EDUCATIONAL LEVEL COMPLETED
RELATION TO CHILD? (Please use the above scale: 1, 2, 3, 4, or 5)

(3) What is the OCCUPATION of your child’s parent(s) or guardian(s)?
PARENT/GUARDIAN
RELATION TO CHILD? OCCUPATION

(4) What is your child’s home zip-code or, if your child does not live in the U.S., the name of the country
where he or she lives?

(5) What kind of place of worship does your child usually attend (e.g., Catholic Church, Baptist Church,
Synagogue, Mosque, etc.)? Put NONE if there is not any one place of worship your child attends
regularly.

(6) Which of the following categories best describes your child’s race/ethnicity?
Non-Hispanic White
Hispanic/Latino
African-American (Black)
Native American
Asian/Pacific Islander
Multiracial
Other

(7) How old is your child?
(8) What is your child’s grade in school (First Grade, Second Grade, etc.)?
(9) Please indicate your child’s gender: Female Male
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Appendix B: Explore Evolution Prototype Evaluation

Evaluation Meeting 23 October 04
Notes and Summary by E. Margaret Evans

Overall Issues:

Directors' Suggestions
Something needed to draw in the visitors. The following were some suggestions

A lack of a clear introduction and rationale for the exhibit

DNA molecule

Scientists' profile -talk about the people and their research

Bring in a Darwin quote into each exhibit.

Use the Darwin and diatoms quote to go with the Diatom exhibit

Durability of the exhibits , particularly the Diatom

Mutations = Death (Normally); should this be somewhere?

PM: This is active research that is exploring evolution. Why should we care about
these particular research projects. Stronger, more powerful message needed. A
question? Again make questions part of each exhibit

Strategic questions needed in each exhibit

SPECIES

What is a species. Where is the definition of species. No uniform definition. ET
doubts that they can be defined. Wrote the article "what is a species."

PG to Ed Theriot: When did you decide you had a new species? Largely based
on morphology (cladistic approach)

Should we use “kind” instead of “species”

NATURE OF SCIENCE

Should use the above issues (theory/hypothesis/fact) to raise visitors' awareness of
the nature of science.
Docents should be trained in Nature of Science (NOS) issues

RHYTHM

VIST

There should be more “rhythm” from one organism to another
The order of the activities/VIST etc. is different in each display
You should know what to expect

The Bench was always the pull in for the visitors

There should be more questions to draw in the visitor

Too text heavy, put in Darwin.

Where to put Common Descent — under TIME (preferred) or INHERITANCE
It was not always easy to find the VIST component

Is there a different way of arranging the four initial reading rails?

The VIST was not obvious as a common thread across exhibits
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