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THIS IS NOT A DEFINITIVE FINAL REPORT

FORMATIVE evaluation studies like this one often:

e are conducted quickly, which may mean
o small sample sizes
o expedited analyses
o brief reports

e look at an earlier version of the exhibit/program, which may mean
o a focus on problems and solutions, rather than successes
o achange in form or title of the final exhibit/program
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On four days in late summer and fall of 2003, th&t¥r Research and Evaluation Department
videotaped visitors’ interactions around the pryggetof an interactive microscope exhibit that
was being developed for the Microscope Imaging&@igMIS) project. The videotapes allowed
us to capture visitor talk at the exhibit, and ttagialysis provided a way of characterizing the
visitor experience that complemented our intervéawl observation studies. This conversation
study came at a time when the MIS team was judirggado better define the accompanying
media content that, we hoped, would capitalizeisitors’ initial interest in the images they saw
at the exhibit, help visitors interpret what theg sand encourage them to explore in more detalil
the specimens under the microscope. We felt tiaiyaing visitors’ conversations around the
prototype would provide information about naturai$ehavior and reactions that would inform
our next steps in improving this interpretative eneatl and the social interactions that occur at
this exhibit.

PURPOSE

This report documents the findings from a prelimyranalysis of the conversations that we

captured on videotapes as visitors used the Ze@®soope to look at zebrafish specimens. This

analysis looks at what visitors talked about, dp=adly in:

- Identifying what they saw under the microscopsuding the type of specimen, and parts
and behavior they observed.

- Noting what they see as ‘alive’ or ‘small’ (mispic)

- Noticing the microscope or the technology invalwe generating the image

- Relating what they see to other exhibits or eigmees outside of the museum

- Making inferences or predictions beyond what lcarseen

These analytic cuts were determined to align withuisitor goals we were working towards as
well as to identify possible difficulties visitorsay be having with interpreting what they see.
Our rationale for the coding scheme we used isriestin more detail in Finding section of this
report.
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In addition, midway through the study, the physiegbut of the exhibit was altered. Although
this change was not planned, we chose to contiriletine study with physical configuration as
a variable. This study, then also became a cortiparstudy of talk around two different layouts
of the interactive microscope exhibit.

SETUP

The prototype consisted of a main viewing monitontrol devices (i.e. a joystick and a focus

knob) and a touch screen monitor for the interaatnedia that was intended to help visitors

interpret what they see. Two different layoutsevased in this study:

- Horizontal Layout: the viewing monitor and thedm touch screen were arranged side-by-
side with the viewing monitor in the foregroundeeS~igure 1.

- Vertical Layout: the viewing monitor and the rnieedcreen were arranged vertically, with
the viewing monitor on top of the media screene Bigure 2

Figure 1. Horizontal Layout Figure 2. Vertical Layout
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METHOD

We followed a protocol developed and vetted at&keloratorium to solicit visitor consent for
videotaping. According to this protocol, we candd off the area around the exhibit and placed
signs at the entrances of this area alerting vsitwat the exhibit and people using the exhibit
would be videotaped to help us improve the vistquerience. The signs also clearly stated
when the videotaping would stop; so, visitors wheranvinterested in using the exhibit but did not
wish to be videotaped could come back at a lates to use the exhibit. In addition, a small tag
was placed on the exhibit itself to again aleritors to the fact that they were being videotaped.
Studies on the effectiveness of this techniquelemaately inform visitors that they are being
videotaped are documented in Gutwill (2002, 2003).

A video camera was mounted outside the microscoge f pointing at the exhibit and visitors.
A PZM microphone was placed on the exhibit, neartain viewing monitor to pick up
visitors’ conversations. We switched tapes evexyland half. In addition, we attached a
camera to the video output of the microscope toucapvhat was on the viewing screen.

After collecting the videos, we converted all théeo to QuickTime movies. Using a software
tool we developed in-house (Figure 3), we coor@iddhe two movies, one of the visitors and
one of the viewing monitor, so we can watch thechyonized movies side-by-side to piece
together what visitors were saying with what theyrevseeing under the microscope. We then
transcribed all visitor talk and noted what wasaworently on the main monitor.



Figure 3. Interface of software for watching and tanscribing side-by-side video

DATA CORPUS

We collected data during the following days andesm

Table 1. Data collection times

Layout Date Day Starttime  End time Am_ﬁrt:]rg of Total time
Horizontal 26-Aug Tuesday 12:00 PM 3:34 PM 2:45 501
6-Sep Saturday 1:44 PM 4:10 PM 2:16
_ 5-Oct Sunday 1:28 PM 3:58 PM 2:04
Vertical 4:41
15-Oct Wed 12:17 PM 3:25 PM 2:37
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Table 2 summarizes the types of groups that weleotaped.
Table 2. Group type and physical layout

Group Type
Layout Total Individual Group
Adult Child Adult Children  Adult- Child
Horizontal 88 18 9 13 9 39
Vertical 50 12 11 2 5 20
Total 138 30 20 15 14 59

FINDINGS

Did visitors talk?

One of the first analyses we performed was to detex if there was a difference in the number
of visitors who talked at the exhibit in its hom#al compared to its vertical layout. That is, did
more visitors talk with one layout as opposed dther?

Method

We segmented the videotapes according to vistiset@xhibit, noting the time the first visitor in
a group stopped and the time that the last vigittinat group left the exhibit. For a stop to cbun
as a visit, the group must have spent at least@sks in front of the exhibit. If a visitor
returned with other visitors, different from thasdhe original party, after being away from the
exhibit for more than 3 minutes, then that secasd was considered a separate and distinct
visit since the group composition had changed.

We then noted the following:

- The number of visits

- The number of visitors in each visit

- The type of group (e.g. single adult, adult peadsi|t-child)

- The number of visitor groups that talked about sasyect of the exhibit

Results

We found that there was no significant differencéhie number of multi-user visits, as opposed
to single-person visits for the horizontal compaiethe vertical layout (Table 3); Fisher's Exact
Test,p= .069 > .05. There was, nonetheless, a higeirmeptage of group visits for the
horizontal configuration, although we cannot atitébthis to the layout itself - it is possiblettha
there was a difference in the visitation pattereisvieen the days when we had the vertical setup
and the days when we had the horizontal setupefidbr.
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Table 3. Tally of groups that approached each layd

Layout Individual Group Total
Horizontal 27 61 88
Vertical 23 27 50
Total 50 89 139

We then looked only at multi-user groups that seapat the exhibit (Table 4) to see if there was
a difference in the number of visitor groups whé&ed about the exhibit between the two
physical configurations. We found no significarftetence between the horizontal and the
vertical setups; Fisher's Exact Tgst; .13 > .05.

Table 4. Groups who talked. This considers only multi-user visits

Layout Talk No talk Total
Horizontal 55 5 6b
Vertical 18 5 28
Total 73 10 83

Finally, we looked at adult-child groups, which reagp the largest percentage (42%) of visits to
this exhibit. (See Table 5.) We found a marginéiécence with more adult-child conversations
happening around the horizontal configuration; €ishExact Tesp = .062 ~ .05.

Table 5. Adult-child groups

Layout Talk No talk Total
Horizontal 37 2 39
Vertical 13 4 17
Total 50 6 56

Although the statistical differences between the physical setups were marginal at best, the
team decided to redesign the exhibit with a hoti@liayout; a higher percentage of multi-user
groups approached the horizontal layout, and &tgygrcentage of those groups, particularly
adult-child groups, talked about their exhibit esi@rece with the horizontal compared to the

! One group spoke in a foreign language we could not translate. Since we were not sure if they were
talking about the exhibit or something else, we decided to not count these groups in either category.

2 We had difficulties picking up visitors who spoke too softly on the noisy floor. Because we could not
determine if these visitors were talking about the exhibit, we did not count them in the tally of groups who
spoke.
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vertical setup. At the same time, the team decidatithe new design should better integrate the
media monitor with the main viewing monitor so thia media would not be seen as a separate
part of the interactive microscope experience.

What did visitors talk about?
We next looked in detail at what visitors talkedabat our prototype.

Method

We coded each transcript to characterize the coofensitor conversations. Initially, we
devised a coding scheme based on Allen’s categofiesiseum talk (Allen, 2002), which were
defined to accommodate all types of exhibits. YWwyever, quickly realized that we needed
more content and context specificity in our analydtor example, whereas Allen’s coding
scheme would identify instances of ‘perceptuak fake., talk about what visitors see), we were
interested in more detailed information abatiat visitors were observing, not just knowing that
they were observing. Adapting the coding schenaketha advantage of allowing us to focus on
issues specific to this exhibit and the goals eflthaging Station project; however, because the
coding scheme we used was different from Allen’s,sacrificed the ability to compare our
results with Allen’s findings and, therefore, wouldt be able to situate our findings within a
larger set of Exploratorium exhibits.

After looking at the transcripts and applying calade coding schemes, we finally settled on the
following.

P-id —xx¢:
Talk identifying or naming the specimen as xxx.
Examples:
|P-id-zebrafish
SR |P-id-what?
I "# % % " |P-id-larvae

P-attribute-xxx:
Talk noting an attribute, xxx, of the specimen. &tribute is an adjective used to
describe the specimen. We were particularly isteckin adjectives describing the size
of the specimen and those that denote that thenspeds alive. This is because one of
our project goals is to help visitors realize ity are seeing something very small and

alive.

® Thisis a subcategory of Allen’s Perceptual Talk category.
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Examples:

& "(N)* o |P-attribute-real
+' R |P-attribute-little
& , % . -$ " |P-attribute-alive
& +' /)" oy ")y %
* *0 |P-attribute-cannot see w/ eye

P-part —xxx:
Talk noting a part, or substructure, of the speaiméhis helped us determine if visitors
looked closely at a specimen, beyond identifyin@giitthe specimen is. It also helped us
identify what, if any, substructures visitors amgerested in, which would, in turn, inform
the interpretative materials we would develop.

Examples:
+ 1) R |P-part- heart
+' L |P-part-fins
& +'1 0’ o |P-part-spine
P-beh —xxx'

visitors focused on would help us develop the priegative material for the prototype.

Examples:
- |P-beh- heart beating
HS % " |P-beh-moving
& [o-*) 1%t __(_."____ |P-beh- blood flowing
P-eqt —xxx:

Talk about xxx microscope equipment. The Imagitagi@n team had decided that the
main experience at the interactive microscope eixbiitould be more focused on the
specimen and less on the enabling technology. Meryveve also realized that the
technology itself can be a draw. Coding visitdk far mention of the microscope
equipment would help us determine whether techriyoheas in the foreground or
background of visitors’ experience at the interaetnicroscope.

Examples:

* /) $' *ox e 0 |P-eqt-microscope

* Thisis a subcategory of Allen’s Perceptual Talk category.
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&+"' .- ok R |P-eqt-microscope

VVVVVVVVVV |P-eqt-slide
Relationaf
- Person:
Talk relating a visitor’'s personal experiencedait experience at the exhibit. One of
the goals of the Imaging Station project is to hefitors see the personal relevance in
the specimens they see under our microscopesheAirhe of this study, we had done
little in helping visitors forge this connectionthin the interpretive materials we
provided at our prototype. Coding for relatioraktprovided a rough baseline on
visitors’ inclinations to relate what they seehernselves without interpretative support.

Examples:
+ /) ")
3% ! ( )"
/-4 %' 5)!1)*'6 L(
+-)0*e 1o ( |Relational-Person
)Y ( % . )
e Yy |Relational-Person
- Interxbit:

Talk relating this exhibit to another exhibit. $hprototype and, in fact, all the floor
exhibits for the Microscope Imaging Station sitiwihe Traits of Life collection in the
Life Sciences area of the Exploratorium. Codingifter-exhibit talk would help us
gauge if visitors are making connections betweeniaging Station and other exhibits
near its proximity that can present similar content

Example:

* *0 " |Relational-
Interxbit

- Knowledge:
Talk connecting what visitors see at this exhibibther specimens or biology

knowledge. In addition to helping visitors makegamal connections, the Imaging
Station project also aims to help visitors connwetat they see to biological and
biomedical research. Part of doing so involvegais' relating their experiences at the
exhibit to a wider knowledge of life and biologlooking for this in visitors’

® This is similar to Allen’s Connecting Talk category.
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conversations would give us a rough idea of if analhat extent visitors make such
connections.

Example:

) B |Relational-Knowledge

Conceptual:
Conceptual talk including inferences and predidioifihis coding category helps us

gauge whether or not visitors think about what cae readily observed at the
microscope. (This is similar to Allen’s Conceptialk category)

Examples:
7() 26 ! Y |cONceptual
+'2(C" % ') % |Conceptual
"2 |Conceptual

Each group’s transcript was coded for the abowey) the counted the number of groups who
made a remark in one of these categories. We ehmaisto count the number of remarks per
group because of the difficulty in determining teérent of the remarks and in deciding if
similar remarks should be counted separately onas

Results

Table 6 gives the tally of the number of visitoogps who talked about some aspect of the
exhibit according to the categories defined aboMee percentages are out of the total number of
visitors whotalkedabout the exhibit.
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Table 6. Tally of groups who talked about differemhaspects of the exhibit experience

Layout Id Atgr'g;ﬁe AtX:i?/Léte Part  Behavior Enﬁglr?t- Relational® Concept
Horizontal 47 7 7 19 29 24 7 20
(out of 56) (84%)  (13%) (13%) (34%) (52%) (43%) (13%) (36%)
Vertical 13 4 5 5 8 8 1 6
(out of 20) (65%) @ (20%) (25%) (25%) (40%) (40%) (5%) (30%)
Total 60 11 12 24 37 32 8 26
(out of 76) (79%) @ (14%) (16%) (32%) (49%) (42%) (11%) (34%)

We found no significant difference in visitor tddktween the vertical and the horizontal layouts
for any of the above dimensions.

Overall, the data indicate:

Most visitors engaged in some form of identifioattalk for the specimen, while a minority
mentioned the equipment itself. This suggestswisébrs are more attuned to the specimens
they see than the mechanism with which they canhese specimens.

A minority talked about how small the specimenrnsemarked on the fact that they were
alive. This may indicate that visitors are not eavaf either fact or that visitors do not find
these aspects worthy of note or compelling enoagdhlk about in their conversations.

Only 11% related this experience with their paede@xperiences, with their knowledge

about other specimens, or with other exhibits. ré&he little within the current prototype,
particularly in the media piece, that makes exptionnections between what visitors may
see and their relationships to people’s livesJdnger field of biology, or to other exhibits.
However, the data do point out that visitors doneatdily see connections and suggest that
attention should be given to making these connestsostronger part of the experience. This
is particularly the case if we are interested ilping visitors see the relationships between
the image from the microscope and their biologizal biomedical relevance in science and
in personal lives.

Although most visitors engaged in identificatiatk, a smaller percentage of visitors talked
about more detailed substructures or the specint&tiavior. This may indicate a
superficiality of observation at the exhibit th&ds at naming what they see. In the

® A breakdown of the different types of relational talk is as follows:

Layout Interxbit Person Knowledge
(number of groups) = (number of groups) (number of groups)
Horizontal 3 2 2
Vertical 1 1 0
Total 4 3 2
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following we look more closely at visitors’ identétion talk and the observations they
shared with one another about the specimen they saw

What did visitors think they were looking at?

One of the main challenges in developing an engagicroscope exhibit is to not only allow
visitors to use a research-grade microscope bothekp visitors interpret what they see under
that microscope. The following takes a more dethibok at visitors’ conversations to identify
what visitors noticed about the specimen and hay thterpreted what they saw.

Visitor’'s Identification Talk

Patterns in visitors’ conversations indicate thalf the conversations around the microscope
exhibit start with identification talk. Identificain may be the first and possibly the critical step
in making further observations at the microscopaweler, did visitors correctly identify the
zebrafish specimen in their identification talk?h&Vdid visitors think they were looking at?

After applying the first coding scheme, we wentlbdwough the transcripts and searched for
instances of identification talk (P-id) to determwvhat visitors thought they were looking at.
Sometimes, a visitor group may not immediately tdgthe specimen. That is; identification
talk can begin with a question, “What is it?” ahén progress through a series of candidates.
We decided to consider the identification that cdngeclosest in accuracy and specificity. In
other words, if a visitor group mentioned both aalimnd fish, we coded the group as identifying
the specimen as a fish. If a group talked abaiz#brafish being a frog or animal, we coded
that group as having identified an animal.

Table 7 shows what visitors thought they were logkat on the monitor. Notice that overall,
about 50% of the visitors who talked identified g#pecimen as a zebrafish, and only a small
minority (5%) either incorrectly identified the sp@en as another type of animal (i.e. frog,
tadpole, or dragonfly), or did not identify the speen at all, but merely asked about what it was
(6%). So, a majority of the visitor ‘correctly’edtified the specimen, although not everyone
specified zebrafish.
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Table 7. What visitors identified the specimen as

Best Id Horizontal =~ Vertical Total
Zebrafish 29 7 36
Fish 3 1 4
Animal 0 2
Life 1 0 1
Tadpole 1 0 1
Bullfrog 1 0 1
Frog 1 1 2
Dragonfly 1
Nothing specified beyond baby/embryd 7 0 7
Nothing identified (identification
guestions w/o potential answers) 3 2 >
No Identification Talk of any type 9 7 16
Total 56 20 76

Parts Talk

In contrast to 79% of the visitors who participateddentification talk, only 32% of the visitor
groups who talked at the exhibit, talked aboutecs part of the zebrafish. See Table 6. That
is, @ much smaller percentage of visitors’ obsésnatmay go beyond simply identifying the
specimen. We decided to take a closer look tarchete what parts or structures caught visitors’
interest enough to spark conversation. This metailéd analysis is one way to identify ‘hooks’
for storylines we may want to develop to commurddae biomedical or biological relevance of
the zebrafish specimen.

To do this, we looked over the coded transcripiristances of Parts Talk (P-part). Table 8
tallies the number of groups who talked about & plathe specimen. Note that 58% (14 out of
24) visitors who patrticipated in ‘Parts Talk’ rerkad about the heart, which may be a prime
candidate for storylines that would help visitoxplere the relevance of this specimen in
scientific research.
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Table 8. What parts visitors talked about. Parts in
italics indicate misidentifications (i.e., thosatganot
found in a zebrafish).

Parts Horizontal Vertical Total

[any
N
iy
N

heart
eye
tail

brain
blood
fins

spine
belly

cell
gills

mouth

muscles
spot

placenta
teeth
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wings

Behavior Talk

Finally, we looked to see what types of activiiedehaviors visitors noticed about the
specimen (P-beh). We found that 49% (37 out ofof @e visitor groups who had conversations
about the exhibit said something about what theafeth was doing.

Table 9 summarizes the behaviors visitors notidddst visitors who talked about the
zebrafish’s behavior remarked on the fact that these moving. Over one-third of the 37
visitors also talked about the beating heart. drt,f@as a result of this study, the content
developer decided to include more detailed inforoma&nd activities about the zebrafish heart in
the accompanying media piece.
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Table 9. Visitors’ talk about what the zebrafish vere doing

Behavior Horizontal Vertical Total
Beating heart 10 3 13
Moving 24 8 32
Developing 1 0 1
Hatching 2 0 2
Circulating blood 4 0 4
Breathing 2 0 2
<questions about what the
specimen is doing> 1 0 1

SUMMARY AND DISCUSSION

The analysis presented here is a preliminary sbiidlye conversations visitors had at a prototype
of the Zeiss Axiovert200M, interactive microscopdibit displaying zebrafish embryos. More
specifically, we looked at what visitors talked abat two different physical configurations of
the exhibit. We found a marginal difference betw#ee number of groups who stopped at the
‘horizontal’ and the ‘vertical’ layout, and a largeercentage of adult-child groups that talked at
the horizontal configuration. However, we founddifference in the content of visitor talk
between the two layouts. Nonetheless, as atreftllis study, the team decided to change the
layout from a vertical to a more horizontal configiion but with improvements to better
integrate the touch screen media monitor with tlagraiewing monitor. We hope that this
change will encourage more visitor groups to talaral about the exhibit.

When we looked at the content of visitor conveosaj we found that visitors seemed more
focused on what they see under the microscopeessdh the microscope itself. One of the
design goals for the interactive microscope isawehvisitors focus on what they see and not on
the enabling technology. Overall, most (79%)teis tried to identify the specimen with half of
these visitors correctly noting that they were logkat zebrafish. This is compared to a
minority (42%) of the visitors who mentioned anyitpiabout the microscope or equipment.

Of the different types of talk we coded for withims study, we found that a majority of
conversations included identification talk abowg §pecimen and that 50% of the talk at the
exhibit started with visitors’ trying to identify mame what they were looking at under the
microscope. However, fewer groups talked abousfieeimen’s behavior (49%) and even
fewer talked about specific details or parts ofgshecimen (32%). This suggests that talk about
what visitors see can stay at a superficial laveVer progressing to more detailed observations
about the images in front of them. This finds supm other evaluation work we’ve done in
which visitors were asked to draw what they remamsbeing. Most visitors had a more holistic
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impression of what they saw instead of detaileavdrgs of parts and substructures they
observed.

Furthermore, although one of the exhibit’'s goal®ikelp visitors connect what they see with
the specimen’s relevance in biological and biomadiesearch, we found that there were few
(11%) instances of talk that related what visiwa®w with their own experiences either outside
the Exploratorium or with other exhibits at the Eotptorium. We were not too surprised at
this result since the media piece used in the diginot explicitly make these connections.
However, these data indicate that relational talk lse rare and requires additional support
within the interpretive materials we provide.

Details from the conversation analyses give addltianformation about what visitors do focus
on and suggest ways of making connections betweemtage and visitors’ interests (e.g.
attention to the heart). Future iterations ofriiexlia piece could draw upon these findings to
inform the development of interpretative materittencourage visitors to observe more closely
and to relate what they see with scientific redearc
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