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BACKGROUND

This is the third of a series of usability studies performed to assess the visitor interface for the
Axiovert200M.  To address difficulties visitors identified during the previous study, we changed
the interface in two ways:

!  It uses a knob instead of buttons on a game pad for focusing
!  We reversed the xy orientation so the movement corresponds to moving the specimen instead

of scrolling the viewing field

In addition, we used the questions visitors asked about the specimens to inform the development
of an interactive media component that gives information about the specimen under the
microscope.

PURPOSE

Usability

!  To determine if visitors are able to use the visitor interface (xy control via a game pad and z
control via a knob) to remotely control the Axiovert200M

!  To identify difficulties visitors have using the visitor interface

Content Ð Interactive Media

!  To identify what screens visitors watch
!  To determine to what extent visitors make a connection between what they see under the

microscope and the contents of the interactive media

These results feed into an iterative process to develop a usable visitor interface with
accompanying content for the Axiovert200M.
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Visitor Interest

!  To gauge how interested visitors were their experience with this prototype

SETUP

!  Axiovert200M
!  MCU28
!  Display

!  Sony Color video Camera DXC-390
!  Apple Cinema Display at 800x512

!  Metamorph version 5.0
!  Game pad control: joystick2002_11_13b
!  Specimens - The visitor interface was evaluated using two specimen types: Amoeba and

Zebrafish.
!  Amoeba Ðsome movement with other organisms including bacteria (food for amoeba)

and food for bacteria
o 10x objective
o XY

!  limits set to a 3000 micron x 3000 micron square area
!  game pad control (Figure-1)

o Z
!  limits set to a range of 100 microns
!  knob control (Figure-1)

!  Zebrafish in various stages of development
o 5x objective
o XY

!  limits set to a 8000 micron x 8000 micron square area
!  game pad control (Figure-1)

o Z
!  Limits set to a range of approximately 500 microns
!  Knob control (Figure-1)

!  Interactive Media (on touch screen and G4)
!  Amoeba: amoeba_04.prj
!  Zebrafish: zfish_05.prj
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Figure-1.  Game pad control and knob control

METHOD

!  Cued Interviews
!  Visitors were recruited individually from the Life Sciences Area on the Mezzanine of the

Exploratorium
!  Before each interview, the evaluator made sure that there was nothing in view on the

monitor.
!  The evaluator told each visitor that s/he could use the gamepad and the knob to control the

microscope.  Then, each visitor was asked to play with the exhibit prototype (Figure-2),
which consists of the interactive media, implemented on a touch screen, and the visitor
controls to the microscope.

!  Each visitor was then asked a series of questions about the experience and about what s/he
saw.  These questions are in Appendix A.
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Figure 2.  Exhibit Prototype
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PARTICIPANTS

!  Gender
Specimen: Amoeba Specimen: Zebrafish

Gender count Gender count
female 5 female 5
male 6 male 9
Total 11 Total 14

!  Age Group

Specimen: Amoeba Specimen: Zebrafish
Age Group count Age Group count

adult 11 adult 12
teen 0 teen 2
child 0 child 0
Total 11 Total 14

FINDINGS

Usability

How long did visitors take to find the specimen?

We looked at three measures:

!  the time it took for visitors to bring a specimen within view on the monitor.
!  the time from when visitors first started searching to when they stopped moving for at

least 3 seconds with a specimen in view.
!  the time between when visitors first encountered a specimen to when they stopped (for

more than 3 seconds) to look at a specimen.

We will experiment with these measures as a way to determine how easy it is for visitors to find
something to look at under the microscope.

!  Specimen: Amoeba
One visitor did not play with the controls at all, but instead spent all her time with the
interactive media.  This visitor was not included in the following calculations

!  Time for visitors (N=10) to bring specimen into view on the monitor.  .
o Mean: 28 seconds
o Median: 10 seconds
o Range: 2 seconds to 143 seconds
o 4/10 (40%) visitors took more than 15 seconds to bring a specimen within view
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o 2/10 (20%) visitors took more than 30 seconds to bring a specimen within view
o 1/10 (10%) visitor took more than 1 minute to bring a specimen within view

There is no significant difference between the percentage of visitors who were able to
bring a specimen into view within 15 seconds or 30 seconds, compared to the results
from the previous usability study; FisherÕs Exact Test, p=.19 >.05 for 15 seconds and
p=.10 > .05 for 30 seconds.
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!  Time to when visitors (N=10) stop for more than 3 seconds on a specimen
o Mean: 38 seconds
o Median: 29 seconds
o Range: 10 seconds to 151 seconds
o 4/10 (40%) visitors took more than 30 seconds before stopping and looking (for

more than 3 seconds) at a specimen they found
o 1/10 (10%) visitors took more than one minute before stopping and looking (for

more than 3 seconds) at a specimen they found

There is no significant difference between the percentage of visitors who stopped and
looked at a specimen within 30 seconds or 60 seconds, compared to the results for the
earlier prototype; FisherÕs Exact Test, p=.32 >.05 for 30 seconds and p=.39 > .05 for 60
seconds.
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!  Time visitors (N=10) spend searching for a specimen (after first encountering one) before
stopping and looking at a specimen

o Mean: 10 seconds
o Median: 8 seconds
o Range: 4 seconds to 24 seconds
o 6 visitors stopped and looked at the first specimen they found
o no visitor took more than 30 more seconds searching before stopping at a

specimen

Compared to the earlier prototype, a higher percentage of visitors spent 30 seconds or
less searching for a specimen after first bringing one into view; FisherÕs Exact Test,
p=.005 < .05
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!  Specimen: Zebrafish
!  Time for visitors (N=14) to bring specimen into view on the monitor

o Mean: 15 seconds
o Median: 11 seconds
o Range: 1 seconds to 44 seconds
o 5/14 (36%) visitors took more than 15 seconds to bring a specimen within view
o 2/14 (14%) visitors took more than 30 seconds to bring a specimen within view

Compared to the results from the November 2002 usability study, a higher percentage of
visitors were now able to bring a specimen in view within 15 seconds; FisherÕs Exact
Test, p=.001 < .05
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!  Time to when visitors (N=14) stop for more than 3 seconds on a specimen
o Mean: 37 seconds
o Median: 29 seconds
o Range: 9 seconds to 73 seconds
o 6/14 (43%) visitors took more than 30 seconds before stopping and looking (for

more than 3 seconds) at a specimen they found
o 3/14 (21%) visitors took more than 1 minute before stopping and looking (for

more than 3 seconds) at a specimen they found
o No visitor took more than 1.5 minutes before stopping and looking (for more than

3 seconds) at a specimen they found

Compared to the previous prototype (see usability report from November 2002), a higher
percentage of visitors stopped and looked at a specimen within 30 seconds; FisherÕs
Exact Test, p=.003 < .05
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!  Time visitors (N=14) spend searching for a specimen (after first encountering one) before
stopping and looking at a specimen

o Mean: 22 seconds
o Median: 20 seconds
o Range: 2 seconds to 56 seconds
o 8/14 (57%) visitors stopped and looked at the first specimen they found
o 3/14 (21%) visitors took more than 30 more seconds searching before stopping at

a specimen

Compared to the earlier prototype, a higher percentage of visitors spent 30 seconds or
less searching for a specimen after first bringing one into view; FisherÕs Exact Test,
p=.017 < .05
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How easy was it to use the interface?  Visitors’ Assessment

As part of the interview, we asked the visitors how difficult it was to find something to look at.
For both specimens, most visitors found the visitor interface easy or somewhat easy to use.

Specimen: Amoeba Specimen: Zebrafish

Difficulty Rating
Count

(out of 11) Difficulty Rating
Count

(out of 14)
Easy 6 Easy 5
Somewhat easy 4 Somewhat easy 7
Neutral 1 Neutral 0
Somewhat difficult 0 Somewhat difficult 1
Difficult 0 Difficult 0

There was no significant difference between this and the previous version of the user control
interface, which was tested in November, 2002; FisherÕs Exact Test, p>.05 for both the amoeba
and the zebrafish specimens.  (Note that for this test easy and somewhat easy was grouped into
one group and neutral, somewhat difficult and difficult were categorized as another group.)

What difficulties did visitors have with the interface?

Visitors mentioned the following difficulties using the controls:

Difficulty
Specimen:
Amoeba
Count

Specimen:
Zebrafish

Count
¥ They had problems focusing.  This includes confusion about how to

use the focusing knob.  (Some people moved it around like a mouse.)
0 7

¥ They did not know where they were on the slide 1 2

¥ The xy buttons were hard to use 1 1

¥ The xy controls were backwards.1  For example, these visitors
believed that the right button should scroll the image right and not
move the field of view right.

0 2

The KEY DIFFICULTY, however, seems to be making the connection between the media
monitor and the microscope viewing monitor;  6/14 visitors who looked at the zebrafish and 3/11
visitors who looked at the amoeba were confused by the two monitors.  They did not know

                                                  
1 Recall that we reversed the xy orientation on the gamepad control based on findings from the

November, 2002 usability study.   The orientation used in this version of the prototype was more intuitive
than the previous orientation. 13/23 visitors thought the xy orientation was non-intuitive in the previous

version, whereas only 2/26 visitors thought the xy orientation was non-intuitive in the current version.
Fisher’s Exact Test p=.0004 < .05
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which one they were controlling and was showing what was under the microscope, and which
one provided canned footage and information.

Content Ð Interactive Media

What did visitors look at in the interactive media?

!  Specimen: Amoeba
!  Every visitor looked at a part of the interactive media
!  10/11 (91%) visitors looked at the why cells move screen
!  9/11 (82%) visitors looked at a part of the how cells move sequence
!  2/11 (18%) visitors looked at the complete how cells move sequence, from beginning to

end
!  Specimen: Zebrafish

!  8/14 (57%) visitors looked at a part of the interactive media
!  7/14 (50%) visitors looked at the how old is your embryo screen
!  7/14 (50%) visitors looked at least one screen describing a stage of embryo development

Did visitors see a connection between the interactive media and the viewing monitor?

We were curious as to what extent visitors connected what they read and saw on the interactive
media module and what they saw on the viewing monitor.  An evaluator, therefore, asked visitors
specifically if they saw any connection between the two.

Specimen: Amoeba Specimen: Zebrafish

Any connection?
Count

(out of 11) Any connection?
Count

(out of 14)
Yes 9 Yes 10
No 2 No 4

Most visitors saw some type of connection between the two.  When asked to explain the
connection, visitors said the following

What is the connection between the media piece and the viewing
monitor

Specimen:
Amoeba
Count

Specimen:
Zebrafish

Count
¥ The media piece tells what they are seeing on the viewing monitor 2 4

¥ The media piece tells what they should look for 1 1

¥ They show the same specimen 2 0

¥ The media piece shows the specimen moving if you canÕt see it
moving live

1 0
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Note, however, that 6/14 visitors who saw the zebrafish and 3/11 visitors who saw the amoeba,
were at some point confused about what the two monitors were supposed to show and how they
were related to each other.

Visitor Interest

How interested were visitors in their experience with this prototype?

We asked visitors how interesting they found this exhibit.

Specimen: Amoeba Specimen: Zebrafish

Interest Level
Count

(out of 11) Interest Level
Count

(out of 14)
interesting 1 interesting 4
somewhat interesting 3 somewhat interesting 6
neutral 4 neutral 3
somewhat not interesting 2 somewhat not interesting 1
not interesting 1 not interesting 0

Some visitors found the experience interesting for the following reasons:

What made this experience interesting?
Specimen:
Amoeba
Count

Specimen:
Zebrafish

Count
¥ The specimen was alive 2 5

¥ They enjoyed the interactivity, having the controls to find and look at a
specimen 2 3

¥ The specimen itself was interesting to look at 1 2

¥ The specimen was moving. 1 1

¥ They appreciated the image quality 1 1

¥ They recognized different parts (e.g., eyes, heart) of the specimen they
looked at

0 2

¥ They liked seeing something close-up 1 0

Some visitors thought the experience was not interesting because:

Why the experience was NOT interesting
Specimen:
Amoeba
Count

Specimen:
Zebrafish

Count
¥ DonÕt care about the specimen (no personal relevance) 2 2

¥ Usability problems detracted from the experience 2 1

¥ ÔSeen that, done thatÕ 2 1

¥ There was not enough information about what they saw. 2 0

These comments may help guide future designs to make this exhibit more interesting to visitors.
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SUMMARY AND NEXT STEPS

Usability

¥ Most visitors took less than 15 seconds to encounter their first specimen, either the amoeba
or the zebrafish.  Although there was no significant difference for the amoeba, there were
more visitors who were able to find a zebrafish specimen in 15 seconds or less.   We still
need to take a closer look at visitor behavior with a stand-alone version to determine if
visitors stay long enough to even encounter a specimen.   Again, if they do not, we may need
to prepare denser slide or redesign the interface to give visitors more guidance in just
locating a specimen on the slide.

¥ A majority of the visitors paused and looked at the first specimen they encountered.  This is
opposed to the previous prototype for which many visitors continued to search even after a
specimen first came into view.  It is possible that the media helped visitors identify what they
were searching for and, thus, cut back on the time they spent continuing their search after
their first encounter.  However, more data (through observations of visitors at a stand-alone
exhibit) is necessary to test this claim.

¥ Visitors identified a new list of difficulties they had with the interface.  Their comments
suggest the following:

!  Visitors were confused by the two monitors (the touchscreen monitor for interactive
media and the viewing monitor for the microscope).  They were not sure what each is
showing, or what is controlling what.   We should experiment with different monitor
positions and in visually tying the control knob and gamepad to the viewing monitor.
With the current set-up the media monitor is directly in front of the control elements,
which may lead some visitors to think that the knob and the gamepad are associated
with what they see on the media monitor.

!  A higher percentage of visitors (24/26 vs. 12/23) seemed comfortable with the current
xy orientation, which corresponds to moving the viewing field instead of scrolling the
viewing field.    However, a few visitors thought that the gamepad buttons were
difficult to manipulate.  As a next step towards better accessibility, we will
experiment with a joystick for xy control.

!  Some visitors seem confused about the focus knob; instead of turning it to try to
focus, they pushed it or tried moving it like a mouse.  We may want to experiment
with labels to indicate that the knob can turn and can be used to bring the image into
focus

!  A few visitors still would like something to indicate where they are on the slide.
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Content Ð Interactive Media

¥ A majority of the visitors looked at the accompanying media piece

¥ However, few visitors looked at every screen for the amoeba or the zebrafish.  If we are
interested in having visitors explore in more depth the contents in the media pieces, we will
need to take a closer look at pacing, density, and, more importantly, the nature of the
information we include (e.g., does it answer visitorsÕ questions, does the material further
provoke their curiosity, does it support their main activity --- making sense of what they see
on the viewing monitor?)

VisitorsÕ comments on what they found interesting and not interesting about the experience
may shed light on what we may want to improve.  For example, a few visitors mentioned that
the experience was not very interesting because it lacked personal relevance.  We may,
therefore, want to be more explicit about how what they see is connected to their personal
lives and well-being.
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APPENDIX A Ð INTERVIEW QUESTIONS

Note that an analysis of answers to questions 5 and 7 were not included in this report.

1. How easy or difficult was it to find something to look at?
Difficult Somewhat

Difficult
Neutral Somewhat Easy Easy

1 2 3 4 5

2. What made it difficult to find something?

3. How interesting would you say that is to look at?
Not interesting Somewhat not

interesting
Neutral Somewhat

interesting
Interesting

1 2 3 4 5

4. Is there anything in particular that makes it ________________ to look at?

5. In your opinion, what is the point of this exhibit?  Does it have a point?

6. In your opinion, is this connected in any way to that?  In what way?  [Does what this say have
anything to do with what you see there?]

7. WeÕre interested in how memorable this /point to touch screen/ was to you.  Will you describe
in your own words what you remember about what you looked at here? [Probe for info until
none]


