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Summary

• Visitors spent longer on average at Version 4 of the exhibit than either
Versions 1 or 2.

• Visitors compared the temperature of two objects the same number of times
across all versions.

• The spray bottle and the blow dryer were the two most popular tools in
Version 4.

• All 40 groups coded used Version 4 while another group was present.  45% of
the groups interacted with each other.  This suggests that the “waiting area”
was functioning well.

• Interviewed visitors reported feeling engaged with the exhibit, finding little
frustration with it and trying to change or see the temperature of objects at the
exhibit.  About half of the visitors noticed the mirrors and plexiglass behind
the bench.

• Seven of ten visitor groups (70%) reported leaving the exhibit for “extrinsic”
rather than “intrinsic” reasons.  This is high, even relative to other APE
exhibits.

Goals

One goal was to compare three different versions of the Heat Camera exhibit (Versions 1,
2 and 4) in terms of:

• Holding time
• Whether visitor groups compare the heat emanating from different objects

The second goal was to determine, for Version 4, whether visitor groups:
• Used the exhibit simultaneously with other groups (i.e., what was the impact

of the “waiting area?”)
• Interacted with other visiting groups
• Used all or any of the tools provided
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Methods

We collected videotape data for three versions of the exhibit:

Version 1: Baseline.  The original exhibit (includes a bench for visitors to sit on). The
image on the screen was in color.

Version 2: Enhanced with tools.  The developer, Diane Whitmore, added many tools for
investigation, including masks of different transparency, plastic sheets, a hair dryer, a
cooling table, a handheld silver mirror and a handheld copper mirror, and a label with
specific things to try.  The image on the screen was in color.

Version 4: Enhanced with waiting area.  Diane Whitmore added a “waiting area” behind
the bench at the exhibit, as well as tools for investigation, including: hair dryer, spray
bottle, tattoo table, copper mirror, silver mirror, and plexiglass window.  (The mirrors and
plexiglass window were built into the structure attached to the back of the bench.)  The
label was changed and tilted upwards on the table for easier reading. The image on the
screen was grayscale.  The image was also “reversed” to model a mirror. [Diane: is that a
correct description of the exhibit?]  (Note: Version 4 did not include labels located in the
waiting area – those were added in Version 5.)

Version 1 Version 2 Version 4
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The video data were collected on the following dates:
Version 1 1/22/02
Version 2 4/13/03
Version 4 1/4/04

For Version 1, we coded 2 hours of videotape.  For Version 2, we coded one hour of tape.
For Version 4, 10-12 visitor groups were coded from each of the four hours of videotape
collected. The total number of groups coded in each version is shown below:

Table 1.
Version of exhibit Number of tapes coded Number of Groups coded

1 2 46
2 1 33
4 4 40

We also interviewed  10 visitors as they exited the exhibit in Version 4.

Videotape Results

Visitor holding time

There was a significant increase in holding time across the three exhibit versions
(F114 = 3.1, p = .05).  Post hoc tests revealed significant increases in holding time from
the Version 1 to Version 4 (p = .02) and from Version 2 to Version 4 (p = .07).   The
holding time data are shown in Table 2.  Figure 1 shows the holding time distributions of
visitor groups for each version.

Table 2. Holding time results in minutes
Version Mean St Dev Median Maximum
1 2.0 1.6 1.5 7.5
2 3.0 4.8 1.8 27.5
4 3.6 2.9 2.5 11.2
Overall 2.8 3.2 1.9 27.5
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Figure 1. Holding time for visitor groups in Versions 1, 2 and 4.

Figure 1 shows that the distribution for Version 4 appears to be more flat, with more
groups spending 9-12 minutes than in Versions 1 and 2.

Figure 2 shows the “survival time”- the fraction of visitor groups remaining at the exhibit
over time.  At the 3-minute mark, Version 4 shows an increase over Versions 1 and 2 that
holds steady until about 10 minutes.
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Figure 2. Survival times for visitor groups in Versions 1, 2
and 4.

Visitors Making Comparisons
We coded for the number of times visitor groups compared the heat emanating from two
different objects, such as their two hands, or one person’s nose vs. another person’s nose,
etc.  We separately coded “weak” evidence for a comparison, such as holding up two
hands and looking at the heat camera, and “strong” evidence for a comparison, such as
saying aloud, “Look, your hand is so much hotter than mine!”

There were no significant differences across Version in the number of groups who made
such comparisons, nor in the number of comparisons groups made, either when using
weak evidence or strong evidence in the coding.

Visitors in Version 4 using different exhibit tools

Table 3 shows the number and percentage of visitor groups in Version 4 who used the
various tools available to them.  Every object was used by at least one quarter of the
visitor groups studied.  The spray bottle and blowdryer were the most popular tools at the
exhibit.  On average, visitors used about 3 of the tools offered at the exhibit.
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Table 3.  Visitor groups using exhibit tools
Tool used Number of groups Percentage of groups
Spray Bottle 29 73%
Blowdryer 28 70%
Tattoo Area on
Table

15 38%

Plexiglass Window 14 35%
Copper Mirror 13 33%
Face of Table 11 28%
Silver Mirror 10 25%
Other Exhibits 2 5%
Visitor’s own tool 1 2.5%

Visitor groups in Version 4 interacting with other visitor groups

In Version 4, we noted whether visitors groups used the exhibit alone, or simultaneously
with other visitor groups.  We hoped this would shed some light on the effect of the
“waiting area” on visitors.  A group was counted as using the exhibit with another group
even if one group was sitting on the bench and another was using the heat camera from
the waiting area.  We also noted whether the multiple visitor groups interacted with one
another (talking to each other, pointing out exhibit features to each other, etc.).  Table 4
shows the results.

Table 4.  Visitor groups using exhibit with other groups
Behavior Number of groups Percentage of groups
Used simultaneously with another group 40 100%
Interacted with another group 18 45%

Interview Results

We interviewed 10 visitors as they were exiting Version 4 of the exhibit.  The questions
and responses are provided below.  Table 5 shows the age and gender of the interviewees.
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Table 5.  Demographics of interviewees
Interviewee Gender Age

1 M Teen
2 F Adult
3 M Adult
4 Not recorded Adult
5 M Adult
6 F Adult
7 M Adult
8 F Child
9 M Adult

10 M Adult

Question 1: How engaging was this exhibit for you?
Not engaging Somewhat engaging Engaging Very engaging

1 2 3 4
Can you say why you chose ____ ?

Table 6. Question 1 multiple-choice responses.
Response Number of Visitors
Not engaging 0
Somewhat engaging 0
Engaging 3
Very engaging 7
Average 3.7

This average is high relative to other APE exhibits we have studied.
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Interesting to see heat

Interview Multiple choice
response Long response

1 4 It was so cool because I was looking at the shirt and I
was putting my hand on my shirt, and then inside of
my shirt, and you could still see the heat.  And I
went blond, it was really cool.

3 4 You can see yourself in a way you don’t see yourself
every day and that is what makes it interesting.

6 4 It was hands-on to see the cold noses.  I couldn’t see
the shape very well on my hand.

9 4 Because it was weird to see myself heat-wise -
infrared.

10 4 It caught our attention.  Our hands were black.
Everyone (in the family) was interested in it.
Interactive.

7 3 I never thought of cold and a liquid going together.
Very clear demonstration to see the black.

Could see what you were heating / cooling

Interview Multiple choice
response Long response

5 4 It was fun.  Being able to do special effect - heated up
different sections - I slapped my hands together and
rub them, to see the heat generated from that.

4 3 Mostly look at your body, your fingertips, and your
nose.  The camera reflects that they are the first
things to get cold.  A more visible idea of what you
are feeling.  You play with different (trails off...)
Heat up shirt too.  To see it reflects visually vs.
another sense.

8 4 It was cool - because as soon as the hot air camera
[blow dryer?] when it went away it was cold.
Again, it was fun.

Other positive

Interview Multiple choice
response Long response

2 3 I liked watching everyone and seeing what it does.
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Question 2: Was there anything frustrating about using the exhibit?

No
Intvw Response

8 No.
9 No.
10 No.
2 No.
1 (thinks) not really.

Couldn’t get a specific thing to happen / didn’t know what something was for
Intvw Response

5 No particularly.  It was interesting to see how copper didn’t glow.  We
tried the hair dryer on the copper - couldn’t get it to show up.

6 What are those things on the side (the hair dryer/water) ?  It doesn’t say
on instructions.  [anything else?] No.

4 I didn’t know what the water was there for.

I liked it better in color
Intvw Response

3 It used to be in color - I was wondering why it changed.  I like color
better.

Crowding was a problem
Intvw Response

7 Not really.  (wife adds) the line should be more organized.  Some way
that people can take turns.  Not kids just grabbing things.
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Question 3: Can you sort of go over with me what you tried at the exhibit and what
you were thinking while you using it?

Tried altering temperature of objects
Intvw Response

1 I heated up my glass lens, I put my hand on the coils.  I learned that my
sister’s hands and nose are really cold - I am warm all over.  Very
interesting.

3 I tried the hair dryer and the water.  Wow, it makes my hair change
colors.  I didn’t like using the spray bottle, because I didn’t feel like
getting wet.  I used the hairdryer more.  I used the copper thing that
thermal tattoo.  I was not thinking much when I was doing that (the
copper part).

5 I tried water to see what cooling down would look like.  I had just come
from the water exhibits and one hand was cold and one was hot, so
that was interesting.  The star was interesting.  It was, in general,
really fun.

7 We thought to warm your hands - other things we could do besides the
water/hair dryer.

8 [Mom says, “you went back 3 or 4 times.  What did you do the first
time?”] the first time, I tried the star - it was cool, pressed the shape,
it was cold - it showed up as a star shape.  Second time - I tried the
blow dryer - it was hot it made your hands white - (Mom says) then
she blew it was on her baby sister’s face (she laughs) her cheeks
were black.  It was pretty cool.

Looked at temperature of different objects
Intvw Response

6 We tried shapes to look at different parts of our bodies that are hot and
cold.

9 Honestly, I was thinking about this video game I’ve been playing.
Infrared - and the movie “Predator”

10 Tried different temperature effects.  Hot and cold - hot surfaces and
cold surfaces seeing parts of our body warmer.  Interesting, my son
always complains about cold.  He is thin, his hands were black.
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Tried to understand what was happening
Intvw Response

2 How hot and cold works, that was kinda cool.  [and when you say “how
hot and cold works”, can you say a little bit more about that?]  I
don’t know.

4 The one thing that was confusing, and put my hand on the mirror and
the thermal tattoo (trails off...) I thought it would be on the mirror,
not on your hand, so I looked at them both to figure it out, but that
might be good.  (good to make me explore...)  [anything else?] Not
really.

Question 4: We've recently added the oval shapes to the back of the exhibit and we
are interested to know if we have made it clear to you that they are a part of the
exhibit that you can explore. If you got a chance to check them out, can you say a
little bit about what you thought of them or what you noticed about them.

Copper reflects heat/image
Intvw Response

1 I noticed the plastic did not reflect and the mirror - did not reflect.  But
the copper did, really kind of cool.  [anything else?] just cool.

4 I noticed them.  I wasn’t sure how I was supposed to use it.  I didn’t see
people before me using them.  Reflected camera in the copper.  I
guess [it] is a mirror.  [So you are just noticing this now] Yes, just
now,  this is first time, see people use it.

5 They were nifty - my friend put his hand on one - see how copper
would react.  The mirror acted like the plastic.

9 I noticed the copper mirror - see my reflection in the screen, but
obviously it is not a mirror.

Noticed the mirrors and plexiglass
Intvw Response

3 I was more aware of it because there were people behind me.  I could
overhear people talking.  Also, next to me there was this guy putting
his face next to it.  I am sure that was nice for him (said with
sarcastic tone).

8 I noticed them.  They are dark.
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Didn’t understand or notice them
Intvw Response

2 No, I didn’t really notice them.
7 No, didn’t notice.  (I showed them on other visitors)  No, didn’t see

those.
10 I did not have a clue what they were for - I was standing behind.  What

are they for?  It was not obvious.
6 I wasn’t sure what they are.  Is one a mirror in the camera?  I wasn’t

sure what they are.

Question 5: We're interested in finding out what makes visitors move on from one
exhibit to the another.  Thinking back on it, what was it that prompted you to move
on to the next exhibit?

Extrinsic reasons
Intvw Response

1 I was enjoying myself, but I knew other people need to enjoy
themselves, too.  And my sister was moving on and I didn’t want to
get lost from the group.

2 The line (of people waiting to use the exhibit)
3 There were people waiting behind us, I was thinking, “let me share this

with the people in the museum, especially the little people.” (said
BOTH serious and with a sarcastic tone)

5 My curiosity to see what else was here.  I have been here before, but it
is always interesting to see what is here.  We are 3 people, so we are
trying the smoke rings.

7 He wandered (6 year old boy)
8 Because my parents said “let’s go” (mom says - she probably would

have stayed.)
9 I don’t know, I wanted to see everything else.

Intrinsic reasons
Intvw Response

6 I felt like you were done...  [especially kids, they have a short attention
span.]
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Both extrinsic and intrinsic reasons
Intvw Response

10 The kids whining.  They get bored after a few minutes the whole group
has to move on, even if you are not ready.

4 I thought I had explained it, I used the hairdryer and watching the heat
on my own person.  Seeing what else there is.

Conclusions/Recommendations

Holding visitors longer

Version 4 held visitors longer than Versions 1 and 2.  This suggests that the “waiting
area” is functioning well, allowing visitors to begin to participate at the exhibit earlier.

Visitor engagement

Visitors seemed engaged with the exhibit in all its versions.  And as the holding time
results suggest, the engagement seems to have increased with each version of the exhibit.
The interview data show that visitors rated the exhibit quite highly.  Moreover, visitors
reported being engaged in trying to alter and see the temperature of objects; in other
words, they were exploring the phenomena in the exhibit.  Finally, visitors rarely reported
frustration with the exhibit.

Cross-group interaction

The “waiting area” seemed to promote interactions across visitor groups: every group
coded used the exhibit while another group was present, and nearly half of the groups
directly interacted with one another.  Although we do not have comparable codes for
Versions 1 and 2, these results reflect quite positively on the waiting area.  However, one
visitor mentioned feeling frustrated that there was not enough turn-taking at the exhibit.
Perhaps the waiting area or the bench area could include some kind of label to address
this problem.

Using the new mirrors (copper/silver/plexiglass)

Six out of 10 (60%) interviewed visitors reported that they noticed the mirrors behind the
bench, and four said that they used the copper mirror.  Three seemed to understand that
the copper reflected the image and also seemed intrigued by that phenomenon.

Leaving for reasons extrinsic to the exhibit

Seven of ten visitor groups (70%) reported leaving the exhibit for “extrinsic” rather than
“intrinsic” reasons.  This is fairly high even compared to other APE exhibits, where the
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average is about half of visitors leaving for extrinsic reasons.  This suggests that the
exhibit is open-ended and does not convey a stopping point to most visitors.
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