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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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PURPOSE

The first prototype of Puzzle Table, shown in Figure 1, consists of 3 different puzzles that
visitors can try to solve:
Tangrams (Figure 2)

T- Teaser (Figure 3)
Steel Spheres (Figure 4)
There are hints on the table for each one of the puzzles.

Figure 1. The Puzzle Table in the Philosopher's Co  rner
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Figure 2. Tangrams Figure 3. T-Teaser

Figure 4. Steel Spheres

s 5y

@

.

We were interested in having visitors reflect on their own thinking and their feelings while
attempting the puzzles, and tried to encourage metacognition at Puzzle Table with a label
placed on a stand in the middle of the table (Figure 5).
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Figure 5. Exhibit Label

This formative evaluation looks at
What do visitors do at Puzzle Table?

Why do some visitors use the exhibit and others do not? In particular, do some visitors
avoid the exhibit because puzzles are intimidating?

What do the visitors who use the exhibit think the exhibit is about? Is there any evidence of
self-reflection?

What were visitors’ emotional reactions to the puzzles?
What types of puzzles do visitors play in their share time?

METHOD

We collected data on Tuesday, August 15 and Tuesday, August 29 from approximately
11:30am to 4pm.

For the first day, an evaluator sat close to the prototype and observed every third visitor, who
was 8 years old or older, entering the Philosopher’'s Corner. She noted if the visitor stopped at
the Puzzle Table and what s/he did there. As the visitor left the area, the evaluator approached
the person she just observed for an interview. This was regardless of whether or not the visitor
stopped at the prototype. We did this in order to gauge why some people chose not to use the
exhibit as well as to characterize the exhibit experience for the people who did stop.

On the second day of data collection, we decided to only observe and interview visitors who
stopped and engaged with a puzzle'. Because it was a slower day, the evaluator interviewed
every person who used the exhibit. We did not approach anyone who entered Philosopher’s

! A visitor who ‘engaged’ with puzzle is someone who stopped at the Puzzle Table, looked at the puzzle
pieces for at least 10 seconds or watched as someone in their group tried a puzzle.
4
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Corner but decided not to use Puzzle Table. This is so we could collect more data on the

exhibit experience.

The interview questions used on both days can be found in Appendix A.

DATA COLLECTED
N =23
Visitors who Visitors who did Count
Gender used a puzzle NOT used a puzzle ¢ 3
(out of 14) (out of 9) (out of 23)
Female 7 5 12
Male 7 4 11
Visitors who Visitors who did Count
Age Group used a puzzle NOT used a puzzle ¢t of 23
(out of 14) (out of 9) (out of 23)
Child (8-12) 1 2
Teen (13-17) 1 3
Adult 12 2 14
Seniors 0 2 2
Visitors who Visitors who did Count
Group Type used a puzzle NOT used a puzzle ¢t of 23
(out of 14) (out of 9) (out of 23)
Adult peer group 1 1 4
Multigenerational group 10 7 15
Individual adults 2 1 3
Individual teens 1 0 1

RESULTS

In the following, quotes from visitors who stopped and used the Puzzle Table appear in green,

and quotes from people who did not stop and engage are in red.




What visitors do
What did visitors do at Puzzle Table?

The 14 visitors who sat down at Puzzle Table tried on average 2 puzzles.

Number of Count
Puzzles (out of 14)
1 6
2 5
3 3
They attempted:
Puzzle Count
(out of 14)
Tangram 10
T-Teaser 8
Steel Spheres 7

Visitors chose which puzzle to do according to

- which puzzle was closest and available (8 visitors)

- what looked doable (4 visitors), and

- what their children wanted to do (2 visitors)

Two visitors had no particular reason for choosing which puzzle they tried.

And, at each of these puzzles, visitors:

Behavior Tangram [T-Teaser Steel
Spheres

Looked for > 10 sec 8 6 6
Picked up a puzzle piece 8 5 6
Looked at a hint 6 6 4
Finished the puzzle 4 3 5
Watched another group

2 2 1
member do the puzzle

A majority (8/14) of visitors tried a puzzle by themselves. Others worked on a puzzle with
someone else in their group.

Most (12/14) people thought the hints were helpful

- to give a specific clue to solve the puzzle (5 visitors)
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- to help (re)orient one’s thinking (4 visitors)
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- to check their answers (3 visitors)
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- to give the solution (1 visitor)
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But, one visitor felt:
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Why did some visitors choose NOT to do a puzzle?

Nine out of the 14 visitors we observed during the first day of data collection did not engage
with any of the puzzles at Puzzle Table. They chose to not use the exhibit mostly for
extrinsic reasons, not having to do with the exhibit itself:
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- Too many people were already using the exhibit (2/9).
- The visitor was tired and just wanted to rest (2/9).
- The rest of the group was doing something else (2/9).

However, a few visitors were simply not attracted to the exhibit.
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Note that none of the visitors said that they were intimidated by the puzzles.

What visitors thought and felt
How interesting did visitors find the prototype?

Most visitors found Puzzle Table Somewhat Interesting or Interesting.

Count
Interest Rating (out of 14)
Uninteresting 1
Somewhat Uninteresting 0
Neutral 1
Somewhat Interesting 7
Interesting 5

The found the puzzle(s) interesting for the following reasons:
- They enjoyed the challenge (8/14). For instance,
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- The physical space was comfortable (3/14). For example,
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- There were hints to help (3/14).
#, =
- It encourages collaboration (1/14).
- They liked having multiple puzzles (1/14).

Alternatively, a few visitors thought:
- It's nothing special (2/14).
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- It was too taxing mentally (1/14).
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What were visitors thinking while engaging with the puzzles?

We asked visitors to recollect what was going through their minds when they were using one
of the puzzles at Puzzle Table. Visitors reported:

- assessing the puzzle’'s difficulty (5/14). For example,
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- thinking about their approach or strategy (4/14). For instance,
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- feeling frustrated (2/14) such as
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- becoming confused by an aspect of the exhibit (2/14)
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- observing the social dynamics (1/14)
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- assessing progress (1/14)
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- thinking about the type of mind required (1/14)
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How did visitors feel?

Visitors recollected feeling:

- Frustration (5/14)

- Relief (3/14) particularly when they solved the puzzle.

- Self doubt (2/14)

- Embarrassment (2/14)

- Challenged (2/14)

- Enjoyment (1/14)

- Fatigue (1/14)

- Confident (1/14)

Two visitors could not describe how they felt while they were doing a puzzle.

Three of the 14 visitors described a progression of emotions:
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Did the activity show visitors anything new about themselves or how their mind works?

A minority (4/14) of visitors thought that they discovered something new about themselves
and their minds at this prototype. Of these four, 2 focused on their specific experience with
the puzzle itself:
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The other 2 made more general self-(abasing) assessments:
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Do visitors do puzzles in their spare time outside the Exploratorium?

Only 2/23 visitors we interviewed (both visitors who stopped and those who did not) said
that they do not do puzzles in their spare time. (One of these visitors actually was using
Puzzle Table with her son who enjoys puzzles and was surprised that his mother actually
does not.)

We asked visitors what types of puzzles they enjoy doing to see if there are other puzzles
that we may want to introduce to Puzzle Table. Table 1 lists visitors’ responses.

Table 1. Puzzles visitors enjoy doing in their spa  re time

Visitors who Visitors who
did NOT used Count
Puzzle Type used a puzzle | f23
(out of 14) a puzzle (out of 23)
(out of 9)

Jigsaw 5 4 9
Word Puzzles 3 5 8
Crossword 3 4 7
Sudoku 3 2 5
Building/ Construction 1 0 1
Rubik’'s Cube 1 0 1
Math Puzzles 0 1 1

Visitors went on to explain why they do puzzles.
- Visitors believe that puzzles exercise the mind (10/22). For instance,
3 ) & ) ! )
&8 & &
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- Visitors like to solve, or finish, puzzles (6/22). For example,
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- They like a challenge (3/22). For example,
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- They enjoy a challenge that is solvable (3/22). For example,
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- It plays to a particular ability/ talent (2/22).

- It's something to do when they're bored (2/22).

- Visitors like to do puzzles with friends and family (1/22).
- It's a solitary pursuit that they can enjoy (1/22).

- Puzzles are relaxing (1/22).

SUMMARY

On average, visitors who stopped at Puzzle Table tried 2 of the 3 puzzles available. They
worked both alone and with other people in their visiting group to solve these puzzles, and in
general, found the hints helpful. One person, however, did point out that the hints for
Tangram are solutions rather than clues towards the answer.

We found that people who did not stop at Puzzle Table chose not to use this prototype for
extrinsic rather than intrinsic reasons. For example, some visitors decided not to stop
because the exhibit was already occupied. No one reported avoiding the prototype because
they found puzzles intimidating.

The visitors who did stop at Puzzle Table on average thought the experience was
Somewhat Interesting. For a majority of the visitors, it's the challenge of a puzzle that
makes it interesting.

According to visitor interviews, solving the puzzle seems to an important part of making
doing puzzles a worthwhile experience. A very few (2/14) of our visitors did walk away from
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the exhibit feeling inadequate (“stupid”). We may need to rethink ways of providing
additional supports to help them solve the puzzles.

For the most part, people were able to give some description of what they were thinking
when they were trying to solve a puzzle. Some of these descriptions suggest metacognitive
monitoring and control, including assessing difficulty, planning, recalling what's known, and
monitoring progress. However, when we asked if the experience helped them discover
anything new about themselves and their minds, few (4/14) visitors had anything to say.
This suggests that visitors had some difficulty abstracting their experience to a more general
observation about their minds.

The prototype evokes a combination of emotions, both positive and negative. A majority of
visitors (8/14) reported feeling frustration, self-doubt, embarrassment and fatigue at some
point during their exhibit experience, while 7 people remembered feeling relief, challenged,
confident and enjoyment. And, three visitors reported having both positive and negative
emotions that changed as they worked the puzzles. The challenge in making this exhibit
work lies in striking the right balance in difficulty and ability (i.e. flow) so that visitors
experience the negative as well as the positive emotions that are part of what makes
puzzles engaging.

Visitors play a variety of puzzles outside of their Exploratorium visit. A large minority (10/23)
believe that doing so exercises the mind. This may be an interesting preconception to
pursue in future prototypes: Do puzzles really improve one’s mind? Or, does it just improve
how we do puzzles?

ACKNOWLEDGEMENTS
The author would like to thank Mary Kidwell for collecting interview data for this study.

This material is based upon work supported by the National Science Foundation under Grant
number 0307927. Any opinions, findings, and conclusions or recommendations expressed in
this material are those of the authors and do not necessarily reflect the views of the National
Science Foundation.

13



APPENDIX A

Observations

The individual... Steel Spheres Balls T-Teaser Tangrams

Looked for > 10 sec
Picked up a piece
Looked at a hint

Finished puzzle

Other observations:

Questions

0. So, the exhibit we're trying to improve is that one [point to the puzzle table] Did you get a
chance to use that exhibit?

YES NO
[If NO]
1. 1 know there are other exhibits in this area. Did you notice that exhibit at all?
YES NO
[If YES]
a. Is there any reason why you decided to not use that exhibit?
2. Do you do puzzles sometimes in your spare time? YES NO
[If YES]

a. Isthere any particular type of puzzle you really like doing?

b. Can you say a little bit about why you enjoy doing those types of puzzles?

[If YES]

1. How interesting would you say that was? Would you say that the exhibit was ...

Not interesting So.meWha%t Not Neutral Somew_hat Interesting
interesting Interesting
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2. What made it for you?

3. Did you get a chance to try some of the puzzles on the table? Which puzzle(s) did you try?
Steel Spheres Balls T-Teaser Tangrams

4. |s there any particular reason why you decided to try that one/ those?

Can we talk a bit about your experience with XXX? [rotate among the 3]
Steel Spheres Balls T-Teaser Tangrams

5. Did you work on that puzzle with someone else or by yourself?

6. Do you remember what was going through your mind while you were doing that puzzle?

7. Do you remember, how did you feel while you were doing the puzzle? What were the
emotions you felt? [Use only if they're off point or confused: Some emotions that other
people have used are: frustrated, confident, proud, embarrassed.]

8. Did you use any of the hints? YES NO

[If YES]
a. Did they help? How so?/ Why not?

9. Did the activity show you anything new about yourself or how your mind works?

[If YES]
a. What did it show you?

b. Did you think of that just now as we’re talking or before now ?

10. In general, do you enjoy doing puzzles? YES NO

[If YES]
a. Isthere any particular type of puzzle you really like doing?

b. Can you say a little bit about why you enjoy doing those types of puzzles?
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