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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 Corner 
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Figure 2.  Tangrams 

 

Figure 3.  T-Teaser 

 
 

Figure 4.  Steel Spheres 

 
 
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 puzzle1.  Because it was a slower day, the evaluator interviewed 
every person who used the exhibit.  We did not approach anyone who entered Philosopher’s 

                                                
1
 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. 
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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 

 

Gender 

Visitors who 
used a puzzle   

(out of 14) 

Visitors who did 
NOT used a puzzle   

(out of 9) 

Count   

(out of 23) 

Female  7 5 12 

Male  7 4 11 

 

Age Group 

Visitors who 
used a puzzle   

(out of 14) 

Visitors who did 
NOT used a puzzle   

(out of 9) 

Count   

(out of 23) 

Child (8-12) 1 2 3 

Teen (13-17) 1 3 4 

Adult  12 2 14 

Seniors 0 2 2 

 

Group Type 

Visitors who 
used a puzzle   

(out of 14) 

Visitors who did 
NOT used a puzzle   

(out of 9) 

Count   

(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.    
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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 
Puzzles 

Count 
(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 
member do the puzzle 

2 2 1 

 

• 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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Visitor9: (Steel Spheres) It pointed out the most obvous things NOT to do - and that 
was quite helpful. I’d like to have been more patient, but having the solution there is 
quite tempting. 

Visitor18: (Steel Spheres) Yes, the galaxy spinning, that was enough to make me solve 
it. 

Visitor16: (Steel Spheres) With the balls, the picture helped, told you to spin it.  (T-
Teaser) And the hints on the T-Teaser made it a lot easier to figure out.   

Visitor12: (T-Teaser) The one in the middle - it reminded me to angle one of the pieces. 

Visitor19: (Tangram) That’s how I saw that a piece was missing. 

− to help (re)orient one’s thinking (4 visitors) 

Visitor8: F: (T-Teaser) To reorient how you were thinking about the problem - was only 
considering putting the pieces vertically or horizontally.  

Visitor14: (T-Teaser) They showed me what not to do - helped me think of new ways to 
do it. 

Visitor5: (Tangram) They get you going, seeing things in a different way.  Help you put 
things in combination in a way you wouldn’t normally.  

Visitor20: (Tangram) Yes, they show you a different perspective. 

− to check their answers (3 visitors) 

Visitor16: (Tangram) You could check your answer on the tangrams, but they weren’t 
really hints. 

Visitor17: (Tangram) Afterwards, I checked the answer - I never pictured that it’d be 
on its side. 

Visitor3: (Tangram) When I did the black one, I looked at the hint after I solved it to 
confirm that I got the same answer.  [and the balls?] (Steel Spheres) I looked at 
the hint after my daughter showed me.  It made sense because of what she had told 
me. 

− to give the solution  (1 visitor) 

Visitor15: (Steel Spheres) But my brother did and he showed me. 

 
But, one visitor felt: 

Visitor21: (T-Teaser)  they just made me more confused. 
 

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.   

Visitor1: It looked like building blocks, like toys, or just building something. 

Visitor7: I don’t know - it doesn’t look as interesting as some others with lights and stuff - 
Lights flashing and stuff like that attracts people’s attention. 

Visitor13: I just didn’t find it that intriguing. [tell me more] I don’t know. 

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. 

Interest Rating 
Count                         

(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, 

Visitor3: The challenge of having to figure it out. It challenges my ability to figure it 
out - it’s not too hard, just a little challenging.  Everything in this museum requires 
some participation, some action on the part of the visitor. 

Visitor17: It’s challenging and hands-on.  Just that it’s a challenging game.  That it’s 
active and not passive - it’s good to mix it up, though there’s a lot of hands-on here.   

Visitor18: It’s kind of like a brain teaser - it would have taken me a long time to figure it 
out without the hint. 

− The physical space was comfortable (3/14).  For example, 

Visitor9: It’s a nice space to sit.  More intimate than the rest of the museum, and it’s an 
easy space to interact with my children... The soft chairs make it a nice space. 
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− There were hints to help (3/14). 

Visitor8: F:  Challenging - I’m glad there were hints. 

− It encourages collaboration (1/14). 

− They liked having multiple puzzles (1/14). 

 

• Alternatively, a few visitors thought: 

− It’s nothing special (2/14). 

Visitor15: Because compared to the other things here, it’s about as interesting as 
everything else, doesn’t stand out. 

Visitor19: If I had a chance to actually do it, it would have been better.  We have those 
things at home (tangrams). 

− It was too taxing mentally (1/14). 

Visitor21: I’m so tired - it’s too much for one day here.  We’ve been here an hour and a 
half.  This is very complicated, and would be interesting, but not here and not now. 

 

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, 

Visitor3: Before she told me how, it looked really hard.  Clever little game.  So much 
here is really simple, you think it’s hard, then it’s simple. 

Visitor13: That these are much harder to do than they look.   

− thinking about their approach or strategy (4/14).  For instance, 

Visitor12: There’s a trick to this, have to think outside the box.  I remembered that 
much, but then I also read the hint.   

Visitor20: They should be - I should be looking at different angles.  When you have a 
problem with it, look for another way to solve it.  You know, on that one the pieces 
flip too, so you  look at it that way too. 

− feeling frustrated (2/14) such as 

Visitor8: F:   Getting frustrated, I knew it should be easy, but it was really challenging.  
I was shocked at how hard it was. 

− becoming confused by an aspect of the exhibit  (2/14) 

Visitor19: I thought ÒWhere are the pieces?”  [afterward, I checked the puzzle, and 
one of the pieces was underneath the ottoman chair.] 
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Visitor21: I just thought I didn’t get the title of the teaser (seemed to be talking about 
the 2 sided sign)  I kept thinking Òwhat’s the catch?” 

− observing the social dynamics (1/14) 

Visitor9: Both boys were very competitive  

− assessing progress (1/14) 

Visitor18: Not really - just thinking Òalmost there.” After the hint, I thought Òwell, 
that was obvious.” 

− thinking about the type of mind required (1/14) 

Visitor13: That these are much harder to do than they look.  I was remembering a 
friend who could really do it - a scientist, with one of those really scientific minds 
who could really do those.  It takes that kind of mind, I think. 

 

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: 

Visitor8: F: First intrigued, then frustration, then slight hostility - very glad for the hints. 

Visitor16: At first I thought I couldn’t do it, and got frustrated, when I looked at the hint - 
I was relieved when I got what the hint was saying. 

Visitor18: Somewhat confident, before I tried it, then sort of embarrassed, because then it 
felt easy, like I should have known it. 

 

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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Visitor16: I think they seemed obvious, then they are much more difficult when you look 
closer - then you get frustrated and then relieved when you finish. 

Visitor19: Just that I’d have to take time to sit and do it. 
The other 2 made more general self-(abasing) assessments: 

Visitor8: F: My mind doesn’t work as well as I’d like.  I’m not as good a problem-solver as I’d 
like. [I realized this ]Toward the end, but while we were solving it - I was disappointed 
in my ability to figure it out. 

Visitor21: That I’m so stupid at the moment. [Realized during the interview.] 
 

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 spare time 

Puzzle Type 
Visitors who 
used a puzzle   

(out of 14) 

Visitors who 
did NOT used 

a puzzle   
(out of 9) 

Count   
(out of 23) 

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,  

Visitor3: I like it to get a piece of my mind active, have a mental challenge. 

Visitor6: They just kind of keep your mind lively - making patterns fit and remembering 
things. 

Visitor10: I sometimes like to draw them myself.  It releases a stronger connection 
between the hemispheres in my brain.  The left hemisphere is logical, and the right 
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is creative, you know.  Puzzles help particularly.  It’s important to keep that 
connection flowing - it’s good for your brain.  Men could use that even more than 
women - I understand that the gap between their brain hemispheres is bigger than 
for women.  

Visitor19: It’s working a part of my brain that otherwise won’t get any exercise.  It’s 
mental exercise - day-to-day life is too routine to exercise the mind. 

− Visitors like to solve, or finish, puzzles (6/22). For example, 

Visitor2: Crossword puzzles.  I like to figure things out, if it doesn’t take too long. 

Visitor18: Because when you finish them, you feel happy - you get a sense of “Yeah! I’ve 
done it!”  It’s fun while you’re doing it, but also when you’re done. 

− They like a challenge (3/22). For example, 

Visitor8: I like that they’re hard, challenging, and when they take awhile.  

− They enjoy a challenge that is solvable (3/22). For example, 

Visitor13: For me, they involve thinking hard, but in a fun way.  Manipulating physical 
puzzles.  It’s like math sometimes - you want to finish it, or want to know the 
answer. 

Visitor15: It’s a challenge - keeps you busy. 

− 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? 
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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.  I 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. Is there 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 
Somewhat Not 

interesting 
Neutral 

Somewhat 
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. Is 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. Is there 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? 


