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SUMMARY OF KEY FINDINGS 
• Dot viewer 

ü Most visitors thought the viewer showed currents in the Bay. 
¡ About half of visitors looked out the window to the water beyond. 
O Some visitors commented on a mismatch between the dots and the currents they 

observed outside. 
• Tablet screen 

ü Most visitors thought the tablet screen showed surface currents. 
ü Few visitors tried to interact with the tablet screen. 

• Connecting the visualizations 
ü Many visitors saw the viewer and tablet screen as connected. 
O Some visitors were confused by a mismatch between viewer and tablet screen 

• Source of the data 
ü About half of visitors mentioned “antenna” or “radar” as a source of data 
O Few visitors looked for the antenna 
O Only one visitor mentioned the network of antennae 

• Real-time nature of the data 
ü Many visitors believed the viewer was showing live data 

§ A changing view was an important cue 
¡ Some visitors commented that the viewer was live while the tablet screen was not 

§ This was confusing for a few people 
§ The timestamp was an important cue 
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BACKGROUND 
Bay Surface Currents Viewer digitally overlays surface current data onto a view of the water. It 
displays data from within the last 30 minutes; but if recent data is unavailable (as it was during 
this evaluation), it shows data from a similar day in the tidal cycle. Figure 1 shows an overview of 
the exhibit in context, overlooking a view of Treasure Island. 
 

 
Figure 1. Surface Currents Exhibit.  
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The viewer shows the surface currents as a series of drifting dots (Figure 2) which move in the 
direction of the water; a small tablet screen at the bottom right of the exhibit (Figure 3) displays a 
timelapse of recent data from around the Bay, using moving white lines.  During the evaluation, it 
showed data from early March.  The tablet also uses a blue triangle near the Exploratorium to 
represent the location of the small slice of the data visible through the viewer. The label 
encourages visitors to look out the windows for birds and drifting objects (Figure 4), and also 
describes how to see the radar antenna used to measure the surface currents (Figure 5). 
 

 
 

 Figure 2. Closeup of viewer with 
dots. 

Figure 3.  Closeup of small  screen with 
white l ines and timestamp in lower left .  

  
Figure 4. Closeup of label,  left  side. Figure 5. Closeup of label,  r ight side. 
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PURPOSE 
The purpose of this evaluation was to determine: 
• What sense do visitors make of the representation?   

o What do they think the viewer shows? 
o What do they think tablet screen shows? 
o What’s helpful or confusing as they try to interpret the visualization? 

• What do visitors think the exhibit shows overall? 
o What connections do visitors make between the visualizations?  
o What connections do visitors make to the view outside? 

• What questions do visitors have about the visualization? 
• Where do visitors think the data comes from? 

o Do they know that it’s being gathered by nearby instruments? 
o Do they know that it’s live or recent? 
o What helped them know? 

METHOD 
The Bay Surface Currents Viewer was located in the Exploratorium’s Observatory Gallery. It was 
positioned near the east windows, since the exhibit viewer is designed to look out over the water 
toward Treasure Island.  
 
To recruit visitors, the evaluator drew an imaginary line on the floor and approached the next 
visitor to cross that line, if that visitor appeared to be 8 or older. If the selected visitor was a 
minor, the evaluator asked the accompanying adult for permission to talk with the child. 
 
The interview questions are in Appendix A.  

DATA COLLECTED 
On Saturday, May 7 and Sunday, May 8, we interviewed 23 randomly selected visitors. The study 
participants’ demographic information is shown in Table 1. 
 
Table 1. Demographic information of the visitors interviewed.  

Gender 
Count  

out of 23  Age Group 
Count  

out of 23 
Female  14 (61%)  Child  1 (4%) 
Male  9 (39%)  18-20s  6 (26%) 
   Adult 16 (70%) 
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FINDINGS 
 
What sense did visitors make of the visualizations? 

 
What did visitors think the viewer showed? 
Most visitors (17/23) thought the viewer showed the movement of 
currents in the Bay.  
 

For example:  
Visitor 4: Dots showing the radar and flow of surface currents to compare to real water 
Visitor 7: Circles are the predicted current flow rates you get from radar. The water is the actual 

water 
Visitor 8: The circles are showing micro currents the circles travel in the same direction as the 

currents 
Visitor 10: Showing speed of surface current 
Visitor 12: It shows the waves vs. the currents 
Visitor 15: The direction of the waves 
Visitor 17: Showing how strong the current is compared to moving objects 
Visitor 18: Showing the way the currents are moving 
Visitor 21: Dots are surface currents 

 
However, a few visitors (6/23) did not know what the viewer showed, or were confused by the 
dots. For example:  

Visitor 6: (It shows) The sea through a telescope. Zoomed in.  
Visitor 14: I don't really know what are the white circles. I should have read but I didn't really have 

time 
Visitor 19: I saw circles passing through. I wonder what the circles meant. I found them 

distracting 
Visitor 20: I don't know why they (circles) are there. I don't even notice them unless I do. Then I 

see a whole lot of them. 
	
What happens when visitors compare the water to the dots? 

 
About half of visitors (12/23) were observed looking out the window 
to the water beyond.  

 
During most visitors’ experience (20/23), the dots did not appear to 
match the movement of the water and waves (based on the data 

39% of visitors 
commented on a 

mismatch between dots 
and currents 

74% of visitors thought the 
viewer showed currents in 

the Bay 

52% of visitors looked 
out the window 
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collector’s observations). Some visitors (9/23) commented on this, noting several different ways 
the two might not match: 
 
The water and dots did not appear to be moving the same way (4/9): 

Visitor	2:	The	circles	go	toward	the	left,	but	the	water	is	coming	toward	us	
Visitor 5: Dots are moving out but waves are moving in -- I don't understand I would think they 

should match up 
Visitor9: I couldn't tell if it actually matches up with water 
Visitor 12: the waves go in a different direction 
	

Ø Since	the	data	displayed	in	the	viewer	was	from	a	recent,	similar	day,	it	may	not	have	
been	well	aligned	with	actual	conditions.	Alternatively,	visitors	may	have	had	trouble	
distinguishing	surface	currents	from	waves	caused	by	wind	or	boats.	
	

The dots did not appear to move (3/9): 
Visitor 7: I can't perceive the circles moving I can see currents within 100 meters but circles are 

not moving at the same speed as the water  
Visitor 22:I don't see circles moving but it says that they should be moving 
Visitor 23: it says surface currents but I didn't see it. I mean I saw the waves on the water but the 

dots weren't moving 
 

Ø This	may	have	occurred	at	times	when	the	tide	was	changing;	it	would	be	expected	that	
the	dots	would	appear	to	have	little	movement.	
		

The water did not appear to move (2/9):	
Visitor	3:	I	am	supposed	to	look	at	the	water	moving	but	I	cannot	perceive	any	water	motion.	I	
can't	see	the	effect	being	described.	
Visitor	13:	The	bird	in	the	water	isn't	moving	at	all. 
	
	

 
What did visitors think the tablet screen showed? 

 
Most visitors (17/23) thought that the tablet screen showed 
surface currents. Some (9/23) made specific comments indicating 
they knew the map showed the SF Bay. 

 
For example:  

Visitor	1:	I	think	it	means	where	the	water	comes	in	and	goes.	The	path	it	takes.		

74% of visitors thought the 
tablet screen showed 

surface currents 
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Visitor	2:	The	current	movements	from	March	8th	
Visitor	5:	The	surface	currents	
Visitor	10:	Where	we	are	and	where	currents	are	moving	
Visitor	16:	This	is	showing	if	you	dropped	an	object	in	the	bay	how	it	would	float	around	
Visitor	23:	How	water	circulates	in	the	bay	
	

However, a few (4/23) had an incorrect idea about what it showed, or were confused. For 
example:  

Visitor	7:	Reflection	of	the	radar	
Visitor	6:	These	are	the	waves,	the	current,	or	the	air	
Visitor	12:	This	is	weather	patterns	
Visitor	20:	I	don't	know	what	these	things	are…	maybe	fish?	or	current?	

 
Ø Overall, this is an improvement from the original Wired Pier visualization of surface 

currents, where half of the visitors interviewed (4/8) did not know what it showed.  
Ø Also notable is that in the original visualization the map was unlabeled, and a few visitors 

(3/8) expressed confusion about what area the map showed. In this version, with a 
labeled map, no visitors expressed confusion, and some made specific mention of the 
correct location.  
 

Did visitors think they could touch the tablet screen? 
 
Few visitors (5/23, 22%) tried to touch the tablet screen; none mentioned 
confusion or frustration about its lack of interactivity.  
 

Ø The current configuration of the tablet screen does not seem to encourage touching or 
interaction.  

 
 
What connections did visitors make between the displays? 

 
Many visitors (14/23) saw the viewer and tablet screen as connected, 
since both showed similar information and locations. 
 
 

For example:  
Visitor 1: They seem connected. They both are showing the bay. 
Visitor 2: They both give info about the currents in the bay 
Visitor 8: Both are of the same data 

Few visitors tried to 
interact with the 

tablet screen 

61% of visitors saw 
the viewer and tablet 
screen as connected 
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Visitor 11: They are showing the same patterns although this (screen) may be a 20 minute interval 
loop 

Visitor 13: There's a connection because we're here (points to Exploratorium on map) so it helped 
me to understand what I was seeing (through the viewer) 

 
While visitors saw the two as generally connected, none talked specifically about the data in the 
viewer as a subset of the data in the tablet screen, and none commented on the blue triangle on 
the tablet screen. 
 

Ø Visitors may not be used to thinking about “chunking” data into different subsets.  
 
A few visitors (4/23) were confused by a mismatch between the viewer and the tablet screen:  

Visitor 3: It's confusing because it is data from all over the bay but I 
noticed that it is the opposite of the direction of circles in the 
viewer.  

Visitor 4: Wait. Before they (viewer and screen) were moving the same 
direction, and now they're not. So I'm not sure anymore. 

Visitor 9: They are the same as the dots on the (viewer) oh wait I just 
noticed that time stamp…now I'm not sure… I want to know 
why the data on the screen is changing so quickly.  

Visitor 21: Might be helpful to have more information about why there are these abrupt changes in 
direction on the screen and how the screen and viewer are connected. 

	
Ø Visitors’ confusion about the differences between the tablet and viewer data may be 

related to their ideas about whether or not the data from each one was “live.” We may 
need to help clarify the differences between the two views. See discussion below.  
	

 
 
What questions did visitors have about the exhibit? 
Below are the questions visitors had after looking at the exhibit:  

Visitor 14: I want to know more about how radar works. Is it doppler radar? 
Visitor 16: If possible I would be interested in seeing the high tide or low tide indicated here. 

 
A few visitors also expressed interest in related topics:  

Visitor 2: I didn’t realize the flow had to do with high and low tide 
Visitor 4: It's interesting to see the antenna up here (points to picture) is using radar to get info 

that is relayed from here to here. 
 

Ø Based on visitors’ interest in the tides, we might try to more strongly emphasize the 
connection between the tides and surface currents 

17% of visitors were 
confused by a mismatch 

between viewer and 
tablet 
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Ø We could add a visualization of the tidal cycle to the tablet screen, to allow visitors to look 
at the relationship.  
 

Where did visitors think the data comes from? 
 
Roughly half of visitors (11/23) knew that the data were gathered 
via an antenna or radar. The other half (11/23) had only a vague 
idea (for example,“research”) or did not know where the data came 
from. 

 
Though some visitors were aware of the antenna, few (3/23) reported 
looking out the window to see the antenna during their exhibit experience. 
Of those who did look, most (2/3) found it. A few (2/23) said they did not try 
to look for it because they thought it was “on the roof of the 
Exploratorium” and thus would not be visible.  
 

Ø Helping visitors locate instruments, even those visible from the exhibit, continues to be 
challenging. However, this is an improvement from the Wired Pier baseline, where overall, 
few visitors (4/14) were aware of the Wired Pier’s instruments. 

Ø The new antenna photo communicated the idea of a radar/antenna to some visitors. 
However, a photo that better matches visitors’ exact view of the antenna, from their 
position at the exhibit, might help encourage them to look out the window to their right. 
We might also consider re-wording the text to emphasize the instructions to “look to the 
right.”  

 
 
 
Did they know that we are part of a network?  
With regard to the data for the entire Bay shown on the small screen, one 
visitor’s comment indicated awareness of the network: 

Visitor 3: Label explained that it comes from antenna over there and 6 
other radar around the Bay 

 
A few visitors (2/23) expressed confusion about how the bay-wide data was collected:  

Visitor 2: I'm assuming a lot of it comes from the antenna but not sure how they would get data 
from other parts of the bay. Probably dye in the water. 

Visitor 14: From the pictures it looks like the antenna, but it probably only works from right here 
so I don't know how they get the data from so far away for the other sites. 

 

48% of visitors 
mentioned “antenna” or 
“radar” as a source of 

data 

13% of visitors said 
they looked for the 

antenna 

1 visitor mentioned the 
network of surface 

current radar antennae 
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Ø Labeling all the radar locations on the map of the Bay may help visitors be aware of the 
network.  

 
Did they know that it’s live/real-time? 

 
Many visitors (14/23) believed that the viewer was showing live data. 
Cues for these visitors included seeing continuous motion or seeing a 
match between the view through the windows and the scene in the 
viewer.  

 
For example:  

Visitor 5: I	still	think	(viewer)	is	live	because	water	image	matches	up	with	real	water 
Visitor 20: Yes,	well	it's	happening	because	the	ship	is	here	now. 
Visitor 21: Seems to be live based on what I'm seeing now. The water looks like it's moving in the 

same direction as the currents 
Visitor 22: It’s	constantly	moving	so	it	must	be	live. 
 

Ø During the Wired Pier baseline and for the Pier model, we hypothesized that showing 
frequently changing and updating data would help visitors know that they are seeing live, 
recent data. This strategy, combined with the live view through the windows, appears to 
have been somewhat successful for this exhibit.  
 

Some visitors (8/23) differentiated between the data in the viewer and the data on the tablet 
screen. These visitors often noted the timestamp on the small screen (showing a date in March) 
as a cue that the tablet screen data was not live. For example:  

Visitor 1: I think it was a while ago because it says March.  
Visitor 2: This one is from March 7th since it has a date.  
Visitor 4: Seems like it (is live). Actually no. This says 2 am… (notices time stamp) so it looks like 

this is time lapse. 
Visitor 5: I'm guessing it is (live) but Oh I guess not (just saw time stamp)  
Visitor 23: I could see boats and birds go by but the screen is time stamped March 
 

Ø The timestamp appears to be an important cue about the nature of the data. Increasing its 
salience might help more visitors draw correct conclusions.  

 
A few visitors (3/23) made inferences based on the mismatch between the tablet screen and the 
viewer/view outside: 

Visitor 3: Data on (tablet) screen does not match viewer 
Visitor 13: It must have happened a while ago because it doesn't match up with the waves  
Visitor 15: The one (viewer) is live but the screen is not. What I see through here is collected over 

time and made into that. 

61% of visitors 
believed the viewer was 

showing live data 
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Ø Though some visitors correctly inferred that one visualization was 

“live” and one was not, some also seemed confused by the 
mismatch. We could try making the timestamp on the tablet screen 
larger and more salient, to reduce confusion. 

 
The speed of the animation was a cue for one visitor:  

Visitor 11: I think it’s not (live) because it (screen) changes so much. 
 
A few visitors (4/23) also drew on cues from the label to determine whether the data were live or 
not:  

Visitor 8: It said here it might not depending on data availability 
Visitor 12: It says that it might be showing data from a different day so maybe they haven't 

received new data recently 
Visitor 16: It's not live because this says it is delayed about 6 minutes (points to label) 
Visitor 18: It might be a delay. Because almost everything has a delay. Like the weather data, etc 

  

35% of visitors 
commented that one 

visualization was “live” 
and one was not 
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NEXT STEPS 
• To help visitors understand that the tablet screen shows a timelapse of recent data (and is 

different from the viewer):  
o Consider enlarging the timestamp, or using a different way of indicating time, 

such as a timeline or clock. 
• To emphasize the connection between surface currents and tides: 

o Consider renaming the exhibit or changing the tagline. 
o Consider adding a visualization of tide height that is connected to the currents. 

• To help visitors locate the antenna on the roof 
o Consider replacing the photo with one showing a view of the antenna from the 

vantage point of the exhibit. 
o Consider re-wording the label to encourage visitors to look out the window to their 

right.  
• To help visitors understand that the antenna is part of a network 

o Consider labeling the other radar sites on the tablet screen map.  
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APPENDIX A 
INTERVIEW QUESTIONS 

 
1. How interesting did you find this exhibit?  Would you say that was … 
 

Not interesting Somewhat Not 
Interesting Neutral Somewhat 

Interesting Interesting 

 
2. What made it ____________ for you? 
 
Let’s talk about the different parts. Let’s start with this one (indicate viewer): 
3. Can you tell me a little bit about what you think this shows? 
 
4. What helped you figure that out?  
 
5. Was there anything confusing or frustrating about this?  

 
Now let’s talk about this one (indicate small screen)) 
6. Can you tell me a little bit about what you think this shows?  

 
7. Any idea what these lines are? 

 
8. What helped you figure that out?  
 
9. Was there anything confusing or frustrating about this one?  

 
10. Thinking about these two pieces, did you see any connection between them? Or did they seem 

unrelated?  
 

11. Did you find yourself making any connections to what you could see outside? Or not really? (Probe: 
How was it to compare to outside—easy? Hard?) 
 

12. Did any questions come up while you were looking at this? Anything you wanted to know more 
about? 
 

13. Thinking about these [dots and lines] (use their words)… any idea where this information comes 
from? How we got it?  
 

14. (if they know) What made you think so?  
 

15. Do you think that what you saw was happening live or was it from a while ago?   
 

16. What makes you think so? 
 

17. (if not already mentioned) Did you happen to see this (indicate antenna pic)? Any idea where that is? 
 
 


