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THIS	  IS	  NOT	  A	  DEFINITIVE	  FINAL	  REPORT	  
	   	  

FORMATIVE	  evaluation	  studies	  like	  this	  one	  often:	  
	  

• are conducted quickly, which may mean 
o small sample sizes 
o Expedited analyses 
o Brief reports 

 
• look at an earlier version of the exhibit/program , which may mean 

o a focus on problems and solutions, rather than successes 
o a change in form or title of the final exhibit/program 

Visual iz ing The Bay “is an exhib it  platform consist ing of  a three-dimensional 
topographical rel ief  map of  the San Francisco Bay Area and a project ion system that 
displays interactive dig ital  visual izat ions featuring di f ferent aspects of  the Bay Area 
landscape” (Ma, 2012).  At  the t ime of  th is observation study, visitors at  Visual izing The 
Bay could  select from among two visualizat ions,  Who Lives Where and Changing 
Shorel ines .  A control  panel consist ing of  touch screen soft  buttons and a scrol l  dial 
al lowed visitors to control  each interactive visual izat ion. 	  
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STUDY PURPOSE 
• This evaluation focused specifically on Changing Shorelines. We sought to understand: 

How do visitors use the buttons and scroll for Changing Shorelines? 
• Do visitors search for anything specific/ask their own questions of the visualization? 
• Is there anything confusing for visitors about the Changing Shorelines visualization? 

Especially: 
o the color of the land,  
o the future as projected,  
o the bayfill button remaining on,  
o the message that sea level change has been happening throughout time but that 

now it is more rapid and set to cause more damage due to manmade 
infrastructure 

• How nuanced are the understandings &/or conversations around the visualization? 
(related to the message stated above)? 

• How interesting do visitors find the visualization? 
 
SET UP and METHODS 
Only two visualizations, Who Lives Where and Changing Shorelines, were loaded onto 
the table for the evaluation. This allowed visitors to find an easy connection between the 
two visualizations, and for us to compare their actions at the two visualizations, while 
not using up too much evaluation time on the various other visualizations.  
All participants were cued, therefore the result are best-case scenario. 
 
We did 18 observations and interviews. 

• 8 started with Next 100 Years 
• 10 started with Past 18,000 Years 
• none started with Who Lives Where 
• the Bayfill button was off for all but one user when they entered the 

Next 100 Years portion of the visualization 
 
KEY FINDINGS AND ADJUSTMENTS (full list of adjustments on final page) 
 

• All of the visitors understood at least one of the goals of the Changing Shorelines 
visualization. 

• One-third of visitors’ made comments that revealed a highly nuanced 
understanding. 

• Most visitors rated their experience at Changing Shorelines highly.  
• Visitors read the main label and pop-ups on the tabletop, but missed the pop-ups 

in the main label area. 
• “Bayfill” was renamed to “Diked/Filled land,” to clarify the term. 
• Text was added to the overview sections to elaborate on what visitors were 

seeing. 
• A few buttons were adjusted to reset after visitors left a screen. Toggling on/off 

was adjusted throughout (depending on visitor interaction). 
• Coloring was reimagined with the intent of making the visualization clearer. 
• Text was added to the wall label to address questions that the visualization 

raised for visitors.  
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RESULTS 
 
GENERAL UNDERSTANDING 
All of the visitors understood at least one of the goals of the Changing Shorelines 
visualization. Below are counts of references to certain topics (visitors often referenced 
more than one): 
 

• 15/18 Impact of changing shoreline (this includes the impact of global 
warming and sea level rise)  

• 14/18 History of the Bay/Ocean/Shoreline/geography 
• 11/18 Sea Level Rise 
• 10/18 Global Warming 
• 3/18 Man's influence on the changing shoreline 
• 2/18 What can we do? 
• 2/18 Connection between Who Lives Where & Changing Shorelines 

 
Visitors did not need an additional prompt on the screen to lead to these 
understandings. 
However, it did take a few visitors a bit of time to understand what they were looking at: 
 

• At the beginning I didn't understand it was changing shorelines until I read it 
(switches to next 100 years) This (points to 6ft scale and the text) helped me 
figure out it was actually the sea and sea level rising. 

• V1: Yeah it took a while to notice what exactly was happening, it seems like a 
large exhibit but what is being shown isn't that much. V2: It could haven been 
smaller, it doesn't need to be that big.  

• V1: No, well at first we couldn't figure out the scale [they didn't realize there was 
a timeline in the bottom corner at the very beginning]. V2: No, well I'm curious if 
all of this is water, I don't know the geography around here, if it is water that is a 
big old bay. 

• [Anything confusing?] The jump to the present [the quick change when manmade 
changes came in] made we question whether it was an accurate representation, 
it was confusing.  

• [Anything confusing?] At first the level setting, like what I was doing.  It didn't tell 
you the theme or something to put it in context.  I had to derive the meaning from 
actually doing it, which isn't bad. 

 
Things to CONSIDER: 

• Only 5/18 noticed that the quick change at the end was when manmade changes 
came in; is there a way to focus in on this? 

• Half (9/18) connected manmade changes to issues with sea level rise; is this 
enough? 

• The past is represented in time, and the future is represented in feet of water; 
this makes it difficult for visitors to compare past and future. A couple of visitors 
asked for feet in the past and for time in the future. They were most interested in 



	   5	  

a timeline on the future (this may also be an indicator that they don’t see the 
projection as a projection-se next paragraph). 

• A few of the conversations around the sea level projections were about the 
inevitable nature of the rise. The idea that sea level rise could not be prevented 
came up a few times. And three groups looked to the wall panels to see if there 
were potential ways to prevent it and/or timelines for that rise. 

• The time jump in the present is confusing to some. The time scale is so quick 
and the fact that this is because of human contributions/impact is not clear to 
most, yet.  

o …the jump to the present (the quick change when manmade changes 
came in) made we question whether it was an accurate representation, it 
was confusing.  

• Visitors don’t know what causes the initial rise in sea level. 
o  What caused the sea level rise in the first place? 

• When you switch to next 100 years it doesn't reset it to current levels, it leaves it 
where the previous person had it, in this case the previous person had left it at 6ft 
and it was confusing. 

o  It was confusing because it started at 6ft instead of current levels so we 
didn't know which blue, the airports or the sea.  It made it seem like just 
the airports would be covered.  

 
NUANCED UNDERSTANDING 
Half of the visitors (9/18) connected sea level rise to impacts on humans or 
infrastructure and 3/18 wondered about adapting to the changes in sea level (see 
curiosity section below for quotes). However, we wanted to look to see if visitors made 
even more nuanced connections. We found that one-third (6/18) of visitors’ made 
comments that revealed a highly nuanced understanding: 
about how manmade infrastructure is connected to issues of sea level rise: 

• V1: What we're doing and how it will affect others. Is there anything we can do 
about it? Is it inevitable? Can you go against nature? V2: Well it's not entirely 
nature... V1:  But is it too late? 

• V1: I was struck by the fact that in the past few centuries it seems like the sea 
level went down V2: Well was that really going down or was that fill? V1: I'm not 
sure if the sea level is actually declining or if the shoreline is just changing. V2: It 
is definitely getting more full, its just movement of sediment.  

• V1: How the earth is changing. The more dramatic things are how global 
warming has affected it and how long it took to get here, over 18,000 years.  In 
the next 100 years it's much more dramatic of a change.  

• V1: How it all came to be here and how quickly things can change and how much 
we have changed it since we got here and how much we could change it in a 
very short period of time. 
 

and/or connecting the past and the future sea level rise in meaningful ways:  
• V1: Over the past 18,000 years if the land is receding this much what is going to 

happen in the next 1,000 years because of global warming V2:  Global 
warming... but it's kind of leaving me confused about the reason the shore line 
moved, it can't all be from global warming especially 18,000 years ago..but now 
that we're not fiddling with the knob it looks like it went very slowly but then in 
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more recent years it moved much quicker [AE] V1: at school we discussed 
climate change and the effects on the earth, this put into perspective the effects 
on the bay area. 

• V1: Sort of the history of the bay V2: Shorelines have changed a whole lot in the 
past and they will continue to change in the future and that shorelines can 
change very quickly. 

• V1: Everything was news to me, the historical, the present, and the future V2: 
How much it will change in 100 years and how much it has changed in the last 
5,000 years 

• V1: Climate change is real and happening really fast V2: the rate of change now 
is on a different scale than in the past (it's happening much quicker) it puts our 
shoreline on a larger time scale 

 
INTERACTION 
13 press the Past 18,000 Years button 

• 10/13 who press it toggle on and off at least once 
 

16 press the Next 100 Years button 
• 8/16 who press it toggle on and off at least once 

 
13 explicitly go back and forth between Past 18,000 Years and Next 100 Years 
 
All 18/18 visitors used the scroll in Changing Shorelines (and also in WLW) 

• Of the 18, 3 were confused by the scroll speed  
o The knobs not doing anything. [they were only turning the knob one 

direction for the first 30 sec so it looked like nothing was happening 
because it was set to 18,000 years and they weren't moving it forward in 
time] 

o The sense of touch [on the knob] is maybe too delicate.  
• And 3 were confused by the scroll’s effects 

o Oh you're scrolling through time. Where is the timeline though? 
     CONSIDER Could the scroll speed be optimized? 

 
4/18 visitors did not know it was a touchscreen or what the buttons did 

• [they were just generally confused and were unsure of what the buttons 
did] Oh I'm so confused, it's so awesome though. 

 
Only 7/18 pressed the Bayfill button 

• 6/7 toggled it on and off at least once 
• 5/7 who press it noticed the change 

o At least 3 of these 5 didn’t know what bayfill is, it is not clear if the other 
two knew what bayfill is 

§ [When they pressed the Bayfill button] Did anything change?  What 
does that mean?  A definition of Bayfill would be helpful. 

§ What's bayfill? [landfill] So is bayfill like all the trash in the bay? 
• 2/7 who pressed it didn't see anything/ couldn’t find any change 

CONSIDER: This seems like our most confusing area. The low number of pressing may 
be related to the lack of clarity about what Bayfill is, too. Might we do some quick 
prototyping with words like landfill (is this the same thing? An expert on the topic told us 
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Bayfill wasn’t real and that we meant landfill. Others hear landfill and think of trash fill.) 
Maybe man-made? Perhaps a sentence is what is needed most here? 
 
READING 
The majority of people are reading at least some of the labeling on the tabletop.  

• 13/18 read at least half 
• 5 read less than half 

 
The majority of people are reading the pop-ups in the Bay or above the main text: 

• 14/18 read them 
• 4/18 didn’t read them 

However, the pop-ups in the main text boxes are missed completely;  
CONSIDER moving them outside of the main text box. 
 
 
COLORING 
All 18 groups figured out what was land and what was sea. 
CONSIDER: 
1. Contrast between land and sea could be stronger. 5/18 visitors take a while to figure 

out what is land and what is sea, but they all reached the right conclusion in the end. 
The contrast is difficult for anyone with color blindness (this affected 2/18 groups). 
• There needs to be more of a clear difference between water and land. 
• Okay it's getting more blue, I'm assuming blue is water. 
• Y, V1: Blue is water V2: What's this? V1: Part of the peninsula V2: All of this is 

supposed to be water? V1: I guess so. 
2. The infrastructure with the roads is difficult for color blind people. 
3. The airports being blue is confusing, largely because there is a line about watching 

where the blue covers that makes this very confusing. People know the non-airport 
blue is water, perhaps we could change that line to refer to water not blue? Do we 
use blue elsewhere to talk about water? If so, we may want to change the color of 
the airports. 
• I was really confused because the airport was blue and the blue was gone, does 

that mean it's not flooding? I didn't understand that at all. 
• [Anything confusing?] V: the blue areas would be flooded [pointing to the 

description on the left side of the Next 100 years] V2: It was confusing because it 
started at 6ft instead of current levels so we didn't know which blue, the airports 
or the sea.  It made it seem like just the airports would be covered. [when you 
switch to next 100 years it doesn't reset it to current levels, it leaves it where the 
previous person had it, in this case the previous person had left it at 6ft.] 

4. Bayfill coloring is too light hard to find even when looking for it. 
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HOW INTERESTING WAS CHANGING SHORELINES FOR VISITORS? 
 
Most visitors rated their experience at Changing Shorelines highly.  

 
*3 couples gave separate answers, resulting in 21 responses. 
 
Quotes for why visitors gave their specific ratings: 
Somewhat Not Interesting 

• I wasn't interested until she started telling me about it. 
• V1: it's boring, if it's just this...[TMM] everything is 3D now and interactive V2: I 

would have liked more interaction with it, you're not actually interacting that 
much. 
 

Neutral 
• V1: I don't know it was interesting to see the ages but that’s it.  V2: I liked how it 

showed sea level rises over time.  The ages and population doesn't show time. 
• I wanted to see more info and to have the scene described, like what happened 

when it changed whether it was sand or marsh before. 
• I felt like I interacted with it but I wasn't effecting it [TMM] ...I dunno the look and 

the colors and the lay out weren't really drawing me in. 
 

Somewhat Interesting 
• It was pertinent and relevant to me.  
• Showing on a local level what sea rise would and in the past what the bay looked 

like. 
• It was interesting to see where people are going to get displaced and what's left 

of SF and Oakland. 
• I liked the interactive aspect of it but I don't know the information wasn't new. 

 
Interesting 

• The interactivity and that it is a basic relief map.  Projecting onto a basic relief 
map is interesting.  I've lived here (the bay area) so long but I always learn 
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something new when I see a new map, and the sea level rise pictures (projected 
onto the map) are quite sobering. 

• V1: It's my area V2: The click wheel, if I couldn't interact I wouldn't be interested. 
• V1: It showed how it would look in the future and how the land was covered. V2: 

The visual representation was very useful...it's a good presentation. 
• V1: It was very interactive, the evolution of the rise of the sea and the 

consequences of that V2: You hear quotes about it all the time but the visual 
picture has more impact than hearing about it. 

• I used to live here.  
• V1: 18,000 years ago the land extended out for miles V2: For me it was really 2 

exhibits in one, the demographics and changing shoreline [Let's focus on 
Changing Shore lines] I would have liked to see 500 years in the future and the 
effects on the demographics. 

• How much the bay has changed, we have been here a while so it's interesting to 
see all the changes that have happened. 

• V1: Well we're sea kayakers and it was fun to see what was happening in the 
past.  The past was the most interesting part for me, and seeing where the rivers 
were deepest.  V2: It's nice to see the places that you know (now) in the past, for 
example a lot of Richmond wasn't land it's all been filled in, it really was an island 

• I think it's very interesting how it shows the present and how it's going to take 
over right here (pointing to North Bay Vallejo area). Like the railway, if the water 
level rises 6FT all of that disappears (pointing to the railways and turning knob). 

• V1: It was interesting to see how dramatically different it was only 5,000 years 
ago and to see that it wasn't always the way it is now.  I would have thought the 
bay was the same size, we don't think back. V2: Oh it moves on it own. 

• V1: It was interesting to see the big jumps, and how the water took over the land 
V2: Oh it's moving on its own! [I repeated the question directed at her] I like that it 
gives little bits of information (referring to the pop-ups). 

• V1: I liked seeing the change over time V2: I also liked that it was this area, 
where we are now (the bay area). 
 

One third (6/18) visitors searched for something specific in the data:  
• specific cities on the map and their towns where they live 
• specific cities (Vallejo) and airports 
• Their home in San Rafael, where their friends lived, airports 
• Landmarks- Albany Hill, San Andreas fault, Racoon Strait, San Pablo, Point 

Richmond 
• Landmarks and North Bay cities 
• Mt. Tam 

 
Most (16/18) visitors became curious about something while using the exhibit. 

• Most (9/18) were curious about the effects on humans & infrastructure  
o population density distribution is mainly on the flat areas, in San Rafael living on 

a flat area is what all the rich people do.  We don't we live on a hill, but it seems 
that living on a slope relates to sea level.  People who live in flat areas are more 
susceptible to flooding... 

o  flooding happens on Market St and Treasure Island what's gonna happen?  Like 
if the water covers Treasure Island we won't have no bridge! (V1 started walking 
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around and reading the panels looking for the answer, V2 kept pointing out the 
window at Treasure Island and the bridge while talking.) 

o  No...Just how most of the land we are very familiar with will be underwater? 
o I was curious about all of it, about the population, which roads were going to be 

covered, all of it. 
o  which landmarks would be covered?	   
o 	  Since we live in the San Francisco I'm curious to know what's gonna be here in 

20 years for my kids and grandkids … It would be nice to see where it had been 
(leave the outline of the present shoreline on the map while you can still switch 
between 1ft-6ft difference in the future, so you can more readily see the change) 
it’s not a huge change by the city here (along the embarcadero and the piers) 
which is interesting. 

o  I'm curious about how the ocean is going to be covering pretty much everything 
… except the mountains. 

o  Changing shorelines and that some freeways and stuff would disappear and that 
only 6FT would make such a difference. 

o  I'm wondering more about population distribution and how it would change and 
how it has changed.	   

• A few (3/18) were interested in how we can adapt 
o How do we adapt, how do people adapt?	  (Started walking around and reading 

the panels looking for the answer.)  
o I'm curious how people are adapting and if there are strategies to adapt to the 

rising sea levels that are already in play?	   
o I'm curious about the planning efforts and how serious city planners are taking 

the flood threats?	  	   
• A few (5/18) were curious about the history or origins of the Bay  

o The history was neat. I didn't realize it wasn't always a bay and that it actually 
was a tributary. I wanted to know more facts, more history. 

o 	  What's going on with commerce and transportation? (Scrolls back in the past.) 
Are those glacial melt or springs? Where did the rivers come from back in the 
day? (18,000 years ago.) Are there still springs underwater?   

o 	  Water is spreading and the land is receding and then you get to the present day 
and all of a sudden the water recedes a lot. 

o 	  It would be interesting if you could see the change in water level height 
difference from 18,000 years ago to today. 

• A couple were focused on the bathymetry  
o (Pointing to the original path of the river 18,000 years ago.) Is this still the 

deepest part of the bay? How had the landscape changed underwater?   
o I would like to know more about the geology, did the topography look exactly the 

same over the past 18,000 years? 
• A couple seemed to be exploring misconceptions  

o Why is it important, what would the future look like...especially being in a 
drought? 

o V1. I was struck by the fact that in the past few centuries it seems like the sea 
level went down V2. Well was that really going down or was that fill? V1. I'm not 
sure if the sea level is actually declining or if the shoreline is just changing.	  	  V2. It 
definitely getting more full, its just movement of sediment. 

• And one response was about historical artifacts  
o Also, more history like how many artifacts were found underwater and around 

this area, more history. 
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ADDITIONAL QUESTIONS/SUGGESTIONS FROM VISITORS 
• [Confused about…] The scale of distance (for past 18,000 years) like exactly how 

far out the land went b: 18,000 years ago it looks like it must have been miles. 
• I would like it if it could go 5,000 years in the future? 
• If I'm here am I in the water? [doesn't realize that it's trying to show we are on a 

pier] That was confusing. 
• V1: I'm wondering more about population distribution and how it would change 

and how it has changed V2: I'm curious about the planning efforts and how 
serious city planners are taking the flood threats.  I would like to know more about 
the geology, did the topography look exactly the same over the past 18,000 
years? 

• I'm curious how people are adapting and if there are strategies to adapt to the 
rising sea levels that are already in play. 

• V1: How do we adapt, how do people adapt. V2: If flooding happens on Market St 
and Treasure Island what's gonna happen?  Like if the water covers Treasure 
Island we won't have no bridge! [V1 started walking around and reading the 
panels looking for the answer  V2 kept pointing out the window at Treasure Island 
and the bridge while she was talking.] 

 
ADDRESSING THE CONSIDERATIONS: NEXT STEPS 

• Bayfill 
o Renamed in the key: “Diked/Filled land” 
o Toggle on/off button removed; always on 

• Past 18,000 years overview 
o  Text added: “About 18,000 years ago, Earth started getting warmer and glaciers 

worldwide started melting. This caused sea levels to rise quickly until about 7,000 
years ago.” 

• Last 150 years 
o  Text added: “The shoreline changed dramatically after 1848, as we built dikes 

(levees) around shallow areas and filled them with soil.” 
• Future  

o Sea level rise 
§ Resets to zero after you leave the screen 
§ In feet and in meters 

o Two Feet text added: As sea level rises, it mostly floods the land created through 
diking and filling.”  

• Infrastructure 
o Button to toggle on/ added to future 

• Color 
o Airports are pink instead of blue 
o Exploring contrast to make land, sea, fill, and infrastructure clearer 
o Exploring color blind options as well 

• Dial 
o Slower 

• Wall label 
o Adding a wall label, considering the following topics: 

§  Past sea level rise and glacial melt 
§ Adapting to sea level rise 
§ Answering visitors’ question, “is it inevitable?”  


