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Introduction 



Exploratorium’s Vision 

[The Exploratorium] represents 
the hope that people will be 
convinced that the world, 
including the private world, is 
understandable. 

 
– F. Oppenheimer 

 



Introduction 

New location opening April 2013 



Exhibit Goals 

•  To engage museum visitors in the exploration of a scientific dataset about 
plankton 

•  To support visitors in making sense of data 
•  To encourage visitors to ask and 

answer questions about the data 

Plankton from the San Francisco Bay 



Challenges of the Museum Environment 

•  Free-choice environment 
•  Varying domain knowledge 
•  Varying familiarity with visual representations of data 



Overview 

•  Dataset 
•  3 prototype iterations and evaluations 
•  Lessons learned 
•  Current status of prototype 
•  Acknowledgements 



Dataset 



Prototype Iterations 

•  Prototype 1: What to visualize to initiate exploration? 
•  Addresses “free choice” challenge 

•  Prototype 2: How to visualize the microscopic? 
•  Addresses “varying familiarity with visual representations” challenge 

•  Prototype 3: How to incorporate environmental conditions? 
•  Addresses “varying domain knowledge” challenge 



Prototype 1: What to visualize to initiate exploration? 

Prototype 1a: ocean currents 

•  3 non-interactive 
videos 

•  Looked for: 
•  Interest 
•  Understandability 
•  Exploration 



Visitor2c: Those little round things.  
Why do they stay circular,  like 
Cheerios?  

Visitor3c: How does sunlight affect 
the current?  

Prototype 1a: Findings 

Visitor1c: There’s one big current in 
the center (equator) and it’s going 
under the continents.  

Prototype 1a: ocean currents 



Prototype 1: What to visualize to initiate exploration? 

Prototype 1b: plankton biodiversity 



Prototype 1b: Findings 

Prototype 1b: plankton biodiversity 

Visitor18d:  Does temperature affect 
them? 

Visitor20d:  Why are there more 
just north and south of the equator 
and not on the exact equator? 

Visitor1d:  Do they change with the 
seasons? 



Prototype 1: What to visualize to initiate exploration? 

Prototype 1c: plankton type distribution 



Prototype 1c: Findings 

Plankton type distribution 
Visitor10t:  But the purple disappears?  Are they 
just dying out or is it just at certain points?  
[watches] See they come back.  

Visitor12t:  Are these changes affected 
by man?  

Visitor13t:  Why are the large ones near 
the poles? It seems like they get small 
towards the equator.  Why is that? 



Prototype 2: How to visualize the microscopic? 

Light micrographs (Follows, 2007) Icons and color legend 



Plankton from the San Francisco Bay Circle viewers 

Prototype 2: How to visualize the microscopic? 



Prototype 2: How to visualize the microscopic? 



Prototype 2: Findings 

Visitor1:  Shows more detailed representation 
of plankton. 

Visitor3:  Different kinds in one: green, orange 
and blue.  

Visitor6:  Obviously a magnification of the 
smaller circle [the touchpoint]. 



Prototype 3: How to add environmental conditions? 

•  Icon “fills up” if the location 
is abundant in the resource 

•  Looked for visitor mentions 
of: 
•  Environmental conditions 
•  Global patterns 
•  Correlations between plankton 

and environment 



Prototype 3: Findings 

•  28/31 (87%) talked 
about at least one 
environmental factor 

N = 31 dyads 
Mdn = 3 factors 
Min = 0 
Max = 4 

58% 55% 45% 71% 



Prototype 3: Findings 

•  Only 52% of visitors correlated plankton type with environmental factors 

Dyad88:  Lot of nitrogen means diatoms. 

Dyad39:  Ok so it shows you the green areas, and 
here (very close to Antarctica land mass) there's 
none. Too many nutrients. 

Dyad86:  No plankton live in cold places, could 
that be true? No, ‘cause look here, there's a ton in 
Alaska. 



Lessons Learned 

•  Emphasize relevant content even when it’s less attention-grabbing 
•  Initial attractor screen needs to be plankton-related 



Lessons Learned 

•  Assess and support visitor interpretation of visual encodings 
•  Visitors are able to associate plankton types between the global map and the circle 

viewer using color-coding and a touch-to-zoom metaphor 



•  Layer the accessibility of complex data 
•  Need another interaction level that clarifies the relationships between plankton and 

environmental factors 

Lessons Learned 



Current status of prototype 



Current status of prototype 
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Current status of prototype 



Current status of prototype 



http://darwinproject.mit.edu 

modeling the marine ecosystem 

detritus 

some sinks out to depths 
Darwin Project Model 
(Follows et al., Science 2007) 
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(slide courtesy S. Dutkiewicz) 
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http://darwinproject.mit.edu 
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Initial Biomass of 100 phytoplankton types 

(slide courtesy S. Dutkiewicz) 



http://darwinproject.mit.edu 
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Annual Biomass after 10 years simulation 

(slide courtesy S. Dutkiewicz) 



Simulation validation (AMT-13) 

Follows et al, 
Science 2007 



Evaluation Methods 

•  Think-aloud protocol 
•  Interviews 




