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Standardization Process 

• Phase 1: Needs Assessment

– Review current symbology, identify new symbol needs, problems with current 
symbols

• Phase 2: Initial Standard Development

– Develop symbol categories, vote on changes to current symbology

• Phase 3: Standard Refinement

– Discuss, refine & vote on final categories

• Phase 4: Implementation & Quality Control

– Test new symbology in exercise, submit standard for graphical refinement by 
cartographers
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Process Testing

• 7 participants from Customs & Border Protection

• All are part of GIS/Mapping unit

• Testing from mid-February to early March

• 3 rounds with each round designed to last approximately 
1 week in duration

• Three types of moderated activities: group discussion, 
voting/polling, card sorting
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Methodology
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– Distributed, web-based activities through a 
customized Drupal site

– Anonymized participation

– Round-based discussion & voting (modified Delphi)

– Card-sorting activities (using websort.com)



Web-based activities through Drupal site
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Round-based discussion & voting
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Round-based discussion & voting
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Exploratory card sorting
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• Card sorting

– a method “used to discover users’ mental models of an 
information space” (Nielsen and Sano 1995: 180)

– a technique for understanding how users classify a set of topics 
into a larger conceptual taxonomy

• Symbol Standardization Process

– applied to identify ambiguity and possible confusion in both 
feature categories and symbols/definitions



Exploratory card sorting
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• Two exploratory card sorting studies were 
completed

1. Open sort of symbols (n= 168) and no categories

2. Closed sort of symbols (n= 170) into 5 pre-defined 
categories



Symbols to be categorized



Process
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Results
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Results

• Participants identified 56 symbol issues
– new symbols, duplicate symbols, symbol definitions, symbol 

designs

• Multiple rounds of card sorting resulted in a six-
category standard
– this activity required more effort than identifying

• Participant feedback survey results are positive
– usefulness, time commitment, methods, etc…
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Final Categorized Symbol Matrix



Results

• Participants identified 56 symbol issues
– new symbols, duplicate symbols, symbol definitions, symbol 

designs

• Multiple rounds of card sorting resulted in a six-
category standard
– this activity identifying and categorizing symbols

• Participant feedback survey results are positive
– usefulness, time commitment, methods, etc…
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Round-based discussion & voting
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Future Work

• Complete process with another group
– Operational Center, FEMA

• Create an on-line Symbol Store
– Place for users to upload, share, search, and download new symbology

– Will also allow us to identify symbols in common across DHS mission 
areas

• Determine ways to integrate symbol standards with 
Virtual USA effort
– Including a focus on dynamic symbol design and multi-scale symbol 

design
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ADBCI

Thanks for your attention!

for more information: arobinson@psu.edu
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