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Standardization Process

e 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



Process Testing

e 7 participants from Customs & Border Protection
* All are part of GIS/Mapping unit
e 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



Methodology

— 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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@ Kilo Home
e ound #1: 2/8-2/14

¢ Create contenl .

. Submitbed by rar 1 on Fri, 02705, 0- 14:32
» Fead agoregator : )
o Log owt

The purpose of the first round is bo complete an assessment of the CBP map symbolization needs. We are particularly interesting in
Symbol Standard understanding what works well with the current symbol set {needs that are currently met), what does not currently work well (needs that

@ DE\I'EIDIP ment are currenty met, but poorly or il'll?DI'I1FI|EtE|'.'], and what is missing (needs that cl.JrrentI\l are not met). The EKIEtiI.'lg symbol set will be used
Activiti as a prompt for discussing symbaolization needs. The activities assooated with this round can be viewed by selecting the appropnate bullet
es in the "Symbol Standard Development Activities' panel in the left frame or by selecting one of the hyperinks below this overview.

o Orientation Round #1 includes four activities: one critical evaluation of a document and three asynchronous group discussion threads. Begin this round
* Round #1: 2/8-2/14 by completing Activity #1 {Review of Current Symbology); please complete this activity early in the round (either Monday 2/8 or Tuesday

s E-:tl:-'lt',- Ifl | 2/9). The fourth activity also incudes a follow-up voting/peling component that needs to be completed on Friday 2/12.

EVIewW urren
Symbaology

Activitias #7-4 Once you have reviewed the symbology matrix provided, you can complete Activities #2-4 concurrently {a trio of asynchronous, group
biscussion of disoussion threads). Because the first round is heavy on discussion, please log into the sibe at least once a day (more often is preferred] to

@

Current read and contribute to the disoussion.
Symbology
¥ Round #2: 3715 & POF Induding all Round #1 Instructions with explanatory screenshots can be downloaded from the following link, This PDF was also
2/21 included in the emall announdng the apening of Round #1.
» Round #3: 222
2/28

o Activity 21: Review Current Symbaology
s Activities #2-4: Discussion of Current Symbaology

@ Qutline Designer

- - Activity #1: Review Current Symbology >
Outline Designer

Settings « Printar-friemdly version | Add new commaent
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Round-based discussion & voting

Round 1 Discussion Topics

Forum Topics Posts Last post
g Activity #2: Problems With Existing Symbols - reroth, Fri, 02/05/2010 - 12:48
Symbols that are never used - jblanford, Thu, 02/18/2010 - 12:11
After reviewing the symbol - Bravo, Fri, 02/19/2010 - 15:50
symbol usage - Juliet, Thu, 02/18/2010 - 12:35
Problems with existing symbols - jblanford, Wed, 02/17/2010 - 15:30
Aircraft crash - Foxtrot, Thu, 02/18/2010 - 09:01
Aircraft crash - Bravo, Fri, 02/19/2010 - 16:04
Similar symbols - Foxtrot, Thu, 02/18/2010 - 08:43
Similar symbols - Bravo, Fri, 02/19/2010 - 16:22
Necessary Symbol 2 - Juliet, Tue, 02/16/2010 - 10:19
Necessary Symbol Part IT - India, Wed, 02/17/2010 - 15:46
Infrequently-used (but siill recurrent) symbols - Foxtrot, Thu,
02/18/2010 - 08:35
I agree with this statement. - Hotel, Thu, 02/25/2010 - 10:29
Other symbol is usless - Charlie, Tue, 02/16/2010 - 14:47
"Other” symbol - Foxtrot, Tue, 02/16/2010 - 13:29
other symbol - Echo, Tue, 02/16/2010 - 16:44
Need better description - Charlie, Wed, 02/17/2010 - 10:31
Same Symbology - Juliet, Tue, 02/16/2010 - 10:16
Checkpoint Symbology - Foxtrot, Tue, 02/16/2010 - 13:24
checkpoint symbology - Echo, Tue, 02/16/2010 - 16:39
checkpoint symbology - Juliet, Wed, 02/17/2010 - 08:40
I agree, we should have only - Hotel, Thu, 02/18/2010 -
09:43
checkpoint symbology - Echo, Wed, 02/17/2010 - 12:14
I believe that its Tuscan - India, Wed,
02/17/2010 - 15:43
Symbols that are too complex - Foxtrot, Tue, 02/16/2010 - 10:11
Too Complex - Bravo, Fri, 02/19/2010 - 16:01
Also - Charlie, Wed, 02/17/2010 - 10:34
Agreed - the actual symbol - Hotel, Thu, 02/18/2010 - 09:46
Could you provide a - Echo, Wed, 02/17/2010 - 12:08
Symbols that are difficult to interpret - Foxtrot, Tue, 02/16/2010 - 09:59



Round-based discussion & voting

Which of the following categories should be included in the new
standard’

CBP

B88% (7 votes)
Events

88% (7 votes)
Assets

88% (7 votes)
Picture Symbols

75% (6 votes)

=]

HS

63% (5 votes)
Miscellaneous

50% (4 votes)
General not OBP specific

50% (4 votes)
Intelligence

50% (4 votes)
Landmark not OBP specific

0% (0 votes)



Exploratory card sorting

e 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

* Two exploratory card sorting studies were
completed

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

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



Symbols to be categorized
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Process

@ WebSort.net Instructions

Leave a comment

CBEP

Tther Facility

i

@

Correctional Facility

Urgent Care Center

.

Tropical Storm

Events

Assets

DHS

Miscellaneous (=)

Electric Power Plant

+

Rescue beacon
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Results

(limited trial) | upgrade now @ create a new study Account | Logout

Results (7) == View Your Study

g t=as... | Tree Graph ¥ Reload 4| Download

Participant Tag

Eoh Groupings based on an Average Linkage Cluster Analysis algorithm.

Foxtrot Number of groups: 20

India Historical Storm Track Point —' |
Hurricane
Tropical Storm
Hotel DHS
Juliet DHS
OBP

CBP
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BORSTAR
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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...



Final Categorized Symbol Matrix

Miscellaneous

Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous
Miscellaneous

Alrcraft no
Airport no
American Red Cross no
Bridge no
Bus no
Capital no
City no
Correctional facility no
Electric Power Plant no
EMS Operations no
Fire Station no
Heliport no
Hospital no
House no
Mucelar Power Plant no
il Platform no
Olympic Rings no
Other no
Petrcleum Refinery no
Travel no
Urgent Care Center no
S Flag no

categories
categories
categories
categories
Categories
Categories
Categories
fategories
categories
categories
categories
categories
Categories
Categories
Categories
fategories
categories
categories
categories
categories
Categories
Categories

symbol too similar to Rescue Beacon BSl De; amend
symbol difficult to interpret simplify

symbol too complex | symbol difficult to inte simplify

symbol too complex simplify
symbol too similar to FEMA USAR amend

symbol too complex simplify
symbol too complex simplify

identified as a symbol to possibly delete (but voted not to)
identified as a symbol to possibly delete (but voted not to)

symbal too complex | symbol difficult to inte simplify

identified as a symbol to possibly delete (but voted not to)



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...



Round-based discussion & voting

=]

=]

o Round #3: Poll

#13

Which of the following categories should be included in the final
symbology standard?

Please select all of the categories you think should be included in the final CBP symbology standard.

CBP (which includes sub-categories OBP, OMA, OFO, Facilities, Intel)

100% (& votes)
Events

100% (& votes)
Miscellaneous

100% (6 votes)
General Government

100% (& votes)
Assets

67% (4 votes)
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HS

67% (4 votes)
BP Reference / Waypoint

67% (4 votes)
Picture Symbols

50% (3 votes)
Total voters: 6



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



Thanks for your attention!

arobinson@psu.edu
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