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The Card Sorting Method
for Map Symbol Design
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Card sorting: A knowledge elicitation technique
designed to reveal the conceptual structures, or
categorizations, of the targeted individuals




 identify broader categories  identify ambiguous symbols
« design collaboratively  identify poor feature definitions
 identify missing/redundant * generate/evaluate symbolization

symbols to indicate the categories
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« feature definitions
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« symbol designs
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« feature definitions
« symbol designs
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Generate:
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ANSI INCITS 415-2006

a comprehensive (n=198) qualitative point symbol standard
developed by the FGDC to support emergency response




Case Study ANS/standard categories

SYMBOL NAME/DEFINITION

residential fire: a fire affecting a home or housing complex, resulting in partial or total
destruction of the structure and/or bodily injury, smoke inhalation or death

marine accident: a sudden, unexpected event involving a boat or ship resulting in vessel
submerging, damage, bodily injury, death and/or the disruption of transportation service

INCIDENTS

drizzle: some time called mist; very small, numerous, and uniformly dispersed water droplets
that appear to float while following air currents; unlike fog droplets, drizzle fall to the ground

landslide: a general term for a wide variety of processes and landforms involving the down slope
movement under the force of gravity of masses of soil and rock material
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medical evacuation helicopter station: the locus of an emergency helicopter landing pad,
utilized to transport severely injured persons

emergency water distribution center: a place where potable water is distributed to displaced
persons or victims of war or disaster

OPERATIONS

toxic release inventory: the location according to a publicly available database of chemical and
other toxic waste releases

traffic control point: the location of absolute signals controlled by an operator to regulate and
maintain transportation flow

INFRA-
STRUCTURES




purpose: evaluation of the ANSI
standard symbol categories

closed card sort (four categories +
‘other’)

cards included both the symbols &
definitions

n=20 Penn State undergraduate students; average time to
complete ~25 minutes

administered in a controlled setting using the WebSort
(www.websort.net) tool



Case Study WebSort.net
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Case Study cluster.analysis & dendogram -

DHSSymbology ~ @ create a new study Account | Logout

Items Settings Results (20) = View Your Stud #8 share results  @rssfeed @ delete study

| Tree Graph Reload | = Download |

Groupings based on an Average Linkage Cluster Analysis algorithm. EULEE i i

Mumber of groups: 16

emergency public information ce...

ambulance ——
hospital ship ———
emergency medical operation
medical evacuation helicopter st...
triage
emergency operation
emergency teams :_

fire suppression operation
emergency collection evacuation ...
emergency food distribution centers
emergency operations center
emergency staging areas
emergency water distribution cen...
emergency shelters
intrusion sensor
nuclear sensor
sensor operation
chemical sensor ———
biological sensor :—

radiological sensor

toxic release inventory
discharge outfall
hazardous material storage
banking finance and insurance inf... ———
financial exchanges ———
law enforcement operation
traffic control point




Case Study clusteranalysis & matrix-view .
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operations sorted
as infrastructures

ACCURACY

AGREEMENT

incidents grouped |
as ‘Other’
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Thanks for your attention!

Contact: reroth@psu.edu
http://www.geovista.psu.edu/Symbology/

Project Team:

Robert E. Roth,
Benjamin G. Finch,
Justine I. Blanford,

PENNSTATE Alex Klippel,
 Zhvm Anth C.Robi ,
ﬁ GeoVISTA Center Oy, FORINON

Alan M. MacEachren



Round 1 Discussion Topics

- reroth, Fri, 02/05/2010 - 12:48
- jblanford, Thu, 02/18/2010 - 12:11
- Bravo, Fri, 02/19/2010 - 15:50
- Juliet, Thu, 02/18/2010 - 12:35
- jblanford, Wed, 02/17/2010 - 15:30
- Foxtrot, Thu, 02/18/2010 - 09:01
- Bravo, Fri, 02/19/2010 - 16:04
- Foxtrot, Thu, 02/18/2010 - 08:43
- Bravo, Fri, 02/19/2010 - 16:22
Instructions | Leave a comment - Juliet, Tue, 02/16/2010 - 10:19
- India, Wed, 02/17/2010 - 15:46
Everts Miscellaneous O] - Foxtrot, Thu,
02/18/2010 - 08:35

- Hotel, Thu, 02/25/2010 - 10:29
- Charlie, Tue, 02/16/2010 - 14:47
- Foxtrot, Tue, 02/16/2010 - 13:29
- Echo, Tue, 02/16/2010 - 16:44
Other Fcity [ - Charlie, Wed, 02/17/2010 - 10:31
- Juliet, Tue, 02/16/2010 - 10:16
- Foxtrot, Tue, 02/16/2010 - 13:24
- Echo, Tue, 02/16/2010 - 16:39
+ - Juliet, Wed, 02/17/2010 - 08:40
] - Hotel, Thu, 02/18/2010 -

Which of the following categories should be included in the new  Echo, Wed, 02/17/2010 - 12:14

standard? o - India, Wed,
/16/2010 - 10:11
6:01

Correctional Facility
El, Thu, 02/18/2010 - 09:46
02/17/2010 - 12:08

[Tue, 02/16/2010 - 09:59

Urgent Care Center B88% (7 votes)

@ 88% (7 votes)

Tropical Storm 88% (7 votes) A NSI Set

Picture Symbaols

75% (6 votes)
- CBP

63% (5 votes)
Miscellaneous

50% (4 votes) FEMA
General not OBP specific

50% (4 votes)

50% (4 votes) OIP

0% (0 votes)

Inteligence

Landmark not OBP specific




ANSI INCITS 415 point symbology standard for emergency mapping - Federal Geographic Data Committee Homeland Security Working Group
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