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Leveraging Data & Information

• A key leverage point for enhancing operational efficiency and 
effectiveness

• NCW and similar concepts promise increased data/information 
access

• Increased data/info a “two-edged sword”
– More information, automation can aid work performance 
– BUT, data and information overload an increasing problem

• “Information Fatigue” 
• “Automation Surprise”
• “Information Overload”

– AND, human cognitive abilities unchanged
• Challenge: Leverage increased access to data/information 

while managing overload, surprise
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C2 Environment

• Dynamic
• Time critical
• Often “too much data, too little information”
• Increasingly complex

– New weapon systems, more complex socio-political environment

• General classes of activities:
– Routine
– Non-routine

• User adaptation, problem solving required

• How do you efficiently support both types of activities
given the constraints/environment listed?

• Common solution has been to make all info/data, functionality available; group 
with similar data, functionality
– With increasing amounts of information, user can spend more time

managing/finding/retrieving/fusing the IT than performing work
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Work-Centered Support System 
Technology

• New human-computer interface technology
• Stand-alone NC application (plugs into middleware)
• Single user interface supports selected work threads
• Uses:

– Cognitive work & task analyses
– Cognitive-based design techniques
– Intelligent agents

• Provides:
– Cognitively compatible, “actionable” frames/displays
– Rapid user adaptation to unanticipated events
– Agents to automatically monitor, retrieve & fuse information

User remains focused on “core” work activities,
NOT “overhead” activities of data monitoring, retrieval & fusion

• Benefits:
– Proactive problem identification
– Better, faster decisions/work actions
– Reduced training and operating costs
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WCSS Components

Work-Centered Support System = 
Process task analysis
+ Cognitive work analysis
+ Intelligent agents
+ Work-centered design

Emerging 
technologies

Traditional 
technology
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New 
integrated 
technology 
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WCSS Components

Work-Centered Support System = 

Process task analysisProcess task analysis
+ Cognitive work analysis
+ Intelligent agents
+ Work-centered design

• Traditional physical and information processing analysis
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WCSS Components

Work-Centered Support System = 

Process task analysis
+ Cognitive work analysis+ Cognitive work analysis
+ Intelligent agents
+ Work-centered design

• Analysis of mental work and flexible problem solving

• Analysis of dynamic work behavior

• Captures expert problem solving and work 
requirements
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WCSS Components

Work-Centered Support System = 

Process task analysis
+ Cognitive work analysis
+ Intelligent agents+ Intelligent agents
+ Work-centered design

• Perform tasks for the user

• Provide “24/7” enhanced situation awareness and
proactive problem identification

• Reduce workload for user

• Provide flexibility to rapidly adapt to new work 
patterns and unanticipated operational events
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WCSS Components

Work-Centered Support System = 

Process task analysis
+ Cognitive work analysis
+ Intelligent agents
+ Work+ Work--centered designcentered design

Provides:

• “Actionable”/”Decision Quality” information

• Context tailored support for work problems

• Flexibility to rapidly adapt to new work patterns, 
unanticipated operational events and all expertise levels

• Single user interface supporting selected work threads
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Work-Centered Support System for               
Global Weather Management (WCSS-GWM)

• Goal: Minimize weather impacts on planned and         
en route AF missions

• Fuses weather and flight path info
• Provides:

– Global monitoring, Situation Awareness
– Proactive problem identification 
– Rapid problem resolution

• Demonstration of WCSS tech
• Preliminary performance results

uniformly positive

WCSS-GWM Client

Middleware
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• Sortie Summary Palette

- Allows management by exception

- Provides relevant Situation Awareness 
tailored to individual user and/or team work 
needs

• Could reside on desktop, PDA, in cockpit...



• Master summary status turns red when 
agents detect potential problem



• User expands Sortie Summary Palette to 
determine which sortie(s) require review

• “WX” indicator turns red to ID mission with 
alert 
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Airfield status “Red” for     
en route alternate port –
visibility less than ½ mile
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WCSS-GWM Performance Testing

• Preliminary evaluation conducted using Likert scale 
on beta version

• 30 minutes of training, followed by scenario-based use

• Results:

– Usability performance: 23 of 27 items usable with 
no additional training

– Overall usefulness (to target user) rating:          
Mean = 4.94/5.0; lowest rating = 4.75

– Organizational (AMC) effectiveness rating:        
Mean = 4.8/5.0; lowest rating = 4.6



28

Conclusions

• The human computer interface is becoming decoupled from application 
programs

• Offers the opportunity to create a new class of job aid or decision 
support tool

– A stand-alone application

– Plugs into the digital nervous system or information grid

– Uses intelligent agents to find, format, fuse, and present information

– Uses cognitively compatible displays focused on supporting work

• Work-Centered Support System technology

– Offers one solution set for/has a goal of:

• Leveraging increases in information access

• While minimizing potential negative consequences

– Has shown positive results

– More work needed/research issues abound
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Questions?  Comments?
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