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Introduction

Observables Collect Fuse Analyze Disseminate *Decide/Act
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Decision Making
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System Design Requirements

Objective(s):
Develop models to reduce uncertainty
Design systems to enable operators toDesign systems to enable operators to 
simultaneously display several unique 
models
Develop tools to support collaborative 
METOC MSAMETOC MSA 
Enhance operator performance and 
effectiveness

Uncertainty is the primary Uncertainty is the primary 
cause of error and inaccurate 

decision making! 
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Constraints/Issues

METOC Forecasters

Ti C t i t k di ti f t d dTime Constraints: make predictions for extended 
periods of time; thus, increasing the levels of 
uncertainty as time progresses.

Fatigue effects

Training issues; various models, impact on performance 

Experience: required to forecast in areas in which they lack 
operational experience
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Klein Sensemaking Analysis Process

FRAME
Manage attention,

d fi  t

DATA
Recognize or 

define, connect,
and filter the data

construct a frame

Elaboration
Cycle

Re-Framing
Cycle

QUESTION A FRAME

ELABORATE A FRAME RE-FRAME

QUESTION A FRAME

PreserveADD & FILL SLOTS
SEEK & INFER DATA

DISCOVER NEW DATA
NEW RELATIONSHIPS

COMPARE FRAMES

TRACK ANOMALIES
DETECT INCONSISTENCIES

JUDGE PLAUSIBILITY
GAUGE DATA QUALITY
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NEW RELATIONSHIPS
DISCARD DATA

SEEK A NEW FRAME



Expertise and Sensemaking
Sensemaking facilitates decision making and Se se a g ac tates dec s o a g a d
planning

Sensemaking Processes:  
Assessment
QuestioningQuestioning 
Elaborating 
Re-framing

Requirements analysis methods for the design of 
systems functionalitysystems functionality 
Interface challenges  
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Sensemaking & Decision Making
HOW IS SENSEMAKING DIFFERENT FROMHOW IS SENSEMAKING DIFFERENT FROM 
DECISION MAKING?

Sensemaking:  process by which individuals seek to  
to understand what is going on in a situation, i.e.to understand what is going on in a situation, i.e. 
explain events and anticipate future events.  

Breakdowns in Sensemaking:  When we can’t make g
sense of a situation – potential for error

Decision Making:  

Page 9UNCLASSIFIED



Challenges

Humans are pivotal parts of the information network!p p
Cognitive challenges to reducing uncertainty, e.g. 
memory and attention.  Information overload, multi-
tasking etctasking, etc. 
Perceptual challenges to reducing uncertainty, e.g. 
pattern recognition and expectations, errors ofpattern recognition and expectations, errors of 
omission (missed information)  and/or errors of 
commission (miscategorization).
P f h ll d t f ti illPerformance challenges due to fatigue, illness, 
and/or stress.
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Recommendations

R d t i t d

Enhance METOC MSA
Reduce uncertainty and 
complexity

Develop intuitiveDevelop intuitive, 
collaborative decision 
support tools 

Provide the warfighter with 
the Decision Advantage 
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Conclusions
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