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Presentation Outline

1.INTRODUCTION: Define Sensemaking/
Occasions for SM

2. THE INDIVIDUAL SENSEMAKING
STRUCTURE

3. COLLABORATIVE SENSEMAKING (CS)

4. PRINCIPLES SUPPORTING CS

5.CS FRAMEWORK

6. CHALLENGES

7.SUMMARY/ CONCLUSIONS/ EXAMPLE

CS SYSTEM
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NORTH CAROLINA A&T STATE UNIVERSITY

WHAT IS SENSEMAKING ?

Sensemaking: A process, design, or techniques
of fusing information in context to derive
understanding.

Making Sense: The art or science of making
meaning

and/ or interpreting information in context for
decision making.

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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Some Sensemaking Definitions

1. HOW MEANING IS CONSTRUCTED AT BOTH THE
INDIVIDUAL & THE GROUP LEVELS — (Weick, 1995).

2. ASYSTEM OF ACTIONS, SYMBOLS AND
PROCESSES THAT ENABLES AN ORGANIZATION
TO TRANSFORM INFORMATION INTO VALUED
KNOWLEDGE WHICH INTURN INCREASES ITS
LONG-RUN ADAPTIVE CAPACITY — (Schandt, 1997;

pp. 8)

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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Some Sensemaking Definitions

3. ATHEORY AND A PROCESS OF HOW PEOPLE
REDUCE UNCERTAINTY OR AMBIGUITY; SOCIALLY
NEGOTIATE MEANING DURING DECISION MAKING

----(Weick, 1985)

Studies

4. ARTICULATING AND POSSIBLY CONTESTING THE
MEANING AND SIGNIFICANCE OF AN ARTIFACT OR
IDEA —(S.B. Shum & A. M. Selvin, In Distributive
Collective Practices 2000: www.limsi.fr/WkG/PCD2000)
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Some Sensemaking Definitions

5. COLLECTING “DOTS” and BRIDGING
MEANING TO HUGE VOLUME OF DATA---
INQ-Tel (Arlington-based company).

Studies

6. DERIVING MEANING FROM FRAGMENTARY
CUES—-
(DARPA'’S Information Awareness Project).
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Why Sensemaking ?

Situation Understanding Solution Approach
FParcamntnge of ATtecks

by Frovince  ePOlitical
,3".__ *Economic
: ,f Military

Iragi Problems }
eInsurgency e g
Terrorism 1ERE L

*Civil Unrest *Social
Ethnic Rivalry — e|nformation

H . _.' % .! :h"““a.
*\Weapon of - BTy w\{, | eInfrastructure

Mass Destruction _
*Despotic Leadership -

Studies

Dynamic, Uncertain, Cha
Complex, Novel Amblguous
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AT L O T WA IR R GO T

THEWAR GANES
WERE A CONPLETE |
DIGAGTER!

Why Sensemaking ?
Interpreting Commander’s Intent

T WANT TO KNOW
WHO' RESPONSIBLE
FOR YESTERDAY'S
SCREW-UP!

1 GAVE YOUR ORPERS
TO CAPT. SCABBARD

LooK! 17
DOESNT DO
ANY 6009 T0
POINT THE
FINGER OF
BLAME AT
EACH OTHER!

©2006 by King Features Syndicats. Inc. Workd rights resernved.
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COMPLEX

+ Causeleffect linkages are known only in
retrospect, and not repeatable

* Employ probes to discover patterns and
then seek to stabilize desirable patterns
while destabilizing undesirable pattems

+ Sensemaking cycle follows pattern of
sense—=>detect relevant trends >respond

Manage discovery
and exploitation
of relevant trends

Manage
level of situational
turbulence

+ Causeleffect linkages are not perceivable
and potential for order is seen only by a few

+ Employ interventions quickly and decisively
to reduce turbulence and create new patterns

+ Sensemaking cycle follows pattern of
manage crisis 2detect relevant trends—>respond

CHAOS

KNOWABLE

+ Causeleffect linkages are knowable, but
require investment of time and effort

« Employ analysis, fact-finding and/or
experts to reveal causeleffect linkages

+ Sensemaking cycle follows pattern of
sense—>analyze >classify>respond

Manage cost of
analysis and
fact-finding

Domain of
Disorder

IManage risk of
sensemaking
collapse

+ Causeleffect linkages are fully known,
empirical, and predictable

+ Employ standard tactics and procedures
to achieve results efficiently

+ Sensemaking cycle follows pattern of
sense—>categorize 2respond

KNOWN

Spatial dimensions of the Sensemaking Environment:
the Cynfin framework (a la Leedom, 2004 )

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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Sensemaking: An End-to-End Approach

Sensemaking

_— e e e e e e e e | oww

Adapted from “Understanding Information Age Warfare” (CCRP, 2001)




Sensemaking Challenge

To create a systematic,
widespread and persistent

i . Cognitive Edge for the
_. | warfighter
s



http://slate.msn.com/id/2118858/

Center for Human-Machine
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Hindsight:

The commander relies in
hindsight—elements of
experiential knowledge;

lessons-learned data; “| have
seen this before syndrome”

Foresight:

The commander attempts
to project his knowledae ifiio |
the future through '
envisioning, anticipated
(expected goals). A product
of mental simulation

Short-sight:

The commander relies on
short-term goals; Lacks
discernment or long-range
planning perspective.

Insight:

The commander relies on
tacit knowledge—"knowing
more than he can tell;” the
“aha” experience

Outsight:

The commander looks for
outside information

to confirm his
believes—HUMINT,
SIGMINT, etc. “What is
happening out there
syndrome”

Oversight:

The commander overestimates/
Underestimates situation—
unintentional omission or
mistake.

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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INDIVIDUAL SENSEMAKING
STRUCTURE

personal experience
80

different thinking 42}@‘\!}
i

provide information

think about display

TACIT KNOWLEDGE

display influence

depend on intuition

—e— Absolutely
—s— Somewhat
None

INTERACTION WITH OTHERS

INDIVIDUAL MENTAL MODEL LEARNING STYLES

SELF AWARENESS
PERSONAL EXPERIENCE

LEADERSHIP STYLES
PERSONALITY STYLES

CRITICAL THINKING ABILITY OTHER TRAITS
INTUITION / COGNITIVE DEVELOPMENT
TRAINING

LEVEL OF EXPERTISE
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THEORETICAL RATIONALE AND
EMPIRICAL SUPPORT—THE INDIVIDUAL
PERSPECTIVE

KLEIN (1988): Theory of Expertise (Chi, Simon;

Power of Intuition 1981; Adelson, 1984; many others:

i Mental Simulation

b Metaphor Product of experience

g - Story Telling Training

= Skill, ability, knowledge

/) Situated Acts (Suchman, 1987) Competency, Proficiency
Situational factors Schema Theories (Hintzman, 1976)
Task complexity Cognitive codes in the mind
Uncertainties Storehouse of experience
Cognitive codes in the mind Daily coping (Functional)

\ Atypical beliefs (Cognitive)

Meta-cognitive codes

2006 CCRTS, San Diego. June 22, 2002006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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NORTH CAROLINA A&T STATE UNIVERSITY
COLLABORATIVE SENSEMAKING

A12 NEWS & RECORD, Friday, February 17, 2006

NEWS & RECORD

Greensboro, North Carolina |

Studies

e -
Jeez! wes e 1 ALREADY AouiRE oy A
A WER\CANE??  — DID,GHIEF— HEKDVUA, JOB.
ANE MUST RUSH SOME - HUNDREDS OF BROWNIE !
TENMHRMNRY HOUSING TO TRAILERS HeVE (SO ALY \F
- THE FOOR VICTIMS I Been DELINERED | A SAY SO)

NEW ORLEANS ... T ARKKANSAS |

D
=
=

Q

g
-

=

®
£
=
I

Tam

=
o

e

)
<l

c

d
Q

@
=
-

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006



D
=
=

Q

®
=

=
®
£
=
e

Tam

=
e

e

)
il

c

D
Q

@
=
-

Studies

NORTH CAROLINA A&T STATE UNIVERSITY
7~ COLLABORATIVE SENSEMAKING

Confusion

Inconsistency

Lack of Cohesion

Snafus

Lack of Consensus

Break down in
sensemaking

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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ORGANIZATIONAL (DRIVING) FACTORS IN THE SENSEMAKING PROCESS

(
Lev_els _Of Ecological Level
Organizational (Environmental Interactions)
Sensemaking

Organizational Level

Analysis
/\ (Collaborative Work Communities)

Individual Level
(Cognitive Core)

Individual & Group Training
Complexity & Interdependence of
multiple cultures

Availability of Aiding Tools
Framing Shared Understanding _
Team Situation Awarenessg ’
Team Mental Model
Shared Purpose .
Common Language for communication
Synchronizing Efforts: Time & place

Studies

i@, Bleach training
&4  inlraqg
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COLLABORATIVE SENSEMAKING

Principle 1: Collaboration requires a shared vision and goal

Principle 2: Collaboration takes place in the same
Information space
(a) Common operating picture
(b) Common situation awareness

Studies

Principle 3: Collaboration results from shared
communication

Principle 4: Time and space is invariant during
collaboration

Principle 5: Collaboration involves organizational (group)
knowledge process

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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NORTH CAROLINA A&T STATE UNIVERSITY
COLLABORATIVE SENSEMAKING

Principle 1: Collaboration requires a shared vision and goal

Studies
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NORTH CAROLINA A&T STATE UNIVERSITY
COLLABORATIVE SENSEMAKING

Principle 2: Collaboration takes place in the same
Information space
(a) Common operating picture
(b) Common situation awareness

Studies

D
=
=

Q

g
-

=

®
£
=
I

Tam

=
o

e

)
<l

c

d
Q

@
=
-

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006



NORTH CAROLINA A&T STATE UNIVERSITY
COLLABORATIVE SENSEMAKING

Principle 3: Collaboration results from shared
communication

Studies
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COLLABORATIVE SENSEMAKING

Principle 4: Time and space are invariant during
collaboration

Studies
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COLLABORATIVE SENSEMAKING

Principle 5: Collaboration involves organizational
(group) knowledge process

Studies
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2 5[5

O

Culture Vision
Training Mission
Organization Doctrines Britain
Relationship Plans

South Korea

COALITION
C2

A Typical Coalition Military
Structure

Australia Canada
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r Prior Shared Shared Shared
Knowledge -
‘ |: Bl gnderstandmg Sensemakin Judgment el i
Decision Mental of situation J\ By 9 9 «Choice among alternatives
'Processes Models *Cause and effept o : Including contingent choices
< «Temporal relations *Anticipated dynamic s (@ ki
*Dynamic futures ‘%ttlérr?];ives erceived *Choices to seek information
@ *Opportunities & Risks P \ «Choices to consult others
~ 1 Cognitive
] Domain
: Shared | .
b . - ‘ Planning
o Awareness : _ *Missions
i ! : *Emotions sAssets
o Capabilities & ! <:| *Physiological -Boundaries
P e Intentions : Factors «Schedules
iz O \(\’d o : *Beliefs «Contingencies
| a (\'a» <. ! *Perceptions .
) 5 0(\03 3 Information
P o 2 S 1 )
= 3 | 1 Domain
| 7 ®
: EN Directives
i i — / *Request for support
: Time & Space ] Decision Support «Queries
PO g | Models &Tools *Reports
Information (data in context) *Efforts to consult
Data (representation) Synchronization
Physical
Domain
1 Ref: Leedom, 2004

Objects/events < Actions
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Training
Judgment
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The Center for Human-Machine

NORTH CAROLINA A&T STATE UNIVERSITY
COLLABORATIVE SENSEMAKING

THE FRAMEWORK

1. Identify contextual information

2. ldentify a common process in
assigning meanings to context

3. Identify the process for
interpreting information

4. ldentify process for
understanding information

5. Define a common framework
for sharing individual tacit
knowledge.

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006
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Tacit dimension

Contextualization/ Situated Information

Studies

Meaning Analysis

Focal
Knowledge

Actionable Knowledge

Understanding Analysis

Interpretation Domain

Model-Based
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THE FRAMEWORK Relevant Paradigms:

Data/Frame Model
Multi-Thread/Multi-Trace Model

INFORMATION ' “lllllllllllllllll’. '
ENVIRONMENT Salient ¢ + Tacit Knowledge
., Triggers
0“

TACIT

FOCAL KNOWLEDGE KNOWLED(?E

gt
1

THE INDIVIDUAL

+
Selective Search 1
Criteria

Commitmer_rt_and Action
Decisions

The Center for Human-Machine

Leedom, 2005
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Relevant Paradigms: Tl‘ E FRAM EWORK

Knowledge Marketplace Model Knowledge

Social Network Theory \Mana;ger

i . Commitment and
KEY DECISION MAKER Action Decisions
Commitment and
Action Decisions
fnfonnaﬁon
N Shanng <
______ Model Elaboration

and Refinement

Goals and Means-Ends

ACIT

Arguments FOCAL KNOWLEDGE K Nom.snes

Studies

TACIT
FOCAL KNOWLEDGE s

OPE RATIONAL EXPE RTS

Model Elaboration
and Refinement

STAKEHOLDE RS

‘Q

Goals and Means-Ends
Arguments

Leedom, 2005
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Relevant Paradigms:
Knowledge Marketplace Model

Social Network Theory o Knowledge
FOCAL KNOWLEDGE SHOWIEDOE Manager
i B ﬁ
| , e
TP Commitment and
KEY DECISION MAKER Action Decisions

Barriers to

Commitment and Collaboration.

Barriers to  Action Decisions a» - Cognitive
Collaboration: S - Social

_ Coanitiv f.n.f.br ’"?ﬁQP - Organizational

ognitive +Sharing ‘4 . - Cultural

-Social > PR »  Model Elaboration ~Technical

- Organizational \ and Refinement

- Cu."tur_a!

- Technical Goals and Means-Ends

Arguments

OPERATIONAL EXPERTS
Model Elaboration

and Refinement ,

/77 Barriers to
AN 74 - Collaboration:
- Cognitive

- Social

- Organizational
- Cultural

- Technical

STAKEHOLDERS

Goals and Means-Ends
Arguments
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Challenges:
Collaborative Sensemaking

Concept is that of a social construction of
knowledge. Social construction denotes the
structure or the epistemology of team
semantic knowledge, and, the process or the
ontology of team syntactic knowledge.

Studies

Ntuen, C.A. A Model of Sensemaking in Dynamic Organizations:
A Review and Implications for Military Decision Making
Process ( ARO Report, August 30, 2005)

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006



Rieree2®X Multicultural Collaboration

Barriers

e Lack of training

 Warfighting Mindset

 Lack of technologies to support
full spectrum operations

o Culturally-based differences in:
— Cognitive Processes
— Organizational Procedures

Possible B O G
Team o 22req o Ebrrarten

Tran sprort aison Cosnmmerce.

==+l = @

.....

1 [
RlI—= o
ICRC (=
ol bhe = =
”}w
U.S. and Multinational Forces,

Other Government Agencies, Non-Government
Organizations

Challenges

Little information exchange

Limited understanding of team
member roles and responsibilities
Poor team coordination

Little giving or receiving of
assistance

Little motivation to work with others
on the team

Inaccurate team situation awareness
Increased conflict

Limited trust

Low psychological safety

Lack of commitment to the team
Little innovation or risk taking

Poor team performance

The ability to interoperate is

necessary but not sufficient

to insure effective
collaboration.
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SUMMARY / CONCLUSIONS

1. COLLABORATIVE SENSEMAKING IS PERVASIVE IN
EVERYDAY TEAM PROBLEM SOLVING

2. MANY FACTORS AFFECT COLLABORATIVE
SENSEMAKING PROCESS:

Studies

1. Group Dynamics

2. Dynamic Tasks

3. Avalilability of Technology

4. Expertise and Experience of the Stakeholders
5. Cultural Mix of the Sensemakers

6. Communication / Language
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SUMMARY / CONCLUSIONS

3. REQUIRES MODELLING METHODS THAT
CAPTURES THE SENSEMAKING PROCESS AT
DIFFERENT LEVELS OF ABSTRACTION

Information
Management

Studies
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" operona kg

Interpret
_

METT-C
0 PMSEII .
0 Problem DIME Dec_|S|on/
= Structufing SWEAT
e :
3 relations
e
¢

CoG and Effect
Space:
Tactical thinking

Activate} > { Execute }

Procedural thinking
Institutional thinking

The Center for Human-Machine
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. [ >
Actions
Effects
\ :
QM
A S)

Ex

.

N
0 { Activitiesj °

IE ““““ og()ex

T : ’ \GQ\

= Sensemaking e

- Process

v

Abstraction Decomposition Ladder
(Rasmussen, 1986)

The Center for Human-Machine
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SUMMARY & CONCLUSIONS

Sample SM System to Support Collaboration

B e = Sensemaking Support System (53) - Map _ |E| il J X|
fbil el
1. Rizk Constraints © o
RPG= 0.4 -
Typ -
2. Ewent:
Traffic Jam

05-Jul-06  2:00:00FM - 5:00:00 Pr

3. Comments :

Shoulder-fired Focket Fropelled
Granades.

Uzually there iz traffic jam in ing
downbown area around thiz time.

v Baghdad |+ Inf Unit v Scout Unit,

Studies

bpy”
[~ Karbala [~ Inf Unit ™ Scout Unit
L AL ANBA R ) ) .
v Majaf v Inf Unit [ Scout Lnit.
._..J-:- e
‘,} i Aupan _d_\
\ I Mosul [ Inf Unip [ Soout Uit
JORDAN I\ - . . .
: o — v Akl [v Inf Unit v Scout Lnit
|
\ [~ Bazrah [T Inf Unit [ Scout Unit
' [ Faluish [ Inf Uit [ Soout Unit
| BEEE]
hark Cl
s Iraq = =
353 ——— Intomational bourdary
|‘ e —c=—— Govemnoraie (muhdfagan boundary
* Mationad capital
LIRNE ] Govemorate muharagah) capital
Shrategy Rasitroad
— Expressway
I ————— Fasd
1w Start i & VBasic m Sensemaking 5... - 5 king ... w Sensemaking S... s 'é_'_nl:. LA T = B 19:34PM
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Analytical Model to help in information management

File Edt ‘Yiew Insert Tools Desktop ‘Window Help

NEE&E kQAND ¥ 0E 80

| Sirace Viever Atk Leacersp
Fie Ect View Jptims

I .
~Sensemaking Variables
E 0 B oo
— Chaitriah ~ Qutput
= 0 iy [ Attack Leadership  [gHN
T Destroy HBC « | [ A
Attrit Republican Guard « [ [ | Destroy NBC -
: u Attrit Iraqi Troops 4 | [ +
Protect Saudi Arabia [ [ Hos Attrit Republican Guard ~ [giy
h : e Attrit Iraqi Troops I
° . e ‘ s Protect Saudi Arabia [N
m Destroy HBC [ voe
h Attrit Republican Guard « | [ [
Attrit raqi Troops ¢ | [+] 10
' Protect Saudi Arabia 4 | s
w Opetstion Chief
Attack Leadership | » [
H Destroy HBC | [ e ax Lt
= Attrit Republican Guard 4| [ pl &
Attrit Iragi Troops 4| J -J 3
& Protect Saudi Arabia_4| [ s i a e i e ¥ |
Target Intel Evaluate Decision (i & Ty i
Q Lentrsy | o
nec { [ Hos
. 5 . RefIpi:
p Guard | [ d| Reset All Indicators lsg o ‘ ’ e ‘
m Iragi Troops 4| [ 'J 4
Saudi Arabia Capability .« | Moo
: el

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006



NORTH CAROLINA A&T STATE UNIVERSITY
SUMMARY & CONCLUSIONS

QUESTION?

Studies

25

D
=
L

Q

g
-

=

®
£
=
I

Tam

=
o

e

d
<l

c

d
Q

@
=
-

2006 ICCRTS, De Vere university Arms, Cambridge, UK. June 22, 2006



	Multicultural Collaboration

