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“S=>" Collaborative Research Shows

 Sharing of information is difficult:

— Sender doesn’t know:
 Who knows what
 Who needs what

* Processing shared information is difficult:

— Recipient has significant cognitive burden just
processing the information he finds

 Information received from other participants is
therefore often discounted/discarded
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Four staff/intelligence personnel asked to assess Islandia as site
for a refugee camp. Make one of these recommendations:

Strong
Negative

Strong
Positive

Negative Positive

Base recommendation upon these criteria:
— Islandia’s Infrastructure (INF)
— Available Labor Pool (LAB)
— Local Security Force (SEC)
— Impact on our Resources (RES)

Group is Distributed (D.C. to Japan)

Recommendation needed by 1600 tomorrow
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G 's Final Conflict Resolution,
roup s Fing @Consensus Building M3 M4

Recommendation II

M2 [ Islandia Site } Overall Assessment
V1 |
1 1 1 1
[ Score INF Criterion J [Score LAB Criterion} [Score SEC Criterion} [Score RES Criterion]

Vs

[Collect/Evaluate INF dataJ Collect /Evaluate LAB data} [Collect/Evaluate SEC DataJ [Collect/Evaluate RES dataJ

-

:j,-.r 2.




An Analyst's Review & Selection of .ng;vz
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Search
databases

.
=

Yy, \ Usable Item?

decision
criteria?

No

Item relate to a

What about the information keleva\ﬁs\ef

— Does it impact one of my decision
criterion?

What about the information|Quality?

| KEEP

\%
O
v

Make
item
evaluations

&

Discard

Store
Item in
Cognitive
Memory

What is thef the information?

How|Important|is this item??

EVALUATE



Cognitive Abstractions  ——

* The analyst has performed a set of cognitive
Information abstractions on each retained item.

« These abstractions are not formalized or made
explicit but rather remain in cognitive memory.

— They are not available for exchange between group
members

— What is exchanged are the information items, not
the information abstractions.



Hypothesis: —

« One approach to the reduction of this cognitive burden
would be to:

translate the cognitive abstractions into a structured
graphical representation.

« Expected Result:
— Formalize/Standardize the abstraction process

— The abstracted information could be encapsulated into readily
understandable and transferable iconic symbology, resulting in:
— More Information being exchanged and used
— Improved individual and group decision making
— Faster conflict resolution/consensus building

Group will have significantly improved Shared Mental Model of the situation.
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Issues to be addressed:

(1) What parameters need to be abstracted?

(2) How do we accomplish this formalized
abstraction?

(3) How should we encapsulate (display) the

results to optimize information exchange and

integration?
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&P (1) Information Parameters -

* Where does it belong?
— Assign to a Decision Criterion.

« What about the Quality of the Information?
— Credibility, Timeliness, Confidence/Uncertainty
» Effect of content on Criterion?
— Positive/Negative, Major/Minor
 How Important is this item?
 Administrative




(2) The Abstraction Process

K4

#1 REQUIREMENT: MINIMUM
COGNITIVE BURDEN.

Right-hand mouse click presents
abstraction template on screen.

Required Parameters are listed
sequentially

Option selections are color-coded and
selected by a radio-button click.



The abstraction process

This impacts Infrastructure, | wish to retain it.
(Right-hand mouse click)

t  TITLE:
Criterion: OINFR. OLABOR OSECURITY CORESOURCES

L] 209

209

Credihili o | e [T
o [el eI NG
» e s [ @

b 2079

0 s s @ . 209
| IMPORTANCE e [ o D 209

Neg. to Pos. Continuum (5-pt. Scale)

Importance (3-pt. Scale)
O @) 209

Discard Average High Very
High
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Abstraction Template Design = -

Based upon cognitive assessment sequence.

OINFR. OLABROR OSECTRITY ORESOURCES
Credibility [N O O Sl  EIE

Quality Timeliness _ o) O Q _ 10
Confidence NI O 0 Sl o EISX

M | Lerrecr OB O 0O [ 6 KN -0
| [eorrance B © | O HOEE -0




Using the ﬂz;ﬂ
Abstraction Template sz

“The Asian Times reported yesterday that unidentified sources
claim that the completion of the runway extension at Islandia’s
main airport will be delayed at least one week.”

TITLE:

Criterion: ‘@INFR. COLABOR OSECURITY ORESOURCES
Credibility [N O ® | 0 KN -0 |
Timeliness [N O il  EI XN
Confidence NI @ ol 0 KN -0 |
EFFECT [N @ I - EISTH
mporTANCE N O | ¢ WO (0
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“==" (3) Encapsulating the Abstractions -

Encapsulation Guidelines:

« For browsing/search, the title/keyword
should be up front and readily visible.

 The most important parameters are:
— The Effect on the criterion
* Direction: Positive or Negative
 Degree: Minor or major
— The Importance of the item
« Average, High or Very High

« Secondary parameters are:
— Quality of Information
— Administrative tags



Creating an
Information Object (I0OB) ==
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TITLE:

Criterion: @INFR. OLABOR OSECURITY ORESOURCES

IMPORTANCE Coding

o [ @ o
DO © o
o IEECHE - g
® [ 0o High
[mMPorTANCE . O | ® s
\ Effect:
INFORMATION
OBJECT (IOB
INF M2 #31 - ( )




Decoding the |IOB
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:PI oil production is up from
I [ [ |

INF M2 #12

:level of literacy has risen

— —
LAB M2 #32 .

: Numerous arrests in the

1 I I |
secm2#21 I BN [

: email from Stennis

INF M2 #15 -y

Positive
Very High Importance (3)

Very Positive
Average Importance (1)

High Importance (2)

Very Negative
Very High importance (3)
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Abstraction & Encapsulation kA

TITLE: M2
Criterion: @INFR. OLABOR OSECURITY ORESOURCES P
\,;’/)L\\d\
o | O
\ —
e &
m (9 o ® V(/“ =7
‘\/
EFFECT o ® | o |
[ vporTaNcE G O |

Tag

.and Release < W4

All retained items are available to all participants



=, Use of IOBs: Infrastructure has these 8 retained- PR
' D items. What is the criterion assessment?
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aJudge Ramos murder on
m) | ——

mFmzazz 1L 1L 1

>
:PI oil production is up firom
: Unemployment predicied to - | |
- | | | |
INF M2 &
inFmzy1o 1 [

: Numerous arvests in the Soug :airport constuction delays

m | [ | | () | | | | |

IMNF M2 #21 - - |:| INF M2 #11 | | | &y |

« Sort by Importance:
4 out of 5 items rated as having High
What is the Importance have a negative impact on
assessment? this decision criterion .
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IOB Arrangement Analysis - —

We are integrated with the Electronic Card Wall [EWall] project at
MIT’s Al Lab. (Patrick Winston, William Porter, Paul Keel)

o ollo o olloo Si=N= '
= @% SN 17 Algorithms under
— development for

! = Ol lzEa| [ooo|| s i i

o ||PE | |BeS sorting, analysis and
] Ki % .E Ijljl:l @E}EI\’ g y

1.2.4. Excaplion 1.2.5. Orthoganal 2 6. Sequenca \ a S S e S S m e n t Of

O0D0O| | @ED| |(O0O0O)| | e DI]..,EIEIEI

iy o \
Bo BhcelZns P2 PE 4 N grouped IOBs.

1.2.7. List 1.2.8. Matrix — ~,2.g,@ng \ : enail from Stenmis wJudge Ramos murder on ferry traffic curtailed
oy \ A —— T— [ ______aaam

[E—
I:l : — — \ mrMz#s 0 ] mrMzgzz [ 0 3 INFMzzzs HH O W
L]
i : airpert consiruction dela; ¥s y
) o

_ [.'__‘ I:l E] j e :‘Unempln}"men([umﬂlmfeﬂln | Government survey shows that

INF M2 #19 [ Ji | INF M2#24 O -

1.2.10. Addition 1.2.11. Delation

ort of 600 - - - - - - -
El El El El El E il [ R : Interview with returning mis : Tourist traffic inio area is
= +X¥ gl mrMze1z 1 0 3 ! ] — 1 L I I !

| mEm2e20 [0 0 B0 mrmzeze 0 0 7
= AED| | = 2

1.2.13. Replication - Substitution 1:2.13. Replication - Varation 1.2.13. Raplication - Combination

1.2.12. Modification

e R N | e L D e



The INTEGRATION of Arriving -4
Information (Text) s

Quality is an encoss ising utility, objectivity, and integrity. = . _
Therefora r to these four statutory terms, collectively, L L= i =
- P T mp——
s schos  nfarm parents & pobcy decument ey
feachess
ormation to its intended use Pt for raport an averd |mgby lns aerws sory " o
ormation that the agery mwibiorei
ggn'f"{g;";igﬁ;_”m = fsen Eel arplan Sobwars s | sobwars manual nac e
or assessing - . X
MECtive, NOAA takes care tg fractas sl shans ganeeal pubbe - abefd 1 = e i i
its review of the information Hug "
Objectivity consists of two distinct elemeny i -
presentation element includes whether disg Ented in an b. Information qualitiey sades .
accurate, clear, complete, and unbiased Sntext. The = mading X
substance element involves a focus on e Zbls, and unbiased : ~Fgpeloer a4
infarmation. In a scientific, financial, ar 7 the ariginal and fformation innds i
supporting data shall be generated, and Zeults shall be developed, - : :
using sound statistical and research met - 1 o .

Integrity refers to security - the proted information from unauthorized access

or revision, to ensure that the informatid not compramised through corruption or e . .
falsification o 7 recetmeartan . =

ar Objecsve

G Likelihood of
getting integrated?

Give me all the items
I am missing...

My items




Arriving Information (IOBs)

The INTEGRATION of
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lu:ﬁnn is up from A/I——"umernus arrests in the Sout
212 L F M2 521
1

: email from Stennis wJudge Ramos murder on sfexry traffic curty
[ | ] I . 1 /]
INFM2#1s 0 B [ INFM2422 1 O INF M2 #25 = .
: airpory construction delays
I T T ] : Unemployment predicted to 1Government survey shows that

[ I I ] [ I [ ]
mFmzenn 1 0 1

INFnm2x19 I T [ INFM2#2¢4 [0 71 B
iDIA report of 6/00
[ I I ] : Interview with returning mis : Tourist traffic into area is

[ I [ ] [ [ [ ]
nFMz#1z 1 OO O
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;P I oil production is up from

: Numerous arresis in the Sout
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mFM2#12 1 OO0 3

mrmzx21 [ Bl ]

INF M2 #32 |

Jeve]l ofliteracy has risen sing
[ N
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Likelihood of
getting integrated?

Give me all the objects
I am missing...




Another IOB Advantage: \/ 4
Remember....this is Group Decision Making >«ug:-

Final
Recommendation: -

Need for Conflict Resolution/Consensus Building
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Focused Discussion of Differences v¢
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I0Bs permit FOCUSED discussion, e.g.
“Let’s discuss the credibility and timeliness of Item #26”
vs. an open-ended “Why did M3 score criterion INF so high?”

: rumway work z

INFMS@- ] 1N

——
~r
—

mml I INFM,.-::

iCOSE OVerruns are m : airpori co nsiructun delays |
— M

Focused discussions are essential in the austere (email, chat
box, etc.) environment of asynchronous collaboration




Collaborative Decision Sequence
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Group’s Final ¢

Recommendation

V1

Conflict Resolution,
Consensus Building

M3 M4

V1

Mz [ Islandia Site }

IC

Overall Assessment

M

[ Score INF Criterion J

[Score LAB Criterion}

[Score SEC Criterion}

1
[Score RES Criterion}

[Collect/Evaluate INF dataJ [Collect /Evaluate LAB data} [Collect/Evaluate SEC DataJ [Collect/Evaluate RES dataJ

iydeiabybm kg Fane o i T et ity | adge Ramos murder on +Unemplogment predicied to salipuicumsivection delays
| . | ErETe— | | = D [ B ] + Tausdit raffic imba arva is
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W = == e === G MO : —_—  mwrmes OO
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— 3 T T —— Tt vt e — i ; [— " —[) .
siptosncnddys sond b S i e . == = ] + Do wlth re nurdng s
[ wrazas ] iz O mwesy D030 \wwa D00 mewi: E S L I T— |
it ZED s THT g TED Humervwwrosinte g | | M2 5T EE
airporiconsiruction delays + Towist iraffic inio area is
; wenze O O

wezen 1 E T mrzes O 0




Summary KA

 Qur Current Research is directed at:

— Methodologies for transferring implicit
cognitive assessments into explicit graphical
representation.

— Experimental evaluation of their effect upon
the sharing and integration of decision-
relevant information in a collaborative,
asynchronous group environment.

— Do we get better quality decision making?




On-line Demo of Information =
Abstraction & Encapsulation -

http://2000.nehsalumni.com/dcode
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