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Discussion Points

Case for Experience over Expertise Alone.
Extensible-Experiential-Expertise based Learning (X-Learning).

. The non-measured / non-detected Experiential-Expertise “leaks” .

. AR can build experiential-expertise on-demand / anywhere (andragogy).

Data-data everywhere... but not a drop to link. For humans and Al.
. Approaches for measuring / quantifying experiential-expertise.

Rapidly filling Experiential-Expertise “leaks” in wartime — using AR / Al.

UNCLASSIFIED

30f13



Experiential-Expertise: The Real Measure of Combat Readiness

Case Study: USS Vincennes Airbus Incident (1988)

BLUF: VINCENNES NOT READY!

(Contrary to Assessments & CJCS Testimony)
Experiential-Expertise training and

Measured /| Managed warfighters Refs: S . . o
.. . 1. Formal Investigation into Circumstances Surrounding the Downing of Iran Air Flight 655. US CJCS 18 Aug 1988
cou |d have mini m|Zed mista kes 2. Sea of Lies — American naval vessel blundered attack on Iran Air 655. Newsweek 13 Jul 1992. 4 of 13
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NTSB Report on USS John S. McCain Incident

10 sailors aboard JOHN S. MCCAIN died and 48 were
injured when the ship collided with tanker in Singapore
Strait Traffic Separation Scheme as result of:

FLASH FORWARD 2018

TR | e

* Poor Human System Integration
* Lost Situation Awareness

* Poor Training (Qualification) Practice and Team /
Watchstander (Role) Performance Management

i.e., Poor Experiential-Expertise

SEEM FAMILIAR?

MANY OTHER PERSONAL-SIMILAR STORIES...

VINT=MMES INCIDENT WAS A PRODUCT OF POOR COGNITIVE-CONDITIONING AND MIS-
MANAGEMENT OF SMALL TEAM/INDIVIDUAL WART:CHTER READINESS ... so now what?
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Extensible Experience Produces Expertise (X-Learning Model)
Developing/Accounting for Warfare Team / Warfighter Experiential-Expertise

Experiential

X-Learning perf
assessment levels

Expertise levels
measured today

Expertise

/ Return on Investment \ Level 5

(GAIN/LOSS vs. TRNG COST)

/ Results in Live Unit-Performance \ LEVE| 4

>6-Mon Impact on Unit Performance Level 3
Short-Term Learning Outcomes Level 2

Learner Subjective Satisfaction Level 1
Kirkpatrick / Phillips Levels of Evaluation Model

Today’s Education and Training Practices Builds Declarative Knowledge, Some Expertise, little Experience
UNCLASSIFIED
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X-Learning Process: Experience “Farming” and Consuming

Live Data Collection
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Experience Objects

' . Competency Model
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|~ 1-hour Vignettes \

Real / Synthetic Recreated Data
Live / Synthetic / Games / Collective

Soldiers
Task Teams / Crews
Squad Teams
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Experience Events: ™.
~“Recorded REAL Combat Situations*-.
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PROMPTS
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...extensible competencies created as part of
reconstruction process, new tech, new exercises

Experience Object (EO)

SURE OF EFFECTIVENESS O T(EEIE / WARFIGHTER TASKS
ven )

Prepare / Select Experience Objects
Monitor / Control Experience
Observe Performance (team / individuals)
Prompt / Intervene in Performance

(Al or Human pedagogy “micro” learning)
Conduct AAR — Experience Points Awarded
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Real-Data Augmented X Learning

OBJECTIVE CONCEPT:

Environment/items (trees, shrubs) geo-
registered and calibrated in AR Field of View
(FOV).

With AR on, real (recorded) threats and

neutral stimulus “events” can appear “inside”

synthetic (or live) environment skirts.

Andragogic stimulus from real prior
experience in same geographic synthetic or
actual live environment appear naturally or

on-demand as part of test or demonstration.

Eye-gaze tracking provides critical cognitive
data collection, feedback and expertise
indicator support

Other cognitive tracking shows item
recognition, stress, and supports automated
just-in-time declarative pedagogic support
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female deer.
Hoofed mammals
native to this
region.

. {’, A  ;  @ Doe, a deer, a

gg?Eg(perléntga IS
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ut mated v |

% \ \‘q Threat: none.
Cog’mtwevCIassmcatlon § G .

'
@ Gaze Spatial/ Range Tracking L )
AR FOV (typical AR limits 45°H x-30°V%)

*Human eyes true FOV — 180°H x 135°V
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Please Save the Data... Expertise Depends on It
Artificial Intelligence Supported AR (Realistic Environments/Entities/Performance) NEEDS DATA

SINGLE AND MULTIPLE TARGETS
THE DBJEGTI'UE For use of this .:rlnEsl;I:IZII:_EQ\;?&{:{I;E:“C:;:I;MTH TRADDC
Tm IN|NG p LATOB N D CODE uNIT DATE (YYY¥YMADD) EVALUATOR'S ID CODE
LOCATION PREPARED STAGE 12345578 Do, 1-23 INF 20161004 23456789
FOH WAH TABLEY TABLE 2 TABLE 2 SCORE
SUPPORTED FIRING POSITION SUPPORTED FIRING POSITION PRONE FIRING POSITION
Platoon Training . .
=1
UNIT SQUAD/TLT LFX SWGLE TARGET
FIELD FIRE | SCORECARD i
UNIT Squﬂd Tmining mI:::M'm#mmg:;wm:::‘wﬂuunmlacouf :
ARM : SDUkD'llPLT Deo. 1-23 INF r“:;ﬁlm; 23456789 1
TABLE 2 TABLE 3 TABLE 4
Fire Team Training SUPPORTED FIRING POSITION PRONE FIRING POSITION KNEELING FIRING POSITION _—
UNIT ARM : FIRE AND MOVEN wes | o || e [ s | o [ e | | [ e [ e |
NI Crew Training L L L LA —
MAINTENANCE : ZERO : QUAL N L[5 [w | [ s | == ]
4 s 8 4 175 8 4 75 [
] 5 75 6 O B 75 8 E ] s | 75 6 1]
1ET/ Buddy-Team Trainirs 1A 0 300 0 0 300 w | € s & ]
UNIT FIRE AND MOVEMEIE & Lo e e —
R R [ 5 ws | 8 RO s | s | s B B s | e 01 |
IET/ Individual Training % L T ) i
UNIT WPN MAINTENANCE : BRM : ZERO e 7 iz | s 8 ] ]
: ' TR —
15 75 B ] i
16 75 6
T
oday lots of tas obEET annane il
|REMARRS
AT Practic B
data is collected =T
Gta IS collecte POSITION NUMBER OF ROUNDS FIRED QUALIFICATION NUMBER OF
5 o - = ” RATINGS TARGETS HIT
rone suppol iring position or _
the unit commander's discretion) the Expert 361040
e Ve ry ay. oo en supported firing position = Sharpshooter 30to 35
Prone unsupported firing position 10 Marksman 23to 29
Kneeling unsupported finng position 10 Unqualified 22 and below

dropped in the
“bucket”

BIT EXAMPLE/ARTIFICIAL DATA ONLY — Marksmanship
BUCKET
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Task-Teamn / Warfighter Experiential-Expertise “leaks”

How do we rapidly “refill” sudden unit experiential-expertise “leaks”?

The gap or loss of “battlefield wisdom” in combat units
Time (Years) to Replace

Same Level of Expertise
i cation")

Team OR Role-Specific Experiential-Expertise (True “Qua
A

Kurzweil’s Law of .
Acce/eratlng Return —aC|t Compﬁnbl i E;f{.;cac ass
Mastery Level / (Intuition — ? r)
52 ) xpertise “leaks” dail
g Aware - Cgm e eencg E/Iln Etficacy y

e (via Feedbq cb}V attrition:
€« 1. Perm. Change Station
I Aware —| gmpetgng NAF&EX&PNWCE
. : (via Feedbgd) Retirement
Apprentice Leve

TRAINING 4. Combat casualties
I}‘B“F’et@fﬁer (TDY, etc...)

NO EXPERIENCE
. . thinks they’re competent
Experience (Time) - Years ruger: one thinis they petent)

\ /
f

Exertis&SsT R ol NSisNCRep@MENS SAVER..

Journeyman Level

Task' 'Feam / Warflgh;Lef

Expertise

Experience/Expertise
NOT MEASURED
NOT TRACKED

Today’s estimated
“expert replacement”

R trajectory
AR, 10 of 13
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Tracking Experiential-Expertise to Predict Future Performance

Raw Performance Data Converted to Al & OC/T Interpreted Task Measures of Performance

Warfighter MOE -
Measures of

Performance (MOPs):
1. Setup sensor for

Experience OBJECT:
io Levé(yarfare-Team/Warfighter mission
(collective task) vignette - e.g.,
Search an Area

environmental Y
characteristics. L g \\\
2. Search data for target- A EXPer i > N .
like Co,,tactsf MR — ¢ E= Measure of Effectiveness (MOE)
3. Investigate and analyze / -2 Experience EVENTS:
contacts. c umulate O Warfighter performance task - e.g.,
4. Report contact to 2 F;iir:\et: € g Search assigned sector with a
leadership. < [given] sensor
> HCe. 8 , ; N Pupillometry / EEG signatures:
/ 0 Experiendxjoitiere g@l Experien
BIAS LINE 5
Event Not Accomp/iShé ) '\°°¥ nt ACCOI’np/IShed +
Represents Many Tecomplished Weongs 1S Eventmwmhﬂﬁgﬁ Experience

Conditions Wrong Actions

R Missing Key Predictor of Expertise
WANLY, . 11 of 13
>—8-4 Owens (2014) UNCLASSIFIED



Experiential-Expertise Based Qualification
Required Research

Performance

EXPERIENCE AND DELIBERATE PRACTICE

Expert
Performance

Arrested
Development

Experience (quantified)

100 -
Aulonomoyg Eve[‘yﬂﬂy
Skills 80 -
‘ Experience = 60
] Transition to "‘é:\
X-Learning 5
) Career s 40
Begins Professional b
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... Expertise Curve Based on K. Anders Ericsson et.al (1968 -2006)
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“Plugging” Task-Tearmn / Warfighter Experience “Leaks”

All teams / warfighters must re-experience “saved” experiences only few have today!

Can preserve our knowledge with Al but MUST preserve our wisdom with humans
Team / Role-Specific Qualification

< ~
- ' | = Mastery Level /] "~ ~ Objective mean trajectory (weeks/months
Less time to build/re-build: o / vs. years)
" .2 [Journeyman Level HiSgalfwA,
Team Cohesion t N 4 =~
. 3 Q. Sy “Plugging” experiential — expertise faster
Warfighter Expertise X ugglng” experiential = expertl

Apprentice Level !
Novicekel /| €— — — — Novice re-taught what Al learns from past experts

. “P====-2 | context to AR experiential-expertise sessions.
Experience (Time)

Augmented Reality based Extensible-Experiential-Expertise (X-learning),

Using recorded/recreated real-past Experiences and Artificial Intelligence support,
CAN BUILD BETTER EDUCATION AND MISSION READINESS QUALITY
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Questions?

Kevin Owens
Applied Research Laboratories: The University of Texas at Austin

kowens@arlut.utexas.edu
Cell/Text: 512 745-1042
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