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I \=2nl, ;[\ Center for Surface Combat Systems Course Challenges

Human-Centered Engineering®

Lack of lab practice time
due to schedule and

physical constraints Students enter course

with varying levels of skill
proficiency and
experience

Aegis Computer Network
Technician (ACNJ

e

Formal knowledge and
skill assessments are
summative in nature

Lack of objective

measurement of student
Numerous equipment performance

baselines must be tracked

. . across training courses
Mission Critical Enclosure (MCE) Block
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I\Y=a1]\ /"W SHIPMATE Features/Benefits

Human-Centered Engineering®

Asynchronous virtual lab that gives students reps and sets practice and provides a clear
and self-evident view of their knowledge and skill progression.

The system interoperates (i.e., “wraps around”) with existing simulation-based
environments to extend xAPI statements into more granular measures of performance.

Continually assesses each student’s strengths and weaknesses, and selects fault scenarios
that will best improve skill level and proficiency.

The skill progression graph shows the student’s current progress toward proficiency using
the six-step troubleshooting process mental model.

Maintains scenario difficulty with basic, intermediate, and advanced faults within the
student’s Zone of Proximal Development (Vygotsky 1978).

The Artificial Intelligence (Al) recommendation engine optimizes a learner's path using
“middle-loop adaptation,” helping to accelerate time to proficiency.

SHIPMATE- Simulator Harnessed Intelligent Performance Measurement Adaptive Training Environment
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SHIPMATE 30MAY19

Building skills through practice

My activity

23 APR

Ci Omp[eted View Results
Scenario 004: Basic Firmware

C ompteted View Results
Scenario 003: Basic Hardware

Ci Ompteted View Results
Scenario 002: Basic Hardware

21APR
Milestone a
3 scenarios completed!

View milestone

Ci Omp[eted View Results
Scenario 001 Basic Hardware

20 APR
Attained. Basic Level — Fault
Analysis

Recommended Scenario

My Skill Progression

Equipment Initialization / Operational Verification

Fault Isolation

Fault Analysis

Symptom Recoghnition

Fault Localization

Repair Procedures

FCA3 Santiago

View details >

Intermediate Advanced W

Intermediate Advanced w

Advanced ‘

Intermediate Advanced ‘

Advanced +

ediate Advanced 7

Scenarios Completed: 22 Attempted: 6

Continue My Recommended Learning Path

Based on your continually assessed skill level.

Choose a different scenario




APTlMA Simulation Environment

Human-Centered Engin
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VAR .\ SHIPMATE’s Scenario Summary Screen

Human-Centered Engineering®

&« & (O localhost:4200/student/history/44065816-fe9b-40b0-8c04-1809115¢f017

SHIPMATE 16JUL19 FCA3 Santiago (

Landing Training History for student

@ 2

Training Histary
01.001 Basic Hardware Completed on Jul 16, 2019, 132:31 PM

|

Launch Tutorial

Launch Freeplay m

|

2]  Logout Equipment Initialization/Operation 54
Verification
Symptom Recognition 414
Fault Localization 16/16
Fault Isolation 60 /60
Fault Analysis 414
Repair Procedures 12/12
02.002 Intermediate Hardware Completed on Jul 11, 2019, 2:32:30 PM
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I \=2d]\.'\ SHIPMATE Concept of Operations

Human-Centered Engineering®

Access Control

Generates Data

0% 00 ® . CSCS
(XAPI/HLA/DIS) o oe e 4

Messy Data

;.. .. o [ ]
® "o %° Parses data
Matches to measures Student Ul

Sim Assesses against metrics SHPMATE  30MAYI9 ——
Environment Authorizes access

Equipment Initialization / Operational Verification

Measurement Engine

LRS/Data Store

= AGA too
Services Tailors UX

-Stored Measures -
-Belief States
-Recommendations

Recommen ded Scenario Scenarios Completed: 22 Attempted: 6

Informs Stores in

ALMP / POMDP

Scenario Orchestrator
: . Student Choice

Interpreted by

Launches Scenario Selection in
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FV=a0]V;, ' XxAPI Implementation

Human-Centered Engineering®

Immersive Training Environment
= Tracks user interactions
= Generates xAPI statements (actor, verb, object)
= Sends xAP| statements

SHIPMATE
= Parses xAPI statements according to actor, verb, object
= Matches xAPI statements to performance measure(s)
= Extends xAPI statements as needed with additional data (HPML)

= Assesses XAPI| statements against metrics
= Binary scale
= Tertiary scale

= Assigns full, partial, or zero credit
= Stores results in an LRS
= Al Algorithms run on the results in the data store to generate recommendations

: Land]icng page retrieves results, aggregates, and visualizes the proficiency data in the user
interface
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I V=2 1],/ Optimized Paths

Human-Centered Engineering®

Optimal Skill
Levels
Unique To
Student

Data ; :
Mining -
oomeAin i Skill Levels
ODRTABASE e : 3 Unique To
| Student

Real-Time Leornming Path Optimizotion

© 2019 Aptima, Inc.




Human-Centered Engineering®

= Theoretical:

= Zone of Proximal Development
(Vygotsky, 1979)

* Training should be not too easy, not
too hard

= Modeling:
* |tem Response Theory (IRT)

» Relate measures and item difficulty to
assessments

= Used for SAT and other standardized
testing

= Bayesian Knowledge Tracing
(BKT)

» Predict training progression

© 2019 Aptima, Inc.

{easier C2 compensates
for harder C1)

(too hard)

(just right;
in the ZPD)

(too hard)

(too easy)

Competency C1

__ (harder C2 exercises
C1 in multi-tasking)

Competency C2

(doesn’t address C1)

Zone of Proximal Development

Y34l '@ Adaptive Training Methodologies

ltem Characteristic Curves

Probability
o

-
P

\

(%}
.

0
Theta

ltem Response Theory

Model Parameters

P(L,) = Initial Knowledge
P(T) = Probability of learning
P(G) = Probability of guess
P(S) = Probability of slip

Nodes representation
K = knowledge node
Q = question node

Node states
K = two state (0 or 1)
Q =two state (0 or 1)

P(S)

P(G)

Knowledge Tracing

P(L)  P(T)

P(T)

Bayesian Knowledge Tracing
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.- d[\",].- W@ Adaptive Training Learning Curve

Human-Centered Engineering®

Adaptive Training

Possible

“One size fits all”
Training
Possible

Mission-Ready

Current

iciency
Current

Prof

Time

= Precision training that targets skill/knowledge a student is ready to master
- Achieve mission-ready proficiency faster, or
- Increase learning capability given a fixed training time
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APTIMA

Human-Centered Engineering®
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For additional information, please contact:

Ms. Janet Spruill
VP Programs — CSCS PM
jspruill@aptima.com
Direct: 301-325-9459

Aptima, Inc. | www.aptima.com
12249 Science Drive, Suite 110
Orlando, FL 32826
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