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Overview

* Probabilistic Programming for Anticipated
Simulation Training (PAST) Time

« Benefits of adaptive training
 Modeling time to train in GIFT
 Model Predictions

e Maximizing ROI

e Conclusions

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

Benefits of Adaptive Training

Non Adaptive
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« Tailored training methods
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¥) sibEcom  Factors that Impact Training Time

 Learner Factors: Aptitude, reading speed,
reading comprehension level, prior knowledge &
experience

e Content Factors: Number of words, number of
Images, content difficulty, test characteristics, etc.

e Instructional Factors: training methods and
technigues
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Excavator Trainer Course Map
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Adaptive Courseflow Object ARL

Rules Examples

Here are the This is

excavator how you

components move the

and their bucket.

movements
Recall Practice

You've ucgessfully' Imlozfled the bucket!

Which Complete .!,
control is ta_lsks in -
labeled “D” thgal
on the environment
Excavator? e

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED
Representation of Course Content and AR

Factors that Influence Completion Time

Rule: Slide 1 - n

Example: Slide 1- n
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Course »{ Concept
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Questions Quiz
Node: Practice/Sim
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@ RDECOM  Simple Model for Modeling Time to Read

Population
Read Speed

Prior
Knowledge

Node: Slide N
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k| @ RDECOM  [igaro Probabilistic Programming Language AR

0.2 probability of prior knowledge

1,000 characters of text : :
Population reading speed: normally

distributed @100 characters/min

val text = Constant(1000.0)
val priorknowledge = Flip(0.2) Prior knowledge increases
val populationReadSpeed = Normal(100.0, 50.0) around 50 char/min

val readSpeed = If(priorKnowledge,
populationReadSpeed ++ Normal(50.0, 25.0), populationReadSpeed)

val fatigued = Flip(0.4)
val readingTime = If(fatigued, \

Learner reading speed
text / (readSpeed * Constant(©.5)), text / readSpeed)

val algorithm = Importance(10000, readingTi

algorithm.start Effect of fatigue —
println(algorithm.distribution(readingTime)) decrease speed
by 50%
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Reading Time 2 Slides
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Reading Time: 3 Slides

504 Fatigue on increasing
i numbers of slides +

Decreasing likelihood
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Probability of fatigue increases 5% with each slide
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Maximizing ROI

Negative ROI

Decreasing ROI

— Increasing ROI

Decreased time/ Cost
2,

i / OPTIMUM ADAPTIVENESS

Increasing Adaptiveness/ Cost
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Conclusions

e Calculating ROl is difficult for training — examining
time saved Is a simple but easy metric to consider
focused on the cost of training delivery.

« Future work will validate the predictive model with
learner data.

e Other applications of the model include

— Authoring: predict the benefit of additional
adaptation

— Run time monitoring: identify anomalous students
In need of intervention.
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