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Adaptive Instructional Systems

Generalized Intelligent Framework for Tutoring
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A Framework for Learner Modeling

Learner 

Measure 

Category

Trait-Like

(Outer Loop Adaptation)

State-Like

(Inner Loop Adaptation) 
C

o
n
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n

t 
D

e
p

e
n

d
e
n

t

Cognitive Relevant prior cognitive 

experience/knowledge/trai

ning

Comprehension of 

concepts presented in the 

training

Psychomotor Relevant prior psyhomotor 

experience or training, 

Measures of Skill 

improvement 

Affective Fears, likes, goals, 

attitudes relevant to the 

training.

Arousal and emotions in 

response to the training

C
o

n
te

n
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In
d

e
p

e
n

d
e
n

t Cognitive Intellect/Aptitude, Memory, 

Meta-cognitive skills

Attention, Cognitive 

Workload

Psychomotor Physical strength, stamina, 

sensory acuity

Endurance and fatigue 

Affective Personality Traits, general 

test anxiety

Arousal, emotions resulting 

from factors independent of 

training

Competencies

Long-Term 

Learner Model
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Competency Modeling
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Interoperable Competency Models

ÅMarksmanship Use Case

ÅDevelopment of an Interoperable Competency Model that 

lives outside of GIFT.

ÅCompetencies must be updated at run-time (forgetting, 

new experiences & training, etc.)

ÅApproach involves a competency model which defines or 

maps learner activities to competencies along with a 

database of all learner activities.

ÅDatabase employs the xAPI format developed by the DoD 

Advanced Distributed Learning Lab.
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Interoperable Competency Model

ICM

Database
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Interoperable Competency Model 

(cont)
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A Framework for Learner Modeling
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Matching Motivators to Personality Traits

Introversion

Extroversion

Free-Time

Relaxation
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Praise from Others
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P

h
a

s
e

 1 Develop 
motivation 
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h

a
s
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Validation of 
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and assessor

P
h

a
s
e

 3 Extend model 
to other 
domains, 
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and 
scenarios
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A Framework for Learner Modeling
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Predicting Training Time in GIFT

Time to Complete
Faster Slower

Non AdaptiveAdaptive

One advantage of adaptive training is 

greater training efficiency (reduced 

time to train to criterion)

Node: Slide N

Pictures AudioText

Prior 

Knowledge

Read 

Speed

Reading 

Time

Population 

Read Speed

Fatigue

Å Employ a probabilistic model 

to predict training time for 

learners that accounts for 

characteristics of learners, 

content, and training strategy.

Å Implications for ROI, 

Authoring, and Run-time 

Evaluation
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A Framework for Learner Modeling
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Assessment of Trainee State: 

Cognitive Workload 

Cognitive Assessment Toolkit: 

Uses behavioral and physiological 

measures to assess cognitive 

workload

Å Unobtrusive Physiological and 

Adaptive Training (UPCAT)

ï Combination of GIFT, VBS3 and 

CATS

ï Advances training according to 

trainee performance and workload
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Conclusions and Future Directions

ÅResearch on Learner Modeling is progressing in 

all quadrants of our framework.

ÅLearner modeling is a complex task and much 

remains to be done

ÅFuture challenge areas include:

ïIntegration with future learning architecture 

(e.g., the Total Learning Architecture)

ïContinued research on lightweight sensors for 

unobtrusive measurement of learner states.

ïResearch into how to best adapt training to 

maximize efficiency and effectiveness 


