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The Problem

Å!ǊƳȅΩǎ Ǿƛǎƛƻƴ ŦƻǊ нмǎǘ /ŜƴǘǳǊȅ {ƻƭŘƛŜǊ /ƻƳǇŜǘŜƴŎƛŜǎ 
(ALM)

ÅPsychomotor skills foundational to full-spectrum 
capabilities
ÅAdaptability & initiative

ÅComprehensive fitness

ÅTactical & technical competencies.

ÅTraining is costly, limited access and tools

ÅNeed affordable, scalable psychomotor training

ÅNeed tool performance support for psychomotor 
domain and GIFT ITS authoring
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ÅArmy embracing intelligent tutoring for scalable, replicable training
ÅMaking Soldiers full-spectrum capable through the use of psychomotor ITS

ÅMarksmanship (e.g., Goldberg, Amburn, Brawner& Westphal, 2014)

ÅTactical Combat Casualty Care (e.g., Goldberg & Cannon-Bowers, 2015).

ÅStill costly, time-consuming; Must be affordable, replicable, reusable process

ÅSolution? ITS Authoring Tools
ÅGetting better but limited in scale, utility, usability, instructional value
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Challenges of Intelligent Tutoring



GIFTSym5
UCF Orlando, Florida ¶May 10-11, 2017

How Are Psychomotor Skills Different?

ÅάtǎȅŎƘƻƳƻǘƻǊέ ƛǎ ƴƻǘ ŀ ƘƻƳƻƎŜƴƻǳǎ ƭŀōŜƭ
ÅSimpler, manual tasks (polishing boots)

ÅMore procedural tasks (loading artillery, performing a precision drill 
routine)

ÅHighly complex psychomotor tasks (landing a CH-47, emergency 
cricothyrotomy)

ÅExisting frameworks include:
ÅSimpson (1972) -- Seven major categories of psychomotor behaviors.

ÅHarrow (1972) ςSix functional categories

ÅDave (1970): Imitation; Manipulation; Precision; Articulation; and 
Naturalization

ÅOur synthesis of a taxonomy of military-relevant psychomotor skills
ÅTraining-relevant characteristics that influence how an authoring tool 

would be composed. 

ÅE.g. learning objectives, sequencing, instructional strategies, 
remediations, and assessments.
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Psychomotor Domain
Based on Dave (1970)
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Psychomotor Skill Acquisition

Level Definition Example

Observing Active mental attending of a 
physical event.

The learner watches a more experienced person. Other 
mental activity, such as reading may be a part of the 
observation process.

Imitating Attempted copying of a 
physical behavior.

The first steps in learning a skill. The learner is 
observed and given direction and feedback on 
performance. Movement is not automatic or smooth.

Practicing Trying a specific physical 
activity over and over.

The skill is repeated over and over. The entire 
sequence is performed repeatedly. Movement is 
moving towards becoming automatic and smooth.

Adapting Fine tuning. Making minor 
adjustments in the physical 
activity in order to perfect it.

The skill is perfected. A mentor or a coach is often 
needed to provide an outside perspective on how to 
improve or adjust as needed for the situation.
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Generalized/Combined Phases of Psychomotor Domain Learning
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Authoring Tool Sweet -Spot

ÅITS Authoring Tools: General-Purpose/Special Purpose Tradeoffs
ÅGeneral-purpose tools provide great deal of leeway
ÅTools focused on a specific kindof ITS can be more powerful

ÅPSTAAT: Authoring tool to encapsulate knowledge to guide authoring
ÅInstructionaldesignknowledge tailored to iteratively teach/practice/assess skills
ÅPsychomotor Domain knowledge for guiding design decisions and feedback
ÅGIFT ITS knowledge for authoring, configuration, and sensor application

ÅGoal: AI-supported authoring for militarily-relevant psychomotor tasks
ÅEmbody (and help authors adhere to) assumptions about the authored product
ÅEnforce rudimentary instructional principles to achieve intended outcomes
ÅtǊƻǾƛŘŜ άǎƛŘŜƪƛŎƪέ ŀƴŘ άǇƭŀƴƴŜǊέ guidance with user-centered performance support
ÅStreamline ITS development by leveraging templates and semi-automation
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Core to Our Approach: An Exemplar ITS

ÅSuitable ITS Exemplar:
Advanced Marksmanship Trainer
ÅExemplar serves as envisioned product of 

authoring process facilitated by PSTAAT
ÅάWhat would a tool need to look like to 

have enabled the development of this 
L¢{Κέ

ÅBenefits
Åtarget outcome to frame the design of 

the authoring tool
Åillustration for the ITS author to refer to 

during development
ÅƛƴŎǊŜƳŜƴǘŀƭƭȅ ŀŘŀǇǘ ŜȄƛǎǘƛƴƎ L¢{ όάƎǳƛŘŜŘ 
ŎŀǎŜ ŀŘŀǇǘŀǘƛƻƴέ .ŜƭƭΣ нллоύ
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Generalized Intelligent Framework for Tutoring

ÅGovernment-owned suite of open-source ITS tools, ongoing at ARL

ÅIncludes an authoring process with graphical interface for creating lessons
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