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ABSTRACT

This paper reviews the needs of and opportunities for improving metacognition and critical thinking in today’s DoD personnel. It identifies some current constraints on effectively addressing those issues, and reports on advances in virtual human interfaces that can enhance efforts to augment current educational approaches. The authors assert that these new techniques would be beneficial to Warfighters and they present their case that instantiating these pedagogical approaches would be best served by the use of emerging, but prenascent, proactive conversational computer agents using Natural Language Processing.  The paper opens with a view of the need for both metacognition and critical thinking skills in today’s defense environment and a report on the number of leaders, analysts, and staff who decry the current state of those abilities.  The capability and need to begin this educational process early with the Warfighters is advanced.  Then, a review of the recognized pedagogical approaches to improving these proficiencies is countered by an explication of the many personal, organizational, and social hurdles to implementing these approaches.  The last major section is a description of recent advances in the modeling and simulation community leading to the availability of conversationally facile virtual humans and other computer agent avatars with the capability of counteracting the obstacles currently hampering the education required.  Some of the obstacles addressed are classroom scheduling, operational schedule overloads, geographic isolations, and personal characteristics of both educator and student.  Recent research outcomes are offered as examples of current capabilities and future research efforts are outlined, outlining design concepts and previewing capabilities new tools that will soon be available to the professionals in this discipline.  These capabilities are described with sufficient detail to allow the reader to see if these programs might be applicable in their own work, either now or in the years to come.
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Introduction

The major thesis of this paper is that intellectual capabilities can better be made manifest by invoking metacognition and critical thinking skills and that this approach is vital to the optimal exercise of defense organizational goal attainment.  The authors further assert that there are constraints to inculcating such skills in DoD personnel and these constraints are not easily ameliorated.  They report on the recent advances in virtual human technologies as potential responses to these hurdles.  The paper opens with a background discussion of the need for enhanced command and control sophistication in defense organizations. Then, the authors will introduce the concepts of metacognition and critical thinking, followed by the authors’ research into the definition and use of these terms within the education and defense communities. An effort to define the term critical thinking is presented, along with the results of an informal ethnographic survey of DoD personnel. There is a short review of common pedagogies to assist those not entirely familiar with them, along with a discussion of metrics.  Current research in the field is covered, focusing on the work at USC.  Then there is a section on applying these capabilities to the issue at hand.  That process is discussed and conclusions are advanced, along with issues to be addressed in the future.  This paper will adopt a local convention of capitalizing Critical Thinking when it refers to the concept or term as a distinct entity; this procedure is intended to be more useful than it is to be grammatical.


Background

Prior to discussing the technical advances that lie at the heart of this paper’s major thesis, it is necessary to consider the context in which such advances are made practical and their utility made manifest. So large a body of experience, insight and lore is impractical to cover here or even to be surveyed effectively.  A few germane anecdotes will be adduced to set the stage.

Populations have been at war with each other for at least as long as they have had a system of recording conflicts.  Combat has long been an unforgiving environment for those who are not thinking rationally.  Early on the Greeks developed the concept of massing a dense body of fighters into an almost irresistible weapon to shatter the enemy lines.  Henry the Fifth’s long bowmen at Agincourt gave one pause to consider if that was still true, but 400 years later at Waterloo, Wellington’s troops still formed shoulder-to-shoulder to face an enemy with muskets that were perhaps less accurate than Welsh long bow.  A scant fifty years after that, the US would pay in blood for not recognizing the rifle had gotten more accurate and longer ranged.  The American marksmen grew up with firearms in their hands.  Toward the end of that war, a critical thinker developed and advocated a more dispersed and agile style of attack in response to these technologies.  But all was forgotten during the American Indian Wars and the British Colonial Wars, and that oversight led to the incredible losses in WW I.  German Maxims did not honor the bravery of me walking in orderly fashion toward their trenches.  In fact, an extension of those inclinations to form an “iron fist” of men may have found its expression in the case of Torpedo Eight in WW II’s battle of Midway, in which every plane of that unit was shot down without a landing a single blow against the Japanese Imperial Navy. A dearth of critical thinking missed the fact that the concentrated planes of Torpedo Eight did not provide the Americans with a n iron fist; it provided the Japanese with a single target upon which the entire fleet could concentrate their weapons.  The list is almost unending: brave, intelligent and patriotic men not making the right choices and dooming their men to mission failures and death.

One of the major issues is that of recognition of the controlling capabilities. Good tests are available for intelligence or g-factor and these tests have been extant in one form or another for millennia, having been in place at least as early as 600 A.D. Courage can be tested to some degree by challenging candidates with daunting tasks in Officer Candidate programs.  However, testing for the subtle and multi-faceted characteristic which is labeled Critical Thinking is much more problematic and much in need of an independent study to characterize the concept and quantify its magnitude and potential.  All of this is or course is susceptible to stress and fatigue, the two major aspects of the combat environment.
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