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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, it is impractical to cover here or even to be survey effectively a large body of experience, insight and lore.  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.

  Twenty percent of the names on the Wall in the Vietnam Memorial in DC did not die at the hands of the NVA and only the Good Lord knows how many of the other 80% were lost due to lack of critical thinking.  Many brilliant men have been known, but many of them don’t seem to apply that brilliance for one reason or another.  Many have witnessed in person and studied remotely how such failures lead to immediate and catastrophic results in a military environment. If the nation would be able to use the emerging powers of virtual reality and virtual humans to improve both selection and training to reduce errors, we would have done good work for the defense personnel who are in harm’s way today.  The descent of command prerogatives further and further down the ranks until even junior Non Commissioned Officers (NCOs) have the distance from chain of command oversight and counsel, and must exercise independent judgment in the conduct of combat operations. 

One of the major issues is that of recognition of the controlling capabilities needed of this kind of analytical reasoning. 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.

While the term may be relatively recent (Dewey 1910), consideration of the concept has been extant since the time of the pre-Christian Greek Philosophers. (Visser, 2019). Critical Thinking was not emphasized during the imperial age of the Roman Empire nor the dart period that followed in Europe, but its tradition remained alive in the Asian continent.  However, it became a major focus in the Age of Enlightenment, focusing on names ranging from Bacon through Jefferson (Withers, 2008).  But the age of industry was upon us, and the need for Critical Thinking was increasing.  This need was accelerating even faster within the defense organizations of every nation, as weapons went from tools that can be forged at home to sophisticated machines that require significant technical expertise to even operate. The turn of the 20th and 21st Centuries brought about a deluge of scholarly articles about this topic
…

Metacognition

One of the issues that has arisen is the one of how Critical Thinking is developed and sustained.  One method according to Philip Tetlock of Princeton is for the analyst to consider their own method of analysis (Tetlock & Gardner, 2016).   Metacognition could be defined in a phrase, “thinking about how one thinks,” and it may be one of the most human of the personal characteristics. It is of recent advent compared to Critical Thinking, first advanced by Flavell in 1976.   He stated that metacognition refers to knowledge and to cognition about cognitive phenomena and broke that down further into subsets of metacognitive knowledge and experience (Flavell, 1976).   This section will concentrate on relating the warfighters metacognitive experience and how that does and could impact their metacognitive knowledge, and therefore, their ability to command.  

In order to better understand how metacognition relates to both Critical Thinking and to the optimal conduct of combat operations, it is useful to briefly survey where it has occurred in the past. Surely, since there was conflict, there have been those who have made it a practice to analyze the leaders and the choices they have made.  Some of these scribes were putatively motivated by the need to glorify their patrons, some seemingly driven by a self aggrandizing need to denigrate their leaders and a few elevated by the higher calling of objectively recording what happened, with as little of a personal filter as possible.   

The fictional, but insightfully rendered, Shakespearean characters Fluellen and Gower (Shakespeare, 1599) in Henry the Fifth, or the multitude of standers-by in later combat, exhibit some of the paralyzing self-reflections that is more craven than creative.  Some of it is put to good purpose by theorists of great analytical reputation and a sincere drive to advance the cause of their nation and minimize bloodshed of their countrymen, e.g. Clausewitz (1832), Mahan (1890), Hart  (Danchev, 1998), and Scales. (Scales, 1976) 

While perhaps the central parameters of excellent command have not changed: courage, commitment, concern for troops, physical stamina and charisma, the natural evolution of warfare has given new roles to many of this nation’s military personnel.  The locus of control has flowed from the front line of Alexander’s hoplites to the Army headquarters of World War II.  Some have even argued that it has flowed to the halls of Washington during the Vietnam War.  Indeed, many casualties inflicted on radical Islamists in this century came by the decisions made by drone operators controlling from communication centers in a different country.

Additionally, it has flowed down from the battlefield commander exercising ranks and files of highly disciplined troops as if they were inanimate entities and leadership has descended into the senior enlisted ranks.  It is rapidly flowing down the lowest squad and fire-team levels in the Gulf Wars.  Low ranking officers and senior NCOs are making decisions that would have been unimaginable at the battle of Waterloo.  This means being a junior officer has gone from being an enforcer of the General’s battle orders, up to now being entrusted to make decision of global significance and to respond to situations with a global sophistication. 

While metacognition has garnered a lot of academic interest and a plethora of professional papers, the warfighter may wonder what applicability it has in the defense of the nation.  There have been some studies, albeit more anecdotal than statistically pure, that have shown a high correlation between metacognitive activity and performance in fields focusing on intellectual operations (Romainville, 1994).  But, not all uses of metacognition are universally seen as beneficial.  The thrust of many of these arguments seem to be that sometimes focusing on understanding the process by which one learns is more a distraction than an aid, e.g one cannot learn to ride a bicycle by thinking about it.  History is replete with examples of battles being lost because the leader was paralyzed by indecision and examples of battles won by a leader just “picking up the flag and saying follow me” (Tolstoy, 2008).   There has been significant discussion about times when metacognition is not productive (Mathematics Educator, 2020).  Being alerted to such issues, the authors maintain it is a vital skill for the warfighter, based on their own experience and on significant scholarly study.


Considerations and assumptions

Definitions

Critical thinking is a term for which many of the authors’ comrades in arms have significant experience, but little need or opportunity to consider the precise definition of the term.  To say the term is evolving would be a conservative position.  A search of the literature has not found either a recent advent of the concept or an identifiable champion or originator of the term to whom one could turn to define the concept.  As noted above, the term is seemingly an articulation of concept that has been discussed for millennia. A straight forward approach may be to rely on reference sources.  The Wiktionary says that Critical Thinking is: “The application of logical principles, rigorous standards of evidence, and careful reasoning to the analysis and discussion of claims, beliefs, and issues.” (Wiktionary, 2020).

While this is helpful, the authors’ position is that it is not sufficiently meaningful for this papers use or the serious consideration by the warfighter as a tool of value.  The sense is that Critical Thinking is one of those concepts that is better understood in the abstract than in a few phrases of English.  A parallel could be drawn between this conundrum and a similar issue upon which Justice Potter Steward opined from the bench: “… I could never succeed in intelligibly doing so (defining hard-core pornography). But I know it when I see it, …” (Stewart, 1964).  In an attempt to find a more contextually satisfying definition the authors sought the counsel of their academic brethren, many of whom were life-long students of military history and few of whom were military veterans.  

While illuminating, this canvas of local wisdom was not sufficiently deep for the purposes of this paper.  It was decided to survey a more wide-spread and diverse group of military personnel.  As no funding was available for a carefully circumscribed and statistically sophisticated study, value was still to be realized from conducting an ethnographic study of a small number of veterans.  An instrument was designed to seek input on the definition of the term “Critical Thinking,”  observable indicia of it, and the relative value in military service. A group of 38 military veterans for whom eMail addresses were in the possession of one of the authors (D. Davis) were invited to participate in the survey.  The invitees included pay grades from E-5 through O-8.  The participants were further asked to forward such an invitation to veterans and civilians within their own ken who would be likely to have opinions on the topic This technique is often referred to as “snowball sampling” and it has both limitations and legitimate uses (Noy, 2008). 

The first insight gained was totally unexpected. Not only did the invitees respond rapidly (35 out of 38 within three days), many wrote personal eMails describing the importance of this topic, instances of lack of critical thinking in individual commanders, and encouragement for the continued prosecution of this line of research.  The language in these eMails was judged to run from analytic to emotional.  At last count, 25 of the 35 responders had sent unsolicited responsive eMails varying in length from one paragraph to a page and a half of vociferous comments.

The survey consisted of an brief introduction, collection of some demographic data, four questions on familiarity and use of the term/concept and 13 item Likert-style evaluation survey of indicia of Critical Thinking.  That was followed by an opportunity to opine and add to the issues under consideration. This was create using HTML forms for the survey page and PHP programs for the data processing and storage functions and PHP for the analytic functions.  The first section of the survey instrument appears in Figure .

[image: ]

Figure 1. Ethnographic Survey on Critical Thinking

As this instrument was not intended or designed to be statistically compelling evidence in support of an articulated thesis, but instead a working document to aid the researchers in their work, the instrument remains on-line and the researchers continue to value and continue to seek input on the issues covered therein.  The reader is invited to contribute to this work by participating in the survey.  The time for completion is about five minutes an can be performed on any browser platform, but is most conveniently taken on a large screen device rather than a smart phone’s small screen. The Universal Record Locator (URL) address for the survey is: http://www.hpc-educ.org/Papers/2020/IITSEC/DavisStassiDavis/CrtThnkgCharSurv/CrtThnkgCharSurvey.htm

 (
Figure 
2
.
 
Responses as shown to users.
)The data management program first checks for completion and evaluated the Likert data for non-compliance (no answers, all Likert answers the same value, program code in the text boxes, etc.). Discrepancies are noted and the participant is notified and invited to back up one page and complete the form.  While there is no rigorous security to prevent spacious data being maliciously submitted, the program has a function, disable during this test phase, that checks to see if the internet address associated with the previous input is submitting new data, in which case a diagnostic window advises the participant to contact one of the researchers to resolve the matter. 

The data, along with the text was forwarded to the researchers for consideration and analysis via eMail. This function also had the benefit of providing a back up of the data, retained on the eMail server, should something go awry and the data files themselves be lost for any reason. Of the 38 invitees, no one reported technical issues regarding pertaining to or complaints on the survey.  Several asked to see the response summaries when completed.  As data is still being collected, updated data will be provided at the paper’s presentation in early December and available from the authors after the conference.

[image: ]The users’ answers were then reflected back to the user as is shown in Figure 2.  This page ended with an expression of the researchers’ thanks and a reminder for the participant to contact other potential participants for their submission.  

Many of these early (part of the first group of 38) responses did not include input in the three closing text boxes.  The reason for this is not certain, but as so many of the participants had sent the researchers personal eMail and two phone calls, they may have thought the text box responses were superfluous.  As the snowball effect takes hold, more responses in the text boxes may occur.  Adding more contact data to the user response confirmation page is being considered.  

The issue of whether the need for and enthusiasm about this issue is being analyzed.  A more sophisticated instrument, a better focused set of questions and a new look at project goals may result in ascertaining a wider mandate to pursue this.  One of the participants did report an effort in the US Army to address this issue and coordination with that effort will be initiated.

The PHP data management program stored the raw data, with the exception of the text from the closing three text boxes, in a flat file.  There was no need for elaborate relational data base creation. This data was kept in a comma separated values (CSV) list as is shown in Figure 3 below.  

[image: ]

[bookmark: _Ref40006365]Figure 3 - Flat CSV file showing data from survey

The next issue was how to make sense of the data.  As already noted, the first insight as a confirmation and amplification of how important this issue is to the American warfighters.  But the issues themselves required some more detailed consideration.  In the case of this paper, the analysis is not the main thrust of the paper, so the raw data amalgamations will be reported.  The analysis of this data or the more casual insights to be drawn therefrom is left to the reader alone.  

Table 1. Participant's Familiarity with and Use of Term
	Familiar with term:
	Term Importance:
	Definition experience:
	Own vision of term:

	  2 Never heard the word used
  2 Have heard others use it;
  8 Have used it a little;
15 Used it and am interested;
  3 Deeply Involved;
  5 Participated in Discussion.
	  5 Never Seen;
  2 No Consensus;
  8 Competing Definitions;
11 Mine Evolving;
  0 well defined consensus;
  0 Universal Term.
	  8 Not Important;
  0 Interesting;
14 Useful Concept;
  0 Important to Others;
  7 Important to me;
  5 Vital to all. 
	  4 Never Considered;
  1 Nebulous;
19 Open to new;
  9 Will Adopt Others;
20 Comfortable with my view;
  0 Committed to mine.
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And the data from the Likert Survey appears below is Table 2. Participant's Familiarity with and Use of Term:

[bookmark: _Ref40013718]Table 2. Likert Survey Responses
	= 
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Critical Thinking different from Intelligence
	11
	17
	6
	1
	0

	Critical Thinking is vital
	26
	9
	0
	0
	0

	Should be factor in advancement
	12
	14
	9
	0
	0

	No Emotionality
	2
	16
	7
	5
	5

	Disciplined Analysis
	17
	17
	1
	0
	0

	Follows hunches
	4
	14
	12
	5
	0

	Recursive Analysis
	13
	18
	4
	0
	0

	Open to Novel Ideas
	14
	15
	1
	5
	0

	Rejects Social Pressure
	10
	19
	5
	0
	1

	Relies on Intuition
	2
	14
	6
	10
	3

	Inclined to Quantify
	11
	18
	4
	2
	0

	Avoids Disruption
	4
	6
	9
	13
	3

	Considers Context
	14
	12
	9
	0
	0




Text
…

Current Pedagogies

Didactic  (Paul, et al., 2019).
Socratic 
Constructivist (Ng'ambi, D., & Johnston, K. 2006)
Text
…

Metrics

Current shortfalls
Theoretical underpinnings
Potential methodologies
Text

…

Computer Agents and Virtual Humans

State of the Art
 
Computer agent definitions
Research
Applications
Results
Text

…

Emerging Technologies


Artificial Intelligence
Deep learning
Quantum annealing
Text

…

Ongoing Research

New virtual conversations and MentorPal project
Current achievements
Next goals to be attacked
Text

…

Preliminary Results

SimCoach
New Dimensions in Testimony
MentorPal
Screen captures
Data Table of user evaluations
Text

…

Extensibility

Experience with extensibility
Potential barriers 
Text

…

Paradigm for Inculcating Metacognition and Critical Thinking

Addressing Constraints

Difficulties in implementation
Need for hero teachers
Availability to address “teachable moment” in real time
Text
…

Selecting the Optimal Pedagogy

Depth of understanding
Retention of methodology 
Commitment to utilization
Chart of Pedagogy vs issues and constraints
Text

…

Implementing a Practicable Methodology

Design effort
Coding effort 
VV&T effort
Text

…

Evaluation Processes

Immediate outcomes
Longitudinal studies
Text

…


discussion

Benefits of Approach

Applicability
DoD Environment
Scalability
Text

…

Potential Concerns

Isolation
Lack of team cohesion
…???
Text

…



Conclusions

Current Status 

Text

…

Research Path for Future

Text

…


Acknowledgements

The authors would like to thank
USC team leaders
Pedagogists
Funding source contract numbers
Disclaimers (… statements and opinions are the authors’ alone …)

References

Clausewitz, von, C., (1832, re-pub 2007) On War, Create Space, New York, New York.

Danchev, A., (1998). Alchemist of War: The Life of Basil Liddell Hart. Nicholson Harper Collins Publishers London

Dewey, J., (1910). How we think. D.C. Heath and Company. Lexington, MA.  p 95.

Flavell, J. H. (1979). Metacognition and cognitive monitoring: A new area of cognitive-developmental inquiry. American Psychologist, v34 n10 p906-11 .

Mahan, A.T., (1890. The Influence of Sea Power Upon History, 1660-1783. Little Brown and Company, Boston, Massachusetts

Mathematics Educator, (2020). Is Metacognition ever bad?. Retrieved on 22 March 2020 from: https://matheducators.stackexchange.com/questions/10939/is-metacognition-ever-bad. 

Ng'ambi, D., & Johnston, K. (2006). An ICT-mediated Constructivist Approach for increasing academic support and teaching critical thinking skills. Educational Technology & Society, 9(3), 244-253.


Noy, C. (2008). Sampling knowledge: The hermeneutics of snowball sampling in qualitative research. International Journal of social research methodology, 11(4), 327-344.
Nye, B.D., Swartout, W., Campbell, J., Krishnamachari, M., Kaimakis, N. and Davis, D.M. "MentorPal: Interactive Virtual Mentors Based on Real -Life STEM Professionals." In the Proceedings of the Interservice/Industry Simulation, Training and Education Conference. 2017.

Paul, R., Elder, L., & Bartell, T. (1997). A brief history of the idea of critical thinking. Retrieved July, 2020 from https://wisconsinhistory.org/turningpoints/pdfs/workshophandbook.pdf

Romainville, M. (1994). Awareness of cognitive strategies: The relationship between university students' metacognition and their performance. Studies in Higher Education, 19(3), 359-366. 

Scales, R.H., (1976). Artillery in Small Wars, the Evolution of British Artillery Doctrine, 1860-1914, (Doctoral dissertation, Duke University, 1976). ProQuest.

Shakespeare, W. (1599). The Chronicle History of Henry the Fifth. Act III, Scene II, Lines 1187 -1264, Retrieved on 10 July 2001 from http://shakespeare.mit.edu/henryv/full.html .

Stewart, P (1964). Found in: 378 U.S. at 197 (Stewart, J., concurring), US Supreme Court Decisions.

Tetlock, P. E., & Gardner, D. (2016). Superforecasting: The art and science of prediction. Random House.

Tolstoy, L. (2008). War and peace. Vintage Classics, New York, New York. First published in 1869.

Visser, Jan; Visser, Muriel (2019). Seeking Understanding: The Lifelong Pursuit to Build the Scientific Mind. Leiden: BRILL.

Wiktionary, (2020). Critical thinking.  Retrieved on 18 April 2020 from: https://en.wiktionary.org/wiki/critical_thinking.

Withers, C. W. (2008). Placing the Enlightenment: thinking geographically about the age of reason. University of Chicago Press.







image3.jpeg
SETSSCN, SoMie; Shime, SRaETe ST, Searicn, SChAEb, STNLGER. SRR, SReRier. Sieoh, Sieamlapore, SMLiEICIanS, SCOwelieion,
$CricTnink Survey[l], SCritThink Survey(2], SCritThink Survey[3], SCritThink Survey[4], sCricThink Survey[s], $CricTnink Survey[e],
SCritThink Survey[7], SCritThink Survey[8], SCritThink Survey[S], SCritThink Survey[10], sCeitThink Survey[1l],
sCritThink_Survey[12], $CritThink Survey(13]

1588843331, 05/07/20, 2.2

, 71.80.185.84, 7L+, USN, 0-5, Direct, JD, Male, 3, 4, 3, 4, 1, 0, 1, 0, 0, 3, 0, 1, 1, 4, 0, 3, 2

1568844043, 05/07/20, 2.38:2, 65.151.98.183, G61-70, USN, O-4, ROIC, EAD, Male, 5, 4, 4, 4, 0, 0, 2, 4, 0,2, 0, 0, 0, 3, 0, 4 0
1588858880, 05/07/20, 6.41:2, 71.80.185.84, 7L+, USN, O-5, None, JD, Male, 4, 4, 3, 4 1, 0, 0,2, 0, 3, 1, 1, 1, 4, 1, 3, 2
1588866532, 05/07/20, 8.48:2, 76.14.137.206, 71+, Civilian, None, None, M5, Male, 1, 0, 0, 0, 2, 0, 2, 4 1, 2, 1, 1, 2, 2, 1, 1, 1

1588940261, 05/08/20, 5.1

) 23.120.211.87, 7L+, USAF, O-5, Acad, M5, Male, 3, 4, 2,2, 1, 0, 1, 3, L, 1, 1, 0, 1, 1, 1, 3, 1

1588955282, 05/08/20, 9.2

, 71.80.185.84, 35-40, USA, None, None, BS, Male, 0, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0

1588956695, 05/08/20, 9.51:2, 35.136.226.117, 71+, USMC, E-G, None, BS, Male, 3, 2, 1, 4, 0, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 0
1588959504, 05/08/20, 10.38:2, 75.64.25.63, 25-30, USN, 0-2, ROTC, BS, Female, 5, 2, 3,2, 0, 0, 1, 3, 1, 1, 1, 3, 0, 1, 0, 1, 0
1588959575, 05/08/20, 10.39:2, 172.115.97.123, 41-50, USN, 0-5, ROIC, M5, Male, 3, 2, 3, &, 1, 0, L, 1, 1, 2, 1, 0, 1, 3, 3, 3, 0
1588961945, 05/08/20, 11.19:2, 98.155.141.106, €1-70, USN, 0-6, Acad, M5, Male, 3, 2, 4, &, 1, 1, 1, 2,1, 2, 1, 1, 2,2, 1, 2, 1
1588965154, 05/08/20, 12.12:2, 174.72.56.210, 71+, USAF, 0-G, Acad, D, Male, 5, 2, 3, 2, 0, 0, 1,2, 0, 1, 1, 0, 1, 1, 1, 4 1
1588970152, 05/08/20, 13.35:2, 174.16.35.50, 71+, USN, O-€, OCS, JD, Male, 3, 5, 3, 4, 0, 0, 0, 1, 1, 0, 1, 0, 0, 0, 0, 0, 2
1588972285, 05/08/20, 14.11:2, 184.96.4.175, 71+, USN, §-4, None, MS, Male, 4, 5, 4, 4, 1, 0, 1, 2, 0, 2, 0, 0, 1, 2, 2, 2, 0
1588972628, 05/08/20, 14.17:2, 73.162.83.247, 25-30, USN, 0-3, ROIC, BS, Female, 5, 5, 4, 1, 1, 0, 0, 4, 1, 1, 0, 1, 0,2, 2, 2, 0

1588977717, 05/08/20, 15.41:2, 98.155.33.7L, 51-60, USKC, 0-3, ROTC, PhD, Male, 5, 5, 2, 4, 0, 0, 2, 3, 0, 3, 1, 0, 1, 3, 1, 4, 0

1568983533, 05/08/20, 17.18:2, 70.57.173.201, 71+, USR, O-5, Direct, MS, Male, 3, 4, 0, 2, 3, 0, 2, 4, 1, 3, 0, 1, 4, 3, 0, 3, 0
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Profile and Opinion Questions for Characterizing the Term "Critical Thinking"

Anonymous survey; your results will not be associated with you or your name.
This data will be used for a research project, so your honest and serious participation is requested.

The DoD and DHS are both concerned with responding to threat profiled that run from Nation State to Asymmetric. These challenge require new skills and abilities to analyze and respond in a
timely manner to novel threats and innovative tactics This survey displays best on a full sized monitor; if you are using a smart phone, Landscape Orientation is the best view

Definition: The goal of this survey is to better establish what people mean when they say "Critical Thinking," but some may never have heard the term and be completely unaware of the context
in which it is used. The on-line Wiktionary opines that the public thinks that critical thinking is * The application of logical principles, rigorous standards of evidence, and careful reasoning to
the analysis and discussion of claims, beliefs, and issues."

Age:  "35-40" v

Service:  US Army v

Your Current or Discharge Rank: None v Path to Commission, if any:  Does not Apply v

Highest Education: ~ BS v
Gender:  Male: Female:

What best characterzies your familiarity with the term “Critical Thinking?" ~ Never heard of it v
How important is term to you?  Notimportant v

What is your experience with term definition? ~ Never seen v

How "solid" are your own visions of the term?  Never considered v

Opinion Survey

Please respond to the following statements indicating how you feel about them.

Statement Strongly | 1 co0ree | Neutral Agree BLonalvy
Disagree Agree
Critical thinking is an ability that can be distinguished from intelligence
1 Strongly . e . Strongly
oy isagree eutral gree ey
2 |Critical thinking is vital to planning, command, tactics and strategy. y y
g P 9. 9y- Sz:;?\i Disagree Neutral Agree 5:;’";%’
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Your Data:
Age=3540
Service Branch = USA
Current Rank = None
1f commissioned, your path: None
Education Level = BS
Gender =Male
Your familiarity with term ‘Critcal Thinking' = Never heard the word used
‘The importance of Critical Thinking was listed as: = Not Important
Your sense of how well defined the term was: = Never Seen
Your own vision of the ferm was: = Never Considered
Likert Scale Responses:
1. Critical Thinking different from Intelligence - Strongly Disagree
2. Critical Thinking is vital - Disagree
3. Should be factor in advancement - Neutral
4.No Emotionality - Neutral
5. Disciplined Analysis - Disagree
6. Follows hunches - Neutral
7. Recursive Analysis - Disagree
8. Open to Novel Ideas - Neutral
9. Rejects Social Pressure - Disagree
10. Relies on Intuition - Neutral
11. Inclined to Quantify - Neutral

12. Avoids Disruption - Disagree
13. Considers Context - Neutral

Issues comment =

Examples of Critical Thinking =
Commaents =

Submited at 10.57-2 on 05/10/20.




