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ABSTRACT: The mundane tasks of drafting and proofing military communications are often eschewed by junior officers, but are frequently the cause of significant loss in operations. Many simulations do not include message drafting and fewer still evaluate the quality of that vital function. This paper addresses the need for an analysis of this over-sight and the potential benefits from remediating inadequate skills in many officers. A brief historical review of the necessity of the cogency and the clarity of the varying forms of writing is presented, including insights from the authors' own professional experience in military, academic and professional contexts. Some informal studies into the amount of time spent drafting written and oral items by varying levels of military leaders is offered to bolster the contention that the time spent on these tasks is higher than anticipated and is in no way reflected in the training time expended on it. The lack of current training efficacy is considered, along with the resultant lack of skill often observed. Both personal and literature support for these observations are presented. Current simulation practice is surveyed, with an emphasis on opportunities to engage and monitor writing skills. Then the authors present a number of emerging technologies that will putatively enable improvements in identifying skill deficits, providing remediation opportunities, quantifying improvements, and confirming implementation impacts in combat and non-combat environments. The authors provide an informal cost/benefit analysis of implementing such an emphasis, including risks that it may be more disruptive than beneficial. Ancillary benefits are suggested that may help compensate for additional costs in time and funding. Dual use issues are covered. The paper concludes with a call for a greater focus on actual engagement of military professionals in their day-to-day activities and the expected outcomes from utilizing the technologies that are available today for such an effort. 
 
 



Introduction

A major aspect of both military and technical profession is the need for concise, cogent and compelling communications. This paper addresses the need for more precision, explication and quantification of both form and function of this skill. Of particular note will be the lack of any consensus as to a figure of merit or an accepted identification of what is sought. There are two disciplines where the absence of those measures are detrimental to evaluations of and improvements to the defense posture of this nation and her allies dramatically impact this community: identification of communication skill levels in simulations and adoption of quantifiable standards to enable the evaluation of performance.  One of the barriers to this effort is the great variance of effective communications; another is the great variety of situations that call into question the appropriate approach to be implemented by the communicator. Several new technologies and methodologies that may offer new and constructive tool are now becoming practicable.

This paper is more of a position paper than a research paper, so much of the analysis will based on anecdotal experience, informal surveys and research of others. A background review of the importance of excellent communications to the defense effort will be offered, with a discussion of the interrelationship of language and analysis, developing a synergistic effect on both the originator and the consumer of the product. A review of the current situation will be followed by a more focused look at the issues of descriptive methods, quantification, and validation needs. The reader will then find a brief looks at some emerging technologies and techniques that may assist in this quest. The paper will close with a set of suggestions as to who and how various groups may participate in this evolution. 
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Figure 
1
 Percent of Veterans by Age
)[image: ]Much of the impressions held by society are based, not on personal experience, but on entertainment and media. This is even more evident when matters under consideration are those for which the typical societal member has very little personal connection. Military operations of various natures fall dramatically into that area. One of the authors (D.M Davis) is fond of asking civilians about the chances of dying on D-Day were for a soldier who hit the beach in Normandy. He has received answers no lower than 25% and as high as 75%!  The real loss of life that day was about 2.5%.  One gets a similar result if the question is: "What were the chances of dying during a one-year tour in Vietnam?" (Similar range of guesses; actual KIA's: 2% for Army, 5% for Marines). A recent survey may show why the public is so misinformed. As the U.S. Armed Forces have been reduced in size, the number of people who have been in the military, but are now retired or back in civilian life has been reduced significantly, so the number of people who would have common access to a combat veteran would have been accordingly reduced by about a factor of 4.  (Figure 1) It would be reasonable to assume that the typical citizen would base their assumptions about death in combat on media performances instead of the experience of unit losses reported by their family members or acquaintances. But, the fact of the matter is, military officers spends very little time in combat or operations.  While it is patently more dramatic, therefore more portrayed in the media, it comprises a very small portion of a military member's career. 

Even service in a combat zone does not assure participation in combat. The Vietnam war involved very fluid "fronts" and significant attacks from irregular/insurgent rear-area assaults, yet only 40% of US Army VietVets qualified for the Combat Infantry Badge. That badge requires "… active ground combat …", but what constitutes active ground combat is hotly discussed. The 40% number does suggest that, even combat zone service, the actual number of personnel actually involved in combat is low. Another issue to be raised is that of non-combat-zone activities of military personnel. Data here is difficult to find, but anecdotally, one of the authors completed a four year tour (Apr '67 to Apr '71), but fired a weapon in training only on 17 of the 1,467 days or a tenth of one percent. That leads to the implication that the time a member of the armed forces spends in service must largely involve some other activity.
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Table 
1
 Survey of Time Spent Writing or Preparing Presentations
Profession
Degree
Writing
Speaking
Total
 Navy LTJG
 (Sub
 Surface
)
BS
1
5%
1
0%
2
5%
 Research Group Leader 
PhD
1
5%
1
5%
3
0%
 Retired 
PhD
3
0%
05%
3
5%
 Industry Programmer 
PhD
2
0%
2
0%
4
0%
 Coder 
MS
3
5%
1
0%
4
5%
 Captain Coast 
Grd
DDS
25%
20%
45%
 Coder 
BS
4
0%
1
0%
5
0%
 Army Lt - Captain 
(Infantry)
BS
4
0%
1
0%
5
0%
 Recovery Room RN
BSN
3
5%
2
5%
6
0%
 Navy Electrician CPO
BA
4
0%
2
0%
6
0%
 Capt Marine Artillery
MA
35%
25%
60%
 Industry Manager
PhD
3
0%
4
0%
7
0%
 Research Manager 
PhD
6
0%
1
0%
7
0%
 
CDR 
Navy Cryptologist 
BA
5
0%
2
0%
7
0%
 Research Project Mgr
JD
6
0%
1
0%
7
0%
 
CPO 
Navy Instructor 
BA
2
0%
5
0%
7
0%
 Coder 
AA
6
0%
2
0%
8
0%
 College Instructor
PhD
4
0%
4
0%
8
0%
 Army Major - Colonel 
PhD
6
0%
2
0%
8
0%
 Researcher 
PhD
7
0%
1
0%
8
0%
 Colonel Air Force Missile
JD
60%
20%
80%
 
CPO 
Navy Linguist 
BA
6
5%
1
5%
8
0%
 Tech Instructor
BS
1
0%
7
5%
8
5%
 Consultant/Manager 
PhD
8
0%
1
0%
9
0%
Means 
42
%
21
%
63
%
)That question was addressed in an informal survey that was suggested by the authors' all having found a reluctance of technical personnel to write. The issue was how much time is spent by the average technical researchers in writing or preparing oral presentations. As many of the personnel who were in the authors' ambit were also military officers (active-duty, reserve or retired), some of the data was similarly generated to give at least a suggestion of how much time a military person does devote to this task. 

The survey was a casual and direct one, relying on self-reporting and sought in both oral questioning and eMail exchanges.  The question was always framed as: "How much time do (did) you spend while on duty in writing and how much time on preparing oral presentations?".  The data included both military personnel with varying military specialties (MOS's, Designators, etc.) and response were garnered from all of the services, including the Coast Guard, but excluding the newly constituted Space Force.

The results are shown in the following data (Table 1) shown on the right. 


	
xxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


 (
Figure 
2
 New STEM personnel needs in US
)In (Figure 2). diploma [1]. These are not trivial numbers and some may turn out 
The graph above (Figure 1) finds the "high proficiency / high interest" group constitutes on ~27% of high school seniors, the "high proficiency / low interest" gxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Advances in Virtual Mentoring
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Figure 
3
 Link
 Flight Trainer, hood up
)
Throughout the eons of history, people have envisioned realities that were different from their own. As far back as the Second Century BC, the Babylonians have a written myth known as the Enu we no needs for program and device interface standards, as they were all stand-alone or human personnel directed. Of course the same could be said of live training with mock battles using blunted weapons. Such training has been utilized since before the development of written history.

Within the lifetimes of many professionals in the STEM fields, a series of enormous leaps have been made. New alternate realities allow for many simulations to provide a random set of outcomes, dependent on a range of independent random events within the time frame of the operations. These simulations have included increasingly realistic visualizations of the situation and of personnel engaged 


Realities

One of the most important issues in standardizing research, development and adoption is the consensus as to 
Live (L)
This is the consensus term for the ancient practice of having the live human combatants participate in simulated w
Virtual (V)
The advent of the computer made it possible to simulate the actions of a military unit without any human 

Constructive (C)
In this domain, the computer has input and output (I/O) capabilities that allow the user to actively engage in decision making during the simulated combat situation. This provided the users to participate with dramatically 

Augmented (AR)
 (
Figure 
4
 Augmented Reality for the Terminator.
)A reality domain that was first seen in imagined capabilities in science fiction entities such as the Terminator, the ability of the computer to provide real time data, imagery and decision aids has created the realm of augmented reality. The simulation community has rapidly provided actual implementation of such a capability. Assessing the utility of such augmentation is now in progress. The users are able to see the "real world" as it is presented to them, but object, entities and information can be superimposed on the users' senses to provide otherwise unavailable information or assistance. This can respond in real-time situations where no time is available for further analysis or research.

Extended (XR)
A relative newcomer to the reality domains is Extended Reality (XR). This evolving term covers the range of realities, all present and available in appropriate quantities and modalities to assist the user. The emergence of 

All of these realities bring the simulation community full-circle back to the major thesis of this paper. There is a dramatic and immediate need for more STEM professionals in both research and development disciplines, but also in the standards groups. These groups have a unique need for professionals who are technically excellent and are facile in the disciplines of human factors, organization behavior, communications management and military operations (if the simulations are defense oriented). With such important needs, each of these communities has a vested interest in stemming the flow of engineering and "hard science" majors into the liberal arts departments.
 
Virtual Conversations


Mentoring Issues

Studies have consistently shown that the defense forces of the United States are seen by their personnel as severely lacking in adequate mentoring. Two groups stand out as reporting they have had good mentors: military academy gradates and flag rank officers. The reported deficiencies are identified in three ways: insufficient numbers of mentors [13], mentees' failure to heed advice [14 Pezeshkian] and lack of helpful counsel from those who are assigned [15]. Both military and civilian personnel report that enforced mentoring relationships are more often frustrating than useful. This is reported by both mentors and mentees. 

As 

A STEM researcher should never let personal enthusiasm cloud professional obligations to be objective. In pursuit of improved graduation rates, one must decide what success is and how it is measured. Practicality will constrain what may be done. Were one to suggest that the real measure is in the closing years of a person's life both they and their colleagues will say: "That was absolutely the optimal path for that person, for those close to 

Conclusions

Technical work has created a society that needs even more technical workers. Serendipitously, the successes of earlier graduates may have provided the means of ameliorating the shortfalls occasioned by the number of students who originally eschew or subsequently abandon pursuing a STEM degree. There are demonstrable successes with emerging capabilities to field computer-generated mentors. These are more available geographically, available at any time, none-judgmental, selected to be engaging, represented via different genders and ethnicities, and distinctly congenial. Metrics and Standards could be developed to evaluate the efficacy of this endeavor. 
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