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Abstract: Both the identification of shortcomings in the comprehension of massive data flows and the development of com-puter-enabled methods of addressing those shortcomings are presented. Experience with new capabilities to amass, manage and deliver virtually limitless information has shown that one of the major barriers to optimal use was the users’ inability to assess, comprehend and filter the overwhelming data. A common complaint of users is that they are given too much information, so that it becomes distracting rather than illuminating. A major component of the data transfer issue is the existence of a sort of friction that degrades the best comprehension of the data. The current environment has suggested some supportable contentions: information friction has been ameliorated by technology, despite some restrictions imposed by organizational leadership; the transfer of data is driven more by human proclivities than technical constraints; and this issue is particularly critical in education. Education and training has always been able to improve user comprehension, but the changing environment points to new optimized approaches. Research will be presented that will support paths to identifying and addressing the data comprehension concerns. During current research, a useable avatar technology has been developed to provide similar education and training where needed. This virtual human use makes the approach practicable, as it does not require significant additional staffing and is available anywhere, anytime. Educational and computer simulation projects already fieldable would be extensible to address these issues. High performance and quantum computing efforts help enable this methodology..


Introduction

eLearning is a major hope in addressing the issues that face the DoD's education challenges.  While many eLearning issues do not currently involve innovative implementations of simulation technologies, virtually all could do so.  The authors maintain that much of this is a result of the frictions in information flows in several different dimensions and in several different stages of the education learning processes.  Current DoD approaches to both education and training suffer from the aforementioned frictions.  However, this paper addresses the alternatives to succumbing to these impediments and suggests existing and emergent technologies to enhance learning in the DoD's challenging environment.  These challenges may be most amenable to computer aided education as that pedagogic technique is effective in asynchronous teaching, in reaching geographically dispersed learners and those with operational obligations that can interrupt training and education at any time and for any duration.  

Teaching approaches for DoD students have been conducted via a wide range of educational techniques: 
	· Didactic lectures
	· Text book exposition

	· Small group exercises
	· Model analyses

	· Text book exposition
	· Socratic dialogues



Note that most of these imply or require the presence of a tutor or lecturer and some of the earlier cited studies on program efficacy note that the skill and personality of the instructor play a major role in the success of the educational process. Transferring that process into the active-duty or reserve environment for defense personnel suffers from two major debilities: lack of sufficient qualified and engaging instructors as well as inaccessibility of dispersed personnel, all of whom are likely to have immutable operations schedule constraints. In these days of restricted funding, the idea of dramatically increasing the number of instructors or swelling the ranks to ease scheduling limitations are putatively infeasible.  

Further, it has been observed that much of the enthusiasm students have for a particular topic, hence its impact on them, is based on their relationship to the instructor. While there is some commonality as to preferences for instructors, there is also some variability; even the most popular professors have some students with whom they are not well matched.  At least in major universities where there are classes with several sections, students have the option of finding a professor they like,  but the DoD rarely affords this choice to its personnel.  

One current community has outlined several major challenges in eLearning  and these all appear to be susceptible to any impediment to free and easy information flow.  These challenges include the adoption of the Total Learning Architecture (TLA) standard, the pervasive implementation of the Experience Application Program Interface (xAPI), the data management of learner profiles, technology, security, and privacy the provision of effective learning analytics and visualizations, the recognition of accepted competencies and credentialing, the incorporation of learning science for future learning ecosystems, and the establishment of a meaningful DoD/Federal distributed learning policy.  None of these seem to be trivial or are cogent remediation strategies assured at this time.

The authors maintain that all of these issues, as well as all issues in education and training have a very large information flow or communication component.  Some are directly involve in the training or education; some are more basic and involved in the organizational and procedural aspects of the effort.  As the authors are deeply involved in computing, they can also attest that many of these issues are mirrored in computational sciences.  Further exacerbating the issues are the incessant disruptions of the social contracts of old which have taken forms like the advent of social media and the ensuing condemnation thereof. 

Four thousand years of paperborne literate communication has been observed to have limited the full adoption of the utility of the computer.  There are many attempts to convert didactic lectures and written texts to enable Computer Aided Education.  The mantra of these attempts might be "Video-tape the lecture." or "Scan the text into ASCII text and post it on-line using HTML." Many of these site have be unassailably successful and nothing said here should be taken as disparaging both the efforts or the impacts.  The authors have observed that humans are inherently primed for and anxious to receive new information.  The question raised is: "Are there more effective ways to accomplish the overarching goals.

One example of that dichotomy was America's Army. As is not uncommon, when the military expends funds for necessary defense needs, the civilian population often takes direct advantage of such advances.  The case in point is America’s Army. [1]  It was originally conceived and implemented by a group led by Prof. Mike Zyda at the Naval Postgraduate School in Monterey California.  It was supposed to be a recruiting tool, but was mainly just an exercise in computer science for the students.  It turned out to be quite popular, not only among the potential recruits, but also with the active duty soldiers who played it and were observed as having sharpened their skills by doing so. (Figure 1) The Army was quick to recognize a good thing and took over the project and it remains a major effort: [2] 
[image: AmerArmy]
[bookmark: _Ref266942817]Figure 1 Scene from America’s Army [3] 

The insight here is that the program developed a new and unanticipated way to increase learning by coupling the enchantment young males feel for first person shooter games with actual U.S. Army infantry tactics doctrine.  Now an entire industry has sprung up to make this approach useful to the services.  

[bookmark: Editorial_Guidelines][bookmark: 3._References]The Information Flow Friction Issue

For a long time, perhaps forever, there has been more information available than a person could comprehend. [4] The information obtained by an individual first is limited by the individuals' interest. Then, assimilating this information has been constrained by the technical difficulty of viewing the information.  Recent advancements in Information Technology (IT) has drastically changed the amount of information friction to be overcome to obtain information.  Realizing the shift in effort requires a different approach to the first step of determining interest and further training on how to most efficiently obtain the information.

Current Situation 

For the last few centuries the human race has been amassing tremendous amounts of information with he store information increasing at exponential rates. [5]

In the mid-20th century many families owned an encyclopedia.  It contained the answers to many questions such as “How long is the river Nile?”  Once a question was formed it may take several minutes to pull out the correct volume, leaf through the large tome and read the article apropos to the question.

In the 1980’s a person walking down a street might see a house for sale and wonder at the asking price.  He could return to his house and call the realtor to find the information.

Today, both example questions can be answered in seconds using a smart phone.  The speed of the answer is the combination of several technologies including both wireless and backbone networking, storage technology, search technology and hand-held electronics.  User interfaces and applications leverage these technologies to make the information virtually instantly available to the person asking the question.  The pinnacle of these technologies are applications such as Facebook, Twitter and thousands of other popular applications running on smart phones and interacting with people seemingly constantly.

The adoption of these technologies has not been instant.  Smart phones have been around for about a decade and the other technologies have been available longer.  But, Humans take longer to adapt and development of applications and enhancement to the user interfaces have continued to advance.  So instantly available information is still a new concept to most people.  Some people will never use these technologies.  Ask a question of a group of people and it will only occur to a fraction that the answer is on the phone in their pocket or in their hand.

People are still not getting as much information as they could.  People living today have been trained to understand information and ask questions using technology from the 20th century and are not taking advantage of the new technology.  Problems including asking the wrong questions, not asking questions and having the wrong expectations on what information is attainable.

This new technology has also introduced some inhibitors.  One inhibitor is a “helpful” technology to suggest interesting topics to people.  One example is customized search results for individuals.  Another example is a customized news feed such as Facebook that shows the person the news they want to see based on their previous news browsing.  These technologies are “helpful” because they give the results desired by the person.  On the other hand, these technologies reduce the person’s need to think and influence the questions the person may ask.  As a result, the person may not ask the right question.  Also, if a person believes that all the relevant information has been provided in their news feed, they will believe things that are not true or complete.

Another inhibitor of information flow is limitations of information flow or censorship of information. An example of this is a country that may prohibit parts of the internet to be view on networks in their nation.  So, www.nytimes.com may not be visible in certain nations.  Alternately, certain application may be banned: Twitter may be prohibited permanently or just in times of unrest.  Of course, there is a lot of information that is private such as financial information and government classified information.  The challenge in all of these cases is first to know or suspect its existence and then select the right approach: knowing what you don’t know or finding a way to obtain the information anyway.

The last major inhibitor is falsification or “Fake News.”  Since information dissemination is so easy, someone with malicious motives can promulgate false information disguised as legitimate news.  If a person is not careful, they may believe the falsification.

Why is this sub-optimal?

The advancements in technology provide a tremendous opportunity for people to know the things they need to know.  But people are missing a lot of information by not asking the right questions or assuming they already know what needs to be known.

How would you do it better?

First, people need to be trained in three areas of inhibitors:
1. Get all the information – People should realize the limitations of “helpful” technologies and how to bypass the customized information environment when necessary
2. Recognize censorship and secrecy – People must know or surmise when information exists but is not available to them
3. Eliminate “Fake News” – People must have confidence in data and be able to recognize falsifications.

Mitigating the inhibitors improves the information flow, but the person must also be able to ask good questions.  This requires a firm grasp of the information that is desired and necessary and the capabilities of the IT system to provide the answer

Additionally, there is room for improvement in user interfaces and the artificial intelligence providing information streams and search results.  However, the improvements possible will not provide nearly the dramatic results possible with improvements in human skills listed above

Who would benefit?

People involved in any endeavor that using information would benefit from knowing more correct information

How hard would it be to make the necessary changes?

This is a very hard problem for several reasons:
· Adapting to new technologies takes time.  In this case, the thought processes are so complex and the results delayed or invisible make the progress even slower.
· Many of the changes in behavior involve critical thinking.  Teaching people critical thinking is possible but very difficult.
· The changes such as asking the right question may not be the easiest or most pleasant alternative to the person in question.

Producing a Virtual Conversation 
….

Comparing Live and Virtual Mentors: ENGX STEM Fair 
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Simulation Potential and Research Directions

Having reviewed the results from testing with students so far, a number of possible approaches have been identified to improve the experience and information shared during a brief virtual mentoring session using this technology.  

Expanding the Mentor Experience to Multiple Mentors

…
Conclusions 
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