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ABSTRACT

Homeschooling and DoD Advanced Distributed Learning (ADL) have many goals in common, so increasing the collaborative research and collegial information exchange between their respective communities would be mutually advantageous.  The emerging capabilities of virtual humans provide a useful prototype of how both homeschooling and ADL can benefit from emerging technological advances. This paper begins with an examination of the home schooling movement in the United States, including a review of its foundations, demographics, results and trends.  In examining the goals of homeschooling parents, the four major reasons cited by at least half of those parents are considered and explicated: desire to find environment most compatible to users, provision of ethics foundations, inclusion of accountability instruction and dissatisfaction with other pedagogical approaches.  Also meriting review are the hurdles faced by homeschool teachers and students, followed by an item-by-item comparison with analogous challenges for ADL provisioners and learners.  A short analysis of the constraints on the two communities focuses on similarities and differences between family limitations and defense organization restrictions.  The authors then present data on the current scope, instantiations, and achievements of the two efforts.  Many of the technologies currently in use are reviewed and discussed, concentrating on computer-aided education and distributed learning.  Emerging technologies based on artificial intelligence, natural language processing, and virtual humans are described and considered.  Their uses in various contexts provide sufficient data to quantify the impact on subjects and the authors adduce findings from research to support their thesis that increased use of these technologies would be beneficial both to homeschooled students and to DoD Learners.  The paper closes with an evaluation of the arc of current research, the recognition of prenascent capabilities (e.g. quantum computing), the burgeoning needs of both communities, and the need to nurture a synergistic exchange between homeschool advocates and ADL architects.
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Introduction 

This paper addresses the need for and technology supporting the use of modeling and simulation in several training and education implementations under that are under the purview of the Department of Defense.  Most specifically it analyzes the insights from the home-schooling movement and the applicability of those insights in defense environments.  Parents who decide to educate their children at home are driven by different motivations, but they largely face issues that are faced by defense educators and trainers: irregular schedules, lack of access to experts in specific areas, students distracted by youthful infatuations, need to meet individual capabilities, and unpredictable "teachable moments."  A further connection is the increasing numbers of dependent children in the service community and the issues raised by those children as they face the many relocations mandated by their parents' military life style.  A section on home schooling is provided for those who are not, for one reason or another, familiar with this growing movement.  Then there is a short review of the DoD education and training environment, focusing on some the issues that modeling and simulation can have or have had a significant effect.  This will be followed by a section analyzing the overlap of the home-schooling and DoD environments. This leads to a survey and analysis of the technologies that can be implemented.  This is followed by a hard look at emerging technologies.  A joint approach is postulated and justified.

Background

Home Schooling in the United States

Education is a valuable national and defense asset.  Today’s highly educated and technically competent work force and military personnel are as important as the phalanx was to Alexander, the long bowmen to Henry the Fifth, the artillerymen to Napoleon, and the mechanically adept G.I.’s were to Paton.  While it takes years to train a foot soldier, it takes decades to educate and then train a information specialist.  Additionally, the technology upon which Alexander relied lasted centuries; today’s technologies will be supplanted by tomorrows within a year or two and effective weapon systems are often met with countermeasures from asymmetric foes before the systems can be fully deployed.  The authors maintain that these factors make education both a necessary foundation for national strength, but also they mandate a continuing education of the work force and the warfighters themselves.  Based on these assumptions, changes in education take on even more national importance.

[bookmark: OLE_LINK1]Home schooling seems to many of us who are of the "baby boomer" generation assume that people were always educated at schools.  Julius Caesar (PBS, 2019), George Washington (Smith Nat'l. Lib., 2019) and Abraham Lincoln (Bartelt, 2019) were principally educated at home.  According to many sources, public schooling in the US was not common until the early 19th century (Chen, 2017).  Mark Twain's novels report it as being common before the Civil War (Twain, M., 2011).  The ensuing years and the advent of the industrial revolution saw the increasing prevalence of mandatory schooling and one of the authors lived through that the post-World War II era that was marked by social pressure during which home schooling was almost unheard of.  

The advent of the current rapid growth of homeschooling springs from changes in the law and in public attitudes, beginning in about 1970 (Davis, A.A., 2011).  The right to home school in the United States has been upheld by the US Supreme Court in a series of cases.  (Cooper, 2017)  This trend continues and the latest reports from the Department of Education indicate that approximately 3.4% of the students in the US are home schooled. This may be stated in a different way, as many parents who prefer home schooling for the Kindergarten through Sixth Grade (K-6) opt for some form of school-house environments for the high school years. The authors estimate that this means some 5% of the student population has home schooled from one time to another.  
 (
Table 
1
 - Motivations for homeschooling in the US (2011-2012)
 (NCES, 2015)
Motivation
Percentage
A concern about the school environment
91%
A desire to provide moral instruction
77%
A dissatisfaction with academic instruction at other schools
74%
A desire to provide religious instruction
64%
Provide a nontraditional approach to education
44%
Other reasons
37%
Child has special needs
16%
Child has a physical or mental health problem
15%
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This is not only a significant percentage of the population who are home schooled students, but it also equates to a significant number of students, something on the order of two million (DoEd, 2014).  This fact naturally leads to a substantial support effort and growing infrastructure.  This also creates a sub-population of enough size to be statistically relevant.  The above sited sources also show a significant growth in this approach: nearly a fourfold increase since the beginning of this century.  The reasons given for home schooling cover a broad range but are shown in Figure 1.  This data tends to support that fact that home schoolers are most often driven by academic issues and a desire to protect their children from the coarsening and bullying that are often seen as common in public schools.  Data from the same study cited above shows that, while the education level and Socio-Economic Status (SES) of the parents does not vary significantly from that of public and private school parents, there is a slightly higher level of home schooling among non-urban parents.

All this leads to a large community, the members of which  are trying to educate their students in an environment that is characterized by student isolation, less regular study periods, more individual focus, and intrinsic self pacing capabilities.  Two of the authors have combined careers of more than forty years and they assert that these characteristics have much in common with the educational needs and environments found in the defense forces.  This environment has led to the DoD’s interest in an Advanced Distributed Learning (ADL) effort (Curda, 2003). While there are exceptions, much of the education of service personnel must be done alone or in small groups, away from the formal classroom, during time snatched from operational requirements, and often interrupted by long periods of critical operations that will not admit of any interruption to maintain studies.  One of the things that is necessarily absent in both the home-schooling setting and in the DoD environments is the active interchange with s scholar/tutor, which the authors hold is distinct from the parent child relationship.  Two other criticisms are frequently given about home-schooling: first, the lack of social interaction with contemporaries and second, the lack of specific discipline expertise on the part of the parent.  In both of these areas, modeling and simulation, as well as the internet have a lot to offer, including some of the new technologies to be discussed later.  

All the while, there is a steady drum beat of discontent from the consumers of the population being educated via these methods.  A Vice President at a major US State university has stated that he must provide remedial education for a large portion of his incoming freshmen, as they are not capable of writing (Davis, D.M, 2010).  Similarly, an executive of one of the largest software firms in the country recently stated in a briefing to the faculty of a top-twenty engineering school that he now had instituted a corporate policy of issuing the well-know English style guide, Strunk & White, (Strunk, 1959) as “… you are doing a good job teaching them calculus, but they can’t write English!”.  The other major complaint the authors hear from academics, industry leaders, and military commanders is that the students they receive have very poor critical thinking skills. (Davis, D.M., 2018)

Hybrid and Blended Homeschooling

While the specifics of the terms are seemingly still in flux, for the purposes of this discussion, this paper will adopt the following two definitions without any representation that they represent or should represent the consensus of the educational community:
· Hybrid Homeschooling – students split their educational time between home and in a formal classroom
· Blended Homeschooling – homeschooled student get a portion of their education from on-line sources
Both of these methods directly address virtually all of the homeschooling characteristics listed as problematic above.  Both are significantly amenable to the contributions of modeling and simulation.  Some suggest these approaches might allow a doubling of home schooled students, as that many parents report that they would homeschool if they could address issues that would be mollified by Hybrid or Blended Homeschooling (McShane, 2018).

Again, this paper asserts the correspondence of the parallels between the hurdles facing the K-12 homeschooling students and the DoD personnel being educated via ADL and other adult education formats.  Similarly, there is a putative correspondence in many of the approaches taken in homeschooling and approaches that can be implemented in DoD environments, with even more salient advantages of technologies being developed today in the modeling and simulation community.

One issue that should be and will be raised is the efficacy of homeschooling.  
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