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Being a Forward-looking, Backward-glance at Education, Technology as we know it. [1]

Introduction. The "problem" in education as we now perceive it has several key components:

   1)  Awareness of what's out there.

   2)  Equity and Access.

   3)  The k-factor: (Scope x Depth) vs Testing.

   4)  Effectiveness.

   5)  Utility to the individual in Society.

   6)  The Joy of Learning.
One may consider these to be TRANSMISSION FACTORS (or variables) of knowledge/understanding. Each one filters or affects the student's ability to "get it" (understanding) and retain and use the knowledge. The last of these factors, the joy of learning, is in reality the *only* thing that needs to be taught. That and the fact that once properly "armed" with learning methodologies a person can teach them self. This is of course not to overlook the idea of a guide/mentor/tutor who has tread the path of learning before and ease the novice's beginning journey. 

      Crossed into "knowledge space governed by those transmission factors" are the environmental (ENV) factors:
   1) The Student (their B/G, family, culture, abilities, etc).

   2) The Teacher (their B/G, experience, abilities, etc).

   3) The Learning ENV itself (classroom, library, school, city).

   4) The GOAL of the Material (awareness, understanding, the tests).

Each of these is discussed in the sub-sections of this introduction.

     What tools are available? In the light of technology, even minor differences in the teaching environment can have much larger impacts on the student as they progress through life. Consider for example, that even an application in a convenience store asks the question: 
   Check area(s) in which your are skilled/licensed:

   .... Software (list programs) _______________________________
   _____________________________________________________

                                                                          (Dollar General, 2008)

If the student hasn't even been exposed to M/S Word, Excell, and some sort of e-mail and the internet in general, they might as well be a three-heade Martian trying to blend in and get a job.

     There are three key elements involved with respect to technology in its role to provide equity and access:

  1) The QOS (Quality of Service) provided; ie, the tools, and their quality.   

  2) Trained teachers and support staff to "make it work".

  3) The Readiness/Willingness of the student to the "technology".

We take it as read that more and more e-learning IS tied not to just the information presented at the workstation (laptop, PC, MAC, special-purpose terminal, etc) but that the ON-LINE "life" is equally important. These tools and their *general* nature may be taken as read. A "best of" list would include the following (and taken as read; refer to notes):  
   tools-on-hand [2]; eg, notepad, explorer, etc

   email [3]

   forums [ 4]

   simulated environments (single player) &  MUD's (Multi-User Domains) [5]

   on-line working environments [6]

And this isn't a trivial matter. Today, if the student (or for that matter any inhabitant of SpaceShip Earth is "cut off" from these vital segments of the "modern technocratic society" - then it is as if they were suddenly struck deaf, dumb, and blind. And without

Anne Sullivan (as Teacher) we are as isolated as Helen Keller was. Of course, even in the "high-tech" USA there are still communities which eschew progress; for example the Amish. In such cases, the ideas and skills that people in that society learn are those relevant to their survival and the continuance of the society itself.

Access Issues. Almost everyone is aware of the problem of equity and access. At the basis is the reminder of how chant of "separate but equal" was used to illusion of being equitable and just - and this in the one area which so affects any individual: Their formal education. There are two aspects to the problem of equity in access. The first is the SES (Socio-Economic Status) of the student. These sub-variables in the Equity/Access equation manifest themselves in the ENV factors, as we noted previously. The good news is that with the increased awareness of "high tech" in movies, TV, and even video games – there are very few students, parents, teachers, or law-makers who are un-aware of the "drive to technify."  Thus, awareness of the "techno gap" is well known, albeit less well understood. The other good news is that with the passage of the ADA (Americans with Disabilities Act) and similar legislation the focus on providing computers and other technology to the disabled (or in Pol-Corr-Speek "differently abled")  student has finally been highlighted to where a number of support groups, learning/teaching sites, and grants are directly available. In fact, there is a single web site devoted entirely to e-access for the handicapped (Section 508). It includes among other things, working papers on various committee's focuses and results of their investigations, as well as a set of on-line course for familiarising anyone with e-related problems and the  handicapped student. Course topics include:
   Designing Accessible Web Sites

   Accessible Conferences 

   Accessible Video and Multimedia 

   Building and Buying Accessible Software and Computers

While the efficacy of specialised tools for the handicapped are still debated, there is first hand evidence that even such obtuse e-tools as the "Second Life" virtual environment have positive effects in the lives of the disabled. As Tim Guest relates in his "travelogue into online realities" put it when he visited the Evergreen Centre for the severely handicapped near Boston, 

  After introducing me [Guest] to the rest of the group, 
  June-Marie [Mahay - one the centre's directors] 
  straightened up and clapped, "OK guys!" It's time to 
  go to the computer room." This room, twelve feet by 
  ten, was just big enough for us all. Everyone jostled 
  into place, until a jumble of wheelchairs faced the 
  blank far wall. June-Marie squeezed behind the door 
  to boot up the computer.

  After a moment a projector [flickered on and a] pastoral 
  view appeared: Green grass, trees, a grey-brick church 
  spire, all drawn in the clear, perfect lines and shades of 
  computer graphics. [A man appeared with gray skin and 
  spikey red hair.] After a few seconds, the man's clothes

  -- baggy blue pants and a Boston Red Sox T-shirt emblazoned 
  with "Who's Your Papi? -- materialised. The group cheered again.

  "Look at me!" Mary Boucher, a member of Wilde [their on-line 
  community] with severe cerebral palsy, squealed. She pointed a 
  crooked arm at her shared alternate self on the wall. "I'm

   so beautiful!"                                                     (Guest, Pp. 44-45)

By co-operating the entire group moves and activates the on-line character. Its gender is half the time male and half the time female - alternating each week.  
     And this is not a chance result, the actor John DeLancy (who played the super-being "Q" in the Star Trek Next Generation and later series, related that once while visiting a hospital that a woman who was barely able to speak (even via her translator) told him, "For the time that you're on [that hour], I forget the body that I'm imprisoned in."  (Nygard, 1997).

The K-factor: (Scope x Depth) vs Testing. All knowledge is layered in that it begins at a rather shallow depth of facts and terms. Armed with this elementary vocabulary (jargon) and methodology (philosophical and epistemological basis), the student may begin a more in-depth study of the given field. Juxtaposed against this structure, is the student's interest in the subject. And that is the KEY to keeping the student's focus and attention at their maximum. 
      As the late, great Maria Montessori reminds us if we can pique the interest of the students, then we can teach them anything. This is related to the idea of the "joy of learning." As she relates,

  A child's susceptibility to suggestion can be understood as 
  an exageration of the inner sensibility which assists with his [sic]

  psychic growth and which my be called "the love of the 
  environment."  A child is an eager observer and is particularly 

  attracted by the actions of adults and wants to imitate them. In 
  this regard an adult can have a kind of mission. He can 

  be an inspiration for the child's actions,  a kind of open 
  book where-in a child can learn how to direct his own 
  movements.                                      (Montessori, P. 93)

As she also directs us, we (as teachers – which we take as read to represent the idea of "adult" in her text) must proceed slowly and deliberately. This goes back to the intensity of the magician, who more often than not magnifies each gesture for the purpose of diverting attention from "the trick" - and where-in we use to focus attention on the subject at hand. And of course, enthusiasm is contagious. 

     Thus, while formally "teaching to the test" (a questionable practice even 100 years ago in the British education system [ 9]), the students must be prepare for the real world -- to be able to defend themselves e-  or tech-wise in the even newer, more-modern world that they will find themselves embedded in the future.

     It is the responsibility of not just the district, but the teacher to make sure that as many roadblocks to learning are removed as possible; the acquisition and understanding of knowledge is difficult enough without extraneous impediments. But of course, the awareness of the individual's back ground and of course the inter-meshing of the student, teacher, and the learning environment itself (as was noted previously) is probably the key hurdle to over-come. Regardless, once intrigued in a particular subject, the student will often become self-motivated. 
      The challenge then comes to embed within the intriguing bits, those elements required by the tests. This is where the multiplying factor of technology comes into play. And it is to the "techno world" that we now direct our attention. 

Technology - boon or bane? Regardless of how one might feel about the loss of the traditional "chalk and blackboard," the future has arrived and it is mostly computer driven. It is odd to note that the drive to miniaturize systems that first began with the space program (both in the USA and USSR) has permanently gained momentum and acceleration in the marketplace.
     We take as read, the need to be on-line and to have sufficient power in the computer equipment to make interaction on the web or locally to be as frustration-less as possible. Once the classroom has been properly equipped, and the teacher them self properly trained in the use of the equipment at least in a "normal" day-to-day level - then the student can benefit. The material itself is challenging enough, without techno-headaches. And of course, there is more to the multiplying factor of technology than just having nice looking machines that go "beep." And as Warschauer puts it:

   In promoting such efforts [as community based

   and integrated ICT's,(Information and Communication 

   Technology)] and programs it is essential to exploit 

   possible catalytic "effects" of ICT.  ...

   Many important changes in social relations may 

   come from the human interaction that surrounds

   the technological process  ather than from the 

   operation of computers of the Internet. For 

   example, a new computer laboratory in a low-income 

   neighborhood may also become a meeting hub for 

   at-risk youth and college student mentors. Or 

   the involvement of community members in planning 

   the laboratory may bring together new coalitions 

   that can also work for other types of community 

   improvement.

   The social importance of ICT in the information 

   economy and society means that ICT initiatives

   often have powerful leveraging potential 

   that can be used to support broader strategies

   for social inclusion.  (Warschauer, P. 212).

Thus, we can see that if the hardware and software are in place and the equipment and environment are sufficiently sophisticated and extensive to support it - the on-line life can engage the "big issues." Where this leaves us is with the teacher and the extraordinarily difficult task of educating us to be able to master the skills sufficiently to make these wondrous things actually work. And of course, the idea is to not just pour technology onto an existing teaching template, but to integrate the best of both worlds: The technological and the traditional. Thus, we can take it as read the teacher must be taught before they can in turn teach. 

Forward the Future of E-learning. This is of course a "hot topic" for many think tank groups around the world, and in specific countries. "e" has now become the "atomic knowledge" of the new century. However, there are of course pluses and minuses. The base knowledge *must* be taught. This (as we have noted previously) are the basic building blocks of any given area of knowledge. In times past, this was the "secret" knowledge of the guilds. For example, in the medieval times, one couldn’t make a barrel without knowing how to create the staves and then of course how to stack them so that the rings could be put in place. And so too, with any area If you can't talk the talk, then the walk-way will not materialise. Unfortunately, much of this is rote knowledge and while games or other e-learning tools might make the process less painful, it is unlikely that the pain will be zero. 
      At this juncture it is important to note that in many cases when the "gaming" vs "non-gaming" usually will tend to improve scores. In one study [10] in nursing practice, and basic (rote) knowledge a portion of each class was set aside for playing a subject-matter-related game and the final test scores in that case were 85 for the traditional  versus 94 for the game-learners. Similar results have been reported in problem-solving areas. 

       The simplest way to "e-ify" the material is to translate it page by page to HTML (Hyper Text Mark-up Language) pages that then allow the mouse to activate various expanded features. Thus, a "flat" text file (even with pictures) can be expanded to include live audio or video, as well as links to other sites. Again the emphasis should be to make it easy for the intrigued student to go further. In a sense even a true/false test is a game. The use of feedback (both positive and negative) go back to the original "programmed learning" that was based on the psychological studies by B.F. Skinner and others. Where the challenge comes from is to create more complex problems than a simply TRUE/FALSE or "A-thru-E" responses. But rather to create environments that challenge the user/player to apply different bits of information in a more varied manner. This then becomes *active* learning, rather than passive rote recitation. But, as noted earlier, some rote knowledge will always be needed at the core of any subject area. 

     Many companies provide "game shells" which can be purchased and into which the active content can be placed. But, again, one should be wary that it isn't simply taking the old methods and popping them into a screen. The real opportunity in using on-line or e-tools in general, is that a richer variety of feedback can be provided. This puts the onus of developing the basic teaching content back on the teacher (or content developer). In such cases, the reasons why a given wrong answer ARE wrong should provide the student with a clear idea of how they have gone wrong in their thinking. 

     Other companies such as Fortera.com provide virtual meeting rooms that provide sufficient privacy so that the attendees can discuss sensitive matters in confidence. And thus, this provides a "conference room" feel to the on-line environment so that the standard ways of communicating can be used. The possibilities of this sort of .biz application .edu teaching problems are obvious. Clearly these kinds of immersive environments are the "next stage" in which (for example) laboratory experiments may simulated without fear of creating a mess. These sorts of "practice" run-throughs have also been investigated by the Army in training soldiers to deal with real-life situations. 

     The key here is to create tools that are readily available and at the minimum cost "per seat". One excellent example, is that of IdSoft.com (IdSoft) and one of its products "Doom 3" (rated MA/GV) but with the purchase of each copy ($20 US) the entire gaming engine is provided so that any person (with a bit of knowledge) can create their own environment and game. The on-line support for this generous gift to the world is considerable, and a number of "mods" (as the game variants are called) are available either for free, or for a nominal fee.

     This sort of co-operation is most notable in the so-called "open source" philsophy where the materials are provided free and "as is." These environments have created very sophisticated tools of great power. Many of them require deep study to take advantage of all of their features. But, just the fact that they are available at the  press of a key, via google makes them attractive for translating content into the e-world.

    Finally, the onus is upon the teachers to create the course materials (as they would any traditional lesson play) - but, to extend it into the e-arena so that it is (hopefully) more enticing and immersive. This takes advantage of the habit-forming aspects of game in general and shows the possibility of injecting into it a new way of relating to information. 

Notes
 [1] The reference to "a forward-looking backward glance"    is due entirely to the late, great Dr. Seuss and forms part of the sub-title to one of his few books specifically for adults. He treats such classic problems in sociology as the repeal of the 18th Amendment (prohibiting alcohol), as well as the time-honored conundrum of "Is the bird in the hand worth two in the bush?". I believe that his is the *only* text that completely, elegantly (and if may say so) humanely solves that one problem that has stymied human culture since the late ice-age: "Who will feed the canary while we are on vacation?" Would that there were more minds of such vast range and plasticity.

 [2] Tools-on-hand:  The problem at hand is: Just because we have this nice toolbox just full of curious and interesting tools - doesn't mean we know what all they can do, and in some cases their proper care and maintenance. These are given for the PC environment (translated as needed to MAC, Linux, etc).

         Notepad - The ability to create a "flat" text file. That is, text in either 8-bit ASCII or

              16-bit unicode format. With this, then *any* set of ideas may be put into    

        TEXT format (used in the  typographic way either as a PRINTER, 

        CALIGRAPHER, ARTIST might). Once idea is expressed in text, it then  becomes   

        a SCRIPT for the promulgation of more and more ideas - until...(inifinity).

        Explore-er - An internet browser in the manner of safarri, mozilla, etc. A means 
                  for  expressing (both visually and audibly) HTML (hyper-text mark-up           

        language) which is taken as the common denominator of all computer systems  

        connected to the internet. It is the "type setting" directions for the PAGE - which can 
       most often be  likened to a newspaper or book PAGE.

Nice to have:

  Excell - or other 1-2-3 or Lotus like programs to create a so-called "spread 
                sheet" by which an (assumed X-Y) array of "cells" can be logically 
  connected using (or not) forumulas

  Slide-Show - or variants on. The simplest form of linear presentation. You too 

                        can be Muybridge! Animations would be the next step.

[3] email - the ability to not only send and receive mail (text, optionally with graphics)

      but "codes"; eg, access to a forum via a special coded link. In addition, email provides a way to manage one's correspondence on-line via folder. This makes for a secure and readily available storage system for PRIVATE materials; eg, passwords account numbers etc. But, as with eveything on-line there is the possibility of being "hacked (ie, “decoded and thus exposed”).

 [4] forums - these provide the minimum on-line community existance. Un-like email, the 
                      user can use this format to interact with several threads of  conversations on several topics. The pre-internet era consisted of almost seemingly endless "addenda" to memos, corrections, and the inevitable "didn't you see my response on page 12g????" sorts of things.

 [5] Simulated Environments (single player) - also known as SPS's (Single Player Shooter), these present an ostensibly three-dimensional "view" of a world created on the computer  to give the illusion of "immersion" in that world. The player has usually a single-minded purpose: Kill. Such, is the state of 90% of the SPS's. While the possibilities of building an essentially "exporatory" environment go vastly un-tapped.

     Similarly, MUD's (Multi-User Domains) were originally developed for the "Dungeons and Dragons" game - what the "D" originally stood for was Dungeon). These are more immersive than the SPS form since at least some of the other characters in the environment are other persons playing in the same space. 

 [7] On-line working environments are essentially "virtual" conference rooms. Via web-cams and microphones, the  various participants can appear to be in the same space.    The advantage to this over a forum is that where-as "smileys" (emoticonic symbols) are voluntary, people's emotional response would be much more easily grasped with a web cam. Also, it's less tedious than typing.  Or as "Scotty" in Star Trek put it: "A keyboard! How quaint!" In general the trend is towards more and more immersive and responsive environments. The reader is refered to the film  "The Minority Report" (Spielberg, 2005) for examples of now-present systems. Needless to say, the cost of such systems precludes their wide-spread use.

 [8] One of the important pioneers in ritual studies is  Arnold Van Gennep [Gennep] who put together the idea of liminality; literally "thresh-hold-ness". This concept arose in his study of so-called "rites of passage"; eg, rituals concerning birth, puberty, weddings, death, etc.  He identified three phases in rituals: 

    Pre-liminal, Liminal, and Post-Liminal.

In the pre-liminal state, the person has a given status that is accepted by them and their tribe (community, group, etc). The ritual that translates them from that state to a new state IS the rite of passage. For example, consider the practice of Baptism". In the preliminal state, the baby is just that a baby. Thus, the ritual of Baptism "welcomes" the baby into their community, *formally*. A blessing is performed and oaths are administered on the  behalf of the baby and its parents. The baptism thus serves to elevate the baby into a privileged state of liminality; ie, the threshold of "having been Baptised". Following the baptism, the baby (now in the post-liminal state) is accepted into their community in the new state. Note that an important aspect of many such rituals is their publicness.

Communitas and De-/Re-integration Following Van Gennep's work, the anthropologist Victor Turner (Turner, 1969) contributed the concept of communitas. The idea extends the concept of community to those undergoing ritual transformation. Turner noted the idea that in the liminal state the people in transition form a new "community" which he referred to as their sharing a sense of communitas. He further emphasised the importance of three stages of the ritual: 
   Separation, transformation, and re-integration. 

In the process of re-integration the participants gained a new status with regard to the community. Thus, in order to undergo the ritual, the participants are separated from their community, form an independent, but cohesive sense of communitas, and upon re-integration re-gained their previous sense of communitas, concomitant with their new status and privileges pursuant to it. This is the same process that occurs in the classroom with any give *group* of students.
[9] A classic case of not taking into account the student and their own background and culture is in that of Srinivasa Ramanujan in Madras, India. To get his degree (under the Colonial British system of education) he was required to pass basic physiology - which he found completely repulsive seeing as he was a devout Brahmin and a vegatarian. Thus, the vivisection of even a frog put his mind right out of learning anything. And it wasn't that he was stupid - he's been hailed as perhaps the world's greatest number theorist. As Robert Kanigel puts it in his biograhy of Ramanjuan:

   Except in maths he did poorly in all of his

   subjects, but in physiology he reached

   particularly impressive lows, often scoring

   10 percent on exams. He'd take the three-hour

   maths exam and finish it in thirty minutes.

   But that got him no-where. In December 1906,

   he appeared again for the F.A. [ie, fine arts,

   comprehensive] examination and failed. The 

   following year, he took it again. And failed again.

                                  (Kanigel, P. 54)

[10] The game, developed by one of the researchers, consisted of 50 questions that examined the students' knowledge regarding congenital heart defects, diagnostic tests, congestive heart failure, blood flow, and acquired heart diseases in children. The comparison group was taught the content with traditional methods - lectures, overhead transparencies, and class discussions. Students in the treatment group were taught using the same methods, but were also expected to play a pediatric cardiac game. For this group, class discussion time was reduced so that students could play the game during the last 30 minutes of class. A pretest/posttest developed by the researchers served as the evaluation tool. While pretest scores did not differ significantly between the two groups, there were differences in posttest scores

       The comparison group answered 85 percent of the posttest questions correctly, while the treatment group answered 94 percent correctly. The results of this study support the use of games as an adjunct to traditional teaching methods.
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