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The completion of this book marks the end of a three-decades-long teaching career.  While one chapter in life ends, another begins.  I have dreamed far too long of pursuing full-time activist passions within the progressive, labor, civil-rights, peace and social justice movements.  Writing this book is a step taken in that direction.
“Instructional Facilities and Technologies for Education: Transforming a Rural Secondary School Into the Information Age Toward Technological Ubiquity”, subtitled, “The Confessions of an Educational Heretic”, began in 1997 when I began studies toward a Ph.D. in Information Technology and Distance Education through Greenwich University, Australia.  The book examines an independent, though public-serving, private school’s embrace of computer and information technology. 
Sucked into the aftermath of the globalization vortex made possible by Information Technology, a small Vermont school, its staff and students become participants in the New Media, an enhanced video and technology culture destined to further take over their lives.  The world events of the past three years underscore the long grasp of the corporate establishment — a reach as a traditional educator I no longer wish to be a part of.  

Education’s function is to impart knowledge, teach people how to think, empower the self, encourage self-advocacy and independence of thought, open up the mind to new possibilities, challenge the established paradigm, divergently go where few have dared to tread and to continue to do so over and over again.  I am disappointed in traditional education.  I am saddened by the lack of enthusiasm for new learning and participatory democracy.  I am, however, encouraged through and by non-traditional learning and the renewed national and international interest in activism against globalization, greed capitalism and its destructive consequences.  This renewed interest in making life and the world a better place for all prods and encourages me to move on.  As astronomer, Ellie Arroway, in the movie Contact said to the national science adviser, “The world is what we make of it.”  
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The phenomenon of the rapid growth of instructional technologies including computer and Internet usage has had a dramatic effect upon secondary school education in all geographic locations both urban and rural.  Educational institutions are spending millions of dollars bringing the World Wide Web and other New Media technologies into the classroom.

Schools are being held more accountable for their effectiveness and quality of final product.  They are undergoing a restructuring incorporating information technology alongside pedagogical reform.  

Globalization and neo-liberalism through corporatization of education is reaching into education redefining how teachers instruct and how students learn.  The drive toward technological ubiquity is being defined not without serious concern nor unintended consequences.

FINDINGS: Staff have mixed opinions as to the direction technology is taking education.  Most worry about technology driving the curriculum rather than the other way around.  Staff are open minded believing that time and perhaps, a new generation of teachers, will lead to technological ubiquity, though there exists an undercurrent of instructor skepticism across most academic fields, age groups, experience and education levels.  Intense reaction to ubiquitous technology necessarily challenges status quo thinking asking serious and seldom asked questions.  What is technological and/or computer ubiquity?  How is it achieved?  Minority voices, subdued by the rising tide of growing adherence to the ever-present techno-corporate-military-prison-industrial media complex are often those of educational heretics.  These heretics are found in Burr and Burton Academy of Manchester, Vermont, a rural secondary high school who has completed the construction of a multi-million dollar technology and science building bringing unparalleled change to the school.  Staff believe that in the end, technology is a tool like any other, to be used when warranted.

CHAPTER 1
Introduction
In the New York Times Op-Ed piece dated November 17, 1999, Thomas L. Friedman, writing in the Foreign Affairs column entitled, “Next, It’s E-ducation”, questions what comes next in the “E-revolution” (the computer-based electronic revolution).  With E-mail and E-commerce “fully underway”, Friedman asks Cisco Systems CEO John Chambers the question, “What next?”  Cisco systems manufactures the hardware routers that play a major role in making the Internet function.  Chambers replies,

Education…The next big killer application for the Internet is going to be education.  Education over the Internet is going to be so big it is going to make e-mail usage look like a rounding error… (Friedman)
Not only will E-ducation make everything that has thus far been done on the Internet appear insignificantly small “in terms of the Internet capacity it will consume”  as Friedman puts it, but in terms of how it will revolutionize education itself.

At the turn of the millennium, the scientifically advanced and economically privileged nations of the world seem to produce one technological “revolution” after another.  Like others before it, the digital revolution with all its inventions and innovation is changing the way people live, work and interact with each other.  It comes to commerce early through the implementation of value exchange mechanisms.  The digital revolution has finally come to education where its impact cannot be ignored.  It is here to stay.  Techno-educators and their supporters are often heard overusing the cliché, “Once education on the Internet takes off, it will for the most part make education as we know it obsolete.”  This is a bold statement.  Past inventions have elicited similar predictions.  In the 1880s, the invention of the blackboard was called revolutionary creating a networked world that would truly change life, because its implications touch so many areas. (Schmidt)

Chiding.  In 1995, Stanley Chodorow, Ph.D., provost of the University of Pennsylvania, Philadelphia, speaking at the 106th Annual Meeting of the Association of American Colleges in Washington, D.C., chides educators, saying that they must take the electronic revolution seriously.  Chodorow points to multimedia packages which will “drastically change traditional teaching and learning.”  One statement Chodorow made is fast becoming a mantra for the educational-technologically enabled.  

…faculty members' effective contact with students will not be bound by time and place; students can learn at their own paces in their preferred modes; and the distinction between elementary and advanced learning will be virtually impossible to maintain.  (Chodorow)

Chodorow makes a good case for joining the techno-faithful in this newest manifestation of the continuing electronic age.  Indeed, this author is in fact pursuing a personally preferred method of learning  working on a doctorate in information technology and distance education completely on-line.  That being said and acknowledged, it is not, I believe, the electronic revolution that is making traditional instruction, teaching and learning obsolete by replacing the ancient way with a more efficient modern way.  Rather, the consequences of that revolution have altered the learning dynamic.

Some educators contend that the typical arrangement of secondary and elementary schools in the United States today is already obsolete.  Traditional primary and secondary education in the United States is based upon an agricultural era model of schooling.  The traditional teacher dominates.  The teacher dispenses while the learner receives.  This model is anathema to many.  Growing up in an electronic culture where fast, changing images are the norm, the lecture appears to have fallen into disfavor.  Beyond the question of whether learners any longer possess the necessary stamina or desire to participate in lecture-based teaching is the dislike of school in general and the perception that it is “boring.”  

I have been a teacher for over twenty-nine years.  Half of my career has been on the secondary level.  I come to the conclusion that students are today not well-equipped to maintain focus on a lesson delivered through an experienced human teacher using lecture as a method of delivery, even if the lesson is a good and interesting one.  

Reserving judgment as to whether this state of affairs is good or whether it is a failure, it is nonetheless apparently true.  It is not that the lecture as a method of instruction is outdated, rather, the ability to learn from it is  a consequence of an ever-changing virtual reality of ever-refreshing distractions.  By virtue of their decreased faculties of aural concentration, learners today expect or require a pseudo entertainment environment while learning.  Educators are asking, “Is technology replacing the learner’s ability to creatively think?  Is a machine’s merely presenting subject material attracting attention merely because it is more entertaining than the teacher?”

Perhaps, a much more fundamental question is, are schools as we know them today, regardless of their educational philosophy or pedagogy, any longer needed?  Lewis Perelman, a follower of technological trends for business and a former teacher states,

Current reform efforts are as if business leaders of the 1890s instead of investing in Ford and Delco and Goodyear, instead of lobbying for paved roads and traffic lights and parking lots, put millions of dollars into “business-stable partnerships,” “wrangler of the year” awards and “break-the-mold” horse breeding demonstrations. 

As ridiculously shortsighted as this sounds, it accurately reflects how technologically blind the past decade's costly and futile education “reform” movement will appear to future historians. For a technological revolution is sweeping through the U.S. and world economies that is totally transforming the social role of teaching and learning. . . . In its aftermath, most of what now passes for education “reform” will appear as useful to economic security in the 1990s as the Maginot Line was to military security in the 1940s. Lewis J. Perelman, School's Out (New York: Avon Books, 1992), p. 20 (Bunday)

After teaching for three decades, I find it difficult to ignore that schools are oppressive by the very nature of the way they are set up.  A traditional delivery approach contains an element of herding and control that is less and less useful toward achieving successful learning.  

More Time.  At the same time that many secondary schools are rushing to incorporate technology, they are replacing the instructional Carnegie unit of 45 minutes with the much longer block scheduling unit, typically 84 minutes.  (See: Rethinking Instructional Time Frames and Technology)  More and more time is available for instruction, but is less and less of it is actually being used for learning?  Many of my BBA teaching colleagues are asking this question.

While computers and technology can easily fill the bigger time period with “hands on activity”,  whether or not more learning takes place as a consequence is debatable and often difficult to assess.  More computer time does contribute to student-technology interaction, but does that necessarily lead to better education, an increased knowledge base and the attainment of critical thinking skills, such as checking information or answers for reasonableness?

Mastering critical thinking skills fosters decision making ability.  The ability to critically think requires the mastery of at least a rudimentary acknowledgment of subtleties that are an integral part of reaching conclusions and checking them for reasonableness.  Many mathematics teachers would be quick to point out that calculators are a wonderful addition to the tools a learner has at their disposal to enhance learning.  They will be just as quick to point out that for many they are a monumental impediment to learning, if not a complete roadblock to mathematics understanding if used as a substitute for good critical thinking skills.  

In January 26, 2000, I attended a meeting of our BBA’s mathematics department and a representative of the Vermont Institute of Science and Mathematics Teachers (VISMT).  The purpose of the meeting was discussing Vermont Standards based mathematics programs used throughout the state.  It was stated that learners receive calculators very early on in their mathematics instruction.  They receive them as early as the third grade.  Computers are entering into the youngster's educational venue at a very early age as well.  The question I asked is, “Does increased learner-machine interaction lead to mastery learning or even place a learner on the path to making it possible?”  Coming as no surprise to the BBA mathematics department that question could not be answered.  The best that could be said was that different researchers draw different conclusions.
Technology, aka computers and computer usage, like many other previous gifts of invention handed over to education, is billed as yet another ultimate in the plethora of learning-enhancing human devices.  Is it?  It might be.  

I do not believe, however, that technology will ever replace the benefits of the instructor-student  relationship and the face-to-face, give-and-take human dynamic.  Instead, it will supplement it.  The danger may be, however, that the rush to incorporate technology within instruction is further contributing to the inability of instructors and learners to have that relationship.  Change itself is also a distraction.  

Is it the school or the technology that hinders learning?  Perhaps, another question needs to be asked instead.  Is it the marriage between traditional school and technology contrary to the survival of the relationship between the two?  Is this union doomed to divorce by virtue of their incompatibility?  Are they antithetical and if so, to what degree?

Self-Education.  There is a world-wide movement toward self-education, toward taking responsibility for one’s own learning (the author being a case-in-point using distance education and information technology in attaining his Ph.D. through Greenwich University).  Home schoolers are part of this movement, of which there are one-million participants in the United States.  Computer and Internet ubiquity, if achieved across socio-economic sectors in society, will further contribute to the probability of more self-education by the masses.  Sometimes called “learning in freedom”, the movement espouses that “School is Dead”  (Bunday)
In this Book.  I take a look at Burr and Burton Academy (BBA), a rural New England High School in the small but well-off municipality of Manchester, Vermont.  A picturesque town heavily involved in the tourism, skiing and the retail industry, its bicentennial marker located on the Village Greens boasts, 

Born of Liberty 

and Nurtured by the Freedom Loving 

Hub for Wayfarers

Host to Generations

This Pleasant Land Among the Mountains

In a very short time BBA progressed from little information technology to achieving technology overload.  Beginning with a single surreptitiously installed computer phone connection, BBA now has hundreds of networked computers, and specialized high-technology learning facilities.  The school quickly went from computer illiteracy to incorporating and using the school-wide technology platform.  It insisted that professional goals and responsibilities revolve around it.  

In 1993, I arranged to have long distance Internet access from my small amateur radio office to my graduate school alma mater, Monmouth University of West Long Branch, NJ.  The phone connection on the third floor of the Seminary building was not authorized.  I simply parallel spliced an existing telephone line that ran near by.  It was the only way to access the Internet at the time, and in DOS-based text format only.  A long-time friend and amateur radio colleague, Dr. Jack Bronfeld, professor emeritus of Monmouth University became my on-line mentor.

By May, 1997, this line was replaced with a 256 Kilobaud frame relay line and the campus transformed through the addition of a seven-million dollar building incorporating much in the latest technology.  Today (March 12, 2000), the entire multi-building campus is wired for multimedia access through a full T1 line providing broadband bandwidth.  One student in my computer classes is setting up a Linux server which allows outside access to the Internet through twelve separate incoming dial-up phone lines.

Linux is a free computer operating system fast becoming an alternative to Microsoft Windows.  Created by Linus Torvalds and others, the source code is freely available for download and modifications.  Linux is a Unix-type operating system which “includes true multitasking, virtual memory, shared libraries, demand loading, proper memory management, TCP/IP networking, and other features consistent with Unix-type systems.” (Linux OnLine)

Bell Laboratories developed the Unix operating system beginning in 1969.  Development was based upon creating a computer operating system which was “simple and elegant using, written in a high level language other than assembly language and allowed for re-use of code.”  (Severance)

While BBA and other schools have taken a major step toward on-site universal access, the United States as a nation is far from achieving universal access.  The disparity between groups is striking and is of concern.  “Among families earning between $15,000 and $35,000 annually, more than 33 percent of whites own computers, compared with only 19 percent of African-Americans.”  (Boyte)

Not only does the BBA technology platform offer everyone on-site access to the full spectrum of what is available on the Internet, it demands as much.  Each classroom, student, teacher and staff member has access to full cable and satellite TV services as well as a MacIntosh publications studio with multiple workstations and a complete TV studio with digital editing and cable broadcasting capability.  

I have been a faculty member at BBA for fifteen years and served as its first technology coordinator.  Jeff Clemens fills the present BBA technology coordinator position.  The position's salary is provided through an endowment fund made possible by a generous contribution of a benefactor who is the CEO of a multinational corporation within the communications industry.

In the beginning of the school’s technological revolution (if I may again use the phrase), a mere seven years ago, I was single-handedly involved with the Internet.  Back then, the future promise of Internet computer usage by the masses suggesting a glorious technological future was a yet unrealized.  I remember being impatient for the chance to use the Internet with my students.  Today, I am not so certain; as the vision is clouded with uncertainty.  

Monumental Change.  This book is about monumental change.  This change that takes place when a successful secondary educational institution develops, adopts and incorporates a technology platform for the first time.  This book is about the continuation of change taking place in the education and lives of young people.  Some suggest that the change is out human control.  

When Bill Clinton was elected president in 1992, there were 50 Web pages worldwide. Today, there are more than 50 million. In 1992, e-commerce did not exist; this year, its retail level will reach $50 billion.  (Boyt)  

Monumental technological change layered upon television and video games has spawned a less attentive and focus-capable learning audience.  Forty-five years ago, the average attention span of a first-grade student was 20 to 30 seconds.  Today, that time span is greater than most adults are capable of attaining. (Jones)  Some attribute the decrease in attention on television’s “technical events.”  (Mander)  

Technical events are incorporated by producers to make the physical act of staring at  a box (TV or monitor) captivating and of some marketing interest.  They consist of camera pans, zooms, angle changes, computer-generated objects, computer-generated morphing and quick camera switches at great frequency to recapture the viewer’s attention. (Kaufman)  With increased viewing comes decreased attention span.  Decreased attention span leads to shorter intervals between technical events, which in turn further decreases attention span and so on.  
Within a virtual world inundated with technical events through television and now the Internet, teachers are asked, demanded to teach more effectively, being held accountable for an ever-increasing body of knowledge that their charges are supposed to possess.  This accountability comes through the incorporation of a technology that in one sense services the shortened time-on-task abilities of learners while at the same time contributing to its ever decreasing interval.  

Intention.  I write this book in the hopes that others might learn from it, perhaps not making the same mistakes, perhaps improving upon, what a good rural Vermont secondary school has attempted and accomplished.  This book is a documentation and discussion of a rural secondary school's journey into the intricacies of adopting a school-wide technology platform.  It examines the building of an expandable network, training staff, faculty and students, raising questions and concerns, and reaching appropriate and meaningful conclusions.  BBA has accomplished much in its attempts at implementing new instructional facilities and technologies for education.  It's goal is to transform and integrate itself into the information age toward technological ubiquity.  

That ubiquity presents problems which are at least as important, if not greater, than achieving the goal itself.
Questions.  While Marshall McLuhan used the phrase, “the medium is the message”, few educators understand what he meant.  Jerry Mander, a former marketing executive and author of Four Arguments for the Elimination of Television, tears the “happy face off television” explaining that McLuhan believed “that program content may not be the only problem, or even the principal problem. The mere existence of television, he said, causes society to be organized in new ways.”  (Beacham Radio)
This book is open-ended in the sense that it does not take technology and make of it either a saint or a villain.  This work is also a catharsis of sorts as it serves as the confession and penance of a developing educational heretic.  Written by a long-time cyberphile, I approach technology in the classroom and the world with a skepticism spawned over three decades in education and working in social justice movements .  During that time, corporate-induced research has foisted trend upon trend onto education only to return back to the beginning of what over the ages have been traditional education concepts.  Is reaching a state of technological ubiquity the next and newest manifestation of more of the same?

Purpose.  This book attempts to present some very important questions about a multi-billion dollar fast-growing Internet-driven information industry, born out of the military-industrial-complex whose business is that of attaining excessive and ever-increasing excessive profits and control of information through any means possible. 

Linchpin.  Communications technology is the newest linchpin of global corporate expansion and the fastest growing contributor toward increased world commerce.  Through the process of  globalization, everything, including our minds, is fair game.  In the late 20th century, the information technology (IT) industry has successfully attached itself onto education, bringing the corporate mindset ever closer to its dream of reaching everyone, everywhere, from birth through death through the new convergence of media  a New Media of ever-present commercialism.  This unrelenting exposure to things commercial cannot help but have an impact on our lives, how we live, work, learn and behave and who we are.  

IT's affect upon us is related to how skilled, conscious and free our minds are in processing information input and separating it from the intent for which it is created.  These skills are not readily or enthusiastically taught in the nation’s schools and far less so in school environments that expend tremendous resources, time and energy in technology adoption and implementation.  

To say that schools fail to produce an informed, critically minded, democratic citizenry is to overlook the fact that schools were never intended for that purpose.  Their mission is to turn out loyal subjects who do not challenge the existing corporate-dominated social order.  That the school has pretty much fulfilled its system-establishing role is no accident.  The educational system is both a purveyor of the dominant political culture and a product of it.  (Parenti, History as Mystery p. 22)

While BBA has spent over $7-million implementing its New Media technology platform nothing has been spent on Media Literacy.  Media Literacy's goals are to have students ask questions about what they read, hear and watch, for the purpose of disrupting “automatic and uncritical acceptance of factual information presented” and building “awareness of the levels of processing required for the effective comprehension and critical analysis of news and informational programming. ”  (Hobbs)
Globalization.  One cannot discuss New Media and Media Literacy without taking globalization into account.  Globalization is often referred to as the process of extending neo-liberalism world-wide.  I found it fascinating that the phrase “neo-liberalism” is seldom used in the United States.  None of my colleagues that I have asked understood the meaning of term though few suggested that it had to do with a renewed emergence of  the political liberal philosophy in this year 2000 presidential election year.  

The term and concept, neo-liberalism, is well known outside North America.   It is even more fascinating that this term is not prevalent within our society especially with the access that its citizens have to information.  A thinking and inquisitive mind might question why this is so and speculate that there might be political reasons for its lack of use.  There are perhaps, powers who benefit from a lack of people’s understanding?
I first came across the term neo-liberalism almost twenty-five years ago while listening to short-wave radio (often called world band) broadcasts from overseas stations.  Although few people in the U.S. today are familiar with short-wave broadcasting it remains an inexpensive, independent (from corporate influence) means of alternative distance education (though not surprisingly often tainted by the prejudices of the broadcaster).  Short-wave radio broadcasts are an excellent means of achieving distance education.  They are free, readily available and interesting, offered from perspectives outside the confluence of domestic special interest groups and the listener's government influence.  
Neo-liberalism.  Neo-liberalism is an economic policy which has prevailed throughout the 19th and early 20th century, that espouses the rule of the market where price controls cease to exist, allowing the unfettered movement of capital, goods and services.  Neo-liberalism prefers to cut expenditures for social services, reduce or eliminate government regulation, increase privatization and eliminate the concept of “the public good” or “community” replacing it with “individual responsibility.” (Martinez, Garcia)  It is, thus, not surprising that IT and e-commerce have become the focus of intense and unprecedented corporate interest and involvement, with education as its new frontier.  

New research, marketing strategies and interactive on-line services are targeting young people “to capture the loyalty and spending power of the 'lucrative cybertot category.' ”  Disturbing world-wide practices include “invasion of children's privacy through solicitation of personal information and tracking of online computer use; and  exploitation of vulnerable, young computer users through new unfair and deceptive forms of advertising.” (Center for Media Education)
Video images and audio, whether television or Internet, incessantly expose people to ever-decreasing intervals between technical events for the purpose of having us part with our money.  It is sad to think that sleep offers the best and often the only respite from the domination of prepackaged corporate images.  A new marketing twist is the Freefone.  
Freefone is a new and innovative advertising media just hitting the market place. Providing free local telephone calls, Freefone acts as a public courtesy phone. These courtesy phones have the look and feel of pay phones, however, accept no coins. All local telephone calls are free, that’s right, ABSOLUTELY FREE!  National and local advertisers sponsor each booth through the purchase of 8"x10", full colored advertisements placed in the interior of the stainless steel Freefone enclosure.  (Freephone)
Some European countries offer phone service which is “free” where the catch is that both parties must individually listen to commercials before they can speak to each other.  In the end, the consumer may be consumed, even the education consumer, the student, at their most vulnerable, while they are learning.  

The globalization machinations of the Internet may create an overexposed populace of voyeurs who see much but can think little.  Even sadder, there may come a time where the majority of people cannot imagine a world without ubiquitous information technology.   Non-imagining is what ubiquity is all about.  Such global ubiquity is today considered a desirable end.  Time will tell.  There are skeptics and many others who see dangers and raise valid concerns.

Promise of the Internet.  For the moment, much expectation is centered around the promise of the Internet.  E-ducation is just barely making its presence felt.  It would be foolish not to entertain the possibility and prospects of positive outcomes for distance education through communications and information technology.  The possibility and prospects are real enough.  This book acknowledges as much.  I believe that like other technologies before it, the Internet is a tool.  Like any tool, its use for construction or destruction, human freedom and democracy or mind control, is determined by those who in the end own it.  That need not be a select few, rich and powerful, but all of us.  
One can hope that this human invention plays a leading role in helping to ameliorate some of the world’s more pressing problems.  Knowing, however, that the Internet is becoming the domain of the rich and powerful should give one pause.  Perhaps it is we, the people of a planet too long exploited by the greedy, who have the best hope of using computer technology appropriately through choice predicated on the belief that making the world a better place for people is a worthwhile endeavor.
CHAPTER II.
The Starting Gate
My high school students are incredulous when I tell them that I did not have access to a calculator until my senior year in college (Saint Peter's College, Jersey City, 1969).  I tell them that color television was introduced while I was a senior in high school (1964) and not everyone had even black and white sets.  I remember my homeroom teacher inquiring of our class whether any parent would be kind enough to loan a television set so that a manned space launch could be seen.  

The point is whether they “could” afford them - a lot of folks who “could afford” just didn't want one.  Compare that with today, when a TV in the home is an assumed necessity, not really perceived as a choice but as a needed thing.  Television and telephones are two examples.  Others (for many people, particular subcultures) include cell phones, certain clothes, dishwashers, CD players, etc.  (Hand-Boniakowski, JeanneE)

By the time I get around to describing how I built my own personal computer through soldering every single component and device onto dozens of circuit boards, some begin to doubt my sincerity.  I tell them that programs written in a crude version of BASIC were saved onto audio cassette tape or punched paper strips.  I try to explain that in 1979 the only way anyone could obtain a decent (for the time) reasonably priced (around $600) dumb terminal (monitor) was to build one.  Good commercially available monochrome terminals were available for around one-thousand dollars.  The homebuilt (homebrew) monitor, when completed, served only as a yellow on black text display with no graphics capability and low resolution.  My student's short attention spans further diminishes my “fairy tale” as it begins to dissipate.

“I remember those days well”,  I plod on.  I tell them about the Heath Company from Saint Joseph, Michigan, who for years produced “affordable” electronic kits (including television sets) for the enlightened and budget-minded consumer.  I hear someone say, “Yeah right!”  Known as Heathkits, these kits came with excellent construction instructions and educational manuals that earned Heath a reputation for continuing education in the electronic arena.  What a novel idea, making the consumer a more educated human being while saving them money.  It was, in fact, a very successful form of distance education for which Heath actually offered completion certification.  It was non-traditional, learner-directed programmed instruction.  It was highly successful in achieving its goal of instructing people to become knowledgeable in analog (DC and AC) and then digital electronics.  Unlike today, the finished kit also cost less than a commercially manufactured product.  The change in kit marketing philosophy itself is worth noting.  Originally intended to teach a lesson, provide a valuable building experience and save money, today, a kit project is apt to be far more expensive than a fully assembled product.

Kits.  I built what was to become the world’s most successful computer kit and terminal (of the time).  Known as the Heath H8 and H9, the latter, I insistently continue my tale, required that the builder solder a switch for every key on the keyboard onto a circuit board, dozens of them, hundreds of microchips as well.  (Appendix A)  While I try to elucidate the concept of “homebrewing” (building) one’s computer equipment, the students are mumbling.  One of them says, “Soldering.  What’s that?”  Another says, “You can’t do that.  You need a factory to build a computer.”  (Similarly, a student even questioned my integrity when I mentioned that a friend made his own beer.  “No!  You need a brewery for that.”)

My building experience with the Heath H8 and H9 and their excellent in-depth instructional manuals gave me a tremendous head start in 1979 in what we now consider to be the personal computer revolution.  Now at the turn of the century I find myself  acquiring an advanced alternative degree through Greenwich University’s on-line distance education doctoral program using a PC and small home network. with which I am intimately familiar.  Greenwich University is located in Norfolk Island, Australia with U.S. headquarters in Hilo, Hawaii.  My mentor and guide is Dr. George Wolford of the EarthNet Institute.  He resides in Cotter, Arkansas.  My research is done almost exclusively on the World Wide Wed (WWW) with interviews done rarely in person, often through email and occasionally through digitally recording off the telephone lines.

I was originally hired in 1985 to teach computer science at BBA and became the school's first technology coordinator.  The reason I mention all of this is to reinforce the potential and success of alternative distance education programs such as Greenwich University, the impact of companies such as Heath, dedicated to personal improvement through independent learning through other than traditional means.  I have taken but one formal computer course at an accredited institution of higher learning (that being an assembly language programming course at a New Jersey community college).  Most of what I know about technology, my computer talents and skills, etc. have been acquired through personal desire and pursuit.  Learning happens continuously and when least expected.  It takes place when the student is ready to learn and it profoundly affects us for the rest of our lives.

Schools as Tools by Design.  This book is about transforming a rural secondary school into the information age toward ubiquitous computing.  Ubiquity turns out to be one of the buzz words heard often during the last months of twentieth century (as measured by those who see January 1, 2000 as the start of the twenty-first).  What does the term actually mean?  What does it imply?  Does ubiquity offer a hidden agenda by those proposing and implementing the concept?  

Michael Parenti, in his 1999 book, History as Mystery, documents North American education as “never intended” to “produce an informed, critically minded, democratic society.”  History is typically taught through a process and textbook which subjugates the reader “to identify positively with just about everything that has happened in U.S. history”.  (Parenti, p 16).  Some history textbooks now come with interactive CD-ROM disks.  It will not be long before New Media integrates the Internet into the curriculum as written by the corporations.  Parenti makes a strong case for how reader subjugation is used to perpetuate a lack of critical thinking skills.  With ubiquitous technology comes the attempt at ubiquitous subjugation.  One example of particular personal interest typifies such subjugation.  Parenti writes,

Along with textbook history we now have at least one CD-ROM disk that provides hours of video clips and audio narratives under the lofty title, “The History of the United States for Young People.”  While no worse than many textbooks, the disk can be more insidious: A grisly image of human skulls appears on the screen and we are told of a North Vietnamese Communist advance into South Vietnam.  The unproven association is clear.  But the skulls quickly disappear when it is announced that President Nixon bombed Communist bases in Cambodia.  With slick vision and slanted text, the CD reassures its youthful audiences that Washington warmongers during the Vietnam era were champions of peace and democracy.  “Ironically,” writes Norman Solomon, “kids who use the glitzy history disk to learn about the war in Vietnam are encountering the same distortions that many of their parents and grandparents rejected three decades ago.”  The disk is marketed by American Heritage magazine, owned by Forbes, Simon & Schuster, a subsidiary of the media giant Viacom, also had a hand in producing it.  (Parenti, p 21.)

I clearly remember marching down Kennedy Boulevard from my alma mater, Saint Peter’s College, in the center of Jersey City, protesting the bombing of Cambodia the day before.  The march came to a raucous ending when confronted by police.  While “The History of the United States for Young People” CD offers its version of events I hardly expect it to place in objective terms the motivation of the demonstrators who saw the military actions in Southeast Asia as evil and who wanted to stop them.  It should.

Like Other Schools.  BBA is much like other secondary schools.  It’s staff have a tendency to avoid controversy.  Perhaps this is more true today, after the implementation of its campus-wide technology platform and construction of new communications and science facilities.  Major contributors to the project over the past four years are corporate sponsors and CEOs of major corporations.  

BBA’S staff is rich in experience on many topics.  Yet, the opportunity for inviting in-house staff to guest lecture or team teach is not common.  Thus, while BBA has a “Sixties” course, taught by an instructor too young to have participated in the decade of “revolution”, staff who were there are seldom asked to give a talk or presentation on their experience.  BBA’s social studies department, like that of other schools, cover world political systems such as Nazism, capitalism, socialism, communism, etc.  Instructors who are socialists are not often encouraged to express their knowledge, views or beliefs.  The same can be said of staff who have extensive labor and unionizing organizing history, anti-nuclear, pro civil, gay, lesbian, bisexual, transgender  rights activism or who have traveled to countries not within the neo-liberal sphere of influence, such as Cuba.  

Many time periods in history lend themselves to inviting guest presenters with first-hand experience of current Cuban reality.   Some that come to mind are the Spanish - American War, the impact of the Monroe Doctrine and the concept of Manifest Destiny or the U.S. Cuban Missile Crisis of 1962.  One would think that an in-house teacher with first-hand Cuba experience would be a sought after commodity.  

In the 15 years that I have been at BBA I was invited to speak in other classes three times.  The first was when I was asked to speak on the topic of nuclear power and weapons.  The invitation came from a teacher whose contract was not being renewed.  The second was a class instructed by the then new headmaster, Chuck Scranton, on the topic of Guantanamo Bay where I served in the US Navy during the Vietnam War era.  That was before I went to non-occupied Cuba in 1997 with our then 15-year old daughter.  The third and final time was when a social studies teacher who was retiring asked me to give a slide presentation and talk on that trip to Cuba.  

There are other staff members who have colorful, noteworthy, valuable and often controversial life experience.  There are fundamentalists, anarchists, Marxists, experts on Sacco and Vanzetti, local teachers with former intelligence experience, etc., who welcome the opportunity of addressing a class or group of young people.  It is as if controversy is to be avoided at all costs.  BBA is a private independent school acting in a public school capacity drawing its tuition from numerous town school budgets.  This may be a mitigating factor.  More likely, BBA teachers are like others across the nation.  They are comfortable and wish not to rock the boat.

BBA is considered by the local and state community to be better than most schools.  Unlike some schools it does not ban books, (though it does utilize the infamous Cyber Patrol screening software for inappropriate site access.)  Commonly banned books include,

…the classic works of literature banned from schools over the years have been Shakespeare's Hamlet, Nathaniel Hawthorne's Scarlet Letter, and Mark Twain's The Adventures of Huckleberry Finn. An American Civil Liberties Union report lists among the most frequently banned or challenged books of 1997 R.L. Stine's Goosebumps series, I Know Why the Caged Bird Sings by Maya Angelou, and Catcher in the Rye by J.D. Salinger. 
Will all the WWW sites pertaining to these books and their authors be banned?  The point that I am trying to make is that schools and teachers who ignore quality in-house human scale resources are unlikely to go beyond the standard issue CD-ROM disks, textbooks and Internet websites of acceptable social studies (and other) corporate produced curricula.

Corporate Recognition.  Many attempts have been made throughout the past twenty years to commercialize our primary and secondary schools.  Up until recently, these attempts have been largely unsuccessful.  Corporations gladly offer complimentary teaching aids such as books, book covers, posters, etc., with corporate logos prominently displayed.  “For advertisers, high school provides one of the largest captive audiences in the nation.”  (Wall).
While teaching seventh grade biological science at the Memorial School in Eatontown, NJ during the 1970s through the mid 80s, I recall receiving a three volume set of books intended to sit on my desk.  The books included a dictionary, thesaurus and compilation of famous quotations.  The back spine of each book had the letters “I”, “B” and “M” conspicuously facing the students in “appropriate” product logo placement .  A little bit of masking tape solved this intrusive bit of free advertising.  Unlike professional sports, education has resisted the temptation to cohabit with corporate largesse to the extent of adopting brand names for schools.  While there is a Pepsi Arena, there is no Pepsi High School (yet).

A recent example of corporate commercialization of education and the attempt to tap the very lucrative reserves of influential young spenders — the students in the nation’s schools, is Channel One.  

Channel One.  Channel One is a “news” video program that is specifically targeted to teenagers in order “to improve students’ learning experience in school.”  The equipment to receive Channel One is given to the schools for free, a not-so unusual occurrence in an age of ubiquitous product promotion and marketing.  After all, it is easy enough to wander through large retail chain stores (and even small ones), peruse magazines and find “free” cellular telephones, pagers and small dish TV systems.  The old adage, “If it’s too good to be true it probably is” applies, since such items are only “free” with a contract to use a particular service for a specified amount of time, since such items are only “free” with a contract to use a particular service for a specified amount of time..  

Perhaps, ubiquitous technology and serendipity share similar characteristics?  In December, 1999, I did research on Channel One.  Unrelated, on February  4, 2000, Channel One blitzed the BBA staff with an invitation launching the “largest expansion since our 1990 inception, and the purpose of this letter is invite you to reserve a coveted place in the Network for Burr and Burton Academy today!” (Appendix B, C)  The word “seminary” was taken out the school's name, being replaced by “academy” in August, 1999.

Channel One offers a satellite receiver, two video cassette recorders (VCR), and one 19-inch television free of charge to each classroom in a school system 6th grade and above with a population of 23 students or more per classroom with a school total enrollment of over 300.  

The arrangement is that students will watch a 12-minute program broadcast and distributed by satellite daily.  There are ten minutes of news in each program with two minutes of advertising in the middle.  Out of the 10 minutes, one-to-two minutes are real news while the rest is soft news featuring such topics as how Nike shoes are made.  (Commercial Alert)  It is highly unlikely that a soft news report Nike shoe manufacture would emphasize or even mention, the union busting sweatshop nature of “how Nike shoes are made. ”  

Commercials are disguised as news and often begin as indistinguishable from the few and rare worthy news items.  Commercial Alert of Washington DC reports,

Channel One doesn’t belong in schools because it conveys materialism and harmful messages to children, corrupts the integrity of schools and degrades the moral authority of schools and teachers, exploits schools and compulsory attendance laws to coerce schoolchildren to watch ads, and wastes school time and tax money. 

Example.  An example is the highly successful Channel One Skittles candy commercial.  This ad has become the standard indoctrination guideline for reaching young people as they supposedly study.  The Skittles commercial begins with a partial line of a newsworthy story and then,

“We interrupt this class for a temporary fun emergency -- for the next 30 seconds, think only fun thoughts.” A series of “fun thoughts” follows, such as, “Students in many foreign countries go to school on Saturday and Sunday -- suckers!”

The pitch is given.  Sales of Skittles skyrocket.  (Murray)  

I asked my colleagues if they were familiar with Channel One.  Many were not.  Library staff  were most likely to know about the company.  A few veteran teachers recalled hearing or reading about Channel One.  A few staff thought Channel One was an acceptable idea, a way through which hardware could be acquired and used for other purposes.  Overall,  skepticism generally prevailed.  

Students who came from schools where Channel One is shown thought “it was cool.”  They did not seem to mind that the purpose of the broadcast service was to get them to purchase things, to become good consumers plugging into the culture of buying. 

Hearing.  On May 20, 1999, a hearing was held on Channel One by the U.S. Senate Committee on Health Education, Labor and Pensions.  The harmful effects of Channel  One on children, schools and taxpayers received testimony from,

Ralph Nader, consumer advocate, Common Cause

Sen. Richard C. Shelby, Senator from Alabama 

Phyllis Schlafly, President, Eagle Forum 

Mark Crispin Miller, Professor of Media Ecology, New York University



and Director of Project on Media Ownership (PROMO) 

Michael F. Jacobson, Ph.D., Executive Director, Center for Science in the 



Public Interest 

Casey M. “Buddy” Smith, Jr., Executive Assistant of American Family



Association 

Roy F. Fox, Associate Professor of English Education & Literacy 

William Hoynes, Associate Professor of Sociology, Vassar College 

Jim Metrock, President, Obligation Inc. 

Betsy Taylor, Executive Director, The Center for a New American Dream 

Pat Ellis, Education Director, Obligation, Inc. 

Henry Labalme, Executive Director of TV-Free America 

Evidence for the effectiveness of Channel One in inculcating a materialistic commercialized message comes from the testimony of Ralph Nader citing a December 28, 1999 The New York Times article which reports that a single 30 second commercial on Channel One sells for $200,000.  Nader also cites Forbes Magazine: Channel One  last year earned $30 million on revenues of $70 million.” (Nader)  Ubiquitous advertising masquerades as windfall ubiquitous technology.
On March 2, 2000, a broad coalition of progressive and conservative organizations and scholars launched a campaign to protect school children from Channel One.  The goal of the coalition called to cut off advertising revenue and to remove it from the nation’s schools.  The coalition uses eight arguments to make its case.  They include compulsory attendance laws forcing students to watch advertising, wasting school time, bypassing parents in product approval, wasting tax dollars, harming children’s health, external control determining program content, undermining parental teaching of positive values, corrupting the integrity of public education and diminishing the moral authority of schools and teachers.  (Appendix D) The opposition to Channel One is growing.  (Commercial Alert)  With the convergence of technology into the New Media there is concern that much Internet content may be heading toward a Channel One-like format.

Buy Nothing Day.  Each November I suggest to my students and colleagues that they consider participating in Buy Nothing Day.  Buy Nothing Day, the day after  Thanksgiving is referred to as Black Friday, the biggest shopping day of the year.  In response, I received comments such as, “Why would anyone want to do that?” “I can’t stop myself from shopping and buying things.”  “What would that do to the economy?” “That is un-American.”  Black Friday, the day after Thanksgiving is so called because on this day many retail businesses go from being in the “red” to being in the black.  It is the biggest shopping day of the year. (Vargas)

The Media Foundations’ magazine, Adbusters, which promotes “Buy Nothing Day”, and produces “uncommercials” such as TV Turnoff, The Product is You, G8 Ecocide, Bull in a China Shop, Autosaurus, and Obsession Fetish, tells it like they see it,

...The average North American consumes five times more than a Mexican, ten times more than a Chinese person, and thirty times more than a person from India…We are the most voracious consumers in the world...a world which could die because of the way we North Americans live...Give it a rest.   November 26th is Buy Nothing Day. 
Even with the appropriate capital resources, it is highly unlikely that any uncommercial will ever air on Channel One.  Is not The Media Foundation’s paid for message at least as socially important as a Skittles ad?  In the “free marketplace” of “free flowing information” in the New Media, just as in newspaper publishing, freedom of the press belongs to those who own one. (Leibling)  While The New York Times prints, “All the news that’s fit to print”, Granma, the official newspaper of Cuba (to take an opposite extreme) prints “All the news that’s not fit to print.”  Corporate commercially generated news hot off the press, TV and computer screens is thrust at learners while alternate and often relevant and important points of view, though readily accessible and available, remain in obscurity.  Perhaps there is a powerful and hidden agenda in our nation’s schools?  

The above described culture jammer's uncommercial,

…spot was produced by The Media Foundation's social marketing arm, PowerShift.  The Media Foundation bought airtime on CNN last year with a potential viewing audience of one million people. However continued attempts to buy airtime on NBC, CBS and ABC have been rejected... (Adbusters)

A Peek.  Taking a chance I took a student to the Channel One Homepage located at http://www.channelone.com.  There, at the prominent top of the page was a large animated advertisement which switched from, “Be a cooler snacker” to “Don’t let your social life crumble” to “Click here to read cool advice from the Pringles Guide to Social Snacking.”  Potato chips and junk food to the rescue from the social anxiety of adolescence.   

Interspersed between a few worthy bits of information are links to more of the same marketing.  The top link called “News” asks, “Poll: Would you rather shop on-line or at the mall?”  Under “Pop Smart”, we find, “Learn music, make stuff, get gift ideas for the holidays – You Do!”.  Under “Games and Contest”, there is, “What’s your dream?  Tells us and you can win a $25 giftcard.”  (ChannelOne.com)

Students who “buy into” Channel One can join the corporate E-club.  Just in case you were thinking that Channel One is not successful, consider what their ChannelOne.com chat room homepage states,

ChannelOne.com is part of the Channel One Network, a PRIMEDIA Inc. company. The Channel One Network is a learning community of 12,000 American middle, junior and high schools representing over 8 million students and 400,000 educators.  
Incidentally, the top of the ChannelOne.com homepage has another changing ad which flips (at the time of this writing) every second or so from, “Worth every crunch”, to, “Once you POP…Pringles you can’t stop.”  

No VHF TV Channel One.  In the course of asking colleagues about Channel One many have asked why there is no “real” channel one on television?  The question itself offers some hope in a country increasingly uninterested in spending the time researching answers and more inclined in unquestionably believing that which is presented through the video media.  Broadcast Channel 1’s absence offers a glimpse into the powerful emergence of the television industry.

At the 1939 World’s Fair in Seattle, Washington, television made its debut.  The radio spectrum (which television is a part of) was a resource just beginning to be recognized as prime corporate real estate (even though the airwaves and other natural resources technically belong to the people).  The president of the Radio Corporation of America (RCA) at that time, David Sarnoff, was pushing the Federal Communications Commission (FCC) to hand over enough spectrum space to allow the existence of three major television networks that would reach most of the people.  

The chairman of the FCC, James Fly, recognized that television signals took up much more precious radio spectrum space than the typical frequency modulated (FM) voice signals.  Being upset with Sarnoff’s insistence on a speedy frequency handover, Fly resisted by giving away a portion of RCA’s cherished television spectrum to FM broadcasters.  Thus, RCA’s channel 1 disappeared and became part of the now familiar 88 – 109 MHz radio FM broadcast band.  The further demand by both services entangled frequencies.  That is why today there are television voice signals below and above the standard FM broadcast band.  (Holmes)  Perhaps, no other electronic telecommunications product has achieved ubiquity as universally as television.  There exist more television sets in the world than telephones.  (Peters)

With Channel One (which BBA to its credit does not have), a full-complement of available TV cable and satellite access, the Internet and high speed access providing unlimited video, one would be remiss not to ponder over what future ubiquity variants are being designed, and for what purpose?  BBA and other education institutions rush toward ubiquitous computing.  Is ubiquitous computing a buzz-phrase, a hand-me down from the corporate world that has another version of the same old agenda?  As of BBA as of February, 2000, the phrase “ubiquitous computing” could often be heard when conversing about technology.  As chairs of various academic departments have put it, “That is a very popular phrase with the administration.”

What is It?.  Ubiquitous computing is sometimes referred to as the third wave of computing.  The first wave revolved around many people using large mainframe computers.  The second wave may be considered the current state of affairs, that is, many computers on many desktops used by many people in an atmosphere where the machine is seen as something to be mastered.  

In the second wave, computers are tucked in a corner, on a desk or otherwise mysteriously and powerfully doing their thing “over there.”  Ubiquitous computing is the next step where the technology, like that of the telephone and television, is not noticed, but, rather, just used.  Mark Weiser, the creator of ubiquitous computing writes, 
Next comes ubiquitous computing, or the age of calm technology, when technology recedes into the background of our lives. Alan Kay of Apple calls this “Third Paradigm” computing. 

Ubiquitous computing has as its goal the enhancing computer use by making many computers available throughout the physical environment, but making them effectively invisible to the user. A number of researchers around the world are now working in the ubiquitous computing framework. Their work impacts all areas of computer science, including hardware components (e.g. chips), network protocols, interaction substrates (e.g. software for screens and pens), applications, privacy, and computational methods. 
Achieving ubiquity, a reasonable and desirable goal for technology, has an aspect or air of credulity riding along with its projected benevolence and beneficence.  The amazement of computing machinery creates a populace, believing and trusting of the visual, with a tendency of skepticism toward other forms of presentation.  

Information when presented in video format exploits the authority of one's eyes — vision being a sense that we are wired internally to trust.  Vision is a legacy of evolution which has a significant human history of being fooled and exploited; part of the ease with which the fooling can happen is because of the writing we have that gives visual feeds (and I mean biology here) such authority.  When we “see” something it is unlikely that we question or test the something.  Critical thinking is often counter-intuitive. (Hand-Boniakowski, JeanneE)

I had an experience last year when talking with a student who refused to accept the fact that a friend of mine makes his own beer.  “Whaaaaaat!  You can’t do that.”  Beer is made out there in a brewery, somewhere, but not by people like you and your friend.  Beer can be brewed, but, you can't brew it.  This young man was completely convinced that I was making the home brewing story up.  The final straw came when I told him that my friend mixed the ingredients for his beer in the bathtub. 
Learner video credulity without questioning is becoming more and more common.  Experience during three decades of teaching suggests that non-video oriented presentation of information has developed a higher likelihood of being questioned.  That which is presented through the popular media is more routinely accepted as real or true than that presented by live authority figures such as teachers.  “As seen on TV” is a successful strategy.  Soon, “as seen on TV” and “as seen on the Internet” will be indistinguishable.  
There are many reasons for increased unquestioning visual credulity.  Among them are an academic irreverence toward science which started in the 1970s.  (Flynt).  Other factors include fast action video presentation of information, the advent of docudrama, news as entertainment, and entertainment as reality.  

Does a docudrama, where the facticity of the particulars is judged in terms of the realism of the whole, qualify as information? If we use it in an educated way with intelligent minds, does it help us set the social agenda? Does it inform the public order?  (Payne)
As schools bring computer and technological ubiquity to fruition at lower and lower education levels, an institutionalized ubiquitous video credulity may become the norm.  If, as conversations with my colleagues suggest, there is a problem with students today thinking less for themselves then what will happen when computers become so common, so ingrained everywhere into our society that existing without them no longer even elicits a passing thought.  One result of successful computing ubiquity may be akin to the extension of the calculator syndrome.  That is, students often trust the answer that a calculator gives without understanding, questioning or reviewing it.  Similarly, testing New Media information for reasonableness or sense may become a practice seldom pursued and seen as having little merit.

Chapter III
A Short Personal and Institutional Computer History
I present the following personal and institutional account of computing at BBA to give a historical perspective to the school's technologic transition.  Human beings, their education, philosophies, experiences, strengths, weaknesses, foibles, etc., all contribute to the history of institutions.  BBA’s transition from 15 Commodore PET computers using audio cassette tape recorders for program storage, through the implementation of a modest six machine IBM PC network offering Internet access, to the construction of a $7-million dollar technology facility and beyond is an amazing story.  This story involves much technology education on the part of all players — technology that involves at least rudimentary understanding of networks and how they function.  The story commences with a personal history of computing leading to a description of the first real network put to work at BBA.

Homebrewing.  In 1979, I built the Heath central processing unit motherboard, daughter boards, power supply, monitor, extra memory boards and added twin 5-1/4 inch floppy drives (at a cost of almost $10,000).  The construction involved soldering using a small pencil soldering iron.  I had a burning desire to learn the latest electronic computer technology in order to interface it with my ham radio equipment.  It is a life-long drive toward technical understanding and mastery.
In the last year of the 1970s, ham or amateur radio was popular in the United States with almost 700,000 licensed operators.  Hams wanted to talk live with other ham radio operators around the world through wireless communications keyboard-to-keyboard using a computer.  I was driven in this direction since the age of 15 when I interfaced a Swan ham radio transceiver to a surplus Western Union mechanical ticker tape machine and keyboard.  The thought of exchanging ideas and opinions, of having discussions with people of differing points of views, backgrounds and cultures in foreign lands was exciting.  It still is.  Why does it seem difficult, with all the access to technology and information for people to think divergently and revel in new understanding and knowledge and be excited about it?
Part of the answer lies in the road to technological, i.e. computer ubiquitous usage. Much technology perpetuates short attention span and lack of motivation in creative thinking skills similar in fashion to the calculator syndrome heretofore mentioned. Technology has the potential of doing exactly the opposite, that is, of fostering interest in new ideas and immersing oneself in them while checking for authenticity and accuracy.  

Human nature encourages us to take the easy road.  As information access becomes easier, technology helps to further create learners with less and less interest in thinking for themselves, in taking more time to further explore the correctness of “answers” acquired.  With more and more access to information why do more and more learners know less and less?  I hope to answer some of these questions in this book and offer possible strategies for improvement.

In the Beginning.  I came to BBA in the summer of 1985.  I was hired to teach five classes: one Algebra I and four classes of Computer Seminar under the 45-minute instructional block known as the Carnegie unit.  At the time that I arrived, BBA had a makeshift computer lab in the quaint but pleasant lower level of the library in the original “seminary” building.  Constructed in 1832 , the structure is a landmark in Manchester, Vermont.  Residing on Seminary Avenue behind the world famous Guinness Equinox Hotel, the campus is clearly visible with the seminary building's blue marble and tall belfry and eight spires.  Inside, the building is historic with its depression era impression tin serving as wall paper.  It is a silent but subtle reminder of what a techno economic downturn might bring.  While many people equate depression era tin wall coverings as nostalgically antique and quaint, to those with a sense of history it is BBA's ever present link to the people's hardship of the Great Depression era.

The computer lab contained twelve Commodore personal electronic transactors, known as PETs.  They sat upon tables confiscated from the school’s cafeteria and any other furniture that could be pressed into service.  All across the United States schools were improvising, pressing meager resources into this new technology.  A few visionaries and their school boards made early and substantial commitments to Apple (model 2e) based laboratory facilities.  The Apple corporation was highly successful in getting its equipment and vision into primary and secondary education during the 1970s.

The Commodore PET is worthy of some respect.  Originally selling for $795 in 1970s dollars, the machine was, “born at a time when only real techno-geeks could run computers.”  (KRON-TV and Jones Computer Network)  BBA quickly established that it had a good number of PET thirsty inquisitive learners on campus.

Newbie.  There I was, a newbie staff member of 14 years teaching experience with fifteen or more students in each of the computer seminar classes in the 1985.  The students came craving to learn about the “machine”, the PET model 4032, and how to program it.  This computer long ago classified a museum piece, for all its shortcomings, is today thought of as a machine that broke down money, availability and usage barriers.  The PET proved that, “computers could be more like appliances.” (KRON-TV and Jones Computer Network)  That being said, this mid 70's “appliance” would today be considered unacceptable — too difficult to use and understand.

One might keep in mind that the Commodore PET only displayed text.  Word processing software was crude.  The state of campus computing affairs at the time might best be summarized by noting that BBA had two large typing laboratories employing IBM Selectric typewriters.  The Selectric typewriter was considered state-of-the-art equipment in many schools at the time.  It was IBM's most popular product.  Introduced in 1961, the machine is known to most people as the “golf ball” typewriter.  Its characteristic feature was a golf ball sized mechanism in the middle that contained the type which made impressions onto paper through a carbon film plastic ribbon.  IBM no longer makes parts nor supports the Selectric.  Many long-time technology people have a romantic fondness for Selectric typewriters.  I admit to being one of them.  Reconditioned Selectric machines can still be purchased from $200 - $250 depending upon the model.  (Batchelor)  “How do you deal with the task of filling out forms in the computer age?  You dust off your old typewriter...” (Morton)

The PET as Teaching Tool.  The PET computer was best used as a teaching tool for learning about the nature and operation of computers, program structure and programming.  It required an in-depth understanding of the established standard set of control codes for such characters as space, backspace, enter, delete, etc.  Called the American Standard Code for Information Interchange (ASCII, pronounced as-key), this seemingly cryptic code uses the numbers 0 through 255.  Each decimal number individually standing for the letters of the alphabet (both upper and lower) became the new mental derigeur replacing the times tables for memory practice and neural development.  Interestingly enough, those students who easily developed a command of the ASCII character set were the same ones who, unlike, many of their peers, also had a good command of basic mathematics skills, such as knowing the times tables.

Students used ASCII as an aid to programming in the Beginners All-Purpose Symbolic Instruction Code (BASIC).  In those early days when you wanted to make the computer play according to your wishes there was no way getting around using the ASCII character set.  Unique numbers stood for symbols like the quotation mark (63), the comma (44), a bell (7), letter “A” (65) or the small letter “a” (95).  The codes for upper and lower case letters of the alphabet are different thus requiring one to become intimately familiar with the code.  

Many students loved the challenge of knowing, manipulating, coding, decoding, programming and otherwise making the computer perform correctly according to their programmed set of instructions.  It was as if some form of power, embarking into an unexplored landscape, was passed on to young people.  In many cases, that power seemed as if it were discovered for the first time by the student programmers themselves.  Perhaps, it can best be described as power that young people seized, a power that their most respected and educated teachers with very few exceptions did not understand nor relate, even feared.  My classes were mostly closed, that is, filled beyond capacity.

 Few schools had more than one or two teachers and/or staff people knowledgeable in computer technology.  Call it technophobia or cyberphobia, up until the year 1991  when Microsoft’s Windows operating system became available, IBM compatible  computer usage remained not for the technologically faint-hearted.  Though Apple had produced “the computer for the rest of us”, the MacIntosh, (Macs) there were none on the BBA campus.  (Today there is an entire computer lab devoted to journalism and desktop publishing using Macs — see Mac Lab).  One could argue that the success of Microsoft Windows 3.1 in 1991 and Winodws95 in 1995 led to the first real step toward common usage by the population at large, the first steps toward ubiquity.  

Techno-person.  A school's typical techno-person was a teacher who not only taught a full compliment of classes, but, quickly became a cyber-guru, fixing machines, installing accessories, printers, sound cards, software, etc.  I performed this multi-function job description from 1985 – 1997.  My job included everything from teaching colleagues how to copy files and format disks through removing jammed paper in dot matrix printers and refilling ink in spent ink jet cartridges.  I even sold computers to teachers on the side getting them the best deals possible, this at a time when only the bigger cities had any retail or consulting outlets.  Though not specifically instructed to do so, I would play some roll in annually updating the BASIC computer program which a member of the administration used in running the weekly school-wide faculty and staff football pool.  Having a dislike for football I did not participate.  Like me, programming students quickly learned the power of a little knowledge.  I and they were often called out of classes to solve many computer-related problems on campus.  They still are (see in-house student help line).

Initially, there was much staff aversion (one could call it resistance) to computers at BBA.  At the same time, many students were self-educating themselves on computer and technology related matters.  At one point there were five separate computer seminar class offerings.  Often, there were two students using and working on one Commodore PET machine.  Students also took amateur radio classes lead to the acquisition of FCC station and operator licenses.

Here we were at the starting gate of the personal computer revolution, with its initial impact on education, teaching, instruction, learning and society, and the students were in the vanguard of the revolution.  The typical and telling comment, then and now, is “If you want help with a computer, ask a student. ”  

Another interesting point worth mentioning: while teachers have always struggled getting learners to memorize times tables, country and state capitals, president’s names, etc., the learners in my computer memorized the ASCII table voluntarily.  Perhaps, rote memorization of 256 ASCII characters and their numbers is an exercise where perceived self-interest becomes the best motivation?  Self-interest is, after all, a good reason for learning and the benefits of developing mental processing and memorization skills transferable over into other subject areas is worthwhile and useful.

Transference.  Students who learned programming did well on social studies tests requiring memorization.  Some wrote instructional programs that became learning tools turning the computer's ability to randomly pick sets of facts and display them on the screen in game-like fashion that replaced flash cards.  Those who spent days on planning a method of attack in writing a complicated program found themselves developing critical thinking skills that helped in writing poetry and prose and in the analysis of complicated events such as in a contemporary problems social study class.  Students with a natural interest in science and the scientific method quickly realized the relationship between data collection, the need for speedy analysis and program coding which eliminated the need for tiresome and repetitive calculation by hand, a process  prone to error.  

The programs that students wrote reinforced, modified and adjusted, and further reinforced the nature of the scientific inquiry and its conclusions.  Some students developed the knack for writing quick BASIC programs useful in just about any other class.  One student who was required to know the names of all the capitals in Central and South America overnight wrote a neat and handy little program that randomly chose the name of a country and asked that its capital be entered.  It kept track of the total number of answers given, those which were correct and the final grade.  The program eliminated a country and capital when the user answered the question correctly at least five times until there were none left.  Equally importantly, it required the learner to type in the name of the capital thus reinforcing spelling.  Learning how to program is empowering.  Conversely, non-programmers “are confined to using applications in ways that ‘programmers’ have determined for them.”  (Rossum)

We need to keep in mind that in the very early days of personal computing there were no hard drives, no Internet access and in many cases only audio cassette tape players for recording, that is saving, and loading BASIC programs.  Not only were these programs authored by BASIC-savvy students, they required a much broader understanding of computer hardware than is expected today in the graphical user interface (GUI) environment of Microsoft Windows operating systems.  In the drive toward computer ubiquity do students learn more about the world around them, or, do they become efficient technology users more apt to plug into the private profit-driven corporate system?  

A Biology Class Project.  Two students in my computer seminar classes during those early days wanted to write a BASIC program that collected, analyzed, summarized and printed results of precipitation data in Manchester, Vermont.  The biology teacher at the time was part of statewide study of the effects of acid rain on the environment.  Periodic results were to be printed in a variety of formats depending upon the user's wishes and desires.  The year was 1987 and BBA did not have access to a database nor any other business software package.  The Microsoft Disk Operating System (DOS) was king amongst IBM compatible PC users (for those who had them).  BBA had no IBM PC-compatibles on campus being a victim of non-standardization through the competing technologies of Texas Instruments, Kaypro, Compaq, Apple, Commodore, Heath, Digital Equipment Corporation (DEC) and many others.  Lotus 1-2-3 and word processing programs such as Wordstar were some of the most popular programs in use at the time.  Unfortunately, they were unavailable at BBA.  

I distinctly recall the two rainfall project students working on a twenty-five foot long fan-folded printout of their precipitation collection BASIC program.  Their work spread clear across three tables.  They spent weeks on this program in collaboration with the biology teacher, the data collection logbook going back years to the first entry, the state authorities who were making use of the data, etc.  In addition to programming, they learned flow charting and flow control.  It is my contention that these two students participated in a form of self-driven, self-paced and self-motivated alternative education at its best.  They taught themselves.  I was fortunate enough to be available as their guide and mentor.  

Flow Charts.  Program flow charts are used to introduce programming logic. (Saret)  Flow charts consist of basic symbols such as ovals, rectangles, parallelograms, non-regular hexagon, circle, and others, to represent the computer operations: begin or end, process, input/output, loop, connect, branching, subroutines, etc.  Flow charts allow students to see and plan ahead through a graphic technique the direction by which the logic in their program (thinking) proceeds.  Flow charting is common practice not only in programming.  It is an invaluable tool wherever the decision making process is involved.  Some non-professional applications include:

· charting the steps in troubleshooting a motorcycle

· choosing courses based upon previous performance and future needs

· determination the direction that student might take in their last two years on their way to college

The benefit of flow charting the decision making process in programming is making the programming itself clearer and easier to complete.  I find it a struggle to teach flow-charting concepts today.  In my programming classes the prejudice toward winging-it, that is, getting on with the writing of the program through trial-and-error takes precedence and priority over the appreciation for a structured and planned approach.

Attention Span.  Many teachers believe that the attention span of the secondary school learner is less today than it was ten years ago.  Anecdotal evidence suggests that attention span is influenced by increased television viewing, video and computer gaming and computer usage.  Thus, an interesting question needs to be asked.  Does the drive toward computing ubiquity and media integration lead to further erosion of the ability to remain focused on the task at hand particularly if, the task at hand is not video related?  This is a difficult question.  Video monitors offer a capturing effect, that is, they are difficult to avoid.  Just yesterday, my wife JeanneE and I, were having dinner at our favorite Szechwan restaurant.  We sat two tables away from the bar near a family of three including a pre-adolescent.  All three, who came to share a meal with each other, were focused on the bar television for long periods as if hypnotized.  The programming was a weather report in Alabama.  We are in Vermont.  They did not speak to nor acknowledge each other.

One could hardly argue that my two rain measuring programming students were heavily involved and seriously committed to the successful completion of their rainfall project.  Their involvement with programming was focused though they spent an equal amount of time between designing and debugging the program on paper and running and altering it at the computer terminal.  They had a goal in mind and focused on it.  Whether staying focused and achieving that goal is aided or abetted through video technology depends upon the person, their interests, learning style, distractibility, frustration level, knowledge, commitment, etc.

Attention Deficit Disorder.  The issue of attention span is a complicated puzzle.  It is further complicated by the catch-much phrase Attention Deficit Disorder (ADD).  ADD is diagnosed in as many as 12 - 20% of children in the United States. (Stein)  While students not diagnosed with ADD can have decreased attention spans with increased video exposure, students with ADD often have increased attention spans during interaction with computers.  I am not thinking about the interaction that takes place only with games, but, rather with the use of computers for learning.  

I'm not suggesting that more computer time during the school day increases learning.  I'm merely stating that I have seen how students with ADD can extend their attention span through using computers in a positive, rewarding and knowledge increasing manner.  Our son, Dylan (who prefers to be called Flang, a self-initiated name) is such a learner and quite the computer savvy 14-year old.  

A medically complicated highly intelligent person, Flang is diagnosed with ADD.  His thinking can be scattered.  He is forgetful, easily distracted.  Over the years he has found ways using K’Nex snap-together building pieces to occupy his hands and mind and (enhance/make use of) his gifts of structural and spatial intelligence.  I believe that the computer serves in the same capacity.  The keyboard and computer mouse are tactile and audibly click.  The added benefit is, that while K’Nex pieces are manipulatives, computer usage is also interactive.  I have observed that if there is a task at hand, a homework assignment that can be completed using the computer, he can quickly become intensely involved and completes the assignment well.  He can become focused on his work for hours without other distraction while using the computer.  Some might suggest that Flang is distracted into performing.  

Perhaps, it is the typical traditional classroom which relies upon lecture which fails the many students?  That is a big issue and topic of discussion in itself.  It might be safe to make the case that it often fails the 12 - 20% of children in United States diagnosed with ADD who do not engage well through lecturing.

Modifying and Adjusting.  The necessities of constantly changing a computer program to get it to do what is desirable inculcates self-monitoring and adjusting skills.  These skills serve students in good stead especially in science classes where careful observation and correct usage of the scientific method is taught and developed.  One could even make the point that this frequent monitoring of student progress/feedback is one component of all good learning.  One is after all one's best teacher.  

Madeline Hunter in her “effective instruction model” emphasizes modifying and adjusting.  Using a computer is modifying and adjusting.  Other elements include setting objectives, standards, anticipatory set, teaching through input and modeling, guided practice, closure and independent practice.  (Humboldt)  All these aspects of Hunter’s model were incorporated by programming students banging on the keys of their PET computers in the mid to late 1980s mostly without their knowledge.  They still are in most computer programming classes today.

The most amazing part of all this direct self-teaching activity was that it took place at a time when students who took the computer seminar course knew the class would be difficult.  The level and amount of hard work was not an issue.  Using technology encouraged them.  Students loved to learn by using their personal electronic transactor.  Perhaps, it was partly due to inubiquity of computers, their mystique in a world just beginning to recognize the possibilities of the future, that drew these students into a self-semi-organized society of venturers into the little known?  

The Way It Was.  That is where the personal computer revolution was at BBA throughout the years 1985 through 1989.  Even though the Apple computer was popular (model IIe, IIc) BBA only had a few.  Though IBM had standardized the personal computer with its introduction of the “PC” into the world marketplace (1981), limited budgets, lack of a technology plan and platform, lack of technology funding, lack of training (an on-going problem) kept the hesitant unenthusiastic.  The growing consciousness that PCs were soon to be catapulted into prominence in all the nation’s schools was at its infancy. 

It was the IBM corporation, who in a decade of varied platforms and operating systems through its corporate clout and financial resources, coined the phrase personal computer (PC).  It was through Bill Gates and Microsoft that the IBM PC Disk Operating System (DOS) was created and marketed.  DOS and other acronyms such as RAM, ROM, PROM, EPROM, EEPROM, etc., became the new hip vocabulary of nuevo-technophile.  The world, BBA and other schools were off-and-running.  Where to?  The race, unbeknownst to us at the time, was (and is) toward ubiquitous computing.  

Infrastructure.  One cannot have ubiquitous computing without the necessary infrastructure of knowledgeable personnel, hardware, software, network connections, building and wiring facilities, policies and budget that make it possible.  Often referred to as the technology platform, BBA went for the big ball of wax by not only designing and building a network alone, but, by designing and constructing a building that houses it.

For BBA, the serious commitment to ubiquitous computing began with fundraising for and the eventual dedication of the multi-million dollar Smith Center for Science and Communications (Smith Center).  

A growing and successful secondary school eventually requires additional space.  The Smith Center offered the opportunity for BBA to promote itself as an early and important player in Vermont, New England and the nation, as a school with high academic standards operating within the most modern facilities using the most up-to-date technology.  It also afforded the headmaster, Chuck Scranton, the opportunity to put his many talents in fund raising to use.
CHAPTER IV
Technology Platform
The BBA homepage describes the school as an independent nonsectarian, coeducational day school serving Manchester, Dorset and several surrounding communities as their primary high school for grades 9 through 12. Enrollment as of December 24, 1999 is a total of 471 students: 106 seniors, 130 juniors, 121 sophomores and 114 freshman.  BBA encourages foreign exchange students and as a private school (serving a public school function) receives full tuition reimbursement of $8,200 for academic year 1999 –2000.  Current exchange students include learners from Korea (4 years), Spain (two 1 year), Russia (one 4 year and one 3 year), Japan (one 3 years and one 2 years), Turkey (1 year), Sweden (1 year) and Czech Republic (1 year).  (Anton)  These students use technology extensively, keeping in touch with home through emailing their family members and friends and using the World Wide Web (WWW) to keep up-to-date on happenings in their country.

BBA is blessed with exchange students who offer multicultural and multiethnic diversity to its students, staff and the local community.  BBA has 43 faculty members.  Over half hold advanced degrees.   The student/faculty ratio is approximately 10 to 1 and the average class size in core subjects is 19. Manchester has been a popular resort destination since the mid-19th century.  Today the retail and restaurant industries, together with skiing and seasonal outdoor recreation, provide the base for the area's economy. There also exists a strong professional community.  (BBA)

The rural nature of the surrounding communities has made it historically difficult for Vermont to construct public high schools to serve all its citizens in all places.  Vermont's (and New England) history has thus been conducive to the establishment of independent secondary school academies.  BBA is such an academy.  BBA changed it name from Burr and Burton Seminary to Burr and Burton Academy as of August 1, 1999.  The move was intended “in the best interests of the school and the students.”  Some reasons sighted for the name change include

· Confusion over the meaning of the word “seminary”

· Difficulty in explanation to potential donors that the school is non-religious

· More in keeping with the New England and Vermont tradition of offering education through the “academy” model.

BBA first installed its technology platform within its campus centered around its newly built 28,000 square foot science, technology, mathematics and media center (1997).  Dedicated in the fall of 1998, this completely privately funded facility, named The Smith Center for Science and Communications, houses state-of-the-art technology.  It incorporates hardware, software, 60-seat amphitheater, library, wired classrooms for both data and two-way video, professional cable TV production studio (in and outbound), publishing and editing laboratory and trained professional staff .  The Smith Center was a welcome addition to a crowded campus and was intended to become an important additional component to an already highly successful secondary educational institution and program. 

The Smith Center incorporates the heart of campus-wide computer network.  At the time of its dedication it was one of Vermont’s most sophisticated high school technology facilities.  On-going additional and incremental improvements have contributed to attempts in maintaining that status.  Bringing the Smith Center on-line was a major step in the direction of transforming a successful rural secondary school from inadequate technology toward reaching its goal of achieving enviable and seamless integration into universal computer and technology usage, i.e. ubiquity.

Original State of Affairs.  As of January 1, 1997, there existed no campus-wide computer network at BBA.  As is true in education across the United States, and BBA was no exception, schools join the latest trends in technology late compared with industry, business and post-secondary academia.  BBA had been involved since 1983 with computers in the classroom (programming).  Perhaps, the most fascinating use of computers came via wireless e-mail access in 1987.  The technique required the use of amateur (ham) radio equipment interfaced with portable computers.  Known as packet radio, a radio modem was used in place of the telephone modem.  Transmission, required an FCC amateur radio license.  I taught ham radio classes and several students attained the honor and distinction.  BBA had its own packet radio network joining the greater Vermont and national system.  Since I am a licensed amateur radio operator (WB2MIC) I installed remote packet radio switching nodes in six strategic locations around the state including atop Northeast Mountain, Wells Vermont, elevation 2,100 ft.  This digital receive, store and forward radio system was run completely by windmill power.  A bulletin board system was installed in my home which received broadcast messages and email at predetermined scheduled times from all over the world.  The messages and email were accessible by anyone with a valid ham radio license and minimal equipment.  A popular setup included a Radio Shack model 100 portable computer, a two-meter handheld transceiver and a Paccom Tiny-2 terminal node controller (TNC) all mounted in an attaché-like case powered by a rechargeable gell cell.

BBA packet radio networking involved students and faculty who had a specific desire and interest in highly specialized systems and techniques.  Though anyone could send and receive messages from the keyboard of any packet radio setup, an FCC licensed  amateur radio control (in-charge) operator's presence is required.  A good case could be made for BBA using the “Internet” in 1987 eight years before the term became part of the U.S. vernacular.
Amateur or ham radio is a two-way communications medium open to all citizens in most countries.  In the United States, ham radio operation requires the acquisition of an FCC station and operator license.  There are 5 classes of license; in order of increasing difficulty and privilege: novice, technician, general, advanced and extra class.
Once an amateur radio license is obtained, the operator is free to communicate locally and world-wide with other amateur radio operators on many frequencies throughout the radio spectrum, including the short-wave bands.  This opens up the possibility of distance learning in the same fashion as speaking with and maintaining a dialogue with people from different foreign countries does.  

Amateur radio operators meet regularly on well-established frequencies and prearranged times.  The meetings called “nets” are established for the purpose of establishing dialogue surrounding a particular topic or interest.  Some special interest nets include the Ayn Rand Net, Electronics Net, Freedom Net, Bible Net, East Coast Amateur Radio Service (ECARS), Maritime Mobile Net, Recreational Vehicle Net, etc.
For information on amateur radio and the fascinating opportunities for experimentation and exotic communications such as using public satellites for data communications, science and especially physics experimentation contact the American Radio Relay.
The ARRL (email hq@arrl.org, telephone 860-594-0200, fax 860-594-0259), a membership service organization headquartered at 225 Main St, Newington, CT 06111, USA, serves the over 600,000 Amateur Radio operators, enthusiasts, experimenters and hobbyists in the United States, its territories and possessions. ARRL is a member society of…the International Amateur Radio Union. The American Radio Relay League is the principal representative of the Amateur Radio Services, serving members by protecting and enhancing spectrum access and providing a national resource to the public. 
Business Department.  I wish to describe the amazing changes that have taken place at BBA from just prior to the completion of the Smith Center (May, 1997) to the state of affairs almost three years later (February, 2000).  In September 1997, most computers were located in Seminary (main) Building.  Operating under the auspices of the business department,  they resided in two computer laboratories, called the Old and the New Labs.  The Old Lab contained twenty-five IBM model 25 XT-Class computers, each  with minimal random access memory (RAM) of 4 megabytes and a single 3-1/2 inch diskette drive.  Many of these machines  used monochrome monitors.  These computers, along with two IBM 386-class PS1 computers with very small bootable hard drives, were networked locally using Novell NetWare version 1.0 to an older 386-based server, the IBM model 60.  
Novell NetWare was a popular networking software package available in the business community since 1980.  NetWare offered extensive administrative capability including the assignment of various access levels to users, thus fostering security within the network.  NetWare had resolved the millennium problem smoothly and early, as unlike other operating systems, including DOS, WIN3.X and WIN95, it had not relied upon the last two digits of the year within a typical data string for determining time.
Because the NetWare operating system has stored the current date and time as a number of seconds since January 1, 1980, the transition to the Year 2000 will be a smooth one.

[http://www.novell.com/press/archive/1997/12/pr97170.html]

It was.  The downside of NetWare usage was that support was expensive.  This is a result of NetWare training requirements which for a single certified technician were several thousands of dollars.

The Old Lab network was used as a teaching facility for introductory and advanced keyboarding, office skills and procedures.  Its age and limited capabilities kept the Old Lab from being much more than a text-based facility.  The lab networks operated independently, that is, they were not connected together.  

The New Lab contained seventeen Pentium 133 MHz based systems, each with a 1 Gigabyte hard drive running Windows95.  Each machine contained 16 megabytes RAM and was multimedia ready with a four-speed CD-ROM.  Printer sharing took place with a two-to-one ratio using automatic printer sharing hardware.  None of the computers in the New Lab were networked nor connected together in any way.  Internet capability was a dream, let alone universal access to it.  In addition to the “new” hardware, there was an older Gateway 2000 486 DX 66 MHz computer.  

At the time, each of these systems cost well over $1,000.  The substantial expenditure on hardware answered a question often asked of BBA: Was the school willing to make the necessary commitment to technology in education?  The New Lab and its hardware answered affirmatively that question.  

Guidance Department.  The guidance department utilized a small LANtastic Ethernet network composed of six more Pentium 133 MHz computers.  These machines were used for class scheduling, grading, counseling, transcripts, attendance, college applications, report cards, etc. The network did not extend outside the guidance department.  However, two of the six workstations were located one floor below serving the headmaster and main front office.  Internet access was not available to either.  LANtastic is a software package which uses Ethernet, i.e. direct cable connections between machines.

Library.  The library (at the time located on the first floor and the basement of the Seminary building) contained two networks: administrative and Internet access.  Finally, the Internet had arrived at BBA.  The administrative network used Novell NetWare 1.0 running Follet’s complete up-to-date library management software and resources.  This administrative package kept track of book-lending, delinquencies, cataloguing, student library cards, video and audio cassette, and equipment loans and returns, etc.  It offered two terminals for accessing researchable resources for all books and periodicals in the library.  The main server was a 133 MHz Pionex system while three machines of lesser capability are Novell networked to it.  The 133MHz machine was a powerhouse for its day.
Founded in 1873, Follett Corporation is the largest outsourcer of services to college and university bookstores in the nation, and librarians' first choice for books, materials, and automated systems in the K-12 library market.  [http://www.lssi.com/lssi2.html#interfoll]
The second network consisted of six Pentium 133 MHz computers on an Ethernet network hub running LANtastic 7.0 with i.Share software which effectively allowed multi-user access to the Internet on a single plain old (analog) telephone system (POTS).  The i.Share software used a single phone dialup to SoVerNet (Southern Vermont Net), the local Internet service provider (ISP), theoretically allowing six simultaneous Internet access points over one 28.8 Kilobaud phone connection, that whenever the configuration operated at its best.  Experience had shown that connections typically occurred at 18 - 20 Kilobaud.  This configuration was the equivalent of one user having six separate copies of an Internet browser running at one time.  Slow as it was, BBA, a school of 450 students had six computers for its population to use on the Internet at a time.  This was progress.  i.Share is product of Artisoft.

Artisoft, Inc. is an industry leader in providing easy-to-use, affordable networking and communications solutions for small business professionals. Artisoft products are market leaders in peer-to-peer networking, remote computing software and installed interactive voice response systems. The company maintains two offices outside the United States and distributes its products in more than 100 countries.

[http://www.artisoft.com/pressrel.nsf/504ca249c786e20f85256284006da7ab/24aed4ceb749b0d70725659400681415?OpenDocument]

i.Share software ran reasonably well though it suffers from slowed throughput when all access points are in use at the same time.  i.Share had its fair share of lockups.  While the server was capable of connecting at the highest speed, when all six machines were in simultaneous use, each individual user only realize a maximum throughput of only one-sixth.  The network was slow.  It did, however, serve BBA's purpose as a stop-gap measure for attaining Internet access.  It was put in place at minimal cost serving as a bridge between the minimalist technology of the past and the new campus-wide technology platform of the future.  

Remaining Computers.  The remaining computers at BBA were scattered throughout the campus which spans an area the equivalent of 3 square city blocks and is composed of various buildings physically separated from each other.  Each academic department was given two mobile Pentium 133 MHz machines with printers.  Placed on rolling carts, these machines were used extensively.  Since the standard means of presentation was the chalkboard a number of machines quickly developed an extensive coating of chalk dust.  The rolling machines were available in the English, social studies, science, mathematics and foreign language departments.  The amateur radio room was also equipped with a Pentium 133 MHz system and printer.  The art department purchased two Macintosh computers with printers.  With the exception of the amateur radio room (and its surreptitious phone connection from Vermont to New Jersey) and one classroom in the social studies department where the teacher used their own privately funded dialup account, none of the machines had Internet access.  None of these machines were networked nor connected to each other in any way.  BBA was a school ready for connecting its resources together and to the outside world.

With the ever increasing emphasis on computer technology as a teaching tool and the Internet for research, the necessity for further increasing the number of computer stations, computers in the classroom, networking them together, allowing them to have access to the broader global world of information and providing distance education opportunities became crucial.  BBA was committed to that goal.  There was no turning back.
CHAPTER V
Computer Networks
In an effort to understand the implementation of the BBA technology platform as a major building block in the transition toward ubiquitous computing, I present a discussion of computer networks and network topology.  The following three sections discuss technical concepts and ideas commonly used and addressed when constructing computer networks.  Any school wishing to incorporate a campus-wide technology platform would be well advised to have pertinent personnel well versed in network and networking terms, concepts and hardware.  

Centralized computer power, i.e. placing one large processor in a position to serve the entire technology platform has fallen into disfavor for the obvious reason that every connection to the network is dependent upon the availability of the server.  It is much wiser to design a system which contains many processors located closely together in a local area network (LAN).  Decentralized networks also have the added advantage of easy, cheaper upgradeability and price/performance ratio over that of centralized systems.  The connection of two or more LANs is referred to as intranetworking.  In 1997, there were no intranets.  Thus lay the challenge for BBA.  

Andrew S. Tanenbaum in his 1980 book, Computer Networks writes,

It is sometimes said that there is a race going on between transportation and communication, and whichever one wins will make the other unnecessary.  Using the computer network as a sophisticated communications system may reduce the amount of traveling done, thus saving energy.  Home work may become popular, especially for part time workers with young children.  The office and the school as we know them may disappear.  Stores may be replaced by electronic mail order catalogs.  Cities may disperse, since high quality communications facilities tend to reduce the need for physical proximity.  The information revolution may change society as much as the industrial revolution did.

Tanenbaum was a visionary.  While philosophers and social scientists debate the future of cities and traditional schools, the information age has changed society substantially over a very short period..  In 1997, BBA’s $7-million dollar commitment to science and technology had as its major goal, providing for its students, staff and the greater community-at-large, the opportunity of participating in the technology revolution.  This revolution offered the promise of distance learning, which included attending college classes at a distance, video conferencing, remote debates, forums and conferences, etc., all from within the comfort of a modern state-of-the-art distance learning center.

The Structure of a Network.  Machines which service a network are called hosts.  Hosts provide the means by which programs are run by an end user.  The hosts are connected together using a communications subnet.  The communications subnet may consist of telephone wires, radio frequency (RF) cable, wireless RF such as microwave, fiber optic cable, etc., which allows the hosts to communicate with each other.  Thus, within a network there exist the communications aspects of the subnet as distinguished from the application aspects of the hosts themselves.

The subnet consists of two parts: the transmission medium and the switching elements which are responsible for completing and maintaining connections.  The switching elements typically consist of specialized computers and are referred to by various terminology which include Interface Message Processor (IMP), communication processor or computer, packet switch, node and data switching exchange.  The connections between machines are referred to as circuits or channels.  In an attempt to offer the greatest possibility for future expansion and upgrade, BBA's new facility was built with extensive conduit in place between the Smith Center and many other buildings on campus.  This facilitated the future addition of switching elements and transmission lines as they became required and affordable.  All flow of information called traffic travels to or from the host by way of the IMP.

Subnets are designed for either point-to-point channels or as broadcast channels.  Point-to-point subnets connect two IMPs which may communicate with each other directly over a transmission line.  If however, one of the IMPs wishes to communicate with another IMP that is not directly connected, then this can take place through a store-and-forward approach.  That is, a message may be sent from one IMP to another, who then in turn stores the complete message and forwards it further along the transmission line (when lines are free) to the end IMP, or through more intermediaries if necessary.  The design of the subnet thus becomes one of geometry.  What will the subnet look like?  How will the IMPs be connected together?  

Geometry.  A point-to-point subnet may include just about any geometric design possible which includes IMP inclusivity.  Subnets which have been designed from the ground up typically have symmetrical topologies while those that are asymmetrical are usually the consequence of connecting preexisting IMPs together as an afterthought.  Perhaps, a more relevant descriptor might be as “after-the-fact.”  For example, a topology may be well designed, thought out and constructed being symmetrical only to have future unanticipated construction require extension.  Such additional associated technology requirements may be cause for asymmetry.  While BBAs Smith Center was constructed with a planned topology it did not included campus buildings almost a quarter mile or more distant.  Nor, did it include any new construction not in progress nor in the planning stages.

Some possible subnet topologies include the following configurations: loop, intersecting loop, tree, star, etc.  Subnets which contain some redundancy offer the protection of keeping the subnet intact for the remaining IMPs should any or some of the nodes experience difficulty or fail.  Therefore, topologies referred to as complete, though adding complexity and cost to the transmission lines, guarantee network functionality.  An example of such a topology might be a modified loop where IMPs are located strategically around a ring but redundantly connected together through a series of connections between every possible path to and from the vertices.  The physical locations of the IMPs are irrelevant as long as the topological matrix stays intact. (See diagram next page).

Broadcasting.  While IMPs, as described above, have the ability to independently communicate with each other (that is two IMPs exchanging information either as a result of bi-directional necessity or through forward-and-storage, incorporating intermediaries), there are times when all IMPs are required to receive communications simultaneously.
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| One Network

January 19, 2000

Dear Mr. Jozef Hand-Boniakowsk:

The Channel One Network has launched our largest expansion since our 1990 inception, and the
purpose of this letter is invite you to reserve a coveted place in the Network for Burr & Burton
Seminary today!

Several weeks ago we sent a packet of materials to the principal at your school that included
information about all the cost-free benefits of Network participation and a videotape containing
samples of our award-winning educational programming. To date, we haven’t received an
application for Burr & Burton Seminary to join our community of 12,000 schools—40% of U.S.
schools—currently participating in the Channel One Network.

Since Channel One Network participation has such a positive impact on the resources available to
technology coordinators, we wanted to ensure you were aware that this opportunity exists. If your
school qualifies and you apply right now, within a few months your students and faculty members
could begin enjoying all the benefits of our exciting programming, services and equipment we
offer cost free to schools. From the Peabody-winning Channel One News to the wealth of
commercial-free, curriculum based programming on the Channel One Connection, there is
something to fit every educational need.

Channel One even provides all the equipment necessary to view this programming — one
classroom TV for every 23 students, a fixed position satellite dish, a headend unit (which houses 2
VCRs and a satellite receiver) plus the distribution system to tie it all together. Your school can
add your own equipment to the system to include local cable programming, broadcast your
morning announcements, produce your own news show and more! Again, all this is supplied at
no cost to your school.

Please schedule time to meet with your principal to review the information (including participation
requirements) and videotape of sample programming we sent to your school. When you are
ready to apply, simply complete the School and District Agreements found in the principal’s
booklet and fax them back to us at 770/613-0222. Need more information? Just call us toll-free
at 888/CH1-NTWK (888/241-6895), extension 7 or return the attached postage-paid RSVP to
make your request. We'll be happy to answer any questions you may have and send you

additional materiats.

| encourage you to take advantage of this invitation to join the Channel One Network—it's such a
wonderful, cost-free way to incorporate technology into the classroom. | look forward to hearing
from you in a few days.

Sales & Compliance Coordinator
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Topological Star Matrix

The process by which this data reaches the IMPs is referred to as broadcasting.  Broadcasting requires that all IMPs receive the broadcast at the same time and out of physical constraints require that they share a common communications channel.

Recently, the popularity of small dish satellite digital television has created a large broadcast network.  The digital signals arriving from the satellite appear within the receiver and are separated and displayed on a menu for viewing.  These systems, similar to cable television broadcast networks, are capable of receiving e-mail and other information.  The e-mail may be addressed to a specific end-user or it may broadcast en masse to all viewers.  The broadcast in such a network originates from one centralized location.  In the data network structure I am discussing, all IMPs have the ability to initiate on a specified channel a broadcast which all other IMPs are commanded to receive.  In addition, controlling the flow of broadcasts becomes an issue when more than one IMP transmits a broadcast.  This scenario requires a method of arbitration preventing chaos and collision.  Broadcast subnets may utilize satellites, a straight forward bus or a ring.

Distinction.  The main distinction differentiating point-to-point with broadcast subnets is that point-to-point subnets utilize data transmission in a bit-by-bit method along store-and-forward pathways that bring and originate communication to its destination, while a broadcast network utilizes data transmission in a bit-by-bit method to all addressed IMPs without completion of the entire communication at any one time. That is, all IMP’s receive the first bit of information, then the second, etc., until all the information is broadcast and received.  IMPs in a broadcast network may take their turn broadcasting during a preassigned time slot or whenever a situation merits a broadcast.  While the first is called a static broadcast, the latter is referred to as dynamic.  The dynamic subnet broadcast has the advantage of not wasting channel space during broadcast inactivity.
CHAPTER VI
Network Topologies
Network topologies include star, ring, loop, bus, tree, mesh and fully interconnected.  LANs may consist of either a combination of two or more topologies in as simple or complex a manner as a designer may incorporate or a situation may require.  Each topology is briefly described below with K.C.E. Gee's summary of advantages and disadvantages from his book, Introduction to Local Computer Networks.

Star.  Star topologies as the name implies consist of a centralized computer  from which all information is processed and fed out to peripheral devices.  The plain ordinary telephone system (POTS) is an example of star topology.  POTS maintains a central switching center such as a local exchange, from which all users can be reached or to which all users connect.  From this centralized location other telephones can be reached through interconnection to their exchange from which the end user is connected.

Extending the telephone switching concept for data requires that the network incorporate control techniques for setting up a connection, efficient transfer of data, completion of error-free transmission, breaking the connection and making it available for further communication.  Thus, packet switching techniques are utilized to accomplish this task according to a standardized protocol.  The term packet refers to small chunks of data which contain the sender, user, data content and error checking information.

The star network topology is well suited for use within the physical plant in which a local area network exists and for which the main requirements are on-site communications.  A convenient way of visualizing star topology is placing the central computer in the center such as the axle of a wheel with spokes emanating outward to devices which are attached.  

Advantages

· ideal for many-to-one configurations

· suited to dumb terminals

· mixed transmission media and speeds can be used on spokes

· each spoke is independent of the rest

· high security is possible

· easy fault detection and isolation

· addressing is easy, and is centrally controlled

· cost can often be justified for voice alone

· integration of data and voice

Disadvantages

· vulnerable to central hub failures

· complex expensive technology required at the hub

· ports are needed to handle all the lines

· laying cable can be expensive

· the newest technology must be used to obtain all the benefits

· data rates are lower than on ring or bus topology due to hub processing

Ring.  Ring topology is defined as the connection of each node to two and only two other nodes.  In ring topology no single node has overall control over the others dictating when messages can be sent or received.  In a ring, it is obvious that end-devices cannot be directed together, thus the ring requires repeaters or transceivers connected together for the end-devices to communicate with each other.  While this may be a negative, it does eliminate the need for the central node or computer that is required in the star topology.  This reduces complexity and thus expense, substituting instead relatively inexpensive repeaters and transceivers located at each node.  Messages are thus originated by a node and regenerated by repeaters as they circulate around the ring in one direction thus simplifying broadcasting.  

What appears to be the greatest strength of a ring  the inexpensive physical structure  becomes a weakness as the topology depends upon each node to consistently function all the time in order for the network to maintain integrity.  Reliability thus becomes an issue.  The addition of extra nodes thus becomes by virtue of definition requiring an inoperative network for the duration of the upgrade.  That is, the addition of a node requires the breaking of a ring in order to make room for the addition of the new node.  Network downtime is a consequence.  

The addition of many new nodes can also present a problem in terms of complexity.  Ring topology is best implemented at the outset of LAN design and perhaps connectors with jumpers in place at the site of possible future expansion would minimize disruption when additional nodes are required.

Advantages

· the transmission capacity is shared fairly among all the users

· there is no dependence upon a central device

· error-generating links and nodes can be easily identified

· routing is simple

· checking for transmission errors is simple

· automatic configuration of receipt is easy to implement

· broadcasting to all nodes is easy

· error rate is very low

· very high transmission rates are possible

· mixed transmission media can be used
Disadvantages

· reliability depends upon the whole loop and repeaters

· a monitoring device is usually needed in practice

· difficulty in adding new nodes without disruption

· difficulty in lengthening the ring

· repeaters require close proximity

· complex cable installation and routing
Loop.  Loop and ring topology is similar.  In a loop however, control is expressed by a single node which determines what a circuit will be used for and what messages are sent along the circuit thus minimizing or eliminating the need for repeaters.  Loops are used in conjunction with other topologies where the control node exists and where low transmission speeds are the norm.  Loops originated from pre-local area network technology where access was required to mainframes and minicomputers.

Advantages

· very suitable for connecting devices with low intelligence requirements

· low cabling costs

· well-established and reliable terminal handling procedures are used

· simplicity in adding new devices

Disadvantages

· system depends on the controller for its operation

· low data transmission speed

· communications are from device-to-controller and not directly from device-
to-device

Bus.  A bus consists of a discrete circuit containing two ends which along the way has devices attached.  This allows for all devices along the bus to access a single transmission.  Gee likens the bus to that of “normal broadcast radio transmission” where a listener may tune into a particular station by dialing in the frequency.  Thus radio transmissions are broadband.  A bus topology is considered broadband similar to radio transmissions, however, network radio transmissions are typically made along a cable rather than propagating through the ether (wireless).  The ether is the medium through which radio waves (RF or radio frequency) propagate.  

A bus may also be baseband.  Baseband refers to the transmission of pulses which represent the binary “1” and “0” which comprise all data.  A baseband bus also has the added distinction of having connections separate from the data transmission mechanism.  That is, a cable sends messages between nodes while separate access and interface peripherals are present.

Advantages
· medium is totally passive

· new devices attach easily

· readily available components and easy installation

· easy interface of low speed devices

· good use of available capacity

Disadvantages

· easily tapped and monitored without detection

· ordinary terminals require sophisticated interfacing

· intelligence needed to interface the medium

· anarchic system structure as nodes use medium at will when free

· no automatic acknowledgment of receipt

· bus length limited

Tree.  Tree topology incorporates bus topology with branching.  Thus, it is a series of buses connected together.  Since the branches may be many and of varying lengths, introducing components and adding connectors and branches creates changes on the bus that require attention.  Tree shaped broadband buses such as Ethernet utilize a backbone 

bus (indicating that a node is in use) and a data bus.  Finally, tree topology has the same advantages and disadvantages as bus topology.
CHAPTER VII
Network Architecture
Behind the workings of the network is a structure, for the most part, invisible to the end user which makes the system function.  Typically, the end user is uninterested in the structure of the network which is designed to offer varying degrees of services, with the highest level or layer offering a higher degree of services while at the same time shielding the details of the lower levels, that is, the lower layers remain transparent.  The terms levels and layers are used interchangeably.

There are seven layers within the structure of the modern network architecture which is referred to as the OSI protocol stack.  These are labeled as follows:

· Layer 7
Application

· Layer 6
Presentation

· Layer 5
Session

· Layer 4
Transport

· Layer 3
Network

· Layer 2
Data link

· Layer 1
Physical

The communications subnet boundary is comprised of the lowest three layers: physical, data link and network.

(1) Physical Layer.  This layer connects devices together physically within the network.  Since data is transmitted as a stream of “1s” and “0s”, the physical layer must determine what form the “1s” and “0s” take, the length of each data bit, the voltage on the line which represents them, how the connections between devices are made and whether data is transmitted in one direction or both simultaneously, etc.  The standard for the physical layer requires that the method of  connection remain the standard everywhere, i.e. types of cable used, number of pins used in the connectors at the ends of the cable, the electrical characteristics of the cable itself, i.e. characteristic impedance, etc.  

The physical layer defines the medium which the host is using to communicate.  It may include, but is not limited to, twisted wire pair, coaxial cable, fiber optic cable (FDDI), serial connections (RS232), radio frequency (RF), etc.  New media are expected and as standards develop they will be incorporated within the physical layer.  Standards are maintained by national and international organizations which include the International Organization for Standardization (ISO) and Electronic Industries Association (EIA).  Examples of physical layer implementation include, but are not limited to, Ethernet, 10Base2, 10BaseT, 100baseT, Token Ring, Arcnet,  FDDI and wireless (which includes microwaves, frequency modulation or FM, etc.).

The Geneva, Switzerland based International Organization for Standardization (ISO) is a worldwide federation of standards organization.  Established in 1947, ISO's aim is,

· enhanced product quality and reliability at a reasonable price

· improved health, safety and environmental protection, and reduction of waste

· greater compatibility and interoperability of goods and services

· simplification for improved usability

· reduction in the number of models, and thus reduction in costs

· increased distribution efficiency, and ease of maintenance


[http://www.iso.ch/infoe/intro.html]

The Electronic Industries Association (EIA), established in 1927, is the primary trade organization representing high technology within the United States.  Pete McCloskey, president of EIA, describes the organization's role as to,

...enhance the competitiveness of the American producer including such valuable services as, technical standards development, market analysis, government relations, trade shows and seminar programs...

[http://www.eia.org/Pfm_msg.htm]

RS232 is a standard interface approved by the EIA where the letters RS stand for recommended standard.  Most, if not all computers, come equipped with two serial or RS232 ports as do all modems and many display monitors and mouse devices.

Ethernet refers to a technology which allows information to be transmitted between computers at speeds of 10 and 100 million bits per second (MBPS).  

The 10-Mbps Ethernet media varieties include the original thick coaxial system, as well as thin coaxial, twisted-pair, and fiber optic systems. The most recent Ethernet standard defines the new 100-Mbps Fast Ethernet system which operates over twisted-pair and fiber optic media.

[http://www.ots.utexas.edu/ethernet/100quickref/ch1qr_2.html#HEADING1]

(2) Data Link layer.  Since the physical layer is the actual connections within the network where raw data traverses the network's pathways without facilitation, there needs to exist a means by which the data can arrive intact as a faithful reproduction of the original.  This is the task of the data link layer.  This layer breaks data up into frames sending them sequentially to a destination, numbering them so that if a frame arrives with errors it may be resent and placed in the correct order upon acceptance.  The data link layer processes ACKS, or acknowledgments, verifying the error free reception of the frames.  This is accomplished by adding bit patterns at both the beginning and the end of the frame.  Thus, while the physical layer is prone to error, being nothing more than a hardwired infrastructure of hardware, the data link layer is responsible for orchestrating the orderly and error-free transmission of the data over the physical layer.  It presents the raw data error free to the next layer, the network layer.

(3) Network layer.    The network layer is the upper boundary of the communications subnet.  This layer is responsible for converting messages from the source host, converting them into packets and assuring that they are directed toward their destination.  The network layer is responsible for maintaining the flow of traffic, that is ascertaining circuit activity and taking steps so that a proliferation of packets do not interfere with each other and unduly affect throughput.

This layer provides to the upper layers a means of transmitting “datagrams” over the network to a specified host. This datagram service provides no confirmation of safe delivery of the information.  The transmissions are “connectionless” meaning that there is no “continuing conversation” set up between the two hosts. One datagram may have nothing to do with the next one, and indeed, may arrive out of order if they are related.

This layer is also responsible for assigning addresses to the hosts and routing packets between interconnected networks.

[http://www.ee.siue.edu/~rwalden/networking/network.html]

The Network layer performs its functions through the implementation of packet switching within the network.  Packet switching is the actual error-free routing of individual packets within the network.  Known as X.25, this protocol encompasses the first three layers of the 7-layer ISO network architecture and within the network layer is called X.25 Packet Layer Protocol (PLP).  A modified version of X.25 protocol is used in amateur radio networks (packet radio).  Called AX.25, the protocol substitutes amateur radio call letters as routing indicators for established X.25 network addressing.  

The user end of any network is referred to as Data Terminating Equipment (DTE) while the carrier equipment is Data-Circuit terminating Equipment (DCE).  The X.25 protocol thus allows DTE equipment over DCE to communicate with other DTE equipment.  Each DTE user must possess a unique address on the network.

The connections on the network can take place in one of two fashions: switched virtual circuits (SVC) or permanent virtual circuits (PVC).  SVC’s are connections which take place on demand using call request packets and the address of the remote destination.  The connections are initiated, data transfer complete and the connection disconnected.  PVC’s are connections which are permanently in force waiting to be used.  The connections are established by administration by a Packet Switched Network Administration.  Thus, there is no need for a callup.  The topological network experiment (below) and the BBA LAN will use PVC.

(4) Transport layer. The transport layer provides the protocols for data flow, the ordering of received data, and acknowledgment (ACK) that the data was received correctly.  Transport layer protocols include:

· TCP

· User Datagram Protocol UDP 

· Netbios/NetBEUI 

· Sequenced Packet Exchange SPX (Novell) 

· VINES Interprocess Communication Protocol VIPC
The Transport layer provides the means to establish, maintain, and release transport connections on behalf of session entities. It provides reliable end-to-end data transport.  Error checking and other reliability features are handled by the protocols in the Transport layer...

[http://ganges.cs.tcd.ie/4ba2/transport/5.intro1.html]

Session entities refers to the end user which typically interacts with the network through hands-on contact during a user session.  

TCP stands for Transmission Control Protocol.  TCP allows client PC's and UNIX servers to communicate with each other.  UNIX is an operating system which is,

…responsible for managing computer resources and allocating and scheduling these resources to serve the needs of individual users…With its programming tools, application programs, and networking facilities, UNIX provides a powerful, versatile computing environment. Use of UNIX is widespread, and with the advent of UNIX workstations, it continues to grow in popularity.  [http://www-portfolio.stanford.edu/103841]

If the network is using Novell, then TCP can be replaced by IPX/SPX.  IPX/SPX is a Novell compatible protocol set.  Similarly when the network is using a Windows for Workgroups or Windows NT environment, TCP/IP would be replaced by Netbios/NetBEUI. Using Netbios/NetBEUI, each station in the network is given a name and the protocol is used for the transmission of messages using addressed datagrams.  A Netbios/NetBEUI name is the name of a software process or service containing 16 characters that is unique on the network.
(5) Session Layer.  The session layer is what the user sees when connected to the network.  The process by which the user establishes a connection on another machine takes place in the session layer.  Thus, a user establishing a connection with another machine on the network is taking part in a session.  The session layer involves password authentication, addressing of session users and conversion of the session address to a transport layer address so that not only are users able to communicate but so may their transport station’s programs.  Tanenbaum calls the “operation of setting up a session between two processes…binding.”
(6) Presentation Layer.  Many different terminals are in use around the world which require conversion solutions for successful network integration.  An example might be a terminal at one end which uses a different character set than the terminal at the other end.  While this is becoming less and less of a problem as time goes on, there still remains the need to convert settings to accommodate them.  It is in the presentation layer where this conversion takes place.  

The presentation layer performs functions that are requested sufficiently often to warrant finding a general solution for them, rather than letting each user solve the problems.

Other possibilities for presentation layer functions include text compression and encryption.  It is much easier for the presentation layer to provide a secure means of data transmission, for example, than to leave its implementation up to the individual user.

The International Standards Organization (ISO )model offers common abstract data forms which are associated with such distributed applications as encryption and compression.  These syntax forms are known as abstract syntax notations or ASN.1.  Within ASN.1 there are the basic encoding rules (BER). 

In actuality, data encryption can take place anywhere within the network model with the most suitable layers being the physical, transport and transportation layers.  Each has consequences and there has been controversy at which layer the encryption should take place.  Consider the following:

When encryption is done on the physical layer, an encryption unit is inserted between each computer and the physical medium. Every bit leaving the computer is encrypted and every bit entering a  computer is decrypted.  This scheme is called link encryption.  It is simple , but relatively inflexible. 

When encryption is done in the transport layer, the entire session is encrypted.  A more sophisticated approach is to put it in

the presentation layer, so that only those data structures or fields requiring encryption must suffer the overhead of it.  

[http://ganges.cs.tcd.ie/4ba2/presentation/encryption.html]

Thus, it appears likely that the presentation layer will continue to be the level at which encryption and compression will take place with consequent additions to the basic encoding rules.  The need for such additions will only become more and more pronounced as more and more data and transactions take place on the Internet requiring secure environments and efficiency in transmission.

(7)  Application Layer.  The application layer is the level which the individual user can call their own.  It is within the application layer that two or more computers can exchange communications within a proprietary setting, i.e. those having specific requirements to the machines maintaining the communications.  Some possible services for the application layer include: [http://www.scit.wlv.ac.uk/~jphb/comms/std.osirm7.html]

· information transfer 

· Identification of intended communication partner. By name ,address, or some other description 

· Establishment of the authority of the application process to use the communication services

· Determination of the availability of intended communication partner

· Agreement of privacy mechanisms required for communication

· Authentication of intended communication partners

· Cost of resources 

· Determination of the adequacy of the resources available for intended communication

· Determination of service quality

· Synchronization between applications

· Selection of dialogue discipline including initiation and release procedures 

· Agreement on who has responsibility for error recovery

· Agreement on procedures ensuring data integrity

· Service advertisement

CHAPTER VIII
Topology Experiment
In an attempt to further understand the intricacies of networking and in preparing for a network that was to be implemented at BBA, I attempted to create a small local area network in my home.  It was a good way to put into practice some of the theory of construction, operation and maintenance.  

Operating under the assumption that the more complex LAN at BBA would be built upon the model of a small, basic LAN, I  connected an older Insight 486 DX 33 MHz system running an AMD 5x86 133 MHz microprocessor (network-named TurboL) with a new Cybermax 686 PR233+ system (network-named Cybermax).  The goal was to establish a LAN such that the Insight and Cybermax machines could share data, programs, resources, peripherals, printers, disk drives, SCSI devices such as the Iomega JAZ drive and graphics scanner, modem and most importantly, Internet access.  The two machine LAN uses Ethernet technology (as described above) which utilizes baseband bus topology.  Either machine, individually or simultaneously must have the capability for controlling the modem, making a TCP/IP connection to an Internet Service Provider (ISP) and, independently of each other, being capable of browsing the Internet, sending and receiving e-mail, file transfer protocol, etc.

Hardwiring.  The first step in constructing the network was to hardwire the two machines together.  I used a 50-ohm thin coax cable with BNC connectors at each end.  BNC’s are small positive twist-on, locking male connecting devices.  Both the Insight and the Cybermax computers were outfitted with a D-Link model DE-220E Ethernet Interface card for the ISA bus with female BNC connectors.  Though the Cybermax machine has two free PCI slots, the older machine does not.  Thus, the throughput of the network would be dependent upon the older technology of the Insight machine which only had one free ISA slot.  The other option would have been to place an ISA Ethernet card on the Insight machine and a PCI Ethernet card on the Cybermax machine.

The D-Link DE-220E Network Interface is capable of both thin coax and 10BASE-T twisted pair connection using BNC and RJ-45 ports respectively.  RJ-45 ports are locations where telephone line-like connectors are affixed.  Twisted pair might have been easier to use but, it required the addition of purchasing a network hub.  I chose thin coax cable as I am familiar with coaxial characteristics and properties from years of being an amateur radio operator.  

Once the Ethernet cards were put in place, two T-connectors were fitted onto their BNC ports.  One end of the T-connector was fitted with a 50-ohm terminating resistor equipped BNC connector and the thin coax was run between the other two.  Software which came with the DE-220E quickly confirmed that the network was indeed physically connected at both end.  Thus, the physical layer of the LAN was complete.  The diagram  above depicts the physical layer of the constructed Ethernet LAN.
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Making the Data Link Play. It is worthwhile noting, that in an attempt at establishing the LAN with the least amount of problems, all possible variables were minimized.  Both machines were running the exact same operating system, i.e., Windows95 OSR2 (original equipment manufacturer release number 2).  The next phase of the process involved attempting to set up the LAN so that data could actually be sent from one machine and arrive at the other.  Conveniently, Microsoft WINDOWS95 software has a network setup which can be found in SETTINGS, CONTROL PANEL, NETWORK.  The setup requires that each machine on the LAN have a specific name.  Thus, the network names TurboL and Cybermax were used respectively.  Access by password was established and since this LAN was in-house only, each of the two machines were set up so that neither requires a password for full access to the other system.  In keeping with the policy of minimizing variables, the Network SETTINGS on both machines were closely matched.

Making an Internet connection through the LAN exposes either or both machines to the outside world, that is computers on the Internet outside the LAN may have access to the LAN’s member hard drives, etc.  To prevent this, a password access was implemented to any incoming request for access from beyond the LAN.  

A Few Problems.  With the procedure complete, I still could not access the Insight machine from the Cybermax or vice versa.  I had forgotten about setting up the Network layer, that is in choosing by which machine data would be communicated between the two machines.  Here there were a number of options and since the LAN was not only going to talk between members, it was also going to communicate with the larger Internet, a number of parameters had to be set in CONTROL PANEL NETWORK windows.  These are:

· Client for Microsoft Networks (Client)

· D-Link DE220 ISA PnP Lan Adapter (D-Link-A)

· NetBEUI D-Link DE-220 ISA PnP LAN Adapter (Net-D)

· File and Print Sharing (F&P)

· TCP/IP - Dial Up Adapter (TCP/IP)

· ARTISOFT i.Share 2.5 server (i.Share)

Client establishes each machine on the network.  D-Link-A identifies each adapter as capable of communications while Net-D establishes the protocol by which successful communications takes place.  F&P establishes the necessary protocol for sharing hardware and files between machines.  As was stated earlier, all files, devices and printers were allowed full access on the LAN.

The last two items on the above list are specific to what I was trying to accomplish with the LAN.  TCP/IP is the required protocol for connecting to the Internet which in this case is through a dial-up telephone connection.  i.Share is an Artisoft product which I acquired as shareware off the Internet which allows any machine on a LAN to initiate a connection through a server to an Internet Service Provider (ISP).  i.Share works well.  This is the same i.Share that was used in the BBA library for the maiden voyage on the Internet surf previously described.

i.Share (and other software like it) monitors the LAN for a request to start any TCP/IP dependent software such as Internet Explorer, Netscape, Eudora, File Transfer Protocol (FTP), other browsers and e-mail, etc.  Through i.Share, one machine on the LAN is designated a server and the other’s are clients.  In my LAN, Cybermax (which has the faster, more capable, modem) was made the server and TurboL the client.  Eudora is an e-mail program.  FTP is a convenient program used for transferring files to and from an ISP.

i.Share’s claim to fame is that it allows a client machine on the LAN to force the server to run its TCP/IP connection such that it connects to the ISP while all results (Session Layer) are displayed on the client machine.  Even more importantly, i.Share maintains the connection successfully while other machines on the LAN are doing the same.  Thus, not only are internal resources shared, so are external resources.  Another product with similar capability was WINGate.  

Artisoft is a company which offers networking, communications and telephony solutions. Some prominent products include: LANtastic, a suite of networking products; Visual Voice Pro 4.0, an on-line telephone toolkit; and i.Share.  i.Share modem sharing software received a Four-Star rating from PC Computing.  Artisoft’s homepage describes i.Share,

Artisoft® i.Share 2.5(TM) is the way to save money while giving everyone on your network simultaneous, secure access to the Internet.  Add Artisoft's i.Share Internet-access sharing software to your Microsoft, Novell, or Artisoft network and share one Internet connection as easily as you share files, applications and printers. 
New i.Share 2.5 enhances this popular Internet access-sharing software in these important ways:

· Support for Microsoft and LANtastic networks as well as Novell and 
other IPX networks

· Available in a 3-session version, upgrades easily to the 32-user version

· Faster performance, compatibility with more Internet applications, and 
improved intranet support capabilities

· Now available in four languages -- English, Spanish, French and 
German

[http://www.artisoft.com/products.nsf/504ca249c786e20f85256284006da7ab/0a5a38f26ba5b9580725657200609756?OpenDocument]

Wingate Technologies produced WINGate.  Similar to i.Share, WINGate,

brings, for the first time ever, client/server computing to the Windows environment.  Our definition of “client/server” technology is: Two or more concurrently executing processes that can communicate with each other to accomplish tasks.  The Server provides services that are requested and consumed by a Client.  Typically, the communicating processes execute in different computing environments and utilize a network to communicate. However, it is possible that the Client and Server execute on the same computer and/or CPU.  WINGate supports Clients and Servers that execute on the same computer within the Windows environment.

[http://www.wingate.com/wingate/wgdev.htm#wgOverView]
Another Wingate product available at the time included, WinTunnel which was “…a data extraction tool that allows end-users of DOS applications automated data integration with their favorite Windows applications and documents”,  and RobinHood which does the opposite, that is, 

RobinHood takes control of DOS or host applications from Windows. RobinHood enables programmers use DOS or host processes and data from virtually any Windows application, and build Windows interfaces for legacy DOS and host applications. 
Complications.  Soon after establishing the LAN with i.Share in place and running, there were a number of stability issues.  Even small LAN’s can be complicated which is a testament to how well larger networks such as the Internet work.  Most of the stability issues were overcome within a few days through the tweaking of parameters associated with the Network.  For example, I had all possibilities checked off in the SETTING, CONTROL PANEL, NETWORK window as a quick method of achieving success.  A number of redundant protocols were unnecessarily checked.  One by one, these were turned off until stability was achieved.

Hands On.  The LAN topology experiment provided a hands-on application of the theory being studied.  The success of the experimental LAN offered an insight into the task at hand at BBA, where two large Windows NT server machines manufactured by ALR would initially access the ISP through an ISDN phone line and then immediately service 60 machines in similar fashion.  Though the BBA ISP was reached through dedicated digital phone service, my experience with my own LAN using POTS was easily transferable.  The structure of the network is the same regardless of ISP access method. There is no substitute for practical application of theoretical knowledge.  Experiential learning can be practical, effective and  rewarding.  Building and maintaining a small LAN is an example of such practical application.

Typical Connection.  A typical BBA Smith Center LAN connection was originally designed to consist of a personal computer (PC) and a printer connected through a patch panel to a hub.  The hub in turn is connected to two servers: one services all the activity on the local area network while the other is responsible for Internet activity over the network.  The CSU/DSU is a router which manages data coming from a high speed line.  All PC’s and printers located throughout the Smith Center duplicate the connections from the HUB onward.  A HUB is a distribution point for data connections and services within the LAN.   The diagram below shows t a typical BBA LAN connection.
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Initial Implementation.  Due to budgetary constraints, the BBA LAN was developed in phases.  Phase 1, the initial implementation included the connection of the ISDN line to the CSU/DSU, the HUB, and the two servers.  From the LAN server (non-Internet) computers and printers were initially connected in the following scheme:

· Basement - 40 computers:  2 labs with 20 computers each

· First floor library - 22 computers: 16 student; 2 circulation; 4 cataloging

· Second floor - 5 computers: one in each classroom; 2 for faculty science department use

· Third floor - 5 computers: one in each classroom;  2 for faculty math department use

The diagram represents the initial implementation.  (Appendix E)  The two basement Smith Center computer labs are used for keyboarding classes, desktop publishing, Internet classes, Microsoft Office suite studies, advanced computer applications, open laboratory, etc.  The first floor main library computer locations are available for general student use.  The two machines at the circulation desk provide library administrative functions.  Four machines are used cataloging purposes.  
Each of the five classrooms on the second and third floor contain only one computer at the outset.  The sparse placement of only one machine per classroom, a teaching computer, data, video access, all with large overhead mounted 42-inch digital monitor was designed to allow time for faculty and staff development and training in the spring of 1997 prior to further equipment purchase.  After completion of training, it was expected that decisions would be made as to what type of computers, i.e. desktop versus laptop, and how many will be most appropriate and cost effective in individual teaching environments.  

Actual technology usage determines whether desktop units take up too much valuable science laboratory table space.  Notebook computers might prove a better alternative in an area where laboratory equipment space is required or where mobility is an issue.  Two years after the Smith Center opening the final decision has yet to be made.  Individual classrooms still do not have more than one computer as of this writing.  Expanding BBA network capabilities to heretofore inaccessible locations has taken priority.  

Technology moves quickly.  It is interesting and visionary to note that the individual teaching computers (233 MHz systems) may be in need of replacing and upgrading before students have individual computers themselves to use in the classroom.  The computers in the Smith Center basement laboratories are 166 MHz machines.  While continuing to serve the school well they are approaching time for upgrade through replacement.  Any school wishing to achieve computing ubiquity would do well put place financial mechanisms for perpetual hardware and software replacement.
Two-Year Growth.  In the two years since the official opening of the Smith Center (May 1998) additions, changes and upgrades have been made to the BBA network.  The BBA Network has expanded outside the confines of the Smith Center.  Using donated fiber optic cable from the Belden Corporation, the newest and oldest buildings on campus as well as those separated from each other at the greatest distance are now interconnected.  They finally share in the benefits of the BBA network (called BBSNET).  These changes are exemplified in the BBA Network Topology map.  (Appendix F).  There are a number of terms which appear on the BBA Network Topology map worthy of explanation.  (Appendix G)

There is one BBA facility without access to BBSNET.  In the past year (1999) BBA purchased a barn and property located within two miles of the school.  The barn has been converted into a school within a school.  Physically separated from the main campus it is intended to offer at-risk students the opportunity to participate in a non-traditional high school experience combining work with study.  Means of access at this location is yet to be finalized.

Change is inevitable.  Change produces some anxiety and apprehension.  The fast pace of technological change, when thrust upon a group of people, has the potential of producing much anxiety and apprehension.  This became evident when in December, 1997, the school instituted computerized grading.  The procedure was simple.  Each teacher, each interim, marking and exam period would receive a 3-1/2 inch diskette with a program and data.  The data is a compete list of all the teacher’s students and is setup to accommodate the easy typing in of final grades only.  The simple process of training the staff to enter a diskette, run the program, type in the data and close the program correctly took days.  A few marking periods later most teachers achieved enough confidence to make the process second nature.

Each institution that incorporates a technology platform has employees with varying degrees of computer and technology skills and abilities.  Along with these there may be  built-in apprehensions.  As computers have come late to K-12 education, the implementation of a technology platform is an occasion for bringing this anxiety and apprehension to the fore.  It is however, easily overcome through a commitment on the part of the administration and staff to training.

The addition of the Smith Center with its extensive LAN and access to computers created cause for carefully thinking out a strategy for in-house staff training and development.  Every staff member would be using the network.  In addition, there were newly installed cable and satellite video and CDROM tower access as well as remote mouse capabilities in each classroom.  It is worth noting that although staff members had access to the network through the session layer, that the interface they see is the interface that they interact with.  Experience with the grading software has shown that even slightly new computer and technology based requirements, including the feel and look of software, etc., produce disproportionate apprehension.  It has been my observation that much of that apprehension comes from unfamiliarity with the fundamentals.  Surprisingly, many people do not type well or are unfamiliar with the basic keyboard.  Others found initial difficulty in hand coordination while using the mouse.  (See staff interviews: John Sanders)

BBA has made an extensive commitment to teacher and staff training and development.  Over the course of years it has contracted outside speakers and experts to provide training.  This training took (and continues to) take place with all staff members regarding the use of technology within the specific field of individual subject teachers.  The training must be beyond mere show-and-tell sessions.  Its intention is to utilize instruction to successfully integrate technology within the curriculum..  Interestingly, and not surprisingly, such hands-on learning is exactly what BBA students crave.  Each academic department also have separate sessions specific to their discipline.  

Integrating technology within curricula is not a clear nor easy task.  BBA's integration has had varying degrees of success depending upon the academic subject and the instructor.  The school's in-house mentoring program revolving around computer and technology usage and literacy issues has been highly successful.
CHAPTER IX
Investigating Technology Usage
During 1998 and early 1999, I attempted to analyze BBA’s use of technology through monitored field study.  The study began with a cursory school-wide review of attitudes toward technology.  It analyzed field information from students, teachers, administrators and staff.  By virtue of  a school-wide emphasis on expanded technology integration these individuals used computers and technology on a daily basis.  The study of technology usage, and Internet usage in particular, covered, a period of more than six months.  The study called upon data from the school’s network Windows NT proxy server, as well as over five hundred hours of personal observations, visitation, instruction, interviews, discussion, conversations, conference attendance, lecture participation, professional duties and responsibilities, and technology committee participation.

Internet Access.  At the time of the study, the student-to-computer ratio of better than 3:1 facilitated that those in need of Internet access would have it during the day albeit with some  delay.  A lower student-to-computer access ratio is necessary before any declaration of achieving a state of ubiquitous computing can be made — that being 1-to-1 to better.  As a consequence, short-term and long-term plans to purchase additional computers pressed into Internet access service had being formulated.  Though much additional hardware had been purchased by February 2000 it did not noticeably improve the ratio.  Instead, the hardware brought New Media access to classroom who had been left out in the first phase of implementing the school-wide technology platform.  

Of interest is the rate by which increased demand for Internet access has changed.  As early as the end of the 1997 - 1998 academic year, just after the May dedication and opening of the Smith center, few instructors knew how to use the Internet and less on how to integrate it into the curriculum or instruction.  As a consequence of the personal and school-wide commitment to training, increased Internet access has created widespread cautious enthusiasm for classroom-technology integration.  Unfortunately, this enthusiasm is not always followed up with adequate, timely nor appropriate curriculum integration training. 

Major Weakness.  Then, as now, the major weakness of the state of computing affairs at BBA is the limited individual classroom access points.  Most classrooms have one computer available to the teacher but, none have enough machines to service the students with the exception of keyboarding, desktop publishing and computer seminar classes.  These three courses take place in the very large computer laboratory area located in the basement of the Smith Center.  The lab contains two easily separable sound-proof rooms housing twenty Internet access points and workstations each.

Latest Technology.  The Smith center was equipped with the latest in technology.  This is especially true of the Hunter Conference Room which contains video projection capabilities.  This facility contains a ceiling suspended high-intensity projector which produces an image onto a large movie screen from any video source.  A remote mouse and integrated laser pointing device are available for lectures and other presentations.  Any video source can be projected onto the screen including the Internet.  Tiered seating in a gentle arc assures a full-house of 60 people unrestricted visual access to presentations.  Popular use of the Hunter Conference Room includes videotape, Microsoft PowerPoint presentations and technology assisted group instruction.  Power Point is the digital electronic multimedia enhancement of presentation by overhead acetate projection.  Two-way video conferencing capability is planned for the future.   According to students and instructors, the Hunter Seminar Room is the most effective, interesting and pleasant facility for group learning on the BBA campus. It’s window shades are complete automated and integrated into lighting control  The Hunter Seminar Room is often used for movie and other VCR presentations projected onto a large theater-like screen.  This may be an understandable part of the attraction..  

Library and Classrooms.  The Smith Center contains a comfortable modern digitally equipped library with 20 computer access points on the first floor (along with the Hunter Conference Room).  All cataloging of books, periodicals, reference materials, videos and audio cassette is via a separate library computer network to which learners have access.

The second and third floors contain five classrooms each and the science and mathematics departments.  Each of the classrooms is equipped with an instructional Gateway Destination computer/home theater system connected to a 42-inch digital monitor for on-line instruction.  The Gateway Destination is Digital Video Disk (DVD), videotape, and incoming AM and FM radio capable.  Each classroom has access to cable and satellite television.  The classrooms are, however, woefully under-equipped for technology access and usage by students.  

There is little in the individual classrooms in the Smith Center that presently suggests a plan is in-progress for the advent of ubiquitous computing.  Although each classroom is wired with wall outlets allowing ten individual connections to the school’s network there are no computers available at present.  The instructional staff is unaware of a timeline for hardware acquisition and connection.   Mathematics classes, for example, while having the capability of demonstrating spreadsheet solutions and algebraic linear and quadratic equation graphing on the Gateway/Destination monitor have no means by which learners can individually or in small groups perform or practice the same (other than signing up for the before mentioned laboratories).  There exist no usable student computers in the science and mathematics departments other than the single classroom instructional system.  In addition to the computer connections, there exists a single video camera connection for possible future two-way video communications.

Student Complaints.  A major student complaint regarding the Gateway/Destination system is its location.  The 42-inch monitor requires students in the first two rows (of six students) to look up at a much too critical angle.  Students comment that it is tedious to view a film while looking up for long periods of time.  Students in the back (fourth) row have difficulty in seeing the monitor.  Attention to detail which might prevent such shortcoming is difficult to achieve beforehand.  Once recognized however, the problem should be quickly resolved.  As of March 1, 2000 this has not happened.  Technology usage requires constant monitoring and adjustment.  A new facility’s technology platform and plan works best when an active and well-funded mechanism for adjustment is available to solve critical problems and important issues as they appear.  Experience seems to suggest that whatever funds are available they are never enough.  This is especially true of technology where because of the complexities involved even the best planning leaves out details and the unexpected. 

Glare.  Another student determined inadequacy which includes a minor detail yielding a major  problem is glare.  The downward tilted angle of the monitor which is necessary for proper viewing is precisely the tilt which accentuates glare from the rear windows.  Though the windows contain full pull-down shades the choice of style allows considerable light through and as such is useless in minimizing glare.  Early conversations with the department chair and the head custodian yield that a remedy to the problem was not available nor planned.  The glare issue has existed for almost two years.  The consequence of this inaction is much instructor and learner frustration.  Instructors have given up on seeking a remedy.

There are other annoyance issues which to both a casual observer and seasoned instructor suggest an inconsistency in policy.  For example, major emphasis has and continues to be placed on the visual presence of the Smith Center.  Emphasis is placed on appearance and capability in this wonderful facility.  Yet, since May, 1998, small audio speakers in the classrooms have been left unmounted with wiring on the floor or running through holes made in the suspended ceilings.  Some classrooms had these audio cables dangling down a wall.  Such presentation of low technology wiring in a high technology building was inconsistent with the projected state-of-the-art self-description of the facility.  Interviews with staff suggested frustration over the non-alleviation of these minor details such that the impetus for requesting a resolution had disappeared.  The situation was finally remedied in the fall of 1999.  With a collective sigh of relief a minor, but persistent irritant had disappeared.

Training.  There exists a genuine school climate of dedication to technology instruction, learning and curriculum integration.  Administration, faculty, staff and students have given considerable time and energy to mentoring programs.  There is the profound belief that when acquired the new skills will allow participants to take better advantage of non-intrusive technology ubiquity as it develops.  

Non-intrusive refers to the underwhelming physical presence and non-interference of technology when it is being used.  Non-intrusive technology minimizes the demands of the user in performing tasks and does not take away from quality instruction.  Nor does it draw attention away from the instruction by virtue of its presence.  The interaction between instructor, learner and machine increases the probability of learning. 

Not only is the ideal state of computer ubiquity transparent (except for individuals responsible for implementing the process), the results of its achievement become the de facto exemplary consequence of its usage.  The presence of technology refrains from being obvious.  The improvement in learning, as a result of faculty, staff and student training, is seamlessly integrated into the school-wide curriculum. 

Staff Comparison.  BBA instructors fall in line with national survey results in their future expectations for Internet technology usage.  (Market Data Research)  They seek greater access to the Internet especially in their classrooms, support materials for their curricular areas (i.e. text and workbooks), more evaluation of website for content and grade level relevancy, and much more teacher training.  

While professional in-service days emphasize technology training through a mentoring model, the time allotted was and is woefully inadequate.  School-wide technology goals were articulated in staff  Professional Development Plans (PDP).  They called for the inclusion of and participation in in-service training.  The training sessions occur on shortened instructional days where three hours are available for in-service training in the afternoon.  Administrative duties such as attending meetings and completing paperwork reduce the available hands-on training time often to one hour or less.  The staff consensus is that one hour a month is hardly adequate and not indicative of a serious institutional commitment to technology training.  A common complaint from staff reasonably well-versed in technology is that such little time places mentors at a perpetual disadvantage.  While serving others there is little time for further personal advancement.  

As a case in point I cite the author’s situation.  I am listed as a staff member in the highest knowledge and skill categories.  As a consequence, I have been unable to find time to learn, explore and integrate new programs of interest such as Wolfram’s Research’s Mathematica into my general mathematics, algebra and geometry instruction.  Almost two years after the opening of the Smith Center Mathematica remains a distant memory.

Mathematica is a fully integrated environment for technical computing used in engineering, science, research and education.  Its capabilities include extensive graphing, graphic, programming, computational and presentation possibilities.  (Wolfram)  Mathematica is commonly used in colleges and universities.  While the software exists at BBA it is not being used.  Not only are staff unfamiliar with the software there has been no success in finding a suitable presenter or educator who can come into the school and show the mathematics instructors how to use it in actual teaching.

Investigating technology usage requires the examination and re-examination of the commitment to instructional staff training and expectations.  While expectations often become justifiably high, when they are not matched with adequate funding for training and/or allotted time for that training the results may be counterproductive.

Questions.  The field study addressed important questions whose answers may be relevant to the effective use of technology at BBA.  The field study’s results may be beneficial to those institutions following a similar course of technology and technology platform adaptation and expansion or for in-house personnel wishing to attain a better insight into BBA technology usage.  It attempted to ask and answer (among others) the following questions:
· What purpose does technology in teaching and learning serve?  

· What is the major use of the Internet? 

· Is the Internet an effective tool of research?

· Is the Internet an effective tool of learning?

· Are students using the Internet with a critical eye toward appropriate processing of their findings?  

· Do students possess the filtering mechanisms necessary to draw relevant and unbiased conclusions from Internet research?

· Is the staff participating in curriculum development through technology driven instruments?  

· Is technology driving Internet usage or vice versa?  

· What are the consequences of using multimedia modalities of learning as compared to traditional paper-and-print-wedded traditions of the past?  

· How does technology usage serve the interests of the learner.

· Does technology usage create a better institution for learning?

· Does technology usage serve the interests of the students regardless of their academic abilities, whether they pursue further education or work upon graduation?

· Is technology universally accessible?

Conclusions to these questions (and others) were developed throughout the scope sequence of the field study and are presented herewith.  
Survey.  The field study on Investigating Technology Usage at BBA began by administering a survey to all faculty and staff.  The faculty and staff survey (Appendix H), administered by the school’s technology director, Jeff Clemens, and developed as a result of the Technology Committee’s discussion and input, served to determine the beginning state of attitudes toward technology as of October 4, 1998  the day of the polling.  The author serves on that committee.  The results of the survey showed a much more computer and technology literate staff than previously assumed.
Cursory Conclusions.  An initial and immediate result of the survey was the number of faculty and staff who felt comfortable and moderately experienced with technology and computers.  The results were striking in lieu of the fact that as early as a half-year prior the vast majority felt uneasy, intimidated, impaired, inadequately prepared and somewhat paranoid about technology usage.  While in 1996, the staff expressed little affinity toward what direction technology for learning was heading, by the time of the survey that question, for most people, has been partially answered.  

The survey results clearly showed the staff comfortable with technology with 57% enjoying using technology and 41% finding it easy to use.  During 1998, BBA switched from contracting outside instructors in teaching technology workshop courses to an in-house system of learning through mentoring.  Survey results and conversation suggest that this was a wise decision.  Desirable positive commentary regarding interest and attitude were achieved.  Staff yearn for more instruction.  63% of the surveyed respondents cited a lack of training as justification for not using technology as often as they would like.  That sense seems to prevail in early year 2000.

It is significant to emphasize that the professional instructional staff enjoys a limited preparation (teaching free) time of one-and-a-half hour per day outside the classroom.  This preparation period is intended for lesson planning.  During that time many administrative and educational responsibilities require attention severely limiting self-instructional time for technology.  Though mentoring takes place during periodically scheduled in-service days, very useful instruction often takes place informally between colleagues behind the scenes as time permits.  
Conversations. I have conducted extensive conversations with faculty and staff regarding technology usage at BBA during the field study.  These conversations took place over a period of more than six months (June - January, 1999).  They included conversations during in-service training time, telephone, FAX and email communications.  One especially noteworthy means of gathering valuable information was amateur radio.  Many early morning and afternoon conversations over amateur radio during the academic year 1998 took place between Jeff Clemens, the director of technology, Chris Kochenour, a science teacher integrating Power Point and Internet presentations into science instruction.  

Results describing technology usage differed based upon academic department.  The mathematics and science departments, however, which are housed in the Smith Center and have major access to the latest technology were of particular interest.  

Mathematics Department.  The mathematics department, which consists of four full-time teachers (including the author) and two part-time instructors expressed the greatest desire for someone to “show me” how to integrate effective technology mathematics instruction into the classroom.  There is an intense desire for the educators to proceed with the technology learning process.  A healthy skepticism looks for evidence that technology does indeed improve instruction and help foster more learning.  The skepticism revolves around the perception of show-and-tell fluff found within much technology-based curricula.  Software programs and projects might be entertaining, even fun.  Do they, however, lead to better instruction and understanding of mathematics subject matter?

Conversations with mathematics instructors suggests that those students who have a good understanding of mathematics principles prior to using computer and technology vehicles for further study gain the most.  Conversely, those mathematically-handicapped students for which computer-based instruction is used as a remedial tool (i.e. drill and practice) fair much worse.  The technology-as-a-remedial mathematics teaching technique appears overall ineffective and in many instances counterproductive.

Mixed results regarding technology usage in the classroom led the mathematics teachers at BBA to become cautious and skeptical.  Is technology-based mathematics instruction a means to better engaging students during block scheduling where more student-centered activity is required?  Students using technology appear to be involved, but, are they actually?  

Schools, such as BBA, who offer instructional blocks (block scheduling) have replaced the 45 minute class with one consisting of 84 - 90 minutes, using a semester rather than a year to complete a course.  The pedagogy behind the change includes allowing more time for thorough instruction and learning to take place.  One negative side of learning blocks is not being able to cover as much academic material.  A doubling of instructor-learner contact time does not necessarily double the material covered.  Introducing more technology-based instruction further minimizes the scope of material covered as more time is devoted to using machinery and becoming familiar with specific applications packages and hardware.  

Another important issue raised by block scheduling is what to do with students during an extended period of class time.  Is technology usage an attempt to physically engage students in often difficult academic settings rather than being an effective tool of new learning?  Is the growing popularity of computer usage in the classroom a capitulation to a new generation of learners who, through video-based technology, have lost their ability to concentrate, think for themselves and solve problems?  Thus, experienced and respected BBA mathematics (and other) teachers validly question the increasing use of technology within the instructional block.  (See: Rethinking Instructional Blocks and Technology)

BBA mathematics instructors cite the deplorable level of basic mathematics understanding among the class of 2003.  The instructors raise the issue: what is wrong with mathematics education in the United States such that it produces freshman high school students who, for instance, cannot divide or multiply by 3?  Why do students not know that multiplying by ¼ is the same dividing by 4?  BBA instructors openly discuss whether the embracing of extensive technology usage in the elementary grades via the calculator and computer has led to this sorry state of affairs.  Does increased technology usage in the secondary school setting compound the problem?  Many fear that it does.

Requirements.  While individuals in the department could not specify the requirements of mathematics technology for instruction, agreement could be reached that such tools should:

· Place the user firmly in control of the technology.

· Encourage and reward exploration and inquiry.

· Extend and support the mathematical capabilities of the user.

· Offer capabilities impossible without the use of technology.

· Be naturally mathematical: the user is immersed in mathematical concepts and actions, and is likely to take away from the encounter deep and versatile mathematical understandings. 

Algebra instruction presents unique problems.  Instructional algebra software has the potential of being particularly useful. (Arnold)  The software should contain the following features:

· simplified entry of algebraic forms (at least implicit multiplication and preferably correct symbolic forms, such as exponents, radicals and constants such as pi).

· two dimensional display of both input and output; broad functionality with easy access to the range of available functions.

· a clear and intuitive interface; support and close approximation of algebraic procedures; flexible and intuitive manipulation of algebraic forms, graphs and tables of values.

· interactive links between a variety of representations (especially symbolic, numerical and graphical); a simple record of each step of the transaction.
These features are noteworthy.  The BBA mathematics teaching staff agree with these technology and instructional positions.  The concern still remains however, that user control of technology and software containing the desired features for algebra (and other) instruction and learning, as noted above, are handicapped by the student’s lack of basic mathematical skills which are necessary for the optimization of further learning.  

Mirrored Results.  The BBA mathematics staff concerns mirror the results found in national surveys.  Specifically, these concerns relate to extending mechanical problem-solving to machines, with emphasis on obtaining correct answers while de-emphasizing the underlying theory that makes it so.  Process is emphasized over content.  As an example, many freshman students have little conception of the multiplication tables and the principles behind them.  They have difficulty working with fractions.  These same students, when they become juniors and seniors, often suffer from a technologically enhanced non-understanding.  They are able, for example, to factor quadratic equations using technology without knowing the reasons for the results or what they mean.  They may not even know what a quadratic equation is nor its significance.  Thus, an important question becomes: are we further dumbing down mathematics instruction under the guise of arriving at a correct answer in the easiest possible fashion ¾ a method which often may be more self-gratifying than instructionally beneficial?  Absent is the lasting satisfaction of actually learning and understanding.

A Local Study.  I gave our then 13-year old son, Dylan, who has a good working knowledge of solving linear equations, a program through which he could solve quadratic equations.  I used an old version of an IBM program designed for the PLATO system.  PLATO is a learning system using computer-based instruction designed to enhance the learning process.  It involves replacing lecture with hands-on experiences.  PLATO consists of assessment capabilities, instructional courseware, and curriculum management software that can be customized to meet individual learner needs. (TRO Learning).  

Dylan had very little difficulty mastering the task.  Following the exercise, I spent some time explaining to him what the program was accomplishing and why.  His grasp was excellent.  

I repeated the same scenario with students whose mathematics skills were unrefined.  They too were able to master the software skills required at arriving at the correct answers, though they were unable to understand the concepts behind the solution and what the solution meant.  There appeared to be an intrinsic satisfaction at arriving at the correct answer.  However, the blank incomprehension as to the significance of the process and what the answer meant was profound.

Attention Span.  Another interesting observation is that technology savvy young learners quickly become bored.  They wish to move on to the next event or do something different.  While this works well for playing games it presents challenges for maintaining time-on-task.  Perhaps, short attention span is the fallout from a generation of learners who have never known life without television, video, the video game, computers and video entertainment ad infinitum.  
Does increased technology usage help or further shorten attention span?  Video technology, it has been argued, trains one to take in information, not react immediately, and do things later without knowing why one does them or where they come from.  Video imagery is a form of sleep teaching and leads to a more exhausted mind.  (Mander)
Thus, the assessment of technology usage at BBA from the mathematics teachers’ point of view continues to be one of open-minded caution.  Perhaps, what is necessary is the segregation of mathematics students into further groupings whose understanding and knowledge base determines which and how much technology instruction should take place.  

More Assessment.  Mathematics technology usage at BBA is proceeding along the lines of increasing already established student competence.  Substitution of tedious manual mathematical operations with machine calculations are welcome but, not at the expense of repetition as an effective learning tool.  If repetition fosters mastery of concepts, so be it. 

Present attitudes are open to revision according to new evidence uncovered by in-house mentors or outside consultants who can model technology-based instruction that increases the probability of learning.

Lack of Department Technology Usage.  The BBA mathematics department during the Fall of 1998 has been (and continues to be) criticized as being the department least engaged in technology usage.  If calculators (including those with graphing capability), however, are taken into consideration, then the use of technology on a per pupil per hour basis by far surpasses all other departments.  A claim can also be made that long before technology usage was in vogue, the mathematics department was already engaged in technology-based instruction.  It is a fact that the BBA mathematics department Internet-curricular usage remains low.  That usage however, when broken down falls in line with 1996 national statistics.  The breakdown of the national usage results follows.  (Market Data Research)
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Another Mathematics Experiment.  I used two classes of General Mathematics I students to assess the effects of technology usage on new mathematics learning.  I created a project whereby the students were to use the State of Vermont as it appears on a flat map to determine its area as accurately as possible (ignoring the rugged hills, mountains and valleys).  This project followed a typical lecture on polygons and how the irregular shaped closed figures were a combination of simpler much more recognizable shapes.  The obvious and stated goal of the lesson was to have the students discover how the previously learned formulas for the area and the perimeter of the triangle could be used in calculations involving much more complicated figures called special quadrilaterals.  These figures include the trapezoid, parallelogram, rhombus and kite.

The students easily concluded that the shape of Vermont approximates a trapezoid, which is a combination of numerous triangles.  The students were instructed to make a table in their notebooks where they recorded the length in centimeters of all the necessary lengths of the sides of figures from which an area could be determined.  Using the scale on the map and calculators, they determined the number of miles in the sides.  They then determined the area of the State of Vermont using the formula A = (L X W)/2 for the triangles and added the results together.  The total flat acreage of Vermont was then determined by dividing the total area by the number of acres (640) in a square mile.  An average population density was then achieved by dividing the population of Vermont by the calculated area to yield people per square mile.  

Three groups of students spent over a week on this project.  The last few days were spent using the Microsoft Excel spreadsheet program.  Data was entered and manipulated by computer and text added to produce an informative and attractive report.  Emphasizing  data gathering, data table construction, manipulation, calculation and summarizing, students reached conclusions.  A major journal entry describing and explaining the activity and conclusions reached was required.

Students enjoyed using the program.  They easily acquired the necessary basic spreadsheet skills.  Only a few students had difficulty setting up the data within the spreadsheet and entering the formulas in the appropriate places.  Most achieved the desired results and felt good about their accomplishments.  Some students produced a pie chart of the fourteen Vermont counties showing how the population was distributed throughout the State.  The student’s final printed results and journal entries were impressive.  The data was well laid out, looked good and was easily followed by an outside observer.

On Their Own.  This study continued by having the students outline the shape of Bennington County, Vermont, the county in which they live.  They then repeated the process whereby they determined the area of Bennington County by breaking down the complex non-regular polygon into triangle shapes, finding the individual areas and their sum.  Students then made a table of all the towns in the county showing the population of each and added them up.  Again, total flat acreage in the county was determined, as was population density.  Successive trips to the computer laboratory revealed once again that the students had little difficulty using the spreadsheet to record their data and to reach conclusions.   

After the students expressed confidence that spreadsheets were indeed easy and fun to use, producing attractive results easily manipulated, a third similar activity was announced.  The students were now on their own in the laboratory to repeat the process using a third complex polygon shape involving simpler figures with which they were now familiar.  They were asked to repeat the calculations for Rutland County, Vermont. 

Careful observations of the students revealed that those who had strengths in the area of basic mathematics calculation had very little difficulty with this final activity. They again had no difficulty with using the spreadsheet. 

Students, however, who have considerable difficulty with basic mathematics calculation, i.e. those that require the calculator for the simplest multiplication operations, with few exceptions, did not know what to do.  They did not know where to begin.  The students worked best when allowed to work in teams.  Those experiencing little or no difficulty mentoring their team-mates.  

The extra layer of self-expectation involving technology on top of the perception and realization of inadequate basic mathematics skills compounded the difficulty of the activity for them.  It appears that the transference of knowledge and skills from one activity to the other did not take place.  There appeared to be a correlation between transference ability and the possession of basic mathematics skills.  The use of technology also appeared to reinforce the learners’ belief in their own inadequacy.  Technology usage did little in this activity to alleviate that inadequacy.  On the contrary, it may have contributed to increased frustration and further not or misunderstanding.  

Results.  In this simple experiment, it appears that the technology of the calculator, inculcated as a substitute for basic mathematics skills and knowledge (which should have been acquired in primary education) is being further advanced through more sophisticated means.  Successful mathematics students build upon their abilities using technology.  Computationally handicapped students remain mired in their handicap unless offered additional support and guidance.  

None of this suggests that it is impossible to teach basic mathematics skills using spreadsheet (or other) technology.  To do so effectively however, requires an early or elementary school integration of technology as a means to such learning, not as an end in itself nor a substitute thereof. 

Reservations on the increased use of technology instruction for severely handicapped secondary school students is strong.  The reasons for such handicaps are varied and complex and beyond the scope of this discussion.  It is reasonable, however, to expect that these handicapped students receive the help they need to overcome some of their more profound shortcomings.  That resolution, often, cannot take place within the context of a larger classroom setting.  It requires individual or small group instruction as close to one-on-one mathematics tutoring as possible.  Such tutoring is far more productive than technology integration.  

My most remarkably successful teaching year took place during my career at BBA where three students enrolled in a Basic Mathematics course.  That year, students who were heretofore given little possibility of succeeding did so.  They progressed beyond attaining basic mathematics competency.  One graduated with commendable distinction. Computer technology played no part in the instruction.

Time Intensity.   During a school-wide extended faculty in-service, the BBA staff had the opportunity to witness a technology-based presentation on Ernest Hemingway.  This Power Point presentation was put together by English Department instructor, Bill Muench.  It was presented as an example of what was possible through the use of technology.  The presentation included image files taken from the Internet, relevant facts, figures and information on Hemingway through a series of slides in a show containing links to other slides and Internet locations.  Some of the slides contained animations and special effects segues.  

The Power Point presentation was visually and aesthetically impressive.  Using the Hunter Seminar Room and its remote controlled mouse and laser pointer, the instructor is given complete control over the instruction while offering the learner choices, i.e. points of interest accessible through prepared hypertext links.  It is thus possible for the learner to choose (within predetermined options) the direction of the instruction.

Students easily and enthusiastically create Power Point presentations when given the task of putting them together.  Muench suggests and believes that the process of putting together such a presentation is a vehicle by which students learn their subject matter.  Muench believes learners incorporate their research discoveries and tap their creativity.  Students can then give the presentation to the larger group, thus becoming the instructor, following the adage: you teach best that which you need to learn the most.  

A quick poll of the faculty and staff following the in-service Power Point presentation left little doubt that they believed technology used in this fashion can be very effective for both the instructor and the learner.  

Merrow Report (NPR).  WAMC National Public Radio (NPR) 103.9 MHz FM in Albany, NY, aired a program called the Merrow Report on Friday, November 13, 1998.  The Merrow Report is a thirteen-part documentary series dealing with education, children and learning.  The topic of the November 13 program was “The Mathematics Wars.”  “Wars” refers to the ever increasing cross accusations made by the proponents of the two most common methods by which mathematics is taught in the public schools throughout the United States, particularly in California.  The two methods are:
· teaching the basics through the presentation of concepts by the instructor in the traditional lecture fashion, followed by students solving many similar (and more involved) problems concentrating on the accuracy of the answers, versus 

· presenting the students with a single problem which they, through collaboration and team work, attempt to find many and various methods of approach regardless of accuracy of answers.  

While the former assumes that accuracy of results is the goal, the latter does not.  The debate between the two methods has led each side to blame the other for the shortcomings in mathematics achievement in the U.S.  In 1995, 14 out of 20 countries students outperformed those from the U.S.  (Forgione)  It is within the context of the continuing methods wars and debates that BBA mathematics instructors find more questions than answers, especially when assessing technology usage within the classroom.

The Latter Approach.  The BBA mathematics department finds that technology usage favors the latter approach.  As such, BBA is no different than other schools that have entered the debate and who are committed to improving mathematics learning and are willing to incorporate new technology.

As a veteran teacher of 29 years, the last 15 years teaching mathematics and computer science at BBA, I have arrived at a number of conclusions relevant to the debate as well as to the questions of assessing technology usage.  Consistently through the years I encounter students whose mathematics deficiencies are not abrogated through the use of technology.  That is, those students who rely upon the calculator for the least difficult of mathematics computations do not only suffer from the deficiency itself.  They lack the thought processes necessary to use the calculator correctly.  Seldom do students who have the ability to solve above average mathematics problems not have the ability to do so without the calculator. 

The inverse, however, is also true.  Those students who do not have the ability to solve basic mathematics problems without the calculator have the most difficulty with moving on to newer and more advanced concepts.  Their difficulty seems to begin in elementary school where calculator usage is the sole or major method of teaching mathematics.  That is, memorization and/or understanding of such primal facts as multiplication tables is not a priority. 

The BBA mathematics department, being aware of the handicaps fostered through unfettered use of the calculator, is cautious in its approach to embracing technology during higher mathematics instruction.  The department does not wish to extend the possibility of student handicap any further than necessary.  On the contrary, it wishes and has a desire to reverse shortcomings in mathematics skill through the combination of appropriate technology usage and traditional instruction.

Present Push.  The present national trend integrating technology within classroom instruction suggests that the computers which are already in place can be used to teach all mathematics courses from general mathematics through advanced placement calculus.  It is easy to conceive of scenarios where students use a program such as Mathematica to find derivatives and to perform complex integration.  The danger in using technology to teach such mechanics is that it may, like the calculator, become a handicap to thorough understanding of the concepts, their significance, and how they interrelate.  Using the computer in the secondary school in the same manner and for the same purpose that the calculator is used in the elementary school adds little to the learner’s understanding of the mathematics at hand.

With very little instruction, it is possible to teach students using the computer to find first and second derivatives and then, using integration, to reverse the process.  It is equally possible to then give the students an assessment test in these processes and have them score well.  The presence of technology and a curriculum emphasizing integration runs the risk of relying on the technology for reaching correct answers without the learner assessing understanding of the underlying theory.  

Assessment.  Assessment instruments utilize a variety of tools.  Multiple choice answers are the most common.  In the Vermont Statewide Assessment instrument of mathematics skills administered to BBA students in the year 1997, students were required to narratively explain, in an environment of deliberate minimal pressure and no time constraints, how they solved problems and what the answers and the conclusions at the end mean.  A correct final answer was not necessarily the best criterion for achieving a high score.  Neither accuracy nor correctness of answers were emphasized.  Calculators and any other supplemental materials were allowed.  There were no time limits for the test though few test takers chose to exercise the privilege.

The test results showed that BBA student performance is as good or better than most schools in the state in all areas except one: solving word problems.  While that may appear to be cause for some celebration, the test itself has been called into question as to whether it is indeed a valid indicator of learner mathematics skill and knowledge.  Thus, the debate between achieving accuracy in answers versus expressing understanding continues.  Meanwhile, the assessment vehicle continues placing political pressure on the administration for producing positive results.

In early April, 2000, sophomores and juniors in Vermont will once again be taking the State mathematics (and English) achievement test.  This is the first time that BBA (a private institution) will have its test results made public.  The school administration’s anxiety level has fostered a directive and plan of action to prepare the students in all legitimate means to insure best possible test scores.  The pressure appears to be geared toward looking good in the eyes of the public.  It is the same philosophy and pedagogy that espouses reaching a correct answer to a problem over understanding it.  Assessment is important.  That being said, other than reducing local political pressure, what good are positive assessment results that are a consequence of a twisted form of Madeline Hunter logic suggesting teaching to the learner in the language of the testing?  (Hunter)

Mathematics Conclusion.  In respect to the mathematics department assessment of technology usage at BBA, one conclusion reached is that while modern instruments of enhancing instruction are necessary, they will be used in a classroom environment and setting that does not exaggerate the appearance of its usage to an outside observer.  Mathematics instruction should not be a show-and-tell consortium of teachers which merely looks impressive through their student’s involvement in computer usage.  Instead, and more relevant, technology can be used as an effective instructional supplemental tool in the delivery of instructional services.  Technology can be an extremely effective complementary asset in the instructor and learner’s repertoire of tools aiding and reinforcing learning.  It is however, no substitute for substantive understanding.

It was the department’s conclusion that traditional methods of teaching mathematics are valid and should not be replaced simply because students require technology to meet their need for being entertained.  The department recognizes that technology is a seductive tool for both learner and instructor and as such may be used as a co-factor in good instruction.  The department is open to implementing technology in the classroom and placing it into the learner’s hands.  It also believes that learner technology usage be carefully scrutinized for new learning opportunity, learning reinforcement and learner challenge.  Play, however, is not a substitute for hard work.
Finally, I interviewed dozens of students.  The main reason given for their shortcoming in mathematics ability is the early reliance on calculators without the requirement of learning the times tables, addition, subtraction, multiplication and division of fractions, conversion from fraction to decimals, working with percentage skills, etc.  It is interesting to note that students recognize from whence their shortcomings come.  Often heard is the lament that grade school teachers did not make them work.  They also recognize their responsibility in the matter, admitting to having taken the easy way out and, getting away with it.  
Internal Wiring.  The decline of repetitious learning processes such as the multiplication tables does the learner harm.  The lack of, or reduced emphasis on, these processes during the learner’s early years prevent connections in the brain from taking place. The beginnings of such wiring take place from very early on in a child’s life.  These connections are difficult or impossible to make at a later age. 

In 1972, Craig Ramey at the University of Alabama designed and implemented the Abecedarian Project.  120 children from poor families were divided into the following groups: intensive early education in a day-care center from about 4 months to age 8, from 4 months to 5 years, from 5 to 8 years, or none at all.  Emphasis was placed on activities such as playing and counting beads, blocks, talking, etc.  In all there were 200 activities designed to enhance language, social or motor development.  The Ramey and Campbell report of the University of California concludes that those students which were enrolled early in the Abecedarian Project still retained at the age of 15 an IQ edge of 4.6 points while intervention after age 5 produced no benefit.

Perhaps, the intervention is cumulative with other co-factors.  Parental influence early on is key as is primary education.  While it is difficult to draw de facto conclusions, it is sobering to read the “Newsweek” cover story of February 19, 1996, where a troubling question is asked,

If the windows of the mind close, for the most part, before we're out of elementary school, is all hope lost for children whose parents did not have them count beads to stimulate their math circuits?

The BBA mathematics’ department assessment of technology usage in instruction and learning is committed to the solution of the math wars dichotomy rather than adding to it.  The department’s analysis of the current technology situation is one of cautious acceptance while retaining the belief that the instructor is the most crucial component of effective instruction.   The most important component in the classroom to make a true impact on the student is not the 850-megahertz (or whatever new speed) computer.  It is the teacher. (Crosby).

CHAPTER X
Restrictions to Access
In my interviews with students, the complaint I hear most often is that BBA, except in special instances such as classroom projects and foreign exchange students who wish to communicate with home, does not allow email access as a fundamental student right of technology access.  The school’s policy, which the students see as unfair, is that it is not the school’s responsibility to provide the learner with access to email.  This aspect of technology, electronic communications, is viewed as a personal and individual responsibility.  BBA further stipulates that students are not to access their personal nor home email accounts from school unless that access is within the pursuit of academic study or other educational inquiry or advancement.  The denial of email access was a non-unanimous decision of the 8-member technology committee with the inclusion of the technology director and the headmaster.  A majority believed that email access would be frivolous and educationally non-productive.  

While the decision not to offer email access is questioned by many students and a few staff members (including the author), the school policy stands.  The policy clearly limits technology usage to considerably less than that which is available in a home, employment or professional setting.  Students question why in their spare time, during lunch or other free activity, they are not allowed email access to communicate with friends, siblings that may have left for college or parents who may no longer be a part of the same household.  

On September 30, 1998, the Mountain Brook City Schools became the first school in the State of Alabama to receive the prestigious Alabama Quality Award.  Mountain Brook strives to be a national model of effective instruction and enhanced learning with visions of being a world class educational institution.  It is interesting to note the Mountain Brook’s Internet policy on email.  

The Mountain Brook City Schools provides access to electronic mail for all employees and secondary students.  That access is for his/her use in any educational and instructional business that they may conduct.  Personal use of electronic mail is permitted as long as it does not violate Mountain Brook City Schools' policy and/or adversely affect others.  (Mountain Brook School)

Staff Email.  BBA staff suggest that though they may individually use email for personal reasons, few use this means of communication within the classroom or for instructional purposes.  The staff does, however, recognize the immense possibilities and potential of email.  Email interests include:

· communicating with the rapidly dwindling number of survivors throughout the world within the school’s “Sky is Blue” Holocaust studies course

· two way communications (including IRC) with foreign language students

· social studies discussions with Vietnam and Persian Gulf War veterans

· multi-cultural and multi-ethnic contemporary problems issues discussion

· collaborative writing and arts projects

· international science data collection

Email is perhaps the most neglected component of technology usage and instruction at BBA.  With the creative thinking of the BBA staff and its desire to explore new electronic frontiers of enhanced instruction, perhaps, that will change quickly.
Filtering.  Perhaps, the most divisive and passionate technology usage issue on the BBA campus is the prospect of restricting Internet access on the World Wide Web (WWW) and Usenet Newsgroups.  As is the case with any institution of learning committed to good quality learning, protecting the integrity of instruction while offering student website access becomes an important issue.  The most often cited area of concern is the visitation of “inappropriate” web sites during the instructional day.  The office of technology director reports that BBA students and staff visit an average 47,000 web sites in a typical school day.

While students and parents must sign an Internet usage policy statement (Appendix I) placing the onus of responsibility for electronic information access squarely on the shoulders of the student, one must assume that inevitably, by design or accident, learners will visit inappropriate sites.

During the beginning of November, 1998, the school’s proxy server was equipped with The Learning Company’s Cyber Patrol software.  Cyber Patrol manages Internet access by blocking out or filtering sites deemed inappropriate by a network authority figure.  The locked-out sites may be locally determined, come from a predefined list or a combination of the two.  The author discovered the presence of the Cyber Patrol software on the morning of November 16, 1998 when a link on the Cable News Network (CNN) homepage site was declared inaccessible.  The site contained a story about the death of Black Panther Party leader and activist Kwame Ture, formerly known as Stokeley Carmichael.  Accessing that site from home, I could find no reason for Cyber Patrol blocking access to this site.

In an informal discussion with Jeff Clemens, the BBA director of technology, it was quickly apparent that there existed a diverse ideology on the subject of Internet filtering.  While the imposition of Cyber Patrol may have been a consequence of some expressed staff fear that students were visiting inappropriate sites, its implementation was a significant shift from previous school policy on web access.  The decision to implement Cyber Patrol filtering was inevitably an administrative decision.

Ideology.  When the Internet first became a feature at BBA, some members of the Technology Committee brought up concerns of inappropriate usage.  On one side of the ideological divide (with which the author agrees) is the philosophy that as an educational institution we accept the best in our students and will deal with inappropriate usage as it arises.  “Big brother software” is unnecessary, as the burden of appropriate Internet access rests with the user.  It remains my contention that there is much more to fear from censorship than from the sites that are being censored.

The other side of the ideological divide is the argument suggesting that adults have the right to free access to all information, but that minors do not.  As such, the argument continues, students should not be given unfettered access to the Internet.  It thus becomes the responsibility of the educational institution to police the students, acting as parental agents in absentia protecting them from the evils of the Internet.  The Director of Technology has stated on numerous occasions that the school acts in the capacity of parents in absentia. It must protect them from harm coming from the WWW.  Censorship is more about protecting the school than the student.  

The use of filtering or blocking technology such as Cyber Patrol in the school raises such issues as: Who chooses which sites are to be blocked?  Are the sites chosen done so arbitrarily and capriciously?  Is there a hidden political or philosophical agenda involved in the blocking process?  Is the blocking decision a political act in itself?  Is it religiously motivated?  What critical information important to young people is no longer available?  Who will act in the capacity of Cyber cop?

Continuing the discussion with Jeff Clemens, I asked whether sites advocating fascist, neo-Nazi or white supremacist ideas would be banned.  After receiving an affirmative reply, I posited the position that such censorship is also an infringement upon a learner’s right to know.  Using a fascist argument to prevent access to fascism is a non sequitor and counter-productive to the concern expressed.  How can one critically assess the dangers, motivations and techniques of the fascist groups if one cannot access the site?

Big Brother and Privacy.  Computer networking and ubiquity create digital trails that track the user’s every movement.  Network administrators are aware of site visits made, by whom and from where.  Schools have a responsibility to their communities in providing safe havens in which education takes place.  One would reasonably assume that this presumption of safety extends to material that can be accessed on the Internet.  When does protection through deliberate denial of access become censorship?  What are the consequences to a society that espouses and believes in the free flow of information but, allows and even encourages WWW blocking software as a form of censorship?

The impetus for writing this section of the book comes from a recent personal experience.  I received an email at BBA from an organization working to send the shipwrecked and rescued 6-year old Cuban boy, Elian Gonzalez, home to his father in Cuba.  I was given a WWW site where there was an International on-line petition fostering his return.  I went to the site from the computer at the mathematics department and found that I could not access it.  The site http://www.geocities.com/pathtofreedom was blocked.  The screen message, “Proxy Reports: 12202 The specified URL is denied by the proxy server” is all too familiar.  I had the option of asking the BBA network administrator to unblock the site.  I did not nor did I have the energy nor desire to pursue undoing another Big Brother action.  The reason for the lock out?  To protect students from “inappropriate” sites that are all too commonly accessed through the free-to-all Geocities homepage.  This site is still blocked as I write.  There are many others.

I offer another example.  A student doing research on the renowned American contemporary poet Allan Ginsberg was denied access.  Ginsberg is known for his passionate writing and colorful choice of poetic vocabulary.  Cyber Patrol branded the Ginsberg site as deemed unsuitable for high school eyes.  One can only speculate whether Cyber Patrol banned the poet site because of his propensity for four-letter words or because he was gay?  In this instance, I asked for and received a reprieve for the sequestered offending HTML code.  It is a request I as a teacher am emboldened to make.  Many students would not.

The question as to whether some material should be controlled is an interesting and important one.  Consider the following questionable sites and/or scenarios posted on the Ohio University censorship WebPages:

The Jake Baker Case 

The case of a young man suspended from university after the posting of stories describing the rape, torture, and murder of a young woman he knew 

The Hate Speech Controversy 

An organization called 'internet freedom' offers its freedom-based stance on censorship on the internet 

The David Hooper Case 

A University of Memphis student who lost, and then regained, his university e-mail account after being charged with violating the Student Conduct Code in a controversial posting to a newsgroup 

The Church of Scientology vs. the Net 

Members or allies of the Church have tried to remove messages written by other people in the Usenet discussion group alt.religion.scientology, and to shut down the discussion group 

Sex, Censorship, & the Internet 

Hypotheticals and case studies 

AOL & the Creative Coalition on America Line 

AOL censors postings by removing them and there are those who feel this violates their rights to free speech 

Intel lawsuit calls barring e-mail fair game 

A ruling that could mark a precedent, as Intel has a “restraining order” placed on internal e-mailer 
Critical thinking.  Educational institutions make a commitment to fostering critical thinking skills.  How can that be achieved when access to information is denied?  A discussion of a site in question affords the opportunity of closer scrutiny while its filtering presents a facade and worse.  “Access denied” is an insult and affront to a student citizen of a democracy.  Again, I argue that I fear more from the people that would shield access to information than the information itself.  If critical thinking skills and responsibility are what the schools are to stress in partnership with parents who along with their student sign an Internet usage policy, then it makes little sense to take away the opportunity for that responsibility to be made manifest.  Similarly, the repercussions for failing to adhere to an agreed upon usage policy is taken away thereby limiting the opportunity for learning personal responsibility.

Sites which Cyber Patrol has been known to block include:

·   The MIT Student Association for Freedom of Expression

·   Planned Parenthood

·   Nizkor (Holocaust Remembrance)

·   The Ontario Center for Religious Tolerance

·   Envirolink

·   The AIDS Authority

·   AOL Sucks

·   HIV/AIDS Information Center

·   Mother Jones (Magazine)

·   The Boston Coalition for Freedom of Expression

·   The Jewish Bulletin

·   Newsgroups: alt.atheism, soc.feminism

  (Peacefire)

I find it difficult and unacceptable to understand the censorship.  While the argument can be and is made that sites may be unblocked using Cyber Patrol’s CyberNOT feature, it would be impossible for students to ask that a site be unblocked without having prior knowledge of what that site is or that it is in fact blocked.  What might be factual, useful and award-winning journalism would not be available to the student as they would not have the knowledge of what was unavailable beforehand.  In other words, what the learner does not know will not be of concern to them.  Would the school publish a list of blocked sites drawing attention to and inviting discussion of the censorship?  Although instructionally useful such action seems hardly likely.  I do not see this happening at BBA.

Library.  The BBA library is a good library.  During the past fifteen years the library has participated in the annual Banned Book Week.  The BBA library deliberately and prominently displays publications which are attacked and censored by various (often religious right) groups across the country.  In 1998, Banned Book Week was held from September 26 through October 3.  BBA participation in Banned Book Week includes celebrating the “Freedom to Read” which states,

When books are challenged, restricted, removed, or banned, an atmosphere of suppression exists.  The author may make revisions, less for artistic reasons than to avoid controversy.  The editor and publisher may alter text or elect not to publish for economic and marketing reasons.  Staff in bookstores and libraries may find published works too controversial and, fearing reprisals, will choose not to purchase those materials.  The fear of the consequences of censorship is as damaging as, or perhaps more damaging than, the actual censorship attempt.  After all, when a published work is banned, it can usually be found elsewhere.  Unexpressed ideas, unpublished works, unpurchased books are lost forever. (American Library Association)

The BBA library places special emphasis during Banned Book Week on each banned publication by placing a lock and chain around it.  The books are unavailable to students during this time.  Such action specifically draws attention, and makes the point that there are those who would prevent basic freedoms.  The books, of course, are made available the rest of the year.  It is astonishing that banned books are deliberately touted, drawing attention to their vulnerability to censorship and encouraging students to read and discuss them, while simultaneously throughout the campus Internet restriction is enforced with very little fanfare or objection.  

The American Library Association’s (ALA) national participation in Banned Book Week is in need of extension to the Internet.  The ALA’s “Intellectual Freedom Manual” clearly implies as much when it states, 

Freedom to express oneself through a chosen mode of communication becomes virtually meaningless if access to that information is not protected.

Funding and Access.  On January 20, 1998, US Senator John McCain threatened to block federal funding of school Internet access projects which do not install filtering software on the Internet.  A few days later, McCain stated, “I believe they will turn the filters on once they've seen what's out on the Internet.”  Once again, I fear Senator McCain much more than the worst of what the Internet has to offer.  This is the same John McCain who on February 22, 2000 surprised the Republican Party establishment by winning both the Michigan and Arizona presidential primary elections.  While Vice President Al Gore’s claim to “inventing the Internet” may be ludicrous, John McCain’s designs to censor it is real.  

As a parent and teacher, my children have been taught to act responsibly and be responsible for their actions.  Taking away the student’s opportunity for developing a similar sense of responsibility through censorship accomplishes little.  The cloak of child protection is a diversion from the implementation of a special interest agenda, that being, minimizing exposure to controversial material and any possible legal or political fallout.  There are those who would dangerously deny access to dissenting political, ideological, religious, atheistic or alternative lifestyle points of view under the smokescreen of protecting children from smut and pornography.  
The United States public in some instances is much more astute than the media and the education establishment than either give them credit for.  On February 23, 2000, voters in the conservative town of Holland, Michigan, “defeated a proposal aimed at forcing the local public library to install Internet filters on computers to keep youngsters from looking at pornography.” (Singhania).  Residents voted 4,379 to 3,626 against the proposal.  Local residents suggested that human supervision is the answer and that free speech and open access are important.
COPA.  The Child On-line Protection Act (COPA) was to go into effect on November 20, 1998.  COPA was enacted in the hectic final days of the 105th Congress as part of an Omnibus Appropriations Bill.  COPA’s intent was to prevent harm to minors (anyone under the age of 17 having access to the Internet).  It imposes a penalty on any commercial establishment run for profit that makes harmful material available.  The challenge to COPA came from the Electronic Privacy Information Center (EPIC), the American Civil Liberties Union and the Electronic Frontier Foundation.  Arguments against COPA revolve around the law’s ability to stifle the presentation of controversial material.  (EPIC)

On November 19, 1998, Philadelphia federal judge Lowell A. Reed issued a temporary restraining order against COPA’s enforcement.  Reed acknowledged the clash between First Amendment rights and the nation’s responsibility to protect children.  (EPIC)

EPIC’s challenge of the government’s COPA has reaffirmed the court’s objection to censorship by determining the act to be a violation of free speech on-line.  COPA is yet another attempt to restrict Internet access by way of limiting school funding through legislation.  Schools in general, and BBA in particular, would be well-advised not to be part of the censorship process, that which is contrary to the principles upon which the United States is founded.

Tactic.  Very early one morning before the start of classes I encountered and questioned two staff members who were having a heated conversation in the open computer laboratory next to the headmaster’s office.  On the screen was the now-too-familiar infamous Cyber Patrol logo with the message, “Access Denied”.  One of the staff, a department chair, was using choice words in response to Cyber Patrol’s antics.  His complaint was to the effect that he did not need this nor any software to block and interfere with his Internet access.  

While the dialogue between the two remained friendly the consensus reached was that the staff should have had the opportunity to discuss the filtering issue before the software was installed.  This discussion needed to take place within an environment where all the players understand the implications of installing filtering and blocking software.  The views expressed were in agreement that those in charge have a responsibility of opening a dialogue and discussion with the entire affected school-wide community of the implications of blocking software prior to implementation.  This includes a thorough explanation of what the software does, who and what it blocks, where the blocking list comes from, software limitations and tracking capabilities.  

Another instructor, upon learning that blocking software (through the proxy server) tracked user activity, made the comment that he would refrain from using the Internet technology because he resented the fact that his every move was being recorded.  This is a major concern, one which the schools are just now coming to terms with and one which society will have to deal with sooner rather than later.  

In 1998, the world celebrated the 50th anniversary of the Universal Declaration of Human Rights which states,

No one shall be subjected to arbitrary interference with his privacy, family, home or correspondence, nor to attacks upon his honor and reputation. Everyone has the right to the protection of the law against such interference or attacks.
If privacy is a universal fundamental human right as stated in the declaration, does that not extend to an individual’s usage of and communications within the Internet?  Does it not apply to learners using the information superhighway at BBA?  I believe that it does.  As of mid-March 2000, Cyber Patrol continues its silent vigil blocking web sites such as the likes of Allen Ginsberg or The Patch to Freedom
CHAPTER XI
Internet Relay Chat
Internet Relay Chat (IRC) is an Internet capability allowing instant keyboard-to-keyboard communications in real-time with many people located throughout the world.  Unlike usenet newsgroups (in which users post messages on special interest bulletin boards that are then redistributed automatically to any and all users the next time that they check in) IRC is a live connection between people.  
The thousands of chat rooms available on-line are as varied as humanity itself, the good, the bad and the ugly.  Chat rooms cover topics which range in scope from cigars to neckties, supremacist to Sparticist political discussion, sex, violence, peace, politics, activism, religion, philosophy, computers, transgenderism, cooking, wine and beer making, candle crafts, depression, Spanish speaking, etc.  In a recent IRC encounter, I counted 11,000 channels or chat rooms.  The list changes, grows, expands and contracts continuously.  At any given moment there may be tens or hundreds of thousands of people participating in IRC nets world-wide.  The largest of these nets is the EFnet.  

EFnet is the Eris Free Net which came into existence in August, 1990 as a spin off from the original and first IRC server founded in Finland (tolsun.ouli.fi) in August, 1988.  The other spin off was Anet (anarchy).  Today, there are many Internet IRC servers.  An IRC user calls upon client software to connect to the IRC server which manages all live communications.  Popular IRC software includes a free product named MIRC.

Potential and Possibility.  Since IRC is a global phenomenon, it has the capability of being an excellent real-time distance learning tool.  It is common for users of IRC to add cameras and microphones to their PCs allowing both video and audio interaction.  A high speed Internet access line (such as ISDN, cable, or better) is required for good quality TV-like motion.  Creativity is the key to effective instructional IRC usage.  Contrarily, intimidation by IRC technology and fear of abuse severely limits its potential and effectiveness.  These fears are similar to those expressed by opponents of open and unlimited WWW access.  Chat room participation by questionable characters and dangerous people further raises caution.  These fears, sometimes bordering on the irrational do, however, prevent a valuable tool with much educational potential from being pursued, often without being tried.

Case-in-Point.  During the past two federal election cycles (1996 and 1998), I received telephone calls from the offices of both Senator Patrick Leahy (D-VT) and Congressman Bernie Sanders (I-VT).  Both federal legislators were interested in establishing an IRC link and session between themselves and BBA students.  Leahy’s office suggested that a small group of motivated students rehearse with their social studies teachers questions which they would then pose in real-time to US Senator Leahy.  The on-line give-and-take was to include students from other schools as well.  The potential for significant learner impact and experience was high.  

Many adults can relate to a single event, teacher or activity that sparked an interest which made a significant lifelong impact on them when they were young students.  IRC interchange and dialogue with one’s federally elected officials is such an event.

Very little equipment is required to access IRC.  Senator’s Leahy office offered to bring his staff into BBA the morning of the scheduled IRC session to insure that the required IRC connection and software was operating correctly.  After presenting the idea to the social studies department for consideration, the idea received little enthusiasm nor attention.  This was true even after Senator Leahy’s office called and left messages with the department chair.  Unfortunately, the IRC session with Leahy never took place.  The session with Bernie Sanders did not happen either.

IRC Popularity.  IRC is extremely popular with students.  “Zillions”, a magazine for children in an interview of readers in 1996 found that IRC was the highest ranked web activity.  I can personally attest to IRC’s voracity amongst teenagers.  Our daughter, Guinnevere, was a senior at BBA during the 1997 – 1998 school year.  When home, she often used a continuously active IRC connection.  This connection served as a message center, appointment scheduling mechanism, homework help hot-line, foreign, domestic and local current events and happenings news service, a place to keep old friendships going,  etc.  As a student attending Sarah Lawrence College she uses IRC to keep in touch with friends all around the world.

“Zillions” magazine also found that 1/3 of the students had problems with IRC.  These problems include requests for personal information, profanity, inappropriate advances and adult intrusion into IRC channels set aside for children.  None of these should be treated lightly.  Rather than shun this aspect of technology usage, schools such as BBA would better serve their students by explaining the pitfalls and possibilities of IRC technology while exploring its potential.

Aversion to IRC.  I often wonder why BBA which does a commendable job inviting and hosting candidates running for office ignores the expanded potential of IRC interaction with these same individuals.  Though I do not have a satisfactory answer, I suspect that either a fear of or uncertainty about the technology is a factor.  Unfamiliarity with IRC’s  possibility and potential is another factor.  There is, of course, the side issue of avoiding politics.  In a cynical age where the adult population tends to avoid the political, the probability of its deliberate inclusion into a lesson plan is low, the use of technology to pursue it less so.

It is not difficult to imagine the benefits of using IRC in a foreign language setting where students in a foreign country such as Spain are communicating in Spanish with students at BBA.  BBA has month and year-long term exchanges of students with Spain, France, Germany, Japan, Russia, the Republic of Georgia, the Czech Republic, Indonesia, Turkey and others.  IRC could be of great benefit to participants.

Interviews with staff suggest that there exists the perception that IRC often becomes  a “blow-off” session rather than having meaningful instructional value.  The assumption being made is that students will engage in “useless” chit-chat rather than serious study.  The merits of IRC (or any other technology) require being put to the test by individual instructors before such a conclusion can be drawn.  It must also be stated that there is merit in maintaining dialogue with other human beings even when the conversation is not of an intellectual nor academic venue.  Why not use IRC to get to know people in foreign lands with diverse opinions?

Another perceived drawback to IRC is the potential for learners to come across inappropriate or manipulative dialogue.  While this is true of unfettered IRC usage, it is almost impossible during registered access sessions (as in a dialogue with elected officials) where participants are invited while all others excluded and the chat room is monitored and moderated.  Monitoring and adjusting is a component of good instruction and is often associated with self-assessment.  IRC usage can easily subscribe to well-regulated assessment practices through real-time instructor participation and oversight.

Numbers.  It is estimated that 10 million youth world-wide today are on-line.  Most have knowledge of IRC.  By the year 2002 that number is expected to grow to 42 million.  To shield students from the possibility of harmful IRC usage is understandable.  It is difficult to accept this argument for avoiding IRC for monitored learning purposes.  It is not necessary to further state the arguments against independent IRC access.  They are similar to those used against unfettered Internet Website and usenet newsgroup access.  

A significant number of staff made reference to IRC as being more technology.  IRC is one more aspect of technology usage requiring attention and new knowledge.  The limiting factor once again appears to be time constraints.
CHAPTER XII
Student World Wide Web Usage
Extensive interviews with students reveal that for the majority of the time school access to the Internet is for legitimate educational purposes as defined in the BBA Internet Usage Policy statement (Appendix I).  Personal observations suggest that for over 90% of the time where students have Internet access it is supervised by either the classroom instructor or the library staff who make it a point to be aware of students’ technology usage and activities.  There is a concerted effort on the part of the BBA staff to make it their business to scan screens for improper sites and act accordingly.  In the past, students have lost Internet privileges as a result of non-compliance with the stated educational goals of the technology usage agreement signed by learner and their parents/guardians.  
Periodic examination of the school’s proxy server activity continues to show that research activity through a search engine (such as Yahoo, Infoseek, Metacrawler, and others) is the most popular web activity.  Search topics are a fair indicator of adherence to the BBA usage policy.  The technology director reports that approximately 15% of the time the Internet is being used for access to inappropriate sites, where “inappropriate” means not allowed as determined by some higher school authority.

Another perhaps more strict but, useful and clear definition of inappropriate, is that which is stated in the usage policy, i.e. “as not in the pursuit of that which is of established educational value.”  As with all such broad phrases this one is open to interpretation.  What is “established educational value”?  The future holds the probability of a learner challenging the Internet usage policy on such technical and/or legalistic grounds.  However, after more than two years of high profile access, that has not occurred. 

The staff and the technology committee are cautiously optimistic, believing that the policy as presently written and enforced is acceptable.  There is however, a growing number whose concern puts forth the premise that there exists a need to tighten monitoring and enforce restrictions.  That is to say, the staff is aware that some students are circumventing the best supervisory activity and are subverting the usage policy through accessing sites that would be deemed inappropriate by most liberal standards.  

Student Opinions.  Students themselves admit to inappropriate use.  Some are quite honest and straightforward in their opinions on restricted access to the WWW (whether by supervision or blocking), to email access and to chat rooms.  The key word is “inappropriate”.  The term is defined in a myriad of ways by different people.  To the school officials the term refers to any activity deemed as inappropriate.  To some students, those most capable of circumventing the restrictions, there are few inappropriate sites or activity.  They see access as a right rather than a privilege.  Circumventing restrictions become a challenge.  My observations leave me little doubt that any student desiring either email or chat room (IRC) access can acquire it quickly.

Email Revisited.  Many students whom I have interviewed state matter-of-factly that they send and receive email daily.  They get around the software restrictions that are imposed.  They do so by accessing email through websites that offer email services and, if necessary, add or change their email addresses and access mechanisms.  The cat-and-mouse game between students and the school’s restrictive actions raises the ire of many “hacker-enabled” students.  It also emboldens many to find ways to “beat the system.”  And, they do. 

Students have friends all over the country and the world as a result of their studies and travel and notably as a result of their personal (home) Internet activities.  They also have some free time.  The author’s daughter was such a student.  She had completed most of the requirements necessary for BBA graduation and was heavily involved in other school activities.  Yet, during her free time she was not allowed to use email to maintain her relationship with her friends on-line.  Within a matter of minutes she realized a method that would work.  Email is an important aspect of the telecommunications revolution and as such student access to it should be a part of their Internet and real world experience.

Recommendation.  Observations over time reveal a major flaw in the method and manner by which BBA students conduct research on the WWW.  Many students seem not to understand what research is.  Student use a single source of information and do not investigate their sources.  Minimal research efforts may be due to laziness or not caring about their work or both.  The students’ desire to meet the minimum number of sources required for the bibliography contributes to inadequate critical research methodology.  Such inadequacy is compounded by the ease through which information may be found on the Internet and commonly jumping-to-conclusions when information is located.  The naïve assumption is often made by many students (and adults) that information is all equally valid.

Since the WWW is capable of returning hundreds and thousands of site locations on any one search, students are prone to incorporating the findings of the first hit into their work.  This then leads them on to the next point or topic that they wish to make or research.  Seldom do I observed a student search, find, read, summarize and evaluate multiple sites making judgments as to the comparative worthiness of their findings.  Students often fail to take into account that that which is written is not necessarily accurate or true.  While this holds for books as well as the WWW, the opportunity for coming across disputed or non-credible writers and information using technology is high.  This is especially true given the power of the WWW to elevate the status of anything which appears on the video screen to seeing truth or fact.

Video.  Computers use video technology and as such they share many of the same benefits and drawbacks as television.  Video technology takes advantage of human hard-wiring which emphasizes the visual.  What is being viewed is perceived as relevant, important or real.  If the medium is the message, as Marshall McLuhan stated in the mid-twentieth century regarding mass information distribution technology, then that is much more the case today with the Internet.  Students presently have difficulty separating fact from fiction and documentary from docudrama.  Adults find it difficult to distinguish hard news or news analysis from tabloid journalism.  These inabilities are transferred to the Internet in a steady stream of progression from the notion that “if it is in print then it is true” to “as seen on TV”.  The WWW is after all, more TV, and will become even more so with the advent of affordable high-speed digital lines into our homes transforming the Net into a television-like distribution system of unlimited channels.  It becomes increasingly more important for critical reading, listening and especially, viewing skills to be taught and learned.  With the use of the Internet, more information is now available to more people than at any time in human history.  Commensurate with that access never before have critical thinking skills been so important.  

Integration.  Access to information is secondary to acquiring technology integration.  Users of the Internet require more than access and usage skills.  They must be trained in critical thinking skills allowing them to come to conclusions based upon multiple sources.  Conclusions are often based upon or lead to controversial material.  That is, the student may find opposing, conflicting or unsettling opinions.  Often, passionate adherents debate information and question each other’s resources and/or motives.  This may be seen as a desirable outcome of good teaching and instruction leading to participatory learning even when it leads to disagreement and passion.  Why is that to be avoided?

Most instructors tend to shy away from controversy.  History textbooks carefully avoid it.  (Appendix W)  They deny students the drama and the possibility of learning from past conflict resolution, successes, mistakes, etc.  The avoidance of controversy attempts to lend an air of respectability to the material presented.  The student, when performing commendable research, however, is likely to find information on the Internet that challenges the established curricular and/or personal paradigm.  Instructors who agree with their curriculum should be able to defend it  Such challenge is good for them and good for the learner.

Regular use of the Internet by educators is not the norm.  In a 1996 national teacher survey the most likely reason for regular use of the Internet is the availability of a website that contains resource and instructional materials linked to a specific textbook.  Thus, the skills necessary for critical thinking development are ignored by the strong triumvirate of textbook, instructor and website.  

Websites linked to textbooks are convenient.  They follow the same style and design as the textbook.  Exactly the opposite is required.  To believe that such websites would not be more of the same standard corporate fare is short sighted.  Textbooks are a multi-billion dollar business.  Typically, district or statewide textbook purchases require passage through a screening, review and approval process.  One can only speculate how quickly websites will require similar content screening and acceptance rating.  Further enhancing national textbook hegemony through supplementary Internet extension is a step in that direction.  In is not too farfetched to envision a school blocking an evolution Internet sight.  

Potential.  Herein lies the incredible potential of the Internet.  While a social studies book may not contain controversial material, the Internet does.  For every opinion on any given topic one may find numerous counter-opinions, that is, if one chooses to find them.  The possibility of controversy inherent in using numerous opposing points of view as part and parcel of a critical thinking or other class is and should be a welcome component of learning.  It should be encouraged.

The emerging social and personal models of who we are as people are influenced by the media with which we identify.  In the digital age that model is changing and fluid.  If students are to receive an education which instills the values of free-thinking and open-mindedness, if they are to be thinkers who go beyond responding predictably to corporate and other organizational stimuli, then they must be taught critical media assessment skills.  Such skills could serve society well becoming incorporated in every level of technology platform usage. 

Given the present tendency of “teaching to the book” in most secondary schools, divergence from curricular doctrine is not likely.  Introducing controversy through digital media such as the WWW is even more unlikely.  Thus, teachers in general shun active engagement with the WWW.  It is much safer and easier that way, causing fewer problems with parents, community and administration.

Caveat.  Educational technology and technology usage is big business.  Aside from the obvious costs of the hardware, software and initial training in implementing any educational technology platform, there is the potential of harvesting untold wealth in the exploitation of its users.  There are immense fortunes to be made through controlling the dissemination of information in the attempt to influence the beliefs and actions of human beings.  (Lippard and Jacobsen)  

Advertising is such an activity. Money is power and as a consequence the school environment, as it further embraces technology, becomes an outlet for more “free market” forces to flourish.  While many revel in the thought, others are quite concerned.  For the moment, the freedom to pursue information is relatively unrestricted (Cyber Patrol not withstanding).  As time goes on, however, the Internet is becoming more dominated by big corporate interests.  

The corporations have more at stake in bringing an advertisement to a child’s head in the classroom than to providing them with useful information.  This sentence is well worth rereading.  Trans national corporations hold little relevance toward critical thinking skills which may lead students to reject corporate propaganda.  An interesting question arises: will filtering software be used to block out corporate advertising?  Such action is highly doubtful, yet it is at least as important an issue as blocking school-determined “inappropriate” sites.  Filtering software such as Cyber Patrol is incapable of blocking advertising.  An interesting and telling observation suggests that having such capability would leave the WWW with scant little audience.  With the mega-mergers taking place within the Information Technology industry, it is only a matter of time before the corporate producer and provider of WWW content and the filtering and censorship agent become one and the same.

Intrusion.  The WWW thus becomes the investment playground for the rich on a world-wide level ¾ a playground of very few and increasingly fewer major players.  Despite all the effort and fanfare there are few worldwide Internet users when compared to Earth’s total population.  If the entire population were reduced to just 100 people then no one individual would be using a computer nor accessing the Internet.  Such disparity in access will unlikely be bridged in a generation.  
We are not in a world where everyone is fed adequately.  There is lack of housing and has access to clean water and sanitation.  Forty-four million people lack health insurance in the United States.  In the hierarchy of individual needs computer access is a low priority.  (Hand-Boniakowski).  The potential for mass marketing reaching billions of new users word-wide is irresistible to corporate adventure.  The thrust, therefore, for the corporate global expansion of the Internet lies not in the fostering of global critical thinking skills but, of superseding them with unlimited commercial advertising to the many leading to exploitive pecuniary potential for the few.  In the process, the widening gap between the rich and poor, between the haves and have-nots will continue to widen.  That widening gap closely follows the progression of computer usage and in particular, the advance of economic globalization.

For years, the widening gap between America's rich and poor was deemed a phenomenon of the 1980s. But a new Census Bureau report shows the disparity becoming even greater in the 1990s…From 1992 to 1994, the share of national income earned by the richest 5% increased by almost 14%.  (U.S. News On-Line)

While the rich become super-rich, the poor become poorer.  The intrusion of globalization made possible through computing and information technology has created wealth of unprecedented proportions.  Bill “Gates’ net wealth” is placed “at more than the combined net worth of the poorest 40 percent of Americans - including their home equity, pensions, mutual funds and 401(k) plans.”  

According to the United Nations Development Program, the assets of the world's 358 billionaires are greater than the combined incomes of countries with 45 percent of the world's people, or about 3 billion human beings.  (Texnews)

Not Needed.  What education does not need is the further intrusion of the corporate world into the classroom.  Television is already a feature of the modern classroom where programming and commercials influence the young mind.  The Internet takes the individual quest for knowledge, understanding and discovery and exploits it through the introduction and injection of advertising for profit — advertising whose message is mostly bogus having little social value.  From a marketing perspective it is more financially advantageous having students searching for information visiting hundreds of advertisement-laden sites than reaching the correct source of information on the first try.  Failure to find information quickly becomes a positive consequence as it expands advertising visibility.  This is a sad state of affairs.

Corporate studies are presently being conducted for the best means of marketing to children using the Internet in the educational setting.  Technology purchasing forecasts as well as Internet usage in public school products and services are becoming big business.  These are intended for marketers who wish to enter the educational frontier of advertising directly to students who are engaged in the process of learning even when they are alone just exploring.  This big business is about to get bigger.  While there are 42,000,000 children in the United States aged 4 - 12, there are billions in the rest of the world.
CHAPTER XIII
Works in Progress
BBA and the Smith Center are installing technology tools for the 21st century.  Completed in mid-November, 1998, there is a new MacIntosh-based desktop publishing studio and a modern state-of-the-art digital video recording and editing studio.  (Appendix T, U)  The MacIntosh facility, through a generous local business donation, contains a high speed high resolution laser color printer.  The installed software when used in conjunction with high-resolution scanners and digital cameras have the capability of producing good quality publications.  

Unlike most public schools in the United States, BBA is a fortunate educational institution.  In a national climate of decreasing school spending, the school has the uncommon strong support of the local community and individuals capable and willing to provide substantial financial assistance.  Facilities such as the Smith Center are not available to most secondary institutions.  

Publications Studio.  Students have shown high interest in the publications facility which contains the Avid video editing system hardware and software.  The Avid Xpress system is a fast way of creating high-quality video and multimedia content.  (Avid)  Projects within courses revolving around this technology include publishing a respectable school newspaper, parental newsletter, literary magazine, play bills, posters, art prints, etc.  The possibility of in-house yearbook production is good.  

The MacIntosh studio is networked to the BBA Windows NT network.  Thus, the publications facility has full and fast access to the Internet.  There is considerable excitement over this facility. 
Video Studio.  The video studio contains two rooms.  One room is large and contains the necessary electronics, acoustics, lighting and wiring necessary for professional video recording.  More significantly, an adjoining smaller room contains a complete digital video editing control room using the Trinity system.  Through formal courses which began in January, 1999, learners have the capability of operating a professional digital video production facility.  

The Trinity system is a full video production product developed and made available by Play, Incorporated.  Trinity is a live production switcher allowing eight simultaneous video inputs and two still sources.  Color remapping is possible as well as soft-edged organic wipes and animated 24-bit graphics.  The Trinity System allows 3D digital effects, non-linear and linear editing, digital backgrounds called backlots, etc.  (Studio Spectrum) 

In an attempt to gauge interest in video production, student volunteers were requested to film the well-rated BBA soccer team.  The team played in the Vermont State championship final game (1998).  Students were individually trained to staff the new professional Sony digital cameras, cover the event, then edit and produce a ten-minute news presentation including on-campus events along with the championship game as a sports component of the program.  After digitally cutting, pasting and adding special effects, the production was broadcast throughout the Smith Center’s cable TV system to all classes.  The viewers participate in an extended homeroom advisory period designed to increase the interplay between homeroom advisor and advisee.  In truth, students pay much more attention to the monitor and than to the advisor.  

This period was scheduled as a trial event and proved successful at getting advisee attention.  During the BBA 1999 – 2000 academic year, a weekly ten-minute professionally produced BBA student news program is broadcast throughout the school campus.

Restructuring.  As new equipment comes on line at BBA, it has necessitated a re-evaluation of the technology instruction program.  Desktop publishing and digital video production possibilities aside, the increased complexity of installed equipment has presented not only a maintenance and upkeep challenge, but the possibility for increased student participating and learning.  For example, as the school’s requirements for creating and regularly updating homepages increases it allows for more students and faculty to participate in that process.  

Home page development, update and maintenance will be necessary on both an in-house local basis and as a professional presentation on the WWW.  An overwhelming majority of students, when asked exhibit a strong interest in learning how to create, set-up and maintain personal home pages.  Such instruction is a large component of the Advanced Computer Applications classes.

The same is true for the instructional staff.  It is significant that the instructor of the BBA’s first official home page course was a participant in this author’s mentoring sessions.  During a home page in-service technology session, a dozen teachers participated in training designed to introduce and develop home page construction skills.  Many have at least a vision of what their professional home pages might contain and how to begin putting them together.  A department-wide technology goal for all departments (incorporated within each instructor’s professional development plan for academic year 1998 - 1999) includes a home page component.  (Appendix K)

BBA teaching staff envision incorporating students into their web design process.  This student participation will presumably take place within the context of specific academic curricular activity.  Students participating in the home page design course will be used for instructional, support and consultation purposes.

Help Desk.  BBA offers courses entitled Advanced Computer Applications, Part I and II.  Not too long ago, these courses covered a smorgasbord of topics depending upon student’s base knowledge, understanding and interest in computer technology.  The incorporation of the school-wide technology platform has called for a re-evaluation of the class.  The scope of the course was broadened to include instructing the students in software and hardware to such an extent that they can become problem solvers.  Advanced Computer Applications students become BBA’s first source of knowledge and information.  These students use cordless phones so anyone on campus in need of assistance can call and get help.  Thus, the students become the school’s de facto help-desk for common and moderate-to-difficult problems.

Former graduates respond positively when asked to express their opinion of the course’s changes and are informed about the help desk.  Students are often willing and eager to help showing their knowledge and skills.  Formalizing the role of student as instructor also helps build self-esteem.

Cisco Systems.  As of January, 2000, BBA campus is almost completely networked.  Built in the first quarter of the 19th century, the old main blue marble Seminary building was finally connected.  Future possibility includes installing multiple wireless microwave local area networks (LAN).  These LANs would allow any computer on campus to be part of the Internet without requiring physical connections.  While the prospect is exciting, even more hopeful are the instructional possibilities and student initiated maintenance possibilities.  Microwave LANs also open up the possibility of equipping every student with a remotely accessible notebook computer.

BBA uses the latest state-of-the-art networking hardware such as connecting switches, routers, etc.  It becomes advantageous to instruct students in the construction and maintenance of the system.  BBA uses Cisco Systems products in its network and technology platform.  Cisco Systems is interested in establishing local and statewide Vermont programs whereby students are trained in networks and networking.  Through the process these students will receive certifiable network training which will be highly marketable upon high school completion.  

Though the partnership between BBA and Cisco Systems is not a reality, the Office of Technology Director is actively pursuing the possibility.  Cisco Systems is in need of a facility and BBA is willing to make the commitment.  The school is dedicated to making technology relevant not only for traditional students pursuing a college education, but also for those who wish to obtain good paying jobs upon graduation without much further schooling.  The CISCO systems networking course is expected to be offered during the 2000 – 2001 academic year.

Student interest in the networking course is encouraging.  Students who have in the past participated in, and those currently enrolled in the BBA amateur radio program, particularly respond positively to the possibility of receiving such training.  BBA has a proud and long-standing tradition of technology usage through its highly successful amateur radio program.  For example, email for selected students was available via digital amateur radio world-wide interconnect as early as 1987, eight years before the general public had even heard about the Internet.   

Cisco Systems is a world-wide leader in providing networking hardware and services for the Internet.  Cisco Systems provides world-wide training and seeks partnerships with other companies, corporations and institutions.  It is based in San Jose, California.  (Cisco Systems, Inc.)

Concentration.  With the increased pace of implementing technology, BBA realized that a single program for earning a high school diploma was out-of-date.  Over a period of years, BBA faculty, staff and committees (on which the author serves) have designed a multi-path approach to acquiring a diploma.  This approach has broken graduation requirements into various categories better serving students and preparing them for life beyond secondary education.  The result has been a program leading to graduation tailored to the individual interests and future goals of learners.  It further maximizes  opportunities for making use of available BBA technology.  (Appendix J)
CHAPTER XIV
Classrooms to Careers

On December 7,1998, Vermont federal Senator Jim Jeffords convened a statewide conference entitled “Classrooms to Careers: Preparing High School Students for a Global Economy.”  I attended the conference.  Presented in collaboration with the Vermont Chamber of Commerce Business-Education Partnership, the conference addressed the issue of drastically restructuring secondary education in the United States and Vermont to “further meet the high skill needs of business in the 21st century.”  

Throughout the conference statistics were presented suggesting that high schools are failing in producing enough knowledgeable graduates in the areas of science, mathematics and technology.  Speaker after speaker claimed a dire shortage of workers knowing enough mathematics and science to meet the needs of employers in the information-age-based economy.  Presumably, thousands of jobs are going unfulfilled because 6-out-of-10 applicants are educationally unqualified for the positions available.  

It was reported at the conference that the skilled worker shortage, especially in the high technology areas, is so acute that US employers are turning to immigrants to meet the demand.  Efforts in Silicon Valley have attempted to persuade the United States government to allow for easier entry of foreign high tech workers.  The high tech industry has asked the US government to ease the cap on the number H-1B visas being issued.  H-1B visas allow immigrants to enter the United States and work in labor shortage areas for up to six years.  

Senator Spencer Abraham (R-MI) sponsored the bill which passed the Senate Judiciary Committee in early April, 1998, raising the cap from 65,000 to 95,000 that year.  The cap then raises the limit to 115,000 for each year from the years 2000 to 2002.  (San Francisco Examiner, April 1998)  The legislation originally sponsored on the Senate floor (March 27, 1998) by Senator Edward Kennedy is called the High-Tech Immigration and United States Worker Protection Act (S.1878)

The Vermont School to Careers Conference declaration that the State of Vermont faces a shortage of skilled workers is an outgrowth of the Silicon Valley actions and events in the US Senate.  There exists, however, some controversy over whether the skilled worker shortage is in fact real.  

While lack of high tech knowledge and experience is cited most often for the shortage of workers, many qualified individuals are having difficulty finding employment.  While citizens and educators have been questioning what is wrong with American education, high tech employers have been making a case to reform the schools.  The evidence suggests, however, that US graduates can do the math, but they cannot find the jobs.  Some academics point to the entire skilled worker shortage as being a ruse, a public relations ploy attempting to support the call for increases in the number of cheaper immigrant workers.  (Matloff).  

The issue appears to be not one of a skilled worker shortage, but rather, one where in order for high technology corporations and the industry to remain “competitive”, that is more profitable, wages must decrease.  Skill-based technological change requires an increase in compensation and premiums for highly trained and educated personnel. (Employment Policy Foundation).  This has led to a wide earnings gap between unskilled and highly skilled workers.  Since high skill wages cannot be reduced, other means to acquire cheap labor become necessary to sustain increases in profitability.  

Foreign workers entering the US work force are almost always guaranteed to acquire higher wages then in their countries of origin.  These wages are, however, lower than those which the domestic work force expects.  A skilled worker shortage scenario shifts employment opportunity from domestic to less expensive immigrant workers.

Corporate practices such as these have increased anxiety.  They have pitted workers against each other instead of recognizing similarities and developing solidarity amongst working people.  This practice not only allows corporate profits to increase by paying the foreign workers less, but increases pressure on all the skilled workers to take less (less pay, less benefits, less security, etc.).  As an additional bonus to the bosses, the workers can fight amongst themselves rather than organizing against unfair labor practices (i.e. shareholders, CEOs and financial restructuring vandals).  A very different picture might exist if domestic high-skilled workers used their clout to insist that immigrants get paid as high a scale as they themselves are paid commensurate with their skills.  (Hand-Boniakowski)

Under the guise of becoming more competitive, corporations continuously restructure.  They claim real competition is good for everyone and in theory should provide adequate wages and benefits for employees.  The emphasis on remaining competitive, however, has redefined the process to mean a race to the bottom in wages.  Skilled US high tech workers are in fact competing with overseas workers who often make less than a dollar per hour.  

Affect on Vermont.  The Vermont Schools to Careers Conference is a local reflection of the race to the bottom.  It is business’ attempt to lay blame on education for a perceived skilled worker shortage, one which may not exist.  It is also an attempt for business to make a case for the privatization of public schools for the purpose of making them profitable.  Secondary schools are the last remaining bastion where corporations have not taken control completely for the express intent of making a profit.  

Regardless of whether one agrees with corporate aspirations to influence education policy and transform the schools, changes are being made swiftly.  BBA has responded to the call for restructuring and has redesigned its programs and requirements for graduation to reflect the need for technologically training its student population.  BBA recognizes the need for its graduates to receive the high tech skills necessary to enter the work force or college upon graduation.  The redesigned requirements for graduation were determined through analysis of student, parent, educator, administrative, community and business input.  

The BBA faculty and staff are diverse in their political, sociological and pedagogical points of view.  These viewpoints combine and are made manifest within a myriad of  committees.  The committees attempt to implement graduation course requirements that suit the needs of all students.  Thus, BBA’s multi-path approach to achieving a high school diploma takes into account the growing emphasis of incorporating technology usage in its course offerings. 

Technology usage at BBA, while certainly having room for improvement and addition, is a blend of information age and traditional learning.  The separate information technology concentration places the school in an innovative leadership position.  It is undeniable that technology affects instruction and learning.  The simple fact that computers and the Internet did not exist during the secondary schooling days of most present-day veteran instructors is sufficient testimony to this conclusion. 

The promise and problem of technology usage is a dichotomy of possibility.  While the democratization of information on the Internet is a welcome event with sources of information more available than ever before, there exists the increased difficulty of determining whether those sources are credible (McNeil).  Too often, the learners first encounter with information is their last, taking the newly found words as truthful and accurate.  In my findings, unbiased information is seldom present.  

Instructors.  The BBA staff are driven to curriculum alteration incorporating technology.  This trend is toward major change in instruction not only at BBA, but across the nation.  The staff have no option in the matter.  Every individual, from instructors and aides through custodial and administration is affected by the technology and information revolution.  Even in simple matters there is evidence of this change.  Memos which were slotted into mailboxes via paper, though they have not disappeared, are supplemented by notices and correspondence via email.  One can only expect technology to continue to change the interactions between people and information.

A Center.  Dozens of students, instructors and staff, both inside and outside BBA, have been a part of a technology field study.  Educational and other institutions have been visited and conferences attended.  What is clear is that BBA as an instructional institution has become a place to visit and its staff and policies worthy of investigation.  The Smith Center continually has a steady stream of visitors from all over the State of Vermont, New England and beyond.  Library conferences regarding technology usage are held at the school.  Local businesses incorporate BBA facilities in high tech presentations.  The school is fast becoming a model for community-business-education cooperation.  The classroom-to-careers program has received high praise for its pace-setting accomplishments.  BBA instructors are sought after as presenters of technology integration and schools-to-careers information.  A new school-within-a-school program is physically located off campus giving at-risk learners alternate educational opportunities.  

Parents, instructors, educators and outside observers often praise BBA’s programs, students, staff, administration and facilities.  Technology usage has fostered a quantum change in the instruction and climate at the school.  While not without problems and concerns, technology usage offers the possibility of democratizing information and further realizing human potential possibilities.  
CHAPTER XV
Instructional Time Frames and 

Information Technology

The Smith Center unofficially opened for school use in May, 1997.  It officially became a full-time facility beginning with the academic school year 1998 - 1999.  Commensurate with adopting a new facility, BBA switched its instructional model to block scheduling.  Block scheduling creates a longer instructional period typically between 60 and 90 minutes.  The time frame adopted for BBA's block schedule is 85 minutes.  In contrast to block scheduling, the more traditional Carnegie unit lasts 45 minutes.
Block scheduling allows extra time for integrating technology into the classroom and curriculum.  With more time, BBA teachers and instructors have the ability to use computers and technology as part of their ever more sophisticated technological repertoire.  The BBA school-wide goal for the academic year 1998 - 1999 states,

To integrate technology as a key component of learning within Burr and Burton’s longer instructional blocks.

The pedagogy behind setting a technology goal within the context of the availability of the new Smith Center and the national emphasis on computer skills was and is a sound one.  It was time for BBA to take steps moving the school toward a technologically-oriented future.  Major focus and attention was directed in this direction.  Faculty professional development plans (PDP) submitted during the year focused on the school-wide technology goal.  Individual action steps (three, four or more), department and personal goals were addressed from each instructor's unique vantage point and teaching position.  The PDP indicates each teacher's commitment not only technology, but also to block scheduling. (Appendix K)

Block scheduling, just like any other educational idea or concept, has its proponents and detractors.  Over the course of the fifteen years that I have been teaching at BBA, both technology and block scheduling have become hot topics of discussion.  This is true both locally and nationally.  Technology and block scheduling have enjoyed much enthusiasm from school administrators.  There are staff rumblings, however, just beginning questioning the efficacy of block scheduling for some subjects.  These rumblings and their appropriately instigated debates and discussions are taking place on the national level often spurred on by concerned parents.  It is not surprising, therefore, to see questioning not only of block scheduling, but also of technology.  Sufficient time at BBA has passed to merit a closer consideration and examination of both. 

Block Scheduling.  Educational trends and changes come and go often inspired by research.  A popular cliché common to many teachers is that given enough time a discarded trend will once again be in vogue.  Trends often pursue a researcher's own quest for further education, justification of position, or determination to influence education in one (hopefully positive) direction or another.  A case in point might be Madeline Hunter's effective instructional model.  Though still in use in many secondary schools the model is no longer the movement to emulate.  
Veteran teachers often make the observation that every so often there seems to appear a new movement desiring to reinvent the educational wheel.  There is nothing wrong with occasional stimulation attempting to achieve excellence in education.  The stimulation is most beneficial when its raison d’être goes beyond local, personal, superficial, administrative or trend setting, trend joining or show-and-tell imperatives.
Block scheduling doubles or quadruples the time of a traditional Carnegie class unit.  There are four basic types of block scheduling.  They are:

· 4 X 4 Plan

· 4 X 4, AB Plan

· Copernican Plan

· The San Francisco Urban Plan

4 X 4 Plan.  In this plan, all standard year-long courses from the traditional plan are converted into half year long courses (semester courses) of 90 minute classes. All former half-year long courses are converted to marking period courses of 90 minutes.  A student takes a total of 4 courses per day - two in the morning and two in the afternoon.  Instructors teach 3 classes per day with either a 90 minute prep period or a 45 minute prep period and a duty.  At mid-year there is a new schedule for all teachers and students.  (Hottenstein and Canady)

4 X 4, AB Plan. This plan is similar to the 4 X 4 plan except that students have 4 different classes every other day.  They carry 8 classes for the entire year.  Teachers dislike this method because they must service between 150-190 students.  The variety of preparations can make planning difficult.  The principal drawbacks to this plan are:

• Students are constantly picking up subjects, intensely studying them for a day and then putting them away for a day. The continual breaks in concentration creates focusing problems.

• The preparations for 3 different 90 minute classes on odd days and three completely different 90 minute classes on even days are an exhausting problem for teachers. Teachers just can’t keep the pace up for any real length of time.  (TPSWDA)
Copernican Plan. In this plan a student has just two classes per day - each for 180 minutes.  The course is accelerated and completed in just 30 school days.  This method enables students to concentrate on just two classes at a time.  Every 30 days the schedule for every teacher and student changes.   (Carroll)

The San Francisco Urban Plan. This is similar to the 4x4 plan.  However, there are three semesters of 12 weeks each.  What was formerly a year-long course is covered in two semesters or a total of 24 weeks.  (Picciotto)
Discussion.  Every human plan or system has shortcomings.  The above block scheduling variants are no exception.  It is noteworthy considering that each of them is designed with the positive viewed premise that they will provide for more subject learning time.  In theory, this leads to a broader, bigger and more in-depth understanding of the material studied.  Conversations with colleagues both inside and outside BBA suggest some disappointment.  The contrariness is most pronounced within the BBA mathematics department.  

BBA Mathematics Department.  The six members of the BBA mathematics department agree that they do not cover the same amount of material in a given mathematics course with instructional blocks as they did with Carnegie units.  They do not see learners attaining a more in-depth understanding of the subject matter.  

BBA adopted 4 X 4 block scheduling model.  Since class is 85 minutes long, it is 5 minutes short of actual doubling.  Thus, during the entire course of a teaching a year (a half-year in real time) overall contact and instructional time is reduced.  Of more concern is the sequence of the instruction.  During the freshman year students taking Algebra I complete their studies by mid January.  Their next mathematics course commences the following fall.  This class, a geometry class ends in January of the sophomore year.  The geometry curriculum is not algebra intensive.  Algebra II is then taken in fall of the student’s junior year at the earliest— two full years after the beginning of algebra I, one-and-half years after algebra I studies have ended.  

I taught algebra II in the fall of 1998.  This class was one of the first Algebra II classes under block scheduling.  I can attest to major problems and shortcomings associated with blocks.  In a class of 18 students almost all were unable to understand nor plot linear equations.  Absent such skills, it was unrealistic to proceed with the Algebra II curriculum.  Considerable time was devoted to teaching Algebra I material.  Many learners had difficulty with that material as well.  The problem is compounded if the freshman Algebra I course takes place in the fall and the junior Algebra II course takes place in the spring.  There is too much time between Algebra instruction, i.e. two years between courses.  Content continuity is broken severely with understandable and lamentable consequences.  

Technology and Blocks.  Technology may further complicate block-based instruction.  An unsolicited teacher comment offers an insight. : “Videos are fillers for block scheduling.”  The question might be asked, “If videos are filler, then, how much of what passes for technology within curricula is fluff, not essential or distraction?” 

On the surface, technology and block scheduling co-exist well together.  Technology usage is time intensive.  The learning curve for software and application packages is long.  The BBA English department has taken advantage of blocks and technology through the integration of creative writing, research, research report writing and word processing.  Time has shown this integration sets a good foundation and works well.  

Many BBA students and faculty are very familiar and adept using Power Point.  Teachers use this program package to develop and enhance instruction.  Students use the program to create class presentations easily shared with classmates.  

Creating Power Point presentations takes time.  Staff agree that Power Point presentations can be very impressive and useful.  The question, however, is not whether the presentation is impressive, rather, is the knowledge learned from putting the presentation together worthwhile?  In the end, is the sum total of knowledge attained, its sequence and scope and breadth of understanding a significant improvement over pre-computer technology instruction?  Is the sum total of the knowledge attained a significant improvement?

An often heard concern questions whether technology usage is window dressing and a diversion from the real task of educating young people.  Some BBA teachers question the use of technology within the classroom as another example of education reform responding to negative public opinion of US schools?  They suggest that the appearance of something new being done, something new taking place is one driving force behind technology's rise in visibility.

The administration favors block scheduling and technology.  Students change classes less often.  Learner out of class time is reduced.  Students face computer monitors for long periods of time appearing to be actively involved in learning.  Students prefer video-based content delivery over lecture.  Technology satisfies learner engagement needs.  Facilities and/or equipment can be impressive.  Technology is more fun.

Corporate Model.  Secondary schools in the United States are increasingly succumbing to the corporate model of increased efficiency.  Increased efficiency affects instructors.  More work is done often with fewer employees.  Part-time instructors are hired to fill vacancies created through full-time teacher attrition.  More paperwork, scheduling, grading, recommendation writing, etc., are done faster than ever before as a consequence of new technology.  Machines make people work faster, easier and the work is more plentiful.  A mathematics department colleague made the observation while writing a college recommendation that it takes longer to write recommendations because computers have simplified the process to such an extent that it is easy to always write another paragraph, which he does.

American education is being corporatized. In April 1998, Greenbrier High School (Evans, GA) student Mike Cameron was suspended for wearing a Pepsi Tee shirt on Coke day.  Principal Gloria Hamilton said,

It really would have been acceptable ... if it had just been in-house, but we had the regional president here and people flew in from Atlanta to do us the honor of being resource speakers. These students knew we had guests.  (Wiese)

Schools are becoming institutions producing graduates who seamlessly integrate and plug into the for-profit capitalist system.  Good-consumers are pre-programmed through an educational lifetime of advertising fostering the buy and shop until you drop agenda.  Schools core values of creating educated human beings is being replaced with the emphasis on attaining the highest employment market value and the accumulation of wealth.  Placing technology in front of young students for hours during the school day corporatizes learners.  Block scheduling and ubiquitous computing contribute to and exacerbate the problem.   Information technology serves as a proxy through which children are indoctrinated to be good consumers.  A colleague recently expressed a fear that some day he will drive to work at the Pepsi Institute for Secondary Learning rather than Burr and Burton Academy.  Ubiquitous computing tends to benefit privatization of media in the hands of the few toward profit over developing a socially just society of more equalized opportunity.

It is my contention that no amount of educational restructuring reform, no amount of tinkering with the time slot for classroom instruction nor anything else for that matter will improve learning in U.S. schools until the educational consciousness of the nation adopts a dedication toward life-long learning over entertainment.  In short, US education is not in serious need of reform.  Rather, attitudes toward learning are in need of serious reinvention.  That reinvention can take place with or without achieving technological ubiquity.  Learning takes time, work, energy and above all else, commitment.  It cannot take place without an en masse embrace that learning matters,

… not simply because it leads to better jobs or produces national wealth, but because it enriches the human spirit and advances social health. 
The human ability to learn and grow is the cornerstone of a civil and humane society.  Until our nation embraces the importance of education as an investment in our common future — the foundation of domestic tranquility and the cure for our growing anxiety about the civility of this society — nothing will really change.  Certainly nothing will change as long as education remains a convenient whipping boy camouflaging larger failures of national will and shortcomings in public and private leadership.  (Eastern Michigan University)

Corporatization and Democracy.  The Federal Communications Commission (FCC) regulates communications within the United States.  The FCC was founded through the Telecommunications Act of 1934.  In 1996, Congress Passed the Telecommunications Reform Act which is the biggest single change to the telecom industry since the founding of the FCC.  (Hill Associates).  In a deal announced in the fall of 1999 the Viacom Corporation made a bid to take over CBS, Inc, its former parent company.  This marriage created the world's third largest media conglomerate.  Only Time-Warner and Disney are bigger.  (Boothroyd)  At the time of the announcement, Viacom owned Paramount Pictures and Music Television (MTV).  The cost of the acquisition is estimated to be $34.8 billion in stock and is the biggest merger in the media industry to date.  (Lipin)

The CBS/Viacom merger comes at a time of FCC deregulation which began twenty-years ago (1980).  Deregulation accelerated during the Ronald Reagan administration.  Broadcasters originally pushed for the formation of the FCC in order to regulate frequencies and protect commercial interests.  Today, the FCC's deregulation is a huge and burgeoning bonus for large corporations who are now allowed to diversify, even within a single market.  Thus, one corporation can own more than one television station in a big city.  Further deregulation commiserating with converging media and an almost complete lack of regulation on the part of the FCC effects technology in the classroom.  

This worries me because the emergence of the Internet and digital media signify a major break with the past, something we haven't seen since the introduction of Gutenberg's printing press — and the public interest is being ignored.  (Collins)

In a recent fund raising letter, Independent Vermont Congressman Bernie Sanders writes,
We are seeing unprecedented growth in the concentration of media ownership in the United States (and throughout the world).  What we se, hear and read is being controlled by fewer and fewer large, multinational corporations.  The result is that whole segments of intellectual thought and analysis are not easily accessible to ordinary people.  Within this reality, it is increasingly difficult for citizens to get the information they need to be active and informed participants in the political process. (Sanders)
Of major concern to schools using communications technology should be the impact of leviathan communications conglomerates on learning.  The ever-increasing numbers of learner hours spend on the Internet expose them to ever more present commercial messages.  Robert McChesney, media researcher and author of the book Rich Media, Poor Democracy: Communications Politics in Dubious Times (University of Illinois Press, October 1999), suggests that the post-television world looks much like the present television world with Time-Warner, Disney, Viacom-CBS and News Corp determining the structure and content of digital media.  With the corporation becoming a more potent and ubiquitous teacher within our elementary and secondary educational institutions, should there not be a far greater concern for the future of democracy in the United States?  

Censorship by government is by no means the greatest contemporary threat to freedom of expression.  AOL has far more control over the average American's access to information, and far more power to intrude on his privacy, than the government does.  (Estrich)

Democracy depends upon an informed citizenry.  More and more information and news is being disseminated through more and more outlets with less and less diverse ownership.  McChesney finds that there is little room for a noncommercial public sphere or for public-sphere journalism.  (Columbia Journalism Review)  One would think that with all the hype of the Internet providing empowerment to rugged individuals that exactly the opposite would be taking place.  One would think that the Internet would be touting and espousing informed participatory democracy on a mass scale.  It is not.  

There are obvious, but not good reasons why it is not.  In fairness, it must be stated that many concerned groups are attempting to impact the situation.  The concept of the public sphere can be summarized:

The idea of modern representative democracy as it was first conceived by Enlightenment philosophers included a recognition of a living web of citizen to citizen communications known as civil society or the public sphere. 

Although elections are the most visible fundamental characteristics of democratic societies, those elections are assumed to be supported by discussions among citizens at all levels of society about issues of importance to the nation.  (Rheingold)

The Largest Merger — Again.  On January 10, 2000, AOL announced the largest corporate merger in history.  America OnLine, Inc. plans to acquire Time Warner, Inc. to the tune of $182 billion in stock and debt.  The new convergent media gigacorporation will have a net worth of $350 billion and will “create a digital media powerhouse with the potential to reach every American in one form or another.” (Johnson)  Combining the nation's largest and biggest Internet service provider with the world's largest and biggest world media conglomerate creates a most prominent landmark on the educational landscape.  

“Together, they represent an unprecedented powerhouse,” said Scott Ehrens, a media analyst with Bear Stearns.  “If their mantra is content, this alliance is unbeatable. Now they have this great platform they can cross-fertilize with content and redistribute.” (Johnson)

CNN (Cable News Network) and CNNfn (Cable News Network financial are owned by Time Warner.  Other companies owner by Time Warner and soon-to-be AOL Time Warner include: Turner entertainment’s basic cable networks, CNN News Group, Home Box Office, Warner Brothers (film), New Line Cinema and others.  Time Warner heralds its accomplishments through a vast array of media assets which include 33 different magazines with 121 million magazine readers, (12/31/98), books including 31 New York Times best sellers in 1998.  It includes 5,700 feature films, 32,000 television titles, 13,500 animated titles (1,500 classic toons), 4 of 1998’s top 26 box office hits, the highest grossing comedy sequel of all-time Austin Powers: The Spy Who Shagged Me, 24 Grammy’s in 1999, 23 of 1998’s top 100 U.S. Albums, 1 million music copyrights, 21.3 million home plus with cable access, 13 million customers, 34 different cable clusters with over 100,000 subscribers. (Time Warner)  The company owns the Atlanta Braves and the Atlanta Thrashers and an amazing assortment of converging media entities. (Appendix L)  On top of all of this, AOL is the largest Internet service provider (ISP) in the world and the owner of Netscape, the company that among other things has produced a very popular WWW browser, second to only Microsoft’s Internet Explorer (IE).  

Corporate media power really is getting scarily concentrated. Just as the crazy weather patterns of the last few years are forcing even naysayers to think about the likelihood that global warming is for real, so today's merger ought to give even the most die-hard free-marketeer cause to stop and wonder where we're going.  (Rosenberg)
Rosenberg questions, “How, exactly, will AOL Time Warner be ‘socially conscious?’ ”  In the context of AOL Time Warner’s presence in the library, classroom, home school, media, news, publishing, cable TV, music, radio, film, etc., how indeed?

Our long-time neighbors and friends to the north have grave concerns about the America On-Line Time Warner merger.  Canadians have for decades contended with and resisted the cultural invasion of the United States.  The rest of the world is beginning to understanding why.

Time Warner and BBA.  Time Warner is indirectly a major player at BBA.  The Smith Center’s second major contributor was Time Warner CEO Gerald Levin who donated over one-million dollars.  Gerald Levin is a part-time resident of the greater Manchester, Vermont area.  Manchester is a small town located in Southern Vermont.  Its population of 3,500 or so mainly draws its financial well being from the skiing tourist industry. Levin is BBA’s commencement guest speaker for the graduating class of 2000.  What constraints subtle and otherwise may be placed on a school community that has successfully solicited the CEO of a powerful corporation, a conglomerate that has more wealth than many countries in the world?  

Anecdotal Experience.  In the fall, at the beginning of the 1999 – 2000 school year, I wrote a letter regarding the consolidation of media into the hands of a few corporations to the editors of the major newspapers in Rutland and Bennington County.  This included the Manchester News Guide which has a unique and fortunate policy of publishing just about everything a writer would submit to its editor.  My letter mentioned Time Warner and the dangers of placing so much power and consolidation into the hands of one corporate entity.  Not much later, on October 2, 2000, I was called into BBA’s headmaster’s office and in the company of the assistant headmaster as witness was questioned as to whether my “political activism was affecting my teaching?”  This is the kind of question one would like to respond to with, “Is your relationship with Time Warner affecting your administration?”  While important to distinguish between cause-and-effect and causation, the timing was a least suspicious.
Perhaps, an even more important question might be, “Is beholding to large corporations for past, continued or future financial largesse affecting the mission statement of schools?”  While one does not necessarily lead to the other, caution is well advised. With mergers such as AOL Time Warner, these questions become that much more important.
The events that led to the AOL Time Warner merger have a local Vermont flavor.  The Sunday, January 16, 2000, issue of Rutland Herald Times Argues reports,

But the turning point for the deal came not at a dinner or a power breakfast, but over the New Year's holiday in the solitude of the small library of the Dorset, Vt., vacation home of Gerald Levin, the chairman of Time Warner.  It was there, where Levin says he does his best thinking, that the chairman of the world's largest media company finally decided he would accept less than half ownership of the combined company. (Lohr, Holson)
Andrea Hopkins writing in an article dated January 13, 2000 for the Reuters news service entitled, “AOL-Time Warner seen as threat to Canadian culture”, quotes Dennis Brown, director of the Center for Trade Policy and Law in Ottawa,

…the consolidation of the industry represented by the AOL Time Warner deal blurs the lines between what is cable and who is a broadcaster so thoroughly that Canada's regulator, the Canadian Radio-television and Telecommunications Commission (CRTC), may be out of the game entirely

Public Television.  Public television in the US is not immune to the sweeping embrace of Gerald Levin’s New Media ever expanding behemoth.  In February, 2000, AOL announced a three-year alliance with the public broadcasting giant, the Public Broadcasting System (PBS).  “AOL will steer its subscribers to PBS's Web site” while AOL “will produce exclusive content for AOL and advertise AOL Web sites at the end of its most popular programs.”  (Martin)  The agreement is a watershed in the relationship between corporations and public television.  

Whenever the bottom line is to get the highest number of eyeballs or to get the most people to visit the Web site, then education isn't the premier goal of the program.  (Miller)

The Road Less Traveled.  On a number of occasions I have brought up the issue of corporate domination of the New Media and its influence on local school policy.  I suggested that the ultimate goal of converging media might be total information control in the classroom.  I have been advised by the BBA Technology Coordinator, “Don’t even go down that road.”  Both of us, and the other members of the school’s technology committee, should at least consider the implications of corporate influence upon learners.  
Is it not reasonable to question corporate influence in and on a secondary school in the United States?  If a teacher’s or instructor’s “political activism” can be questioned as “affecting their teaching”, then, why is the discussion regarding corporate media hegemony and its implications upon instruction and education off limits?  Would it not be one of the charges of a technology committee to investigate these implications in an attempt at determining what is, or is not, in the best interests of its students?  One would hope so.
If a country like Canada expresses concern over losing its identity in a world where New Media giants like AOL Time Warner dominate, then, what hope is there for a small  rural high school?  What of those schools beholding to corporate “generosity” for their survival?  It becomes more difficult to question authority.  It becomes impossible to subvert the dominant paradigm even when the better good appears to demand it.

The Psychology of Brands.  The road that I was trying to go down, but admonished not to proceed onto, could examine important influential concepts such as, “the psychology of brands.”  The Madison Avenue concept of the psychology of brands is what the New Media is all about.  

Successful brands work by carving out a niche in our subconscious — what advertisers call a “mind share.”  They do this by connecting themselves to universal human needs and desires — for security, say, or for love, status, power beauty and even God.  A minister once said to a Coca Cola bottler, “I see a strange connection between your slogan, ‘The pause that refreshes’, and Christ’s own words, ‘Come unto me all ye that travail, and I will refresh you.’ ” (Martin)
Martin stresses that the point is increasing mind share everywhere, especially in education, which up until recently has managed to hold the corporate onslaught of corporate influence in check.  Where Channel One may have failed in reaching ubiquity and national unanimity of exposure for the purpose of product indoctrination within the educational setting, the Internet now has an increased probability of succeeding.  The preeminence of brands and brand names in our lives will further increase such that we  may no longer recognize a world without them.  The brand names become us, and, that is no accident.  A brand name must be built and portrayed as,

…a sacred promise for which you stand for…What you stand for is going to be as important as what you sell…because everyone is selling the same thing.  (Martin)
The perhaps naïve admonition that we should not go down this road, that we should not be concerned about the nation’s students who are on the verge of becoming themselves, brandable, may be worse.  It may be an accepted foregone conclusion.  The goal according to Martin is do exactly that — to brand youth as Nike, Rebok, Pepsi, Ford, McDonalds, Vuarnet, Klein, etc., or the 50,000 new products that are (now) introduced each year through the almost 6 million ads the typical American sees by age 16.  (Appendix M)  It doesn’t take a rocket scientist to realize that the sooner in a life a child is exposed to advertisement, the higher the probability that mind share will increase.  
In his article Martin quotes Alan Manevitz, a psychiatrist at New York Presbyterian Hospital.

The Jolly Green Giant and the Pillsbury Doughboy live in the same cozy psychic space as Santa Claus.  “If you can get a kid at an early age…you can imprint a brand on him.”

There are very few teachers at BBA who are willing to walk down the road sounding the alarm bell over mind sharing which is fast becoming an integral part of a child’s education.  Most see few problems with the phenomena, as they themselves are products of it.  The younger teachers do not remember a world without the ubiquitous presence of television.  It is, however, an important road to go down and one, unfortunately, that will become more and more difficult to traverse as schools spend more and more millions on getting wired up to super high speed Internet access and full-motion two-way high definition video.  

There is some hope that in time and with increasing awareness the road less traveled may witness more traffic.  Fellow travelers might increase in numbers after closely scrutinizing Gerald Levin’s remarks regarding the AOL Time Warner merger where he offers glimmers of things to come by saying that the Global media,

…will be and is fast becoming the predominant business of the 21st century, and we’re in a new economic age, and what may happen, assuming that’s true, is it’s more important than government.  It’s more important than educational institutions and non-profits…  It’s going to be forced anyhow because when you have a system that is instantly available everywhere in the world immediately, then the old-fashioned regulatory system has to give way. (Solomon)

Steve Case, CEO of AOL during a nationally televised PBS program stated, “Nobody’s going to control anything.”  Seated next to him, Gerald Levin added, “The Company is going to operate in the public interest.”  The AOL Time Warner merger fosters the benevolent concept of seeking to guarantee “open access” to all.  A New York Times editorial dated January 11, 2000 said of Steve Case, “Now he will own the cable wires himself, and he promised yesterday to commit the new company to open access.”  While “open access” sounds good, Time Warner CEO Gerald Levin's statement redefines “open access.”
We're going to take the open access issue out of Washington, and out of city hall and put it into the marketplace, into the commercial arrangements that should occur to provide the kind of access for as much content as possible.

Levin is not making reference to open access for everyone in an equal playing field of Internet users.  He is redefining the term open access to mean the potential for competitors to buy access on AOL Time Warner's terms, the exact opposite of what most people would consider the terms meaning to be.  (FAIR)

If you, like millions of Webbies are "prisoners" of AOL, that suits Mr. Case and Co. just fine.  They want you to remain forever within the world of AOL channels because it features content they've been paid to carry. (Schecter)
Scrutiny.  It is naïve to believe that corporations would not place influential mind controlling or otherwise sophisticated content into New Media offerings taking advantage of strong and often emotional messages to sell their products.  Consider the public service, as Gerald Levin puts it, of the following ad designed to increase mind share.  Produced by Grey Argentina and published as a two-page advertisement in the local Argentinean version of the music and entertainment magazine, Rolling Stone.  
It portrays white-robed and hooded members of the white supremacist group hauling away an incredulous white man from the side of a private swimming pool — a bottle of Hawaiian Tropic sun-tan oil in the foreground.  ``The tone is humorous, the idea is: You're going to get so black that the Ku Klux Klan are going to come after you,'' Carlos Perez, creative director of Grey Argentina - the agency that dreamed up the ad -- told the daily Clarin newspaper.  (Becker)

Although the ad appeared in a local edition of an internationally popular magazine read by youth, converging media suggests that it is only a matter of time before such ads are common in the New Media.  

The advertisement does offer enormous potential for becoming the subject of close scrutiny by inquiring minds, and, it should.  The advertisement might be used in a school environment as the basis for exploring racism, fostering discussions and debate over humorizing offensive content, etc.  Such scrutiny within the classroom seems scarce.  Its associated skills not favored as a subject or course of study.  There is much media content consisting of ever shifting technical events and sound bites which expose the ever-present corporate agenda.  A New Media literacy class might make a wonderful year-long course in investigating the media.  

Brigham Decision.  At BBA, such a course is not likely for a number of reasons.  Financial considerations are a major stumbling block.  In the State of Vermont, the Supreme Court’s Brigham Decision declared the public school funding formula invalid forcing the State Legislature to take action.  The Brigham Decision, known officially as Act 60, passed in 1997 causing a monetary crunch for Vermont’s more prosperous so-called “gold towns.”  (State of Vermont)  The Brigham decision redistributes educational funds away from wealthier communities to those less fortunate.  In Vermont, while some communities were building sophisticated facilities and purchasing technology, others were hard pressed not having enough basic supplies.  

BBA sits in one of the gold towns.  As a consequence, my very popular experimental philosophy and amateur radio courses (often using video and guest speakers) were cancelled.  In light of this gold town elective course scale back, the likelihood of teaching a new media literacy course such as “Investigating Media” or “Mind Control on the Information Superhighway” was not good at this time.  Three years later, the courses have still not returned.  Taking a public stand in support of Act 60 placed any BBA employee in an awkward position.  Supporting the redistribution of State resources so that all of Vermont's children might better receive a better quality education undercut programs by taking money away from one's own institution.  It was not a popular position to take.

The Books Get Ads.  I have been teaching for the past twenty-nine years.  In all that time, textbooks have not noticeably been part of the mind share phenomenon.  That is changing.  The eighth grade mathematics classroom in Easton Junior High School uses a new and controversial mathematics textbook entitled, “Mathematics: Applications and Connections,” published by McGraw-Hill.  The book contains glossy photographs of corporate logos and products integrated into a marketably “more interesting” curriculum that asks such questions as, 

· What's the diameter of an Oreo cookie? 

· How do you calculate the surface area of a box of Cocoa Frosted Flakes? 

· How many M&M candies in a 16-ounce bag are likely to be red? 
Other brand names within the textbook include Nike, Reebok, Chevrolet, Hallmark, Nintendo, Cheez-Its, Hershey, Pillsbury, etc.  Included are Internet exercises, sports celebrities and historical events within examples and equations.  In fairness, it must be stated that none of the brand name manufacturers pay a fee for inclusion.  Why are these authors and publishers doing this?  What is the rationale?  One BBA Mathematics Department colleague sees no problem "with making the material relevant" and catching kid's attention by flaunting name brands.  Making learning more interesting through establishing “one-to-one” relationships with brand names seems to have become acceptable.  Since the authors do not receive payment brand name placements is not advertising.  (Gaines)

McGraw Hill was founded in 1888.  It provides information through books, magazines, newsletters, the Internet, television, satellite, FM sideband broadcasts, software, videotape, facsimile, CD-ROM products.  Ninety-percent of its information is available through digital means with its business units available on more than 75 Web sites.  McGraw Hills’ web site reports 1998 sales to be $3.7 billion.  (McGraw Hill Companies)
Bringing up concerns regarding mind share and product imprinting in schools is not easy.  It may be more difficult at BBA as the administration has spent many months soliciting donors, some of whose corporate affiliations exploit product imprinting.  Rubbing elbows with corporate CEOs, orchestrating a capital campaign, projecting positive publicity, involving community, business and political leaders; these are not conducive to New Media criticism.  Vocalized internal concerns over media hegemony in information technology-based instruction becomes more nuisance than substance.  It is perhaps significantly noteworthy that the Smith Center, for all its high technology status, does not have an adequately equipped physics laboratory.  This glaring shortcoming is, perhaps, an example of misplaced priorities.

Positive Side.  On the positive side, even though the AOL and Time Warner merger was designed to dominate the Internet, the nature of the Internet does not easily lend itself to domination.  While corporate capitalism attempts to nationally institutionalize mind share, antithetical forces attempt to counterbalance the situation.  The Internet, founded in the spirit of anarchy and the sharing of resources is by nature anything, but exploitive.

Probably no technological revolution has been so purely socialist in character as the Internet.  It relies for its existence on the collective cooperation of a vast army of computer workers worldwide.  It is the greatest cooperative in human history.  But that has not prevented efforts to privatize it, to force it to fit into the corporate capitalist model.  Both AOL and Time Warner have attempted this and failed.  (Wilson) 

Thus, the new millennium does offer some promise, that,

Those who believe that the marketplace of ideas is the most relevant market must find a way to insure that what develops is a public-interest-driven environment in which not 500 channels, but 50 million websites, 500 million voices bloom. (Nation)  

The task of preserving an environment within the New Media where “500 million voices bloom” is a daunting one.  Education has a big role to play in achieving that task, that is, if it itself does not get gobbled up by a steady stream of ever bigger mergers that place the control of all media in the hands of one or two leviathans.  

Another Time Warner merger prospect was announced on January 23, 2000.  This time, EMI is merging with Time Warner to produce the world’s largest record company.  The merger will make EMI a majority-owned subsidiary of Time Warner.  The merger of EMI and Warner Music will create a business with sales of more than $7.5 billion creating a gigacorporation worth $21 billion. (Reece, Bennett)  

The youth of the United States (and ever more increasingly, the world) entertain themselves by television shows produced by Time Warner, delivered by Time Warner cable systems, communicate through Time Warner Internet service providers, watch movies produced by Time Warner studios shown in theaters owned by Time Warner, read Time Warner publications and magazines as they tap their feet to music on Time Warner CDs.  BBA students have the added honor of creating student desktop publications in the Apple MacIntosh publications laboratory and watching video and Internet presentations in the Hunter Seminar room financed through the generosity of Time Warner’s CEO.
Time's Timely Choice.  Time magazine chose Albert Einstein as the Person of the 20th Century.  Thomas Gallagher in offering the citation called Einstein a “genius, humanitarian, locksmith of the mysteries of the atom and the universe.”  It is telling what Time magazine left out and did not say about Einstein.  It left out saying that Einstein had a fear that “an oligarchy of private capital…cannot be effectively checked even by a democratically organized political society,” because “under existing conditions, private capitalists inevitably control, directly or indirectly, the main sources of information.”  Einstein suggested the possibility of transcending “the predatory nature of  human development” by putting in place barriers on the “free market.” (Nation, January 24, 2000)  Time also left out the fact that Einstein was a socialist and that the Person of the Century runner up was Franklin Delano Roosevelt.  Roosevelt, who perhaps, more than any other U.S. president, implemented successful socialist policies which include Social Security, minimum wages, insured bank deposits and the right to join a union. (Nation, January 24, 2000. p7.)  
Time magazine's omissions are one example of what the public needs not know.  If such omission is common practice within the AOL Time Warner communications empire, then educators may be the last line of opportunity for free inquiry to manifest itself within the nation's youth.  That is, until they themselves are replaced by a new generation of teachers brought up not knowing what the world was like before the New Media created it for them. 
Ubiquity and Democracy.  Ubiquitous computing within secondary schools will not necessarily lead toward a significant increase in citizenship involvement in democracy.  Unless the concept is taught as a far more worthwhile strand within the curriculum, it will disappear.  The corporate entities who increasingly own and control the converging media and the Internet have much to gain from not fostering as much.  Secondary schools might do well to break the silent mindset that accepts history, news and opinion, science, etc., as products of multi-national corporate reporting presented as addicting entertainment.  

BBA offers a popular Contemporary Issues class using Time magazine as a major and often sole reference.  The class does a good job in imparting the news, views and opinions as presented by the editorial and advertising departments of that publication.  Norman Solomon, author if the book, “The Habits of the Highly Deceptive Media” writes,

For the record, the last Time magazine of the 20th century included 27 full-page advertisements for products from the computer industry -- along with 17 pages of ads from car makers, 16 from financial-services firms, 14 from pharmaceutical giants, four from oil companies and four from cigarette makers. (Solomon)

Time and other leading national weekly magazines, in the final days of the year 1999, were preoccupied with “A Second American Century”, a century where the United States continues it's dominance and economic hegemony through continued globalization, a hegemony which Solomon describes thus,
While the interests of international investors are routinely equated with the interests of humanity, the economic power structure means fabulous wealth for a few and untold poverty for many. In medialand, key owners and advertisers continue to gain enormous profits. (Solomon)

Where is the countervailing point of view?  Which alternative magazines are presented in the classroom as a challenge to such corporate “wisdom”?  Where is, as Solomon asks, the analysis of “common journalistic euphemisms?”  Such a slick corporate magazine is simply not enough. 

Free and Enlightened Inquiry.  Ubiquitous computing is one thing.  Free and enlightened inquiry, utilizing the enormous potential of the Internet, is another.  Learners will learn little beyond common journalistic euphemisms and mega-corporate sponsored information from the Internet unless independent sources of information are utilized.  Creative research espouses and encourages critical thinking skills moving the learner beyond the established corporate landscape.  The potential for consciousness expansion and the broadening of and access to many viewpoints is one of the Internet's main strengths.  To do so, learners must be equipped with the necessary skills.  Who would be so bold as to teach them?

How can a student use the Internet, for example, to learn about the World Trade Organization (WTO) and the remarkable demonstrations against it on November 30, 1999 (N30) if Time magazine or its web site is the only source of information?  How can the Internet become a mind-expanding tool when instructors and teachers are not themselves motivated toward using this digital research tool in exploring beyond the standard North American mindset?  

While it is technologically easy to go beyond Time’s corporate coverage using alternatives such as Nation, The Progressive, Mother Jones, The Progressive, Counterpoint, or the more radical, but often revealing and provocative newspapers, Workers World or Granma, this is seldom done.  Most often, the reason cited for the lack of counterbalance is economic.  Every Contemporary Issues student receives their own individual copy of Time magazine.  It becomes financially impractical to purchase two or three different magazines for each student.  Such response, however, begs the question since these magazines and newspapers (and other sources) are available on the WWW with the simple click of a mouse button.  

One does not find links to radical alternative information from the Time magazine (or other corporate) homepage.  Thus, the instructor or the teacher is responsible for passing on the amazing ability of WWW, in transporting learners to sites challenging the news, views and opinions of the New Media dominated and globalized press.

I have worked with digital information technology since I was fifteen years old (1964).  As a teenager, I received and printed radio teletype broadcasts from foreign news services.  I have a thirty-five year history of seeking alternative sources of news and information through listening to world-band or short-wave radio voice broadcasts.  I have read the news through on-the-air modes as diverse as Morse code, ASCII, PACTOR, AMTOR, packet and other data transmissions. (Appendix N)  Today, the Internet far exceeds the cumulative potential of them all.  Yet, most people who use the Internet for their source of news do so by accessing the same top-ten sites owned by two corporations.  (Schecter)

Risk.  What rationale exists for the lack of will on the part of the instructor and their reticence to go beyond personal comfort level for the sake of pursuing free inquiry?  What holds learners back from traversing beyond the established corporate curricular horizon?  Going beyond “safe” knowledge into unknown territory, is risky.  It requires an elevated level of dedication and commitment to learning beyond the acceptable or merely popular.  It involves going beyond finding instant answers, and requires analytic skills to test and judge content.  There are risks involved.
Teachers often avoid risks.  They shy away from pushing the envelope of possibility.  
Continued success in any organization, including libraries, depends on its individuals to learn at least as fast as the rate of organizational change.  This learning often involves taking risks: risks in trying new behaviors, risks in abandoning what we do well to explore what we know less well, and risks in developing new models to deliver on our missions, just to name a few areas.  In order for this to take place, however, we must first overcome the barriers to establishing a risk-taking environment.

Everything in their experience tells them that risk-taking behaviors generally mean being in a state of less than total control—of being in a state of exploration, puzzlement, and discovery, an uncomfortable or even unacceptable state for many people in the workplace.  (Deiss)

Deiss’s assessment of risks and risk taking is not confined to instructor discomfort.  It includes the realization that, like in many other professions, computer technology and converging media are replacing workers.  There is the real risk that teachers, as they are currently employed today, may in the future not exist.  Virtual schools are becoming a reality.  On-line e-ducation, instruction and learning are in our future.  A precursor of things to come may be found on the Virtual High School project web site funded by the U.S. Department of Education.  (Virtual High School)

Since most teachers avoid controversy, the prospect of using non-mainstream or alternative publications in the classroom is unlikely.  The prospect of a teacher advocating a likewise unorthodox website or actively encouraging that these sites be sought out and examined is similarly not probable.  

In the 1999 release of the educational music and story CD entitled, “Fellow Workers”, singer and storyteller Utah Phillips describes when he was a student at school.  He was taught the history of the rich, the ruling class and their wars.  Upon graduation, he went to his first job interview.  He realized that he was at a disadvantage not knowing the history of the workers — the people who created all the wealth and built the country.  Phillips had to go to his elders to learn working people's history.  It is highly unlikely that this working class history is studied in the traditional secondary school in the United States, even though the information is available on the Internet.  The medium is the message and the medium is not eager to teach class struggle.  
I cite as an example, both the ease and difficulty of what Utah Phillips is talking about.  A typical secondary social studies curriculum includes United States history.  Textbooks are screened, accepted and adopted by State Boards of Education.  The two major purchasers of textbooks in the United States are the states of Texas and California.  As go Texas and California, so goes the nation.  A highly recommended curriculum based upon market forces is then disseminated throughout the country.  BBA typically follows along.  (Appendix W)
The textbook acceptance process is often controversial and not limited to social studies textbooks.  In the summer of 1997, Senator Robert Byrd (D-WV) stated from the Senate floor his concerns regarding “wacky math.”  Byrd highly criticized the mathematics textbook, Focused Algebra, An Integrated Approach.  Published by Scott Foresman Addison Wesley and often referred to as “Rainforest.”  The textbook,

has appealing artwork, tempting chili recipes, exhilarating poetry, piercing political insights on environmental issues and fascinating myths of baffling African astronomy fabricated by European anthropologists, this textbook contains little algebra. Not only is algebra scant, but the very first page of the text advises students that creative thinking and teamwork are more important skills than calculation and computation.  (Patterson)
Adopted by the Texas Board of Education, based upon the recommendations of the National Council of Teachers of Mathematics (NCTIM), this textbook puts emphasis on,

discovery of math concepts over learning math facts, focus on processes rather than correct solutions, promote use of electronic calculators over mental computation, and advocate group work over individual learning. As math scores have fallen, the number of college students requiring remediation for algebra has climbed to exceed 50 percent in California. 

 (Patterson).
Textbooks are big business.  K-12 education textbook sales totaled $3.4159 billion in 1999.  Higher education added another $3.1218 billion.  Standardized test sales totaled $218.7 million.  (AAP)  Internet enhanced textbooks, complete with pre-selected WWW sites containing reinforcing and entertaining activities, are becoming a bigger business.

Reclamation.  Why do students view History as the most boring subject?  
We begin to get a handle on that question by noting that textbooks dominate history teaching more than any other field.  Students are right: the books are boring.  The stories they tell are predictable because every problem is getting solved, if it has not been already.  Textbooks exclude conflict or real suspense.  They leave out anything that might reflect badly upon our national character.  When they try for drama, they achieve only melodrama, because readers know that everything will turn out wonderful in the end.  “Despite setbacks, the United States overcame these challenges”, in the words of one of them.  Most authors don't even try for melodrama.  Instead, they write in a tone that if heard aloud might be described as “mumbling lecturer. ”  No wonder students lose interest.  (Loewen)

Reclaiming interest may require offering a different, opposing and well-written textbook.  Students could read them side-by-side, comparing, discussion and debating.  This is a risky strategy as the textbooks and the process might prove too controversial.  In response I reply, “Good.”  

Howard Zinn's internationally and nationally recognized, People's History of the United States, is one good choice.  The book contains self-study sections with each chapter.  In comparing traditional with alternative textbooks, WWW’s potential could be put to good use.  Envision student projects where students research, design, construct and post web pages on important topics in US History.  Imagine including the struggle for workers rights such as the 40-hour week, overtime pay, benefits, health care, fringe benefits, the anti-slave labor movements, imperialism, the history of African-Americans, the women’s suffrage movement, Lucy Parsons, Mary Harris Jones, Eugene Debs, etc..

Live Video Insertion.  To give a more vivid example of altered reality in the New Media, one need only go to CBS's New Years Eve broadcast with Dan Rather from New York City.  This “Live from Times Square” broadcast saw the CBS logo prominently displayed on billboards.  These billboards in reality do not exist.   Placed there through the use of digital technology, this technique known as Live Video Insertion, is becoming more common.  The industry, however, sees its presence as just the beginning.  Steve Friedman, executive producer of CBS's “The Early Show” enthusiastically supports the use of this technology,  “We haven't even scratched the surfaces of its uses yet.”  Friedman sees no ethical concerns with altering the appearance of neighborhoods in live news reports.  (FAIR: CBS)  

There is reason to believe that video insertion technology will be extensively used.  As New Media implements live full-motion high definition television through high speed broadband access across the United States into our homes, schools, businesses, waiting rooms, taxi cabs, i.e., video insertion technology will alter our virtual universe.  
Do we not, as educators, have a responsibility to challenge this technology when it fails in presenting an accurate picture of the world?  Is it not our responsibility as partners in education to raise the level of awareness of these alterations and digitally enhanced hallucinations?  Are we not charged as knowledge-seekers to pass on the awareness of manipulation to those that we teach?  Are we not to inculcate the benefits of independent collaboration of information over that which we hear, see and read?  Are we not to question what we are told?  Affirmative answers to these questions are prerequisites for maintaining autonomy.  “Autonomy is a prerequisite for freedom. A nation which gives away its autonomy soon will lose its freedom as well.”  (Pierce)
Media Manipulation.  I offer another example of education’s failure using the WWW in presenting and fostering divergent points of view.  Since Thanksgiving, 1999, the media have been reporting on the little Cuban boy, Elian Gonzalez.  Elian survived a shipwreck after being taken from his father and crossing the 90-mile stretch of water between Cuba and the United States.  Elian's mother and her boyfriend died attempting to illegally emigrate to the United States.  Fishermen found Elian floating in an inner tube.  Upon his arrival on United States soil, the Immigration and Naturalization Service (INS) turned him over to distant relatives in Miami.  An international political tug of war over the child ensued, still being played out as of March 31, 2000.  

During this ongoing tragedy the U.S. media continuously flashed endearing pictures of Elian.  Reportage included Elian's visit to Disneyland and fierce anti-Castro Cuban-American exiles in Florida demonstrating in favor of Elian staying in the United States.  The established media went so far as to broadcast an interview with six-year old Elian Gonzalez.  

For three days, "Good Morning America" featured excerpts from Sawyer's visit with Elian Gonzalez, a traumatized child whose departure from Cuba several months ago ended with a shipwreck that killed his mother. Sawyer sat on the floor with little Elian and eased into questions about whether he'd rather live in Cuba or Florida. The footage, repackaged for ABC's "20/20" show, was all grist for the ABC/Disney profit mill.  Many psychiatrists, pediatricians and other specialists in children's health strongly criticized the faux interview as damaging to the small boy.  (Solomon)

Rarely does the coverage include any substantive information on the forty-year history between the two countries.  It avoids acts of aggression committed toward Cuba nor does it cover that country's in-depth analysis of U.S. migratory policy.  (Granma)  Neither, does the domestic enlighten the citizenry that Cuban immigrants are the sole nationality granted residency privileges by virtue of stepping on U.S. soil.  This special treatment afforded Cuban defectors often comes after denying them U.S. entry visas.  

The domestic corporate news establishment will not encourage viewers to seek the Republic of Cuba’s official statements and positions.  It will not encourage links to them.  BBA teachers and students will most likely not see them either.  Through a mouse-click, they may be found at http://www.granma.cu.  So close and yet so far away.

I informally polled my students in three classes asking whether they had heard of Elian Gonzalez, the Cuban boy.  Almost all of them had.  Many had an opinion on whether Elian should stay.  When asked what information they knew and where it came from, most could generally describe the situation.  Their major source of information was television.  Few read about the story on the Internet.  The same is generally true for colleagues at BBA.  Granma, the official daily newspaper and Internet site of the Cuban government appears as much encircled by a mental blockade as Cuba is by a political embargo.  There are many other web sites from which to obtain information.  They include the French La Monde, British Broadcasting Corporation (BBC), the German Deutsche Welle, and many others. 

On January 13, 2000, I asked these same students whether they heard through any news sources information pertaining to individuals or groups that were taking action to return Elian back to his father in the United States.  Not one student (instructor or teacher) could answer, “yes.”  Yet, on January 11, 2000, at least eleven people were arrested at the INS offices in New York City.  Included amongst those arrested were former attorney general Ramsey Clark (International Action Center) and Reverend Lucius Walker of the Interfaith Foundation for Community Organization (IFCO), Pastor's for Peace.  Ramsey Clark was President Lyndon Johnson's attorney general from 1967 to 1969.  Reverend Lucius Walker was a companion of Dr. Martin Luther King, Jr.

The point that I am trying to make is, even if a student had access to broad-band technology allowing high speed access with the latest in hardware and software, the probability that that student would pursue multiple, diverse and/or opposing sources of information is small or non-existent.  Such a conclusion is further backed up by the fact that the adults in authority have little knowledge of divergent sources of reporting and information. 
The Possibility of the Internet.  Placing the caveats and concerns regarding the Internet aside, the WWW offers the possibility and the potential of furthering and enhancing democracy.  High-speed universal access could actually foster greater interest in acquiring knowledge and power in the political process, increasing voter participation and empowering people.  
In order for this to happen, universal access needs to be provided to the people.  The political infrastructure dominated by the powerful elite must make a commitment to opening up the democratic process on-line to the masses.  
The potential of telecommunications technologies for improving democracy depends on how they affect the core values or dimensions of the democratic process.  Wide-spread political participation is valued by individuals and groups who are new to or who have hitherto been excluded from the political process as well as practitioners and scholars who see this as the core of governmental legitimacy.  The emerging technologies offer some promise that levels of public participation through voting or voicing views on public issues can be significantly increased, though this depends on the eventual capabilities and configuration of the technologies.  (Mazmanian)

Even if one were to assume that democracy-enhancing technology and participatory on-line opportunities abounded, young people still require being taught how to participate.  .  

Since most of the classrooms at BBA are wired and the year 2000 is an federal election year, there exist numerous possibilities for student interactive participation in citizenship, a participation that is more than the mere superficiality of viewing television electoral coverage.  A recent Times Mirror Center for the People and the Press (now called the Pew Research Center for the People and the Press) survey revealed that fifty percent of those under the age of 35 say they rely solely on television for their political views.  At the same time,

…the public continues to give the news media poor performance grades for accuracy, correcting mistakes and the way they play their watchdog role. Moreover, the new survey finds a striking decline in the public's perception of news media values since the mid-1980s.  (Pew Research Center)

Eroding public media trust and confidence is illustrated by the Pew Research Center's comparison of survey data between the year's 1985 and 1999.

1985 1999

Best describes news media
%
%

Moral
54
40


Immoral
13
38


Helps democracy
54
45


Hurt democracy
23
38


Professional
72
52


Unprofessional
11
32




Depression and the Internet. “The nation's obsession with the Internet is causing many Americans to spend less time with friends and family, less time shopping in stores and more time working at home after hours.” (Markoff)  On August 30, 1998, The New York Times printed an article entitled, “Researchers Find Sad, Lonely World in Cyberspace.”  The article written by Amy Harmon describes the “first concentrated study of the social and psychological effects of Internet use at home.”  Conducted at Carnegie Mellon University, the study found “that people who spend even a few hours a week online experience higher levels of depression and loneliness than they would have if they used the computer network less frequently.”  
Over the last four-to-five years, the United States has had numerous incidents of school shootings including the mass killings at Columbine High School in Columbine, Colorado.  “Researchers hypothesize that relationships maintained over long distances without face-to-face contact ultimately do not provide the kind of support and reciprocity that typically contribute to a sense of psychological security and happiness.”  Perhaps, for some people, the situation can be best summarized by a post in a discussion group revolving around the Internet and depression, “Today I am so frustrated with all of it.  But it seems that this is the only place I find refuge anymore. That's crazy. What refuge is there in typing words to strangers? ”  (Susan)

Education institutions might do well to address the potential for student isolation and depression with increased Internet usage.  In the age of computer ubiquity, does the school not have the responsibility of providing guidance and counseling in this arena?  I believe that it does.  At BBA, other than teachers expressing their own opinions and biases one way or another regarding the Internet, there is no formal program nor education opportunity in place of addressing the issue.  Yet, as educators, teachers are expected to deal with the consequences of technology.  This cannot be done very effectively without proper training and support.  As a member of the BBA Technology Committee, I can attest to the subject never come up.  

There is hesitancy in bringing the subject up for discussion.  The reluctance to do so is based upon a number of factors.  They include the appearance of questioning substantial contributors, avoiding negativity in the approach to technology, the perception of being overtly political, and a sense that fixing the problems created by the larger societal acceptance of technology as savior and beneficent provider of information, is not our job nor responsibility.

CHAPTER XIII
Resistance, Refusal and Glitching 
What of those individuals who simply refuse to use a computer within the academic environment?  Does achieving ubiquity require at best, their conversion, and at worst, their dismissal?  Every educational institution, like any other grouping of individuals, tends to follow distributions according to the bell curve.  BBA is no different.  Gung-ho cyberphiles on campus tend to be offset by neo-Luddites.  There exist staff members who refuse using technology to the point of completely not touching the machine.  BBA has at least a few individuals.  One, a highly respected, intelligent and good teacher, this successful career educator goes so far in their avoidance of computers that they take their grade diskette at the end of each marking period and pay another staff member to perform data entry.  

A letter appearing in January 12, 2000 issue of the Rutland Daily Herald, perhaps offers an insight into the very real feelings of those offering the ultimate resistance to technology and converging media.  It expresses a point of view not often respected.

Organizing against e-world

I am fed up with computers and techie jargon, disembodied, disinterested, confusing so-called “telephone support” for malfunctioning, “crashing” computers, with time-wasting e-mail garbage and unwanted porn, surfers, hackers and scams, the empty promises and hype of e-stocks, e-business, e-commerce, silly dot-coms and juvenile e-billionaires.

This is a call to literate, thinking people interested in intelligent person-to-person conversation, who can and do read books.  Join me and other simpatico people in creating the “unplugged (off-line) society”, a national organization of local groups, as an antidote for the insidious e-epidemic of Web sites, company anonymity, say-nothing ads, icons, empty IPO stocks and nerds.

Disconnect your computer, renew your association and conversation with live people, shop at real “bricks and mortar” stores, avoid Web sites, e-retailers, e-business ventures and nerds.

This message is not being posted on the Internet.  It is being sent to newspapers and journals to inspire local committees to create a national (world?) organization to protect and preserve our heritage of a thinking, communicating society, before it is destroyed by cybernuts.

Neal Landy

Grafton, Vermont

I can relate to Landy's repulsion of technology.  I do not believe I am ready to exit from the Internet Cyberworld just yet.  I sympathize with Landy and my repulsed and rejecting colleague.  I can remember many instances when I literally punched my monitor, stabbed the off button in disgust, rolled my mouse frantically and angrily on the mouse pad in a vain attempt at stopping it from skipping.  This type of frustration by someone who likes and uses computers often translates into an unreconcileable difference between human and machine for those not so inclined.

One can quickly find personal arguments or rationalize any decision or viewpoint.  It is the nature of the human species to justify our actions and decisions.  There is plenty of evidence afoot to suggest that the negative consequences of using computers balance out the possible gains, perhaps, even exceeding them.  Simply put, sitting in front of a computer for several hours per day using one’s fingers to dance across the keyboard while close-focusing and staring at a box composed of fast blinking dots (though LCD screens do help), does not to many a healthy nor desirable situation make.  

The sad fact is that each year thousands of people are diagnosed with some kind of an illness directly related to computers.  In the U.S. Repetitive Strain Injury (RSI, for short) has become the number one work-related health problem, according to Osha statistics.  (About.com) 
Is the increased use of computers by students at an ever-earlier age a contributing factor to negative health effects?  Steve Wheeler writing about convergent technologies in distance learning delivery reports that, “Children as young as five years old are now learning to use the Internet. ”  (Teach Trends, November 1999, p.21)
OSHA reports suggest that the prolonged use of laptop or notebook computers is worse than desktop machines.  An internal OSHA study found that using a laptop computer for four hours per day significantly contributed to carpal tunnel syndrome, especially when the typing was done at high speed and in accordance with established touch-typing/keyboarding procedures.  OSHA recommendations suggest a work regime of 30 minutes followed by 10 minutes rest.  (Chadwick).  While students seldom keyboard for four or more hours during an academic day, it is very likely that many do so for periods of 30 minutes or more without interruption.  

With schools considering issuing notebook computers to all their students, replacing all their textbooks with CD ROMs, health considerations are becoming a relevant issue.  These considerations include not only repetitive motion injury, but also eyestrain, headaches, back aches, a sedentary life tsyle, etc.

A more important issue, however, is what response should an educational institution have to the staff member(s) or the student(s) who for whatever reasons refuse to use computer technology?  BBA tolerates the few individuals who resist as long as the work required of them is accomplished in the same and timely manner as everyone else.  An interesting question remains, “As long as staff or students resist, is computer ubiquity achieved?”

Ubiquitous Glitching.  It is 6:45 early Wednesday morning.  I am at the keyboard of the computer in the mathematics department at BBA.  I have an hour or so before the beginning of the school day to write.  I am unable to do so as BBA's connection to the Internet is down.  It is a glitch which prevents me from doing any further research on the WWW.  

Another glitch I have become accustomed to is the fact that when I complete a writing session, I will be unable to eject the rewritable CD ROM disk from the computer.  To get it out I will have to reboot the computer.  This has been going on since I installed the CD-RW drive back in September, 1999, four months ago.  

Yet, another glitch, which has been persistent since the network was first installed in 1997, is that for no apparent reason, this computer will often not send text files to the department’s networked printer.  Files simply will not print, a problem which the technology coordinator and his staff do not have an explanation for and for which Microsoft concedes it does not know why.
The ultimate in computer glitches occurred Saturday, March 25, 200 as I was proofreading this manuscript.  In an effort to prevent accidental data loss I store multiple copies of documents onto differing and multiple media.  These include three separate copies using three different names onto one each of the following:
· C: hard drive Mathematics Department stand alone computer

· H: BBA network drive

· CDRW #1 first rewriteable CD disk

· CDRW #2 second rewriteable CD disk

· ZIP DISK Iomega 100 megabyte media

· C: hard drive on home computer

· D: hard drive on home computer

· JAZ DRIVE: Iomega 1 gigabyte removable hard drive on home computer

· XOOM.COM: free public off-site web location for home page development

To my dismay, I woke up early Saturday morning shocked to discover that all photographic images, excel spreadsheet tables and charts were replaced by large red “Xs” in black boxes on a white back ground.  They were gone.  This was true for 24 copies of the document.  Only the XOOM.COM off-site WWW location (which offers participants virtual storage space) contained a fully functioning copy.  I only started using that site for compressing and storing important data the day before.  As luck would have it, the XOOM.COM copy of my work was not updated the day before.  That omission saved much duplication of work.  A colleague commented, “And you know what you're doing.  What would those of us who don't know do? ”  

Ubiquitous glitching is the phrase which I have coined for the all too common experience, that when working with computers and technology, Murphy's laws and its corollaries become active.  The technology coordinator proffers, “That’s the way it is.”  Perhaps so, but is it not reasonable for multi-million dollar hardware and facilities to function without daily problems?  The inherent frustration of ubiquitous glitching contributes toward cynicism fostering repulsion, revulsion and avoidance of technology. Students often comment “I hate computers” especially when they often lose data.  

A colleague in the mathematics department owns a notebook computer.  She purchased it over two years ago.  Every so often, the notebook’s hard drive becomes inaccessible.  Its contents vanish requiring all software to be reinstalled after reformatting.  I have now done this twice for her.  This not-so-pleasant experience is one more reason why some people would rather use a pen or pencil.  

A paraeducator showed me his brand new beautiful 15-inch modularly constructed one-day old notebook computer with active matrix screen.  The first attempt at booting failed.  The cause?  “Unknown Error.”  Those who are in-the-know are not mystified when presented with a “missing HIMEM.SYS” message.  What do non-technically oriented people do?

On another occasion, early in the morning, I attempted to access the BBA homepage for information regarding employment statistics.  The site was unavailable.  I could not log onto the school’s network from my office.  The server was down.  It was still down at 3 p.m. Friday.  At 6:00 a.m. the following Monday morning, it was still unavailable.  Fortunately, such long-term down time happens infrequently.  BBA staff universally praise technology when “it works well.”  They also complain that it does not work well far too often.  (See staff interview: Ed Latz)  

While researching the Exquisite Corps site looking for transcripts of a story that I heard on National Public Radio on author and writer Andre Codrescu, my computer locked up forcing me to reboot twice.  I feared that the now lengthy text of this book was not saved, nor recoverable.  It was.  I lost the last page that I had typed and all the bibliographic references.  “Get used to it”, indeed.  Codrescu admonishes his listeners “to unplug themselves from the wall.”  (Codrescu)

More schools are relying heavily on technology.  When their network goes down and off-line, the school cannot function.  While BBA is not in this position, as more technology becomes available relying upon the network, it runs the risk of being in such a position.  It is safe to say that technological ubiquity will be achieved when ubiquitous glitching disappears. 

CHAPTER XVII
Staff Interviews
I interviewed and tape-recorded a cross-academic section of BBA staff members regarding computers, technology, ubiquity, instruction and learning.  They include Science, Social Studies, Mathematics, Business, Music and English Departments.  The interviews took place during February, 2000.  I selected staff whose teaching careers were full, that is, they witnessed much change over time and were experienced enough with education to offer wise insight.  I also interviewed young teachers at the beginning of their teaching career, those who are heavily involved with technology and teach New Media related courses.  

I e-mailed the entire teaching staff the same set of questions asking for their kind consideration in responding.  A series of eight questions attempted getting an understanding of professional staff attitudes toward technology, computers and computer ubiquity. 
· How has technology and/or computers changed your teaching?

· What effect does technology and/or computers have on learning?

· On a scale from 1 to 10 where 10 is best, rate the impact of computers and/or technology on education?
· How do you use technology most in your teaching?
· What are the benefits of achieving computer ubiquity?

· What are the negative aspects of achieving computer ubiquity?

· On a scale of 1-to-10 where 1 is easy and 10 is difficult, how has technology and/or computers made your life as an educator easier or more difficult?  Explain.

· Are you and/or your students currently pursuing any technology and/or computer related projects?

· Please offer any additional comments, concerns or other thoughts.

The interviews were conducted and tape-recorded either face-to-face or over the telephone .  Remote interviews were recorded using a home computer running a telephone/FAX program called Ring Central.  

Chris Kochenour.  Chair, Science Department. 

B.A., M.Ed. North Adams State College.

Chris Kochenour is a 24 year veteran teacher employed at Burr and Burton for 3 years.  Chris is an avid amateur radio operator and is not intimidated by computers and/or technology.  Chris easily and eagerly embraces technology and uses it in his classroom often.  Chris teaches CP Chemistry and a multimedia oriented course entitled, Science in the News.  Chris, Jeff Clemens – the Director of Technology and I run the amateur radio program.  Chris’ involvement in technology, consistent positive outlook and enthusiasm for teaching provide a good and telling perspective on BBA’s pursuit of computer and ubiquity.

Findings.  Computers and technology have changed teaching by providing for the presentation of subject material “heretofore only envisioned.”  Specifically, the use of a digital scanner provides the means by which any source of printed or published material can be incorporated into a lesson.  Scanning has allowed oral presentations to be enhanced through the inclusion of graphic images such as pictures superceding this teacher’s “lack of artistic ability.”  The learners no longer need to envision a mental picture or image associated with a concept being discussed.  They can see it and the teacher can easily present it.  In response to the question, “Does that mean that you lecture less?” Kochenour responds, “Probably not lecture less, but have lectures that are more understandable because the student gets the material not just from the hearing point of view, but can see it.”  

Technology has allowed lessons and material to be produced through Microsoft Power Point presentations.  Pictures are presented which foster elaboration and story telling by the instructor.  As a consequence there is more give-and-take improving the discussion.  

The effect of technology on learning is an unknown.  A lack of serious study prevents an assessment from being made.  Kochenour’s comments agree with Andrew Speyer of Suffield Academy who on February 6, 2000 was a presenter on “Technology in Science and Mathematics” at a BBA full-staff technology in-service.  When I asked Speyer, “What impact does technology have on learning?” he responded by saying that he did not know.  There are no assessment instruments available or adequate enough from which to draw conclusions.  Teacher’s “like to think” that their students are learning more because they not “jut hearing, but seeing” the material being presented.  Technology is a “tool” and “only a tool, another asset in doing what we do.”  

The benefit of achieving computer ubiquity would be “students who could access more information, quickly” in the “hope” that technology is another tool in a long line of tools leading to better understanding.  

The process of achieving ubiquity is not without discomfort.  “Because we are in the beginning stages of the process” there is emphasis in achieving it.  Kochenour sees no negatives that concern him.  

Four or five years ago because technology was unfamiliar it took more time to accomplish a task..  As the learning curve sets in less effort is required to accomplish the same task.  Interestingly enough while the same tasks can be done in less time “I am doing more work in more time which is less time for myself.”  While technology in education increases efficiency the teacher works harder and longer both at home and at work.

Kochenour expressed a common concern regarding getting students to do special projects.  “If I take a week out of class to take them to the computer laboratory and another week to present their findings to the class, and all that is valuable, there are two weeks of something else that I have to let go.”  The time intensive nature of learner technology usage concerns is most prevalent amongst teachers in the academic areas where content is important.  While this may be contrary to the intent of some state standards which emphasize process, BBA teachers are not particularly willing to sacrifice content for process.  For example, time is important when teaching the AP and CP curriculum.  That time seems too important to be sacrificed through student immersion into technology.  General ability students, however, can produce amazing and self-esteem enhancing work through using software such as Power Point.  Such good work might otherwise be impossible through standard term paper writing methods.

Computer ubiquity will be reached when “we will no longer be having a discussion” about it and when “there is a one-to-one student/faculty-to-computer ratio.”  Notebook computers for all students appear to be in the future at BBA as a means to that end.  “Today, we don’t talk about textbooks as textbooks are ubiquitous.  Someday, computers will become like that.”  

Ed Latz.  Chair, Social Studies, Foreign Language Departments.  B.A. Castleton State College.  M.A. Middlebury College.

Ed Latz is a veteran teacher being employed at Burr and Burton for 30 years.  He is a soccer coach and has been active in the Burr and Burton Teachers Association.  He has held executive positions including president and has often served on the Association’s negotiations committee.

Findings.  I am using some of the programs that come with the textbooks that I have.  Especially in psychology, there are some web sites that go beyond what is in the textbook.  For each chapter the students have one period where they explore these web sites that deal with the topic of the chapter, but go beyond it.  That can especially do up-to-date research.  Though one of our books is two years old you have within those two years some of the advanced research now available.

Have I changed my teaching style?  Probably not.  I still use videos that I had before.  And overall no, it hasn’t changed my teaching style.  

The effect that computers and technology have on learning varies.  Some of the reviewing for the students is easier.  They can go to the web site of the textbook on their own and find summaries there.  They also have practice quizzes on the web sites.  So, those that want to do that can prepare better.  They have a larger array of ways to review the material than they used to.  

The major advantage of achieving computer ubiquity, that is, computers being everywhere is the flexibility on the part of the teacher and the student.  The present disadvantage (of computing) right now is that some disadvantaged students don’t have the access that some of the advantaged students have.  If you do not have a computer at home and you cannot dial into the school you don’t have the possibilities and advantages that a student has who can do that.  For example, in a research paper, we have some students who still had to do it by hand and could not use the word processor simply because they did not have access to the computer.  They didn’t have a free block or a studies skills class during the first semester.  They had to go home after school and they are (live) from places where the parents are less likely to bring them at night to the open library.  They don’t have study halls.  Their only option was to do the research paper in handwriting.  Clearly, someone who uses a word processing program can do a much more polished final paper than someone who does not have that.  I hope that we go the  way of the laptop so that students actually will be able to take their laptops home.  

While students have universal access at school it is limited because they have universal access only when the teacher gives them that universal access.  They don’t have study halls.  Many of them come by bus or they have after school sports and they do not have access to computers outside the classroom.

In some ways computers have made my life as a teacher less difficult.  The papers that I get from some of the kids are a lot better than they used to be.  I can bring in news and information from web sites that I wasn’t able to do or at least not as easy as before.  In that way it has made things easier.  In the way that it made it a bit more difficult is when things don’t work.

In some classes too much time is spent in learning a Power Point presentation which I think should be learned in Computer Skills so that you don’t have to teach it in a regular class.  I feel that especially Power Point presentations, given the amount of time that some of the students spend on it, the outcome is not the way that it should be.  I think that the Power Point presentation is not the end all that some people believe that it is.  Power Point should add to the presentation, but should not be the presentation.  

Robert Leslie.  Chair, English Department.

B.A. Saint Joseph’s College

Robert Leslie is a veteran English teacher of 32 years and has been at BBA for 26 years.  Robert is Dean of Faculty, English Chair, and is involved with the Junior Instructional Ski Program.  

Findings.  Technology has basically facilitated (at this point) things that I’ve already previously been doing.  It hasn’t really in a substantive way changed my teaching.  I can see ways that it will.  Maybe, they’re not the most profound ways.  For instance at the present moment with another colleague, I am transferring all of the transparencies that I would use with the lectures, for background, for material for units of study, onto Power Point.  They now can be used instead of on an overhead, on the television screen.  If I’m talking about World War II, I can show pictures of Stalingrad.  We can have pictures of the Holocaust and the concentration camps.  It’s enabling me to appeal in a more authentic way to the visual learner.

I’m not sure how technology impacts learning.  That is an excellent question.  The answer to that is out.  There are three legs to education: instruction, curriculum and assessment.  It seems that assessment is almost “ubiquitously” the most overlooked of those three legs.  There are very few people in education who are truly trained in real and authentic assessment.  I could only guess anecdotally.  What I notice as an English teacher is that kids are much more willing to write with the computer.  Recently, however, I have seen growing signs that the novelty of that is beginning to fade.  Just because you put kids in front of the computer, it does not mean that they now become writers.  It has to do with the nature of the assignments that people give, the way you are able to motivate kids about writing as a form of self-discovery.  Making those kinds of connections with adolescents is difficult, and will always be difficult given technology or the absence of technology.

I use technology administratively as a teacher.  It is easier to write recommendations for kids, communicate with parents and faculty with email.  Technology facilitates communication in substantive ways.  As people become more and more comfortable with it that will increase.  One of the dangers is that there is a lot of non-substantive communication that goes on.  That’s a danger because it is time consuming.  

It has become apparent that anyone coming out of school needs to be facile with computers and computer programs.  It becomes a matter of social equity.  It will be something that I will always fight for in the school that I am at, that every kid has access to a computer and that they are given instruction in computer systems.  A desk clerk at a hotel at the Equinox Hotel (Manchester VT) is on the computer all day long using databases to confirm or deny reservations.  Computers are in every job from the Stewart Shops to my brother-in-law’s job where he manages millions of dollars in pensions.  Everything is computers.  Unless you are facile in the use of computers and computer systems one’s ability to function in our society is going to be limited.  

For some people the computer and electronic enticements can become diversion from other more important human activities.  I have a concern that as people become more accustomed to the computer, it is going to make the television addiction of Americans more intense and will have some real consequences on our society and physical health.  There will be a problem down the line because the computer will (within 10 –15 years) usurp TV and have a way of consuming people’s time.  While it is a very interactive thing, it is a static thing with people sitting in chair.  Henry David Thoreau would lament the temptations that it is going to pose in drawing people away from nature and understanding the beauty of the universe.  

Computers allow people to do more, therefore, the demand to do more is greater.  For the conscientious teacher, there is the built-in siren song that I can always make a recommendation better with another paragraph.  You find yourself spending more time doing things.  The computer makes doings things such as recommendations easier as it allows you to enhance things  

Another concern is, that talking with acquaintances in business who are familiar with educational work, in this country, we are putting tremendous investment into hardware and software (when we can find it), but in the present generation mid-career to older teachers, the investment is woefully inadequate (in training).  Businesses invest a lot more in seeing to it that their personnel get training.  Much money flows into technology but, the in-service training seems to be: do it or learn it on your own or find someone who in their spare time will teach you.  That is not good for student nor teacher.  We are quantum steps behind the types of training that you would receive in efficient businesses.  

Jonathan Canon.  Journalism and Publications.
B.A. Colby College.

Jonathan coaches Cross country skiing and golf.  Jonathan is newcomer to teaching having been employed at BBA for 4 years.  He is a younger generation teacher who is heavily involved with technology.  Jonathan teaches English, journalism, video communications and runs the Apple MacIntosh publications facility.  He is involved with producing BBA’s video news programs (and other productions) which are broadcast over the school's cable TV system.  Jonathan’s views and comments are of significant interest as they come from a teacher at the beginning of their professional career.

Findings.  Technology has made presentations easier through the use of Power Point.  In the journalism class, it is totally predicated on technology.  The way we produce the newspaper would not exist without substantial amounts of technology.  It has really revolutionized how we can produce a newspaper and how students can be productive at all times.  

Technology is not a magic bullet that makes the students learn 25% more overnight.  It offers access to information much easier and it’s made students ability to organize information easier.  There is no substitute for dedicated study.  Technology can be a tool for that, but it has not made students smarter.  It is here to stay and students need to be familiar with it no matter what they do in the future, whether they are an auto mechanic or a nuclear physicist.  It is a necessary skill that the students need to learn.  
Computer ubiquity is not a necessary step.  Students do not need to have a laptop available at all times.  It is not necessarily the most effective step in a school like ours (BBA).  There would have to be substantial revision in the way teachers teach and in the way that teachers are taught to teach.  The faculty is not ready to effectively run a program like that.  Having ubiquitous computer use is not a valuable use of resources.

Achieving computer ubiquity would create a lot of lost productivity.  There would be hardware problems.  A substantial portion of the students, who not being college prep students, may not benefit from having a computer or using it very often.  There is a fear that if every student and teacher had a laptop that the technology would drive the curriculum instead of the curriculum driving the technology.  Teachers would spend far more time trying to do things with the computer rather than trying to teach effectively.  I would be afraid that hours and hours would be spent putting exploding effects into Power Point presentations instead of researching the valid stuff that needs to be put into the presentations.  

Technology has made my life as an educator infinitely easier.  In terms of being able to create quizzes, edit comments for students, keep track of grades, strictly from an organizational standpoint, it has made the job a lot easier.  I do not know how people did it without computers having to retype things.  With the work that I do now, photocopying and printing things out, I don’t know how they were able to do it all before computers.
John Sanders – Chair, Music and Drama Dept. 
B.S. Potsdam College.  M.M. Musik Hochschule.

Findings.  Sanders offers: To date technology has changed teaching very little.  At BBA, we are not yet set up with anything in technology other than amplifiers and keyboards.  We are not yet using computer technology.  There is no effect of technology on learning.  Technology is not being used in my teaching unless one considers amplifiers and keyboards to be technology.

A benefit of achieving computer ubiquity would be uniformity of opportunity and approach, obvious by definitions.  Negatives include the uncertainty of how technology will be ultimately viewed as beneficial or detrimental in education.  The vote in that is still out.  

Some people, including me, have never typed a paper.  We need keyboarding as the first step in becoming comfortable with technology.  Our administration has ignored or refused to do that.  Without that training or that first important step, anything that we try to do from grades to going beyond, recording comments, etc. has been a labor because of a lack of keyboard familiarity.  The training has been requested many times from the assistant headmaster, headmaster, individually from the technology head, Long Range Technology Committee on which I sat for a year and made a impassioned plea to get that to some of us.  It had been said that that made good sense and then they ignored it.  I had brought it to everyone’s attention.

Sanders' frustration with lack of keyboarding training is understandable.  From casual conversation it is obvious that other staff members have the same handicap.  It is obvious that computer ubiquity cannot be achieved when the basic skills required for their effective achievement are lacking and the training unavailable.  Sanders does not believe that computers are going away.  

Sanders expressed additional thoughts in a brief taped encounter in the BBA parking lot a week after the initial interview.  He stated that we are taught to write as children with pen and pencil in hand and for fifty years I wrote that way.  Imposing keyboarding on top of that for someone who is not adept at using it breaks the flow of thoughts.  It interferes with my effectiveness as a writer.  All the work that I am forced to do with the keyboard, at this point, I don't feel is truly my thoughts, nor is it my personality that comes through.  At some time in the future when generations are taught on the keyboard as children in kindergarten rather than handwriting, that will be different.  Handwriting is a marvelous thing and I fear that we are going to lose handwriting and the personality that is implicit in that idea of hand-writing.  Handwriting is as personal and individual as fingerprints and we are going to lose that I fear.
Dan DeForest – Chair, Mathematics Department.

B.S., M.A. State University of New York (SUNY Albany)

Dan Deforest teaches pre-calculus, calculus and physics.  Deforest is a veteran teacher of 22 years teaching all of it which is at BBA.  He is the BBA girls soccer and softball coach.
Findings.  Dan Deforest states that if technology includes graphing calculators then it has greatly changed the way I teach my upper level math classes.  We do a lot more with the graphing calculator as far as the study of functions in pre-calculus and calculus goes.  I haven’t done a lot with computer programs.  I am unaware of nor viewed enough software thus far to see a lot of uses.  
Deforest has not settled on an opinion on how computers have affected learning.  He is not sure whether kids are learning more, less or even differently.  We try to present things for students through a lot of different channels.  For some students, the visual aspects that the calculator and its discovery aspects have, such as changing coefficients in equations and how it affects the graph, it has to improve their understanding.
Deforest states that, our students are going into either the work force or into colleges where they will be exposed to a lot of computer availability.  I think they are pretty savvy about computer usage compared to some other students.  He further reports that, this is what students tell me, that they are well prepared into whatever they venture next.

For Deforest personally, the computer has afforded him the opportunity of better record keeping.  He is starting to see the benefits of having his students see their averages up-to-date to the minute.  It may not be an incentive for kids to do better, but it is available for them to make use of at any time to see where they are.  

The major benefit of ubiquitous computing would be universal access.  He does not believe that neither the faculty nor the students have reached such a state though teachers are almost there.
When asked about the negative aspects of achieving ubiquitous computing Deforests raises a concern around privacy.  He is concerned about security and privacy of records including, but not limited to, students knowing what other people’s grades are, his private files and email.  He is concerned that, if and when parents have the capability of checking their children’s grades whether they might be able to check on other students as well.  Deforest states, if you don’t want anybody in the world to read it then don’t put it out there for them to see it and read it.  He further states that he’s not certain that that is the case, but for him this has always been a concern.  In light of recent allegations, DeForest may have legitimate concerns.  Echelon, a global surveillance system run by the United States, Canada, Britain, Australia and New Zealand is capable of “intercepting phone conversations, faxes and e-mail messages around the world.” (Frost)  In a much more important development, “A French intelligence report…accused US secret agents of working with computer giant Microsoft to develop software allowing Washington to spy on communications around the world.” (AFP)
Deforest does not believe that computers have made life as an educator easier.  It has put more requirements on me as a teacher, grade entry, etc.  I don’t find the use of it more difficult rather, it is just another thing added on.  If you’re not a good typist it takes some time.  It has not made it easier.

In the race toward ubiquitous computing Deforest wonders whether we are becoming so dependent upon machines that he worries about reliability.  He states, that if cars were as reliable as computers then no one would drive anywhere nor reach a destination.  He is very surprised over the lack of reliability of computers, though BBA has computer experts at the school keeping them operational.  If do not have a pretty good sense what’s going on you’re in trouble.  There are too many problems with the machines.  He brings up the recent in-service workshop given by presenters from Suffield Academy.  When technology was called upon in a math and science presentation it didn’t work.  Every time that I’ve seen someone use computers for some purpose it did not work.  They tells how great they are and when they go to show us — I don’t see how great they are.  Deforest is not convinced.  He is still looking for research showing that computers improve learning.
Carol Casey – Business Department.

B.S. Castleton State College.  M.E. Castleton State College.

Carol Casey teaches business courses including Desktop Publishing, Computer Skills, Advanced Word Processing, MOUS training.  Carol is a veteran teacher of 32 years teaching at BBA.
Findings.  Carol Casey states that computers and technology have certainly changed the focus of the teaching.  It has changed the delivery method and the way that I think about curriculum.  It has changed the content of the curriculum.  There are so many things in the past, content that one can no longer teach.  This may not be true in all departments, but in the business department it has changed the way you put across your subject.  As an example, Casey offered that, we used to teach punctuation spacing and you don’t do that anymore.  The rules have changed that go along with the software.  

Technology’s effect on student learning is big.  We’re getting students that are coming to us with varying degrees of technology knowledge so that we have to teach a wider span of students.  We get some that have very little to those that have a great deal.  The span of the learning has changed for the students.  A common thread in the discussion on technology was reiterated with Casey offering that, students do not necessarily learn better than the way it was before (prior to BBA's implementation of computers and the school-wide technology platform).  In the business department, technology is part of everything that we do.  When asked, if technology was the name the game, Casey agreed that it was.  There is no choice.

The benefit of achieving computer ubiquity comes from the fact that the students have to live in a technological world.  They have no choice.  If they want to exist and have a good job then they will have to become technologically smart.  Casey did not think that there were any negative aspects of achieving computer ubiquity.

As an educator, Casey admits that computers have made life easier.  She offers as examples: doing grades, keeping grades on the computer, not doing figuring on your own, giving files to everybody at one time.  She is not pursuing any special technology projects at the moment (other than the ongoing and non-stop ones associated with her teaching).  

Casey had a concern that technology is affecting the attention span of the students making them less willing to listen to a lecture or be part of a discussion.  She sees students as constantly wanting to be attached to the computer thinking that everything that they do should be fun.  Casey does not subscribe to the notion that schools as they presently exit are obsolete.  

In regard to John Sanders complaint that keyboarding is what is keeping him from excelling in computer usage, Casey expressed surprise stating that she would be happy to teach keyboarding to staff.

CHAPTER XVIII
Conclusions and Ending Words
Computers, the Internet, New Media and technology will not go away.  Luddites and others with personal reasons for having an aversion to technology recognize as much.  For better or for worse, schools are being reinvented while being wired and rewired.  As of early 2000, all schools in the United States have acquired at least one Internet access point.  37 millions people in the U.S. use the Internet daily from their homes.  34 million American households are using the Internet for a total of 65 million hours per day.  (Internet Council)  
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The national trend in education is toward turning the model of learning “on its head by the past two decades of cognitive research.”  Rather than learning basic tasks and then moving forward after achieving “good” scores on tests, research suggests that student disservice is done using the traditional book and test model.  This model “ignores a preexisting base of knowledge” and that “intelligence is a much more multidimensional attribute than previously supposed.” (Reinventing Schools)  This reorganization of educational learning pedagogy, combined with pseudo-religious faith in technology, encourages proponents to declare that traditional schools are obsolete.  

Corporate and commercial interests have much to gain from the globalization of education, a vast sector in the national economy yet to be fully integrated into the for-profit model.  The replacement of traditional schools by virtual institutions of learning is commerce’s new potential arena for mass profit.  

E-ducation, the claim is made, is an alternative long overdue.  For secondary school students with the will power and self-discipline to study on their own, for home schoolers seeking access to materials and for learners motivated to excel and exceed beyond the limitations of the traditional model, on-line education may prove very valuable.  Partially as a result of these pressures, schools across the nation conclude they must change, though it is unlikely that they will disappear as we know them anytime soon.

BBA is a school in transition.  It has not shied away from technology nor the institutional and administrative changes necessary to incorporate, embrace and make it a better school.  Block scheduling is a primary component of the school’s reform toward achieving computer ubiquity.  Yet, in the process of that transition, there is an undercurrent of skepticism riding alongside anticipation and hopefulness.  Study committees at the school have concluded that like technology, block scheduling, works better for some subjects, but not others.  It serves some students well, offering them personalized attention, while others cannot maintain focus for the increased time of instruction and work performance required.  

Class size contributes to the effectiveness of both technology and block scheduling.  Good teachers have always recognized that assessing the needs of learners and tailoring instruction accordingly is the most successful avenue to learning.  Neither technology nor block scheduling alone significantly alters the individualization of instruction.  That is best accomplished through the special skills, talents and hard word of good teachers interacting with learners on a daily basis.  

These conclusions come at a time when the school continues its fast paced transition toward computer ubiquity.  None of this suggests that some students would not be better served through an exclusive program of on-line education.  BBA’s challenge is to incorporate new models of instruction for those students for whom this approach works best.  In many respects the school is involved with developing such programs without abandoning the modified traditional approaches that continue to be successful.

The disappointment is that Information technology cannot deliver on the promises and projections hyped by the media, education reformers and other vested special interests.  Hyper-inflated promises and trend setting for-profit schemes for improving education often fail.  The hyped promise of much improved schools through information technology continues.  One can only speculate on the future.  No real assessment vehicle examining technology’s impact on student learning exists, though that will change with time.

BBA’s teachers are cautiously and slightly optimistic about the potential of technology improving learning.  Interviews with teachers conclude that “the jury is out.”  Technology, by itself, cannot improve learning.  Educators are guides for those in our charge, challenging them to use this new tool in (hopefully) valuable, creative, positive and self-fulfilling ways.  The “it” and the “we” are inseparable.  “It” is the technology and “we” are the parents, paraeducators, instructors, teachers, staff members, administrators and learners that make it all work together.  

As staff members so often repeated in interviews, technology is just another tool where one can use it or not.  While such choice is understandable, some in the nation are advocating much more.  They are pushing school reinvention to such an extent, that in a decade when veteran instructors retire, they may no longer recognize the institutions for which they once worked.  

The trend is for students “to have an opportunity to engage in what might be called playful exploration.”  (Atkinson)   Students “have to actively grapple with stuff, interpret, judge, make sense, in some cases argue about it.  They have to have their hands on the materials.”  (Hawkins)   While BBA has progressed a good distance into this trend, it walks a fine line between reform and tradition.  That being said, it is no longer the close-knit school of 350 students who in 1985 quaintly allowed staff members dogs to come to school.  BBA, in the year 2000, is an institution of almost 500 students with the Smith Center (sometimes referred to as the New World) separating staff from the rest of the campus (Old World).  
While it may be anathema to sum, “each of us every day lives a little less in the real world and a little more inside of different kinds of synthetic environments.”  The unstoppable development of technology immerses us “in a wider variety of artificial realities.” (Dede)  It is this immersion which meets the resistance of some traditionalists, veteran educators and skeptics.  It is what leads many BBA teachers to express concerns about attention span, the ability to listen and the new computer and television-age necessity of being entertained and always learning through fun.  

In the next generation, there will no longer exist instructors and educators who remember a world without Information Technology.  Perhaps, this is what we mean when we speak of computer ubiquity, that is, creating a world where no one remembers existing without interactive multi-New Media corporate dominated, inspired and created “realities” nor would anyone care to.  Such ubiquity requires the mere passing on of a generation, one old enough to remember a world without computers.  As such, that ubiquity is more easily achieved through the passage of time than through the enormous resources now being spent on trying to achieve it.  

Either way, BBA is heading in that direction.  The school has done a more than adequate first step in developing its instructional facilities and technologies for education without compromising too much of the best it has to offer.  It is well on the path to transforming a rural secondary school into the information age toward technological ubiquity.  Whether such ubiquity will better create free thinking and knowledgeable human beings more open to discussion, debate, understanding and participation in creating a better nation and world, where peace and social justice is as or more important than producing graduates who plug into the for-profit capitalist system, is unlikely.  One can only hope.  I must confess in that regard, I remain an educational heretic.  
Appendix A
Heath H8 Computer

The very successful Heath H8 computer was followed by the equally successful integrated Heath 89A computer.  This machine even had a floppy drive — an 8-inch wide floppy diskette device.  Both machines ran a pre-DOS operating system known as CP/M.  These were pre-Bill Gates and Microsoft times.  Heath eventually saw the writing on the wall and manufactured and sold a number of DOS-based PC's.  One of the last models was an Intel DX33 MHz based system, a model H-5100.

The Heath Company was the first to market a microprocessor programming course and hardware trainer.  The trainer provided the learner with a self-paced curriculum through hands on point-to-point wiring that taught machine language programming for the Zilog Z80 microprocessor found within.  Today Heath still manufactures trainers.  Not only are the devices popular they have become an integral part of digital computer education.  The Heath ETW-3400-A, A Microprocessor Trainer is:

Preferred by virtually every microprocessor text on the market, this flexible, general-purpose trainer can be used anywhere you need a microprocessor-based software development system. It can also be used as a design aid for developing custom interface circuitry. Supports hands-on experiments for microprocessor programming, interfacing, and applications.  (Northwest Tech, Inc.)
Heathkit Educational Systems products can be found on their website: [http://www.heathkit.com.]  Heathkit offers Microsoft, A+, network certification as well as courses and high technology products.  Their original educational and marketing philosophy could be best summarized by their historic slogans:

· We won't let you fail

· The World's Largest manufacturer of electronic kits

· We manufacture our products by the thousands, but sell them one at a time

(Wilkinson)
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	FOR IMMEDIATE RELEASE
MARCH 2, 2000
9:44 AM

	CONTACT: Commercial Alert
Gary Ruskin (202) 296-2787
Jim Metrock (205) 612-3376 



Coalition Launches Campaign to Protect 
Schoolchildren From Channel One 

WASHINGTON - March 2 - A broad coalition of progressive and conservative organizations and scholars asked Members of Congress, governors and others to protect children from Channel One, an in-school marketing company. The coalition aims to cut off advertising revenues for Channel One and to remove it from the nation's public schools. The coalition sent letters to: 

•Members of the U.S. House and Senate Appropriations Committees, asking them to eliminate all federal funding for Channel One; 

•Governors, asking them to take all steps within their powers to remove Channel One from their state's public schools; 

•Channel One's advertisers, asking them to stop advertising on Channel One; 

•Members of the House Education Committee, asking them to hold hearings on Channel One; and, 

•Channel One's partners, asking them to sever their partnership with Channel One.

Following is the letter to U.S. Senate Appropriations Committee Chairman Ted Stevens: 

Dear Chairman Stevens: 

We ask that the Senate Committee on Appropriations stop all federal funding of the controversial in-school marketing company called Channel One. 

Channel One, under the guise of a news show, delivers two minutes of advertising each school day to a captive audience of approximately eight million children in 12,000 schools. 

The U.S. Government is a major advertiser on Channel One. The Office of National Drug Control Policy (ONDCP), the U.S. Navy, U.S. Air Force and the U.S. Marines advertise on Channel One. 

Channel One is a big step in the wrong direction for children, schools and taxpayers. It is deserving of your committee's attention for the following reasons: 

1. Channel One uses the compulsory attendance laws to force children to watch ads. Joel Babbit, then-president of Channel One, explained in 1994 why advertisers like Channel One: “The biggest selling point to advertisers [is] . . . we are forcing kids to watch two minutes of commercials.” 
2. Channel One wastes precious school time. Channel One consumes the equivalent of one instructional week of school time each school year, including one full day watching ads. 
3. Channel One helps advertisers bypass parents to promote products which parents may not approve of, such as exorbitantly expensive athletic sneakers and violent movies. 
4. Channel One wastes tax dollars spent on schools. A 1998 study by Max Sawicky and Alex Molnar, titled “The Hidden Costs of Channel One,” concluded that Channel One's cost to taxpayers in lost class time is $1.8 billion per year. 
5. Channel One may harm children's health. Channel One advertises Snickers, Twix, M&M's, Pepsi and other junk food to children in classrooms. The Journal of the American Medical Association recently reported that “Obesity is epidemic in the United States.” Obesity is a major public health problem. Given skyrocketing levels of childhood obesity and diabetes, it is insanity for schools to encourage children to develop poor eating habits. 
6. Channel One -- not parents or school boards -- decides its ads and program content. Channel One violates the principle of local control of education. Parents should be able to choose who may affect their children's lives, not Channel One. 
7. Channel One undermines parents' efforts to teach positive values to their children. Channel One teaches a curriculum of materialism, that buying is good, and will solve your problems, and that consumption and self-gratification are the goals and ends of life. 
8. Channel One corrupts the integrity of public education and diminishes the moral authority of schools and teachers. In effect, Channel One appropriates the authority of schools and teachers and transfers it to advertisers for these controversial products. Schools implicitly endorse the products that Channel One advertises. 
The opposition to Channel One is large and growing. For example, in June, 1999, the Southern Baptist Convention, which represents the largest U.S. Protestant denomination, passed a resolution urging community leaders to remove Channel One from the schools.   

We urge you to include provisions in the relevant appropriations bills prohibiting ONDCP, the Navy, Air Force, Marines and all other federal government entities from advertising on Channel One. 

We are grateful for your kind attention to this matter and look forward to hearing from you at your earliest convenience. Please direct your response to Mr. Jim Metrock of Obligation, Inc. at (205) 822-0080 or Mr. Gary Ruskin of Commercial Alert at (202) 296-2787. 

Sincerely, 

Patricia Aufderheide, Professor, American University 

Charles W.F. Bell, Programs Director, Consumers Union 

Dr. Brita Butler-Wall, Assistant Professor of Education, Seattle University; author, A


Parent Guide to Commercialism in Schools 

Coral Ridge Ministries 

Gloria DeGaetano, Director, GrowSmartBrains.com; co-author, Stop Teaching Our Kids 


to Kill 

Roy F. Fox, Assoc. Prof. of Eng. Ed. & Lit., U. of MO-Columbia; author, Harvesting


 Minds 

Thomas C. Frank, author, The Conquest of Cool 

George Gerbner, President and Founder, Cultural Environment Movement; Dean 


Emeritus, Annenberg School of Communication 

Todd Gitlin, Professor of Culture, Journalism and Sociology, New York University; 


author, The Twilight of Common Dreams 

Jane M. Healy, Ph.D., author, Failure to Connect 

Michael F. Jacobson, co-author, Marketing Madness 

Sut Jhally, Founder and Executive Director, The Media Education Foundation 

Timothy J. Kasser, Assistant Professor of Psychology, Knox College 

Jean Kilbourne, author, Deadly Persuasion 

Diane Levin, Professor of Education, Wheelock College; author, Remote Control 


Childhood 

Jane & Laurence Levine, Co-founders, Kids Can Make A Difference 

Bob McCannon, Executive Director, New Mexico Media Literacy Project 

Robert McChesney, Research Associate Professor, U. of Illinois at Urbana-Champaign;

author, Rich Media, Poor Democracy 

Bernard McGrane, Associate Professor of Sociology, Chapman University; author, The


Un-TV and the 10 Mph Car 

Jim Metrock, President, Obligation, Inc. 

Mark Crispin Miller, Professor of Media Ecology, New York University 

Tom Minnery, Vice President, Focus on the Family 

Alex Molnar, author, Giving Kids the Business 

Neil Postman, Chairman, Department of Culture and Communication, New York


University; author, Amusing Ourselves to Death 

Hugh Rank, Professor Emeritus, Governors State University; author, The Pitch 

David Reynolds, M.D., President, Alabama Chapter, American Academy of Pediatrics 

Gary Ruskin, Director, Commercial Alert 

Juliet Schor, Senior Lecturer on Women's Studies, Harvard University; author, The


Overspent American 

Phyllis Schlafly, President, Eagle Forum 

Betsy Taylor, Executive Director, Center for a New American Dream 

Frank Vespe, Executive Director, TV-Free America 

David Walsh, Ph.D., President, National Institute on Media and the Family; author,


Selling Out America's Children 

Donald E. Wildmon, President, American Family Association 

<---------------letter ends here-------------> 

During a 12-month period of 1998-99, Channel One spent over $1 million in an expensive, failed lobbying effort to prevent a congressional hearing on how Channel One harms children, schools and taxpayers. The Channel One hearing took place on May 20, 1999, before the U.S. Senate Committee on Health Education, Labor and Pensions. Testimony from that hearing is available at <http://www.essential.org/alert/channel_one/index.html>. 

Commercial Alert opposes the corporate exploitation of children, and the excesses of commercialism, marketing and advertising. Commercial Alert's web address is <http://www.essential.org/alert/>. 
Appendix E
Initial Implementation Schematic for Burr and Burton Technology Center
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Appendix F 
Clemens, Jeff.  Director of Technology.  Burr and Burton Academy. (Jan 2000)

Appendix G 
BBA Network Topology Terms and Explanations.
Riley Center.  The performing arts center located the equivalent of an entire city block away from the main Seminary Building.

Cisco Switch.  Delivers dedicated bandwidth to users through high-density group switched and switched 10BaseT or 100BaseT Ethernet, flexible 10/100 BaseT Ethernet, fiber-based Fast Ethernet, Fast EtherChannel.  (Cisco)
TCP Address.  A decimal-like number address reserved for nodes on the network.  Referred to as the Transmission Control Protocol (TCP) these “enable communication between different types of computers and computer networks.”  (Computer Currents)
NTBDC.  The BBA Network Windows NT Backup Server

NTPDC.  The BBA Network Windows NT Primary Server

Apollo.  The Apple MacIntosh server which connects the Smith Center MacIntosh publications laboratory to the BBA network.

Fiber. A cable that carries laser light, encoded with digital signals, rather than electrical energy.  Made of thin fibers of glass, fiber-optic cables can transmit large amounts of data per second.  Fiber-optic cables cannot be tapped by remote sensing equipment because they do not emit electromagnetic radiation.  (Computer Currents)
CAT 5 (cable).  So called or designated Category 5 cable which are 10 Base T Network Cables that meet IEEE 802.3 specifications and have industry standard RJ45 gold plated connectors. (Cables N Mor).
T1. A telephone line connection for digital transmission that can handle 24 voice or data channels at 64 kilobits per second, over two twisted pair wires.T1 lines are used for heavy telephone traffic, or for computer networks linked directly to the Internet. T1 lines are normally used by small and medium-sized companies with heavy network traffic.  They can send and receive very large text files, graphics, sounds, and databases very quickly.  (Computer Currents)
Special Ed.  The Diversified Occupations building servicing the offices and facilities of Special Education.  These offices are located the same distance away from the Riley Center that the Riley Center is from the Seminary Building. i.e., two city blocks. 

Lib Print.  The Smith Center Library print server which channels data for printing.
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	Results on the Faculty Survey on Technology
	
	
	
	
	
	
	
	
	
	
	
	

	Burr and Burton Academy, October 4, 1998
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Number of responses: 51
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	Percent
	
	
	
	

	I find the school's technology
	
	
	
	Responses
	
	
	
	of Total
	
	
	
	

	Difficult to use
	
	
	
	5
	
	
	
	10
	
	
	
	

	Easy to use
	
	
	
	21
	
	
	
	41
	
	
	
	

	Enjoyable
	
	
	
	29
	
	
	
	57
	
	
	
	

	Not Cost Effective
	
	
	
	0
	
	
	
	0
	
	
	
	

	Useable, but only with help
	
	
	
	18
	
	
	
	35
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	I use technology
	
	
	
	
	
	
	
	
	
	
	
	

	At home
	
	
	
	37
	
	
	
	73
	
	
	
	

	Not really at all
	
	
	
	6
	
	
	
	12
	
	
	
	

	Enrichment in the classroom
	
	
	
	20
	
	
	
	39
	
	
	
	

	Integral part of my lesson
	
	
	
	13
	
	
	
	25
	
	
	
	

	Outside the classroom
	
	
	
	23
	
	
	
	45
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	I would use technology if (I had/it would)
	
	
	
	
	
	
	
	
	
	
	
	

	A system at home
	
	
	
	6
	
	
	
	12
	
	
	
	

	More training
	
	
	
	32
	
	
	
	63
	
	
	
	

	More time
	
	
	
	30
	
	
	
	59
	
	
	
	

	Help me in the lab
	
	
	
	13
	
	
	
	25
	
	
	
	

	More relevant to my class
	
	
	
	9
	
	
	
	18
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Rank each of the following technology areas in order of importance to you
	
	
	
	
	
	
	
	
	
	
	
	

	(where "1" is most and "6" is least)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Category
	1
	%
	2
	%
	3
	%
	4
	%
	5
	%
	6
	%

	Basic Word
	8
	16
	10
	20
	8
	16
	5
	10
	5
	10
	0
	0

	Adv Word
	9
	18
	5
	10
	3
	6
	7
	14
	8
	16
	4
	8

	Spread Sht
	1
	2
	3
	6
	5
	10
	8
	16
	2
	4
	7
	14

	Email
	8
	16
	9
	18
	8
	16
	3
	6
	2
	4
	2
	4

	Internet
	8
	16
	1
	2
	17
	33
	1
	2
	1
	2
	1
	2

	Applications
	8
	16
	3
	6
	3
	6
	2
	4
	7
	14
	9
	18

	
	
	
	
	
	
	
	
	
	
	
	
	

	I would rank my experience with technology
	
	
	
	
	
	
	
	
	
	
	
	

	(Least)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	(Most)
	

	Number
	2
	2
	0
	5
	16
	8
	9
	3
	1
	1
	
	

	Percent
	4
	4
	0
	10
	31
	16
	18
	6
	2
	2
	
	


Appendix I
Burr and Burton Academy Internet and Technology Usage Policy
Internet at BBA
Giving students world wide communications resources through the Internet is an exciting opportunity.  With access to computers and people all over the world also comes the availability of materials that may not be considered to be of educational value in context of the school setting.  On a global network it is impossible to control all materials and an industrious user may discover controversial information.  BBA believes that the valuable information and interaction available on this worldwide network far outweighs the possibility that users may procure material that is not consistent with the educational goals of Burr and Burton.
This Internet Usage Agreement is intended to give the school an opportunity to inform parents and students about this resource and create an awareness of the medium and the expectations the school has of students.  Returned permission forms are necessary before a student may use the Internet.
Internet - Terms and Conditions
1.  Acceptable Use - The purpose is to support research and education by providing access to unique resources and the opportunity for collaborative work.  Your use must be in support of education and research and consistent with the educational objectives of Burr and Burton.
2.  Privileges - The use of the Internet is a privilege, not a right, and inappropriate use will result in a cancellation of those privileges.
Internet Usage Agreement
Student:

I understand and will abide by the above Internet Usage Agreement.  Should I commit any violation my access privileges may be revoked, and school disciplinary action may be taken.
Student’s Name (please print) ______________________________________________

User Signature:__________________________________________________________

Date:_________________________
Parent or Guardian:

As the parent or guardian of this student, I have read the Internet Usage Agreement.  I understand that this access is designed for educational purposes.  However, I also recognize it is impossible for BBA to restrict access to all controversial materials and I will not hold the school responsible for materials acquired on the network.
Parent or Guardian’s Name (please print):____________________________________

Parent or Guardian’s Signature:____________________________________________
Date:________________________
Appendix J
Burr and Burton Academy Graduation Requirements and Areas of Concentration
(26 credits for graduation, 18 in core areas where 2 credit equals 1 year of study)

CORE FOR ALL STUDENTS 

English 4

Social Studies 4

Mathematics 3

Science 3

Physical Education 3

Wellness 1

Arts 1


Computer 1

Areas of Concentration (7 credits)

COLLEGE PREPARATORY CONCENTRATION
Students enrolled in the Traditional College Preparatory concentration are expected to take the following courses:

ENGLISH
4 credits, 3 of which must be College Placement.

SOCIAL STUDIES
4 credits, 3 in college preparatory world and US History, and 1 in Psychology or Contemporary Problems.

MATHEMATICS
3 credits from among the following:  Algebra !, Geometry or Advanced Geometry, Algebra II, Advanced Algebra and Trigonometry or Pre-Calculus, Calculus, Advanced Placement Calculus.
SCIENCE
3 credits from among the following: Earth Science, College Preparatory Biology or Biology, College Preparatory Chemistry or Chemistry, Physics, Environmental Studies, Advanced Placement Biology.

FOREIGN LANGUAGE
2 credits in the same foreign language.  These credits would go toward fulfilling the 7 elective credit requirements for this area of concentration.  This requirement will be waived if student has a language learning disability which inhibits his/her ability to study a foreign language.
ELECTIVES
5 credits.
ARTS CONCENTRATION

Students enrolled in one of the two Arts Concentrations are required to take the following courses:
Visual Arts




Music

Art 1
Band and/or Chorus

Art/Film History 1
Music Theory 1

Portfolio Development
  (or Music Theory 1 and Music History 1)

Arts Electives or Arts Field Study 4
Arts Electives or Arts Field Study 4

Recommended electives
Recommended electives
Contemporary Crafts
Music Theater

Photography
Rock Ensemble

Drafting
Dance

Woodworking
Drama

Art II, III, IV

BUSINESS AND TECHNOLOGY CONCENTRATIONS

Students enrolled in one of the three Business and Technology Concentrations are required to take the following:

Business
Vocational Technology
Communications

Career Pathways 1
Careers Pathways 1
Journalism or

Business Software 1
Field Study 3
 Desktop Publishing 1

Applied Economics 1
VT Electives 3
Video Production 1

Field Study 1

Computer Seminar 1

Business Electives 3

Graphic Design 1



Field Study or



   Comm. Electives 3
Recommended Electives
Recommended Electives
Recommended Electives

Accounting I, II
Woodworking
Advanced Word Processing

Computer Seminar I, II
Drafting
Computer Seminar II

Desktop Publishing
Computer Drafting
Advanced Field Study

Advanced Word Processing
Applied Economics
Creative Writing

Additional Field Study
Everyday Physics
Business Software


Vocational Foods
Computer Drafting


CDC Programs


Additional Field Study
Beginning with the 1996 - 1997 academic year, BBA has been making the transition to block scheduling.  The process takes a minimum of four years, that is, long enough for a freshman class to graduate under the new structure.  This dramatic change in instruction required the restructuring of the entire academic program and the reassignment of the number of credits necessary for graduation.  The total number of credits required of an incoming freshman (class of 2003) to graduate is 28.  The credits come from a combination of core courses and electives.  The required the core courses include English (4), mathematics (4), science (3), social studies (4), physical education (1), wellness (1), arts (1) and computer literacy (1).  The remaining credits come from courses from one of the six areas of concentration:
Traditional Liberal Arts Concentration
The traditional Liberal Arts Concentration is designed for those students who are reasonably certain they will enter college after graduation.  Coursework beyond the core area will likely include College Preparatory level courses, a foreign language, and Advanced Placement Courses.

Visual Arts and Performing Arts Concentrations
The Visual Arts and Performing Arts Concentrations are designed for highly motivated students who desire more intense preparation to meet the competitive undergraduate entrance requirements of universities, art and music schools.

Business Concentration.
The Business Concentration offers a solid foundation in both business and computer skills leading to employment within the business community or to further education.  Career opportunities might include accounting, bookkeeping, data processing, computer programming, banking, management, marketing, and retailing.

Vocational Technology Concentration.
The Vocational Technology Concentration will provide students with the basic knowledge necessary for work or further study in the fields of construction, drafting engineering or transportation.  Course work will include an introduction to a variety of areas including power, energy, communication and manufacturing.

While technology affects all the areas of concentration, it is most prevalent in Information Technology.  Students enrolled in this concentration are required to take all the following courses:

· Journalism or Business Software

· Video Communications

· Advanced Computer Applications

· Graphic Designs

· Computer Skills

In addition, 3 more credits from the following recommended options.

· Advanced Word Processing

· Journalism or Business Software

· Creative Writing

· Field Study.

Appendix K
PROFESSIONAL DEVELOPMENT PLAN 

1998-1999

Jozef Hand-Boniakowski, MsEd
Department: Mathematics

November 22, 1998

SCHOOL-WIDE GOAL:
To integrate technology as a key component of learning within Burr and Burton’s longer instructional blocks.

ACTION STEPS:
A: (Mentee plan)  To meet with the mathematics department during in-service days and other mutually convenient times to instruct and learn from each other in the uses and intricacies of the mathematics program, “Mathematica.”


C: To design and implement a mathematics department link to Burr and Burton’s homepage describing the philosophy and/or goals of the department, its staff and other relevant information.

D: To implement the in-class use of computers within the mathematics curriculum and classroom as the computers become available.

E: To become familiar with the video capabilities of the school’s new video center.

DEPARTMENTAL GOAL:
As of Nov 22, 1998, the mathematics department has not set a goal.  Action steps therefore cannot be promulgated.  When the goal is established actions steps will follow suit and an addendum affixed herewith.  (For further information refer to Dan DeForest, department chair).
PERSONAL  GOAL:
· To continue a quest for personal growth in general and specifically in acquiring knowledge of technology and the concomitant impact on society and the individual..

· To become familiar with the impact of globalization on the individual and the institutions within which they are employed as instructors for the purpose of transforming instruction  and the institution itself.

· To participate in small acts of altruism for positive change.
ACTION STEPS:

F: To continue studies and research pursuing a Ph.D. in Communications Technology and Distance Education with Greenwich University so that 30 credits will be completed by June 10, 1999.

G: To attend conference(s) related to personal growth and transforming schools for integration into the globalized fraternity of the 21st century.

H: To read extensively on topics related to globalization and education, neo-liberal policies and their effect upon secondary education.

I: To develop and implement a regularly scheduled program of community service through volunteerism in an attempt to think globally while acting locally.

Submitted,

Jozef Hand-Boniakowski

Appendix L
Time Warner Assets (as of January 16, 2000)
[http://www.timewarner.com/corp/about/pubarchive/websites.html]
Turner Entertainment Networks
Turner Entertainment Group
TNT
TBS Superstation
Cartoon Network
Rough Cut
Turner Classic Movies
TNT Latin America
WCW
Atlanta Braves
Atlanta Thrashers
CNN News Group
CNN Interactive 
CNNfn 
AllPolitics
CNNSI
CNNenEspanol
HBO
HBO 
Cinemax
Comedy Central
HBO Home Video
HBO Home Satellite
HBO Direct
HBO Multichannel


Publishing
Time Inc.
Asia Now 
Asiaweek
Book-of-the-Month Club
CNNSi
Coastal Living
Cooking Light
Entertainment Weekly
Fortune
Fortune Business Report
Fortune Small Business
In Style
Life
Little, Brown and Company
Money
Money Daily
ParentTime
People
People Daily
Progressive Farmer
Southern Accents
Southern Living
Sports Illustrated
Sports Illustrated For Kids
Sunset
Teen People
This Old House
Time
Time Daily
Time Digital
Time for Kids
Time Life
Warner Books

Filmed Entertainment
Warner Bros.
Warner Bros. Online
DC Comics
Entertaindom
WB Television
Kids WB
Warner Bros. Animation
Warner Home Video
Warner Bros. Studio Stores 
New Line Cinema 
New Line Cinema
Fine Line 
New Line Auction
New Line Online Store 
Music
Warner Music Group
Atlantic Records
CD Now
Ear1
The D.A.V.E. (Direct Audio Video Express)
Elektra Records
Ivy Hill/Warner Media Services
Kinetic Records
Maverick Records
Reprise Records
Rhino Records
Sire Records
TotalE
Columbia House Records
Warner Bros. Publications
Warner Bros. Records
Warner/Chappell Music, Inc.
Warner Classics International
WAMO
Cable Systems
Time Warner Cable
NY1
Road Runner 

Local System Sites
Berkshires
West Valley, California
Southern California
Bakersfield, California
Tampa Bay, Florida
Georgia
Terre Haute, Indiana
Mid-South
Maine
Kansas City, Missouri
Lincoln, Nebraska
Albany, New York
Binghamton, New York
Corning, New York
Elmira, New York
Ithaca, New York
New York, New York
Syracuse, New York
Greater Raleigh/Durham/Fayettevile/Goldsboro, North Carolina
Charlotte, North Carolina
Wilmington, North Carolina
Northeast Ohio
Western Ohio
Cincinnati, Ohio
Columbus, Ohio
Sayre, Pennsylvania
San Antonio, Texas
Austin, Texas
El Paso, Texas
Houston, Texas
Milwaukee, Wisconsin 

Appendix M

Make Your School an Ad-Free Zone  

----- Original Message ----- 

From: "Carol" <radred@ix.netcom.com>

Newsgroups: misc.activism.progressive

Sent: Sunday, March 05, 2000 11:43 PM

Subject: Adbusters: Make Your School an Ad-Free Zone

http://www.adbusters.org/magazine/28/school.html
WINTER 2000

Make Your School an Ad-Free Zone

by Allan Casey

Hey kids, here's a newsflash. You are being sold. You are being  sold every time you walk in the door of your school -- or you soon  will be. The marketing business has put a price on your head, to  the tune of $300 billion a year -- that's what experts believe that people your age collectively spend, whether it's money out of your own pocket, or the way you influence your parents' spending habits. And now these commercial-crazy headhunters are hunting you in the one place you can't escape -- school. Here are some  examples:

 *From New Mexico to Nova Scotia, Coke or Pepsi will pay schools  $10 to $20 per student to get exclusive rights to sell their soft  drinks to you. What do you get out of it? Lots of advertising  plastered around your school, and if you're lucky, a free Coke or Pepsi t-shirt.

 *Companies create “free” ready-made lessons for teachers to use  on students. Chips Ahoy has a counting game for little kids where  you have to figure the number of chocolate chips in their cookies.   Kellogs has an art project where you make sculpture out of Rice  Krispies. Procter & Gamble sponsors lessons on oral hygiene that  include giving away Crest samples. Campbell's Soup created (then  shamefully recalled) a science lesson where students compared  the viscosity of Prego sauce to rival Ragu. The Consumers Union  has stated that 80 percent of these “lessons” contain wrong or  misleading information.

 *Companies profit by changing the way you think. Representatives  of the drug Prozac will come to your school to “teach” you about  depression. Exxon has ecology curriculum that shows how clean the environment of Alaska is. Some schools actually sell ad space in the hallways, on the sides of school buses, or billboards out in  the yard.

 *Companies collect information about you at school. In New Jersey,  elementary school kids filled out a 27-page booklet called “my all  about me journal,” basically a marketing survey for a television  channel. Students in Massachusetts spent two days tasting cereal and answering an opinion poll. ZapMe! corporation puts “free”  computers and internet hookups in schools. Then they monitor your web browsing habits and sell the information, neatly broken down by age, gender and postal code, to their customers.

*YouthStream has message boards in 7,200 high school locker  rooms. They carry product advertisements and try to sell you on  visiting the company's website, where even more advertising can  be seen. The boards reach almost 60 percent of US high school students. 

 So, maybe you don't like the idea of school becoming one giant rat  maze for the marketing lab. But what will you do about it? You  could fight fire with fire, using the laser printer supplied by  ZapMe! corp. to make your own anti-spam sticker campaign, and jam  every company logo in the school. Unfortunately, the  see-one-sticker-one approach will get you either the principal's  office or jail. But there are other ways. 

 Start by figuring out the chain of command -- teacher, principal,  school board officials, state and federal education department  officials, and so on. Then complain as far up the ladder as you  need to go until you get results. Contact the news media. If you  call the local newspaper and tell them you are being forced to  watch TV commercials during school, for instance, you'll get  attention fast. Jamming meetings, protesting outside schools, hanging banners from classroom windows -- it's at least as much fun as doing homework, and you'll probably learn more.

For a detailed, step-by-step game-plan to ad busting at school, you can contact the Center For Commercial-Free Public Education  at unplug@igc.org or visit www.commercialfree.org.

 Sidebar 1: 

Here's what some adults are saying behind your back: 

“The advertiser gets a group of kids who cannot go to the bathroom, who cannot change the station, who cannot listen to their mother yell in the background, who cannot be playing Nintendo, who cannot have their headsets on.”

Joel Babbit, former company president, on the advantages of Channel One for advertisers.

“If you own this child at an early age, you can own this child for years to come. Companies are saying, 'Hey, I want to own the kid younger and younger.' ”

Mike Searles, former president of Kids-R-Us, a major children's clothing store, on the business of marketing to kids.  

“Because physical education is required for high school students, over 70 percent of students see GymBoards every week.” 

promotional material of YouthStream Media Networks, makers of  school locker-room advertising boards. 

“Teens will get your message when they see your logo within the materials. . . . Depending upon your product, sampling and couponing  can often be incorporated into the program. . . . In addition, we are  able to gather demographic information about the school and market.”

promotional material of West Glen, a company that distributes  corporate-sponsored “teaching” materials to schools.

Sidebar 2:

A few adults come to their senses

California has passed a law prohibiting schools from selling  exclusive vending rights to soft-drink manufacturers unless  public hearings are held first. Another recently-passed law prohibits the use of product placements in school textbooks. A third bill in the works would place limits on electronic advertising in schools.

Rep. George Miller has introduced a bill in the US House of Representatives that would prohibit companies like ZapMe! Corp. from collecting marketing information in schools without written permission from parents. 

In Canada, the provinces of New Brunswick and Manitoba have  declared that the Youth News Network, a Canadian version of  Channel One, will not be allowed in public school classrooms.

Appendix N
Technical and Technology Definition (amateur radio)
AMTOR  A communications mode which is a specialized form of RTTY.  The term is an acronym for AMateur Teleprinting Over Radio and is derived from the commercial SITOR system (Simplex Telex Over radio) developed primarily for Maritime use in the 1970s.  (Lonsdale)
ASCII.  American Standard Code for Information Interchange, the International Standards Organization (ISO) number-based code representing the character set and control codes used in computer-to-computer based network communications.  (Brewer)
AX.25  In order to provide a mechanism for the reliable transport of data between two signaling terminals, it is necessary to define a protocol that can accept and deliver data over a variety of types of communications links. The AX.25 Link- Layer Protocol is designed to provide this service, independent of any other level that may or may not exist.  (See Network Architecture, X.25.)

Morse code. The original “Morse” code used by Samuel Morse to allow letters to be sent as short electrical signals (dots) and long electrical signals (dashes) was also called the “American” Morse Code.  It was widely used throughout Europe and America in very early (mid 1800's) land-line communications and has continued to be used to the present in America for this form of telegraphic communication.  It was replaced in England in the 1800's by a somewhat similar code which eliminated the spaces and long dashes within letters that were found in many of the letters in the original Morse code. This new code was called the “Continental” or “International” Morse code and became the universal standard for European land-line communication and for radio telegraph communication.  (Perera).
Packet Radio.  Communications through a radio network using amateur (ham) radio frequencies authorized by the Federal Communications Commission.  Using the AX.25 protocol (where “A” is amateur radio) an offspring of the industry standard X.25 protocol, amateur radio operators using packet radio have established a wireless and extensive world-wide link of computers.  Using their ham radio equipment, amateur radio operators provide and utilize on-the-air (and often power grid independent) message storage and forwarding (email), bulletin board and emergency communications capabilities.  Packet radio nodes are maintained voluntarily as a national service and emergency resource.  Many are interconnected through gateway stations into the wider and extensive Internet.
PACTOR. In 1987 two German amateurs, Hans-Peter Helfert (DL6MAA) and Ulrich Strate (KF4KV) began work on a new Protocol which they called PACTOR. Although this new system incorporated the basic structure of AMTOR with its fixed interval data blocks and corresponding acknowledgements, PACTOR also combines important characteristics of Packet Radio.  PACTOR is designed especially for high frequency (HF – 3 to 30 Megahertz) operations.  (South Midlands Communications Ltd.)

Radioteletype (RTTY)

X.25. A CCITT standard protocol for the subscriber interface to a public packet switched network. Consists of two layers, link (level 2) and packet (level 3). The amateur AX.25 protocol is a highly modified version of just the link layer of X.25; it does not have a packet layer.  (Colorado Repeater Association).  See Network Architecture. 
Appendix O  BBA Technology Ratings
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Back Side and Driveway West Side View of Smith Center
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Street Access and East Side View of Smith center
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Smith Center Front and Main Entrance
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Smith Center Library
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Smith Center Classroom
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Smith Center Classroom Equipment
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Smith Center Computer Laboratory

[image: image12.jpg]



MacIntosh Publications Studio
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MacIntosh Split-Screen Video Editing Room
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Smith Center Video Production Facility
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Sony Digital Camera Crew
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Main Front Campus View the Seminary Building (Seminary Avenue)
Appendix W
BBA Social Studies Department Textbooks
-----Original Message-----
From: Ed Latz 
Sent: Tuesday, March 21, 2000 3:14 PM
To: Jozef Hand-Boniakowski
Subject: RE: History Textbook

Books: 
CP World and US History 10 
Clayton, Perry,Winkler
Pathways
Prentice Hall

CP World and US History 11 
Todd/Curti, 
The Triumph of the American Nation
Hartcourt, Brace, Jovanovich

Both CP classes
Wallbank, Schrier, Maier, Gutierrez-Smith,
History and Life
Scott Foresman

World and US History 10, 11 
Appleby, Brinkley, McPherson 
The American Journey
Glencoe, McGraw-Hill 

Farah, Karls, World
History The Human Experience
Glencoe, McGraw-Hill
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