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Introduction and Definitions

I have ordinarily been on “the cutting edge” of the use of electronic technology in education.  I was the second student at Union Seminary in Virginia to write a doctoral dissertation on a word processor in 1983 (CPM Version 2.02, on a computer that had 64K of memory!).  I designed a program at Gordon-Conwell Theological Seminary that effectively provided computers for the entire faculty within three years, at no cost to the institution.  I used and tested beta versions of software designed to search the Greek New Testament.  I was the first professor at GCTS to use a laptop in the classroom, and I serve on the technology committee here at Grove City College.  So, I am neither a Luddite nor a technophobe.  On the other hand, I am not a technophiliac, and I am as interested in how electronic technologies can impede certain educational goals as enhance them.  That is, I am primarily an educator, and a user of tools insofar as I they are helpful means to educational ends.
Anything that a human makes is a technology (from the Greek techne).  Thus, a given language is a technology, chalk is a technology, etc.  Education is, therefore, entirely dependent on technologies.  The question educators raise is:  how do different technologies function; how do they shape us and the messages they contain?  Especially today, we wish to discover the traits of the various electronic technologies.  How do these technologies shape the knowledge and understanding we desire to convey, and how do they shape our students, as learners?

People who attempt to answer such questions tend to begin their quest from one of three postures, as either progressivists, declinists, or neutralists.
  Progressivists, at least at an implicit level, embrace a somewhat Darwinian understanding of human history, assuming that human history moves inexorably in a positive, or progressive, manner.  Declinists, by contrast, tend to embrace a more pessimistic view, tending to view human history as a continuation of the original Adamic fall, plunging further and further into ruin.  Neutralists believe that no such over-arching scheme can be found in history.  Cultures step forward sometimes, and backwards at others.  When these three schools approach technology, then, it is not surprising that progressivists tend to believe that all newer technologies represent “progress,” or that, at a minimum, “they are here to stay,” and we must adjust ourselves to them.  Declinists, such as our Amish friends here in western PA, perceive such technological change as something to resist.  Neutralists are, as it were, from Missouri:  “Show me.”

In the present moment, the most erroneous (and always most dangerous) of these three is undoubtedly the progressivist stance.  The twentieth century was the greatest killing century in the history of the human race; not only in the sheer number of humans put to death by others, but in the percentage of the human race put to death by others.  Further, this would have been true even apart from all the wars of the twentieth century--the two World Wars, the Korean War, Viet Nam, et al.  By genocide alone, a higher percentage of the human race was exterminated by other humans than at any other time.  As Lewis M. Simons observed:

More than 50 million people were systematically murdered in the past 100 years--the century of mass murder:  From 1915 to 1923 Ottoman Turks slaughtered up to 1.5 million Armenians.  In mid-century the Nazis liquidated six million Jews, three million Soviet POWs, two million Poles, and 400,000 other ‘undesirables.’  Mao Zedong killed 30 million Chinese, and the Soviet government murdered 20 million of its own people.  In the 1970s the communist Khmer Rouge killed 1.7 million of their fellow Cambodians.  In the 1980s and early ‘90s Saddam Hussein’s Baath Party killed 100,000 Kurds.  Rwanda’s Hutu-led military wiped out 800,000 members of the Tusi minority in the 1990s.  Now there is genocide in Sudan’s Darfur region.


In sheer numbers, these and other killings make the 20th century the bloodiest period in human history.

The early twenty-first century, therefore, is no century for progressivists to be strutting.  They have some accounting to do for their theory of progress.  And, were they to attempt to deflect such a challenge, arguing that genocide had or has nothing to do with the precise question of technological change, we would still require some answers:  How many Americans are killed every year by the 20th century technology of the automobile?  Forty-three thousand.  For perspective, in America’s longest war (ten years), in Viet Nam, we lost fifty-eight thousand.  So, on an annual basis in our nation eight times as many Americans die from automobile technology as died per year in the Viet Nam war.  Yet there is no discussion at all about the matter--flags are not being burn in the streets, people are not marching in Washington, D.C., and protestors are not being shot to death by National Guardsmen at Kent State.  Similarly, technology assisted Hitler in the 20th century in exterminating Jews “efficiently,” as his scientists made precise calculations on the “cost/benefit” ratios associated with exterminating via gas chambers, as opposed to extermination by machine gun (machine gun extermination proved far too costly).  And, to belabor the point just another time, splitting the atom, an extraordinary technological breakthrough, introduced the Cold War, billions and billions of wasted money in an unwinnable arms race, and the threat of terrorist usage of nuclear weapons (or their waste) today.  This is to say nothing of the cultural costs of smaller-scale technological “breakthroughs” of the twentieth century such as birth-control pills and devices, or the cultural costs of families that have rarely or never conversed, because they have spent their leisure hours mesmerized by a television.  If progressivisim, as an idea, always fought an uphill battle against the the facts of history, if it always smacked a little of Candide, it appears even more facile and obtuse-to-reality at the early part of the twenty-first century.  At this moment in time, we must regard the idea as not only hare-brained but downright dangerous.  Progress is not inevitable, and the present need not and should not heed the beckonings of the future.

Different Educational Theories Produce Different Analyses of Technology’s Role Therein

One theory of education is “positive.”  For this theory, education consists of inquiry about God, creation, others and self.  We cannot fulfill our stewardship over the created order if we do not understand the properties of that created order; and we cannot work cooperatively with one another in that venture without understanding others and self.  Education, for this model, consists in promoting knowledge and understanding of the created order (including the products and results of human creativity).  This theory tends to perceive education as information delivery.

Another theory of education is “negative.”  For this theory, education consists largely (and some theorists argue that it consists primarily) in “unlearning,” in questioning the received tradition of a particular culture, to determine which of those many things that appear normal are actually normal.  The great champion of this was originally Socrates, who stated that “the unexamined life is not worth living for a human” (Apology of Socrates, sec. 38).  Solomon shared this critical approach to life, stating that “there is a way that seems right to a man, but its end is the way of death,” as did contemporaries such as Neil Postman and Charles Weingartner, whose Teaching as a Subversive Activity continues and advances the Socratic tradition.  What is true of individuals is true of cultures:  there are ways that “seem right,” which are actually destructive of aspects of human life.  Only by questioning the received tradition can we determine which of its aspects are helpful and which are harmful.


God is wise, social, linguistic, imaginative, rational, aesthetic, etc., and He has made one creature with similar attributes, albeit on a creaturely scale.  Only such creatures have any chance of caring well for His creation.  However, to have any chance of doing it well, we must cultivate those aspects of His image that are not fully cultivated at birth.  We have the potential for wisdom at birth, but are not yet wise.  We have the potential to learn language at birth, but do not yet know any languages, etc.  A theistic understanding of eduation, therefore, promotes both furthering an understanding of the created order and developing the imago Dei.  Some aspects of education involve knowledge or understanding aspects of the created order; other legitimate aspects of education develop aspects of the image of God in the learner, such as wisdom, rationality, language, creativity, imagination, etc., are cultivated the way an athlete cultivates the physical body (and education rightly includes such physical training).


For theists, then, all educational questions devolve back to these original considerations:  How best to cultivate God’s image within and God’s garden without?  What are those attributes of God that are distinctively human,
 and how do we cultivate those traits, or at least encourage their cultivation?  How best do we discover and cultivate that which is life-sustaining or practical, on the one hand, and how best do we discover and cultivate that which is beautiful and lovely, on the other?  Education, for us, is both objective and subjective; we learn about the created order, and we cultivate the Imago Dei within us.  Education is both informative and transformative (what the Greeks called paideia).
Educational technophiliacs tend to view education as the deliverance of information or knowledge; they tend to view education as objective (focused on the object studied).  Educational technophobics tend to view education as the develpment of the individual student’s latent capacities; they view education as subjective (focused around the subject who learns).  There are many individual exceptions to these tendencies; but the tendencies are real.

The two, obviously, are not mutually exclusive.  A first-year Greek student, for instance, learns information about Greek, such as, that its nouns, adjectives, and pronouns are all inflected for case/usage.  At the same time, in the process of memorizing the case-endings for all three categories of Greek nouns (in two numbers, five cases, and three genders), the student’s ability to memorize is cultivated, and by the end of the year, the student memorizes much more efficiently than at the beginning, whether Greek or telephone numbers.  Nonetheless, there are differences of emphasis, reflected in the occasional observation:  “I don’t remember anything I learned in my so-and-so class (or degree).”  Such a comment views education as an information delivery-system, and in this case bemoans/laments that the delivery (or recall/retention of the delivery) was a failure.  Education, for this view, is not (primarily) about the learner, but about the content learned (or, in this case, perhaps not learned).  Another individual says something like:  “I’m not the same person I was before I read Tolstoy.  After reading him, I notice things, I think about things, I fear things, I perceive things, that I never did before.”  Such a comment reflects a transformative understanding of education.  Education is not (primarily) about the content learned; it is about the learner’s growing capacity to inquire, to perceive, to question, to learn.  The goal of the one view is to become learned in some particular area; the goal of the other is to become a learner in (potentially) all areas.

Since information (and possibly knowledge, though not understanding or wisdom) can be stored in electronic memory, and then displayed for the perusal of others, if the essence of education is information-dissemination, electronic technologies are an unmitigated boon to education.  But if education also consists in the development of one’s capacity to inquire/learn, then the matter is perceived differently, because the packaging and delivery of electronic information may actually retard the development of certain neurological or attitudinal matters essential to cultivating the capacity for independent inquiry.  Indeed, even if education consists of both (as I believe it does), any use of technology that impoverishes one aspect or the other is, at a minimum, counter-productive.  Several considerations have led some educators to have second thoughts about the unmixed educational benefits of electronic technologies.

Until fairly recently, neurologists believed that the synapses of the brain were quite flexible or plastic when people were very young, but not beyond the early years.  This has changed, and neurologists now believe that the neurological functions remain flexible throughout life; new pathways are continually being constructed as individuals process new perceptions.  Science writer Sharon Begley says:

“The adult brain, in short, retains much of the plasticity of the developing brain, including the power to repair damaged regions, to grow new neurons, to rezone regions that performed one task and have them assume a new task.”

The brain “flexes” or “adjusts” (though imperfectly) to what it is exposed to, and this “flexing” makes subsequent acts of perception more efficient.  Each new neurological process is analogous to hikers going off trail and making a new way through a forest.  Each subsequent hiker beats the path down more, and makes the pathway more and more clear, and therefore more and more speedy.


The consequences of this newer understanding of neurology, while unmitigated good news for the medical field, is mixed news for the educational field, because we must now raise two questions of our information technologies:  How do they present the information; and how do they shape the neurological development of our students?  We can no longer merely be impressed with an interesting PowerPoint presentation, for instance; we must also ask:  How does viewing PowerPoint presentations develop (or hinder the development of) human thinking ability?  In the following areas, this is not an insignificant question.  We will quickly survey three areas in which educators have expressed concern about electronic technologies:  the mind (attention span and rationality), language (argument and reasoning, nuance, and the contrast to images), and learning attitudes (edutainment, and paradigms of learning).

The Mind:  Attention Span

Permitting computer use by students in wireless classrooms is ordinarily distracting, and most computer use by the current generation is multi-tasking also.  Before colleges and universities were wireless, professors could permit laptops in their classrooms, for those students who found it helpful to take notes in this manner.
  What we have found, however, is that young people who were surrounded by electronic technologies from an early age use them differently than others do.  They become accustomed to multi-tasking, to the point that they find extended concentration difficult.  As Maggie Jackson has observed:  “Nearly a third of fourteen-to twenty-one-year-olds juggle five to eight media while doing homework.”
  Deep reading and concentrated attention-span are being attenuated by multi-tasking.  Indeed, studies of law schools shows a high correlation between laptop use in the classroom and lower scores on standardized tests.

The Mind:  Rationality


Many observers of technological change have noted that the Printing Press, like the codex before it, had a profound influence on the development of rationality.
  Walter Ong, in his study of the transition from oral culture to manuscript culture, said this:

To make yourself clear without gesture, without facial expression, without intonation, without a real hearer,you have to foresee circumspectly all possible meanings a statement may have for any possible reader in any possible situation, and you have to make your language work so as to come clear all by itself, with no existential context.  The need for this exquisite circumspection makes writing the agonizing work it commonly is.
Bullet points rarely make propositional claims that engage rational/critical thought.

Nor is Ong’s point of view exceptional; it is the “industry-standard” opinion among students of technology and its relation to education.  As Neil Postman observed:

From Erasmus in the sixteenth century to Elizabeth Eisenstein in the twentieth, almost every scholar who has grappled with the question of what reading does to one’s habits of mind has concluded that the process encourages rationality…To engage the written word means to follow a line of thought, which requires considerable powers of classifying, inference-making and reasoning.  It means to uncover lies, confusions, and overgeneralizations, to detect abuses of logic and common sense.  It also means to weigh ideas, to compare and contrast assertions, to connect one generalization to another.…It is no accident that the Age of Reason was coexistent with the growth of print culture, first in Europe and then in America.

Books have contributed to the refinement of the powers of the human mind.  Therefore, to whatever degree other technologies supplant books, to the same degree, in all likelihood, human rationality will suffer.

Language:  Language, argument and reason

Image-based technologies present bullet points, instead of propositions, leading to impressionistic, non-propositional and non-nuanced “sound-bites.”  Such sound-bites contain, at most, bits of information without intellectual or argumentative context.  A sentence was once part of a paragraph, which was part of an extended argument.  PowerPoint ordinarily makes no argument; its presentations are literally inarguable.  But argument is the essence of reasoning, and without reasoning, there can be no understanding.  

Impoverished lexical stock results from the use of limited vocabulary and the removal of vocabulary from the context of sophisticated lexical context.  Before the attentive learner can even raise questions about the definitions of terms on a PowerPoint presentation, the next slide comes up, and attention is given to it.  But one doesn’t really know whether an argument is being made, or whether the argument is cogent, because a substantial part of a cogent argument depends upon the definitions of the words employed.

Presentation technologies ordinarily resist the figurative use of language (irony rarely works).  Yet the figurative use of language often yields the greatest amount of understanding; poets, novelists, and religious leaders have often, perhaps even primarily, employed such figures as the best means of communicating profound truth.  Plato’s cave is a figure that explains the motivation of philosopher-kings (and many other matters), and Jesus’s camel attempting to traverse the eye of the needle challenges lovers of wealth.  These rich metaphors contain substantial amounts of what cultures once called “wisdom,” yet such figurative language ordinarily requires narrative context for their parabolic wisdom to be communicated.

Sentence length diminishes, resulting in less-nuanced expression (in representative public literature, average sentence length in 1936 was 22.8 words, and by 2001 had reached 13.1 words).  This tendency will likely continue, due to the influence of technologies (email, IM, text-messaging) that encourage, by their form, communication that is quick, but not necessarily precise or qualified.

Language:  Nuanced Expression

In addition to general concerns about language development, there are more specific concerns as well.  Edward Tufte’s concerns about PowerPoint are several, but among them are that PowerPoint resists refinement or nuance:

“At a minimum, a presentation format should do no harm. Yet the PowerPoint style routinely disrupts, dominates, and trivializes content. Thus PowerPoint presentations too often resemble a school play-very loud, very slow, and very simple.”

Some users of PowerPoint appreciate how it “simplifies” the presentation of information, but Tufte was concerned that not every human issue can be simplified without losing something important.  The fundamental theorem of the Calculus, for instance, can be made intelligible, but can it be made simple?  Could it be presented, effectively, in a PowerPoint presentation?

Language:  Images in the classroom

Ours is increasingly an image-based culture.  In 1955, there was only one technology in the home with a screen:  the television.  Now the same home will have multiple TV screens and DVD-players, computer screens, cellphone screens, computer-game-screens, iPod screens, pda screens, and more.  In two decades, screens have gone from being rare to being nearly ubiquitous.  It is not surprising, therefore, that Harold Bloom refers to our historical moment as “our new Dark Age of the Screens.”
  And while text can be put on these screens (I have a Greek New Testament on my pda/cellphone), text is difficult to read in these media, especially extended amounts of it.  So, the increase of screens really means the increase of images; and images make no propositional claims that engage rational/critical thought.  Images leave impressions, and perhaps contribute to the cultivation of certain plausibility structures in that way; but images contain no propositions with which one can reason or argue.  They simply do not make an intellectual claim.  

Images, therefore, don’t cultivate rationality.  In this sense, they are deficient, compared to language, as means of training this aspect of human intellect.  Ordinarily, images  do not require any more of human neurology than they do the neurology of a dog or cat.  But language distinguishes us from the other animate species, by demanding a fairly high level of reason, abstraction, and imagination to process it.  Therefore, images should be used judiciously in the classroom.  If we compare the classroom to the personal trainer, it is fair to say that, in most instances, a student observing an image in a classroom is like an athlete who has stepped off the treadmill to take a break.  Whatever understanding of the subject-matter is promoted by the image, it must be sufficent to compensate what is lost by the lack of engagement of the rational part of the mind.  Students, of course, love images; but not because they help them learn.  They love them because they are accustomed to them (they are surrounded by them), and because they are easy.

“Edu-tainment”

As Neil Postman observed, “edu-tainment” cultivates an expectation that is at odds with true education.  Many disciplines require years of study before one is even capable of rendering competent judgments or opinions (e.g., classical languages such as Greek).  Genuine learning is the fruit of discipline, of sustained attention not only to the conclusions of various disciplines, but attention also to the methods and methodologies by which those conclusions were attained.

Attitudinally, then, “edu-tainment” sends a meta-message that is contrary to genuine learning, since it implicitly regards effort, work, or  discipline with contempt.  Yet much (if not most) learning requires such effort.  We do not understand the American Civil War by reading one author (though certainly Shelby Foote would aid us substantially); we understand it by reading a chorus of authors with different insights into the causes and course of the struggle.  Such activity of reading many authors, and synthesizing their varying viewpoints on a common matter, is hard work; the kind of hard work that ordinarily engenders understanding, and, perhaps, wisdom.

Paradigms of Learning

In addition to the neurological realities, there is the reality of paradigm-shifts about cognitive acivity, thinking, and learning.  As Joseph Weizenbaum observed as early as 1976 (Computer Power and Human Reason:  From Judgment to Calculation), efficiency as a value, introduced perhaps in the 14th century with the clock, alters our entire approach to life, society, and learning.  Calculation replaces judgment, and“measurable outcomes” replace those intangibles that we all know are more important, in a humane sense.  

Technology itself is both the product of, and a producer of, certain ideas, such as standardization and quantification.  But these ideas are debatable ideas; arguably they are very important ideas to debate.  But does not the ubiquity of electronic technology in the educational arena imply an opinion?  Does it not alter a culture’s plausibility structures, thus inclining people, at least at an implicit level, to regard standardization and quantification as unmixed virtues?

Means and Ends  


Neil Postman and Jaques Ellul were both concerned about technology’s tendency to grow unabated, to become an end in itself, rather than a means thereto.
  Postman distinguished tool-making societies from technopolies precisely here.  In the first, tools or technologies serve the culture’s purposes; they are created for a specific purpose that the culture has determined to be valuable.  In the latter, technologies take on a life of their own, and effectively dictate their own values (especially quantification and standardization) to the culture.  The greater the role these technologies play, and the more money we pour into them, the more we tend to value them and what they do.

For instance, having access to numerous data-bases does not, in itself, say anything about the methods (polling, statistical analysis, empirical studies, etc.) by which the data were compiled.  Indeed, the more data we have access to, the more necessary it is to know how the data were arrived at.  Further, whether data are pertinent to a given question is a matter of judgment, not merely a matter of data-retrieval.  Which data tell us what about what?  But in a culture whose technologies aid us in accessing data, the unwary can easily conclude that data themselves are valuable.

Conclusion:  

Hippocrates is probably still right:  “Do no harm.”  Insofar as the technologies we employ in education injure the cognitive development of our students, or the attitudes necessary to the development of inquiry, it is our duty not to use them.  I must say that while I ordinarily decry the litigious nature of our culture, there is one lawsuit I look forward to, even though I hope it will not be directed at our own institution.  I look forward to the day when a young person undergoes cognitive testing prior to and after four years in college, and discovers that his cognitive processes are worse than they were before, and he therefore brings suit against the educators who hindered his development while taking his money.  I might even be tempted to produce an amicus brief in such a trial.

Our students may “like” our glitzy presentations, the way obese people like potato chips; but in each case, we may, and perhaps must, render a judgment about what is health-producing and what is not.  If the presentation technologies we employ have the effect of reducing their attention span, of conditioning them to be averse to written language unaccompanied by images, of limiting their capacity for deep reading of substantial texts, or to expect learning to be entertaining or easy, then we have injured them as learners.  We will no longer be able to refer to our closing ceremonies as “commencement,” because they will not commence/begin an adult life of inquiry, because we will have failed to shape them in such a way that such an inquiring life is likely to be their experience.

A decade ago, educational institutions were expected to be leaders in using (and encouraging the use of) every form of electronic technology.  Today, their leadership should be devoted to the critical analysis of the uses of such (and earlier) technologies, recognizing where they are genuinely helpful and where they are actually counter-productive.
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