Appendix A
Schooling and
Learning in an

Information Society A

“We have now reached the stage when virtually anything we want to do in the field of
communications is possible: the constraints are no longer technical, but economic, legal,

or political.” Arthur C. Clarke(3)

hether one considers it a curse or a blessing to be bornin
“interesting” times, such is the plight or good fortune of
the current generation. Events and inventions of the past
several years strain credulity even for those accustomed
to seeing the unlikely occur. There is little doubt that the years at
the later part of the 20th century will provide a rich subject for his-
torians as they explain to future generations the remarkable
events of today. Those of us living amid this period of monumen-
tal change are faced with the difficult task of pulling back to gain
perspective to see what is so close to us.
No developments among those of the past several decades are
of greater consequence than those pertaining to information and
communications technology. We have come to the point where
indeed as Arthur Clarke says, “anything we want to do in the field
of communications is possible.” This audacious statement is cor-
rect even when we broaden the scope to include information/com-
puter technology; for indeed, the line between communications
and information technologies is sufficiently blurred so that it is
impossible to know where one ends and the other begins.
The relevance for students and teachers of a technology that | S
used by scientists, technicians, business people, public officials by
and others as the dominant means to create, store, and distribu
information is obvious. As computer applications for personal James Bosco
productivity become increasingly powerful and prevalent, and as Western Michigan University
networks become the “places” where scientific, technical, and
cultural information is stored, there is little reason to wonder if
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such technology belongs in schools. Schools, nootive. Railroad travel, he believed, would

less than other agencies, and more than mangisperse the population to rural communities. As
need to take advantage of information technologya result of the invention of the steam locomotive,
The essence of the issue for schools is this: If anfemerson believed that the time was coming when,
thing is possible, what should we make probablén his words, “the whole land is a garden and the
in schools? What should be done to make the inpeople have grown up in the bowers of a paradise”
mense capability of information technology a(14). Emerson’s prediction reads no more quaint
means for improving the lives of our children andor mistaken than the statements from computer
for enabling them to live productive and satisfyingproponents which abounded in the early 1980s
lives in an increasingly complex and changingabout a “computer revolution” which would trans-

world? form the schools and turn them into their own real-

Every new technology brings with it specula-ization of an educational paradise by the end of
tion about the impact of the technology on the futhat decade.
ture. Looking back, it is not difficult to find those  New technologies typically also generate a
who look silly because they badly underestimatedody of apocalyptic commentary. While Emerson
the significance of a major technological advancegreeted railroad technology as a means for im
Arthur Clarke tells of the reaction of the chief en-proving the human condition, his contemporary
gineer of the British Post Office upon hearing ofHerman Melville was among those who feared
the news of Alexander Graham Bell's invention.that the machines emerging during this time
He told his colleagues, “The Americans have needould undermine the human condition. The
of the telephone—but we do not. We have plentgheme of technology as a nefarious force which re-
of messenger boys ... " (3). This British Postalduces human control and denigrates human values
Official made the mistake of thinking that the tele-is longstanding. This has been the case with com-
phone would fit—or fail to fit—into the world as puters and information technology. Many persons
he knew it. He did not allow the possibility that thehave expressed the fear that computers would de-
telephone would generate other developmentpersonalize schools as children sat before a screen
which, in a sense, would remake the world so awithout any human contact from teacher or peers.
to create a place for itself. Similarly the impact of The record of past technologies suggests that
computer technology has been misunderstoothe consequences of technology are seldom, if
even by some who we might think would haveever, so consistent or unambiguous to warrant ei-
been unlikely to do so. Shortly after World War Il, ther the utopian or apocalyptic characterization.
Thomas J. Watson Sr. predicted that five machineBhere is little reason to believe that information
would make up the world market for computerstechnology will bring either heaven or hell to
and, as recently as 1970, Kenneth Olsen, thearth; but itis clear that information technology is
founder of Digital Equipment Company, was causing profound changes in how we live, work,
guoted as saying that he saw “no reason for any ipplay, and learn. Many will continue to debate
dividual to have a computer in their home”(17).whether information technology is making our
“Solemn prophesy,” J. B. Priestly is reported tolives better or worse, but there is little argument
have said, “is obviously a futile proceeding, ex-that information technology is making our lives
cept insofar as it makes our descendants laughvery different from what they were before this
(16). technology was invented.

Speculation about the impact of technology The changes caused by information technology
often takes a utopian tone; the technology is seen what and how children, youth, and adults learn
as the means to achieve whatever lofty goals thare not something we await in the future; we are
proponent espouses. Ralph Waldo Emerson, wha the midst of these changes. Information
believed that America was destined to be a pastaechnology is transforming the amount and nature
ral republic, hailed the advent of the steam locoef the informational content of civilization as well
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as the processes whereby this information is ac-

quired. The modest changes in the nature and con-

provide services previously provided by public
employees, such as custodial work, transporta-

duct of schooling in recent decades stand amidst tion, special education, etc. The most extensive

monumental changes in how, when, where, and
what learning occurs in our society. As informa-
tion technology-based learning opportunities be-
come increasingly ubiquitous and efficacious,
schooling, teaching, and learning will take on a

new character and the establishment of a new bal-

ance between school and nonschool learning will
be established.

CURRENT CONDITIONS IN SCHOOLS
In the past couple of decades, the plight of United

States public schools has been documented in
many books and articles; thus, a detailed account

is not necessary here. A brief recapitulation of key
aspects of the current status of schools will pro-
vide the context for the ensuing discussion.

= Widespread dissatisfactionWith the publica-
tion of A Nation at Riskconcerns which had
been building in the preceding years about the
American public schools coalesced and
achieved prominence. Concerns about declin-
ing test scores, the fitness of American young
people to provide the skills required by Ameri-

can business and industry, and the prevalence

of drugs and violence in American public
schools became a major issue in federal and
state political campaigns, as well as a popular
story in the print and broadcast media.
= Federal, state, and local reform effortsDis-

satisfaction about the status of the schools led
to the creation of America 2000 which was the
federal response to the need for a national re-
form of American schools. Many state legisla-
tures enacted reform legislation of various

use of “contracting out” by a public school was
announced in October 1994, when Minneapo-
lis-based Education Alternatives, Inc. entered
into a contract with the Hartford Public School
District to run its schools. The Edison Project
led by Frank Whittle was an even more ambi-
tious plan for school privatization. This proj-
ect, which began as an effort to develop a
nationwide network of schools under the aegis
of a private, for-profit corporation, more re-
cently has entered into negotiations with school
districts to develop contracts to provide
instructional programs in a manner similar to
Education Alternatives, Inc. By the later part of
1944, fiscal distress in the Whittle empire made
the future of the Edison project tenuous.

= Constraints. Even though school reform laws

have been enacted in states throughout the na-
tion, state law and policy is frequently a barrier
to change. Collective bargaining agreements
also offer a substantial obstacle to change. Col-
lege entrance requirements form yet another
barrier since entrance requirements play a sub-
stantial role in setting curriculum requirements
for high schools. Parents who may support cur-
riculum changes at the high school become less
supportive if it appears that the changes will
compromise their child’s college entrance. The
climate and morale of schools provides yet
another barrier. In some cases teachers and ad-
ministrators may resist change, but it is not un-
common to find instances wherein teachers
supportive of the need for change “do them-
selves in” with a self-fulfilling prophesy of fail-
ure based on past experiences.

types, such as charter schools, mandated schoolTechnology integration. Much of the discus-

reform plans from local districts, lengthening
of the school day or the school year, etc. At the
local level, thousands of reform projects were
initiated. While most of these were modest in
intent and scope, a number of more extensive
efforts were launched.
= Privatization. A number of school districts en-

tered into contracts with private corporations to

sion about schools and information technology
in the 1980s and 1990s has focused on how the
technology could be integrated with the exist-
ing fabric of life in schools. From a political, as
well as from a business point of view, this may
be a plausible stance. If the task is to sell com-
puters to schools or to persuade teachers to use
them, then it is sensible to try to make them fit
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into schools as they are now. If, however, thecan understand what can and should done in
task is to use information technology to reno-schools.

vate schools, then the disintegrative aspect of Information technology, which has caused a
the technology becomes the focus. Informatiortransformation in so much of how life is lived in
technology becomes a means for disrupting exthe waning days of the 20th century, has not by-
isting practices and for creating a new way ofpassed how learning occurs in American society
schooling rather than becoming an accouterand will affect schooling, even though such has

ment to the existing practices. not occurred to any appreciable extent at present.
Many persons have called for schools to be proac-
PURPOSE AND FOCUS tive with regard to the implications of information

This paper is written for the United States conltechnology for school practices. There is less rea-

gress, Office of Technology Assessment study erson tq be concerned r_:lbout the lack of p_roactive-
titled “Teachers and Technology.” The purpose oftess in schools on this matter than their lack of

the paper is to analyze the opportunities, prosr_eactivity. Teachers, administrators, and policy-

pects, problems, and barriers for technologicaf@kers need to understand what is happening all
change and its impact on K-12 schooling in thearound them_ and react _to cause the changes to
next five to 10 years. The question which serve gke schopllng har_monlous W'th. a new way of
as the focal point of this paper is: What are the im!Ving, working, playing, and learning.

plications of information technology for schools In_ order to l_mdersta_nd the full significance of
and learning in American society? the impact of information technology on human

The use of the two terms “schooling” andI|fe and learning in particular, it is necessary to

“learning” in the title of this paper is not a redun-SteP back and take a quick journey through a half

dancy. The pivotal point in this paper is the dis-miIIion years of human existence.

tinction between schooling and learning.
Learning refers to the fundamental human proces-EHE THREE GREAT CODES AND THE

by which individuals acquire the knowledge, CREATION OF HUMAN CULTURE

skills, attitudes, and perspectives which enabl®ver the span of human history, from the dawn of
them to function in society. Functionality requirestime to the present moment, there have been three
arange of complex skills such as language, undegreat inventions which have shaped the develop-
standing of rules of conduct and social interactionment of human culture. Each of these inventions
life skills such as required by the specifics of thehas been an innovation in communication, and in
environment wherein the individual lives, and aneach instance a new chapter was begun in the story
array of cognitive skills such as reading, writing,of civilization. The current generation is in the
etc. Schooling refers to the institution which, formidst of the invention of one of these codes and
the past century and a half in the United States, has witness to changes of a magnitude which are
been expected to accomplish the preponderance @dre; only a handful of generations among the
learning outcomes for children and youth.thousandswho have walked on earth have ever ex-
Schools operate within a framework of well-es-perienced events such as these.

tablished, and until recently, well-accepted poli- In the beginning was the thought. Certainly,
cies, practices, and conventions. The educationghere could not have been the word had there not
impact of information technology is not confined been the thought. Human beings have an inner life
to schools, and it is only when the broader im-of the mind. They think, and it is the ability of
plications of information technology for where homo sapien& be conscious of what he or she is
and how learning takes place in society beyond thehinking about which is the basis for the creation
boundaries of the school are considered that wef human culture. As a human being we can
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“look” into our own mind and “reflect” on our the brains of the elders. By memorizing the accu-
thoughts. We see the faces of those whom we emulated knowledge of the society and by passing
counter, but we are not privy to their inner life un-it to successive generations by word of mouth, the
less they choose to tell us about it. Neverthelesgroducts of human minds achieved a durability
we know that their minds, like ours, are spinningbeyond the life span of the humans “who thought
a tapestry woven of thoughts and feelings. Writershem up.” Just as a person could leave the product
such as Proust tried to present a representation of their hands such as a bowl or an ax to their prog-
“stream of consciousness” in their work, but it iseny, speech now enabled them to leave behind the
terribly difficult to provide a completely faithful products of their mind—their stories, their truths,
representation of human consciousness becautieeir ideas.
of the dynamic and amorphous nature of con- Speech was responsible for the first and, in a
sciousness. sense, the most important information revolution.
Human beings had consciousness long befor&éhe spoken word provided a means for humans to
they had any particularly effective language sysput structure to thought and to transmit it to others.
tem to tell others about it unless a scream of paiBy so doing, information was created. Speech
a sigh of ecstasy, or a grunt of approbation is to bmade it possible for one person to tell something
considered a language system. The initial step ito another person, i.e., for one person to inform
the story of the creation of human culture was thanother. Information may be significant or trivial,
invention of the first great code which was used tdrue or false, valuable or worthless, but in each
put what was in the mind into a form which en-case the transference of information requires a
abled the transmission of the inner world of theshared coding system which makes the informa-
mind to others. Sounds produced in the larynstion intelligible to those who know the code. The
were used to represent cognition, and as languageture of the coding system and the second order
developed, increasing richness and subtlety of exconsequences which result from it create distinct
pression was possible. conventions, processes, and beliefs pertaining to
The invention of speech changed the humathe accumulated information of the culture.
condition. Even with the fullest power of our The second great step occurred with the devel-
imagination, it is difficult to get a good sense ofopment of a code which made use of graphic sym-
how different life must have been when human bebols to record speech. The earliest known use of
ings existed together without the ability to talk tographics was the cave drawings of the Upper Pa-
one another. With speech it became possible ndgolithic period, c. 30,000 - 10,000 BC, in south-
only for one person to see another’s face, but alseestern France. The earliest use of writing
to hear what was in their mind. Unlike the changesnvolved the use of written symbols for numerical
resulting from information technology which are information such as calendars, inventories of
occurring in the world at present, changes whiclproperty, etc. These cave drawings were probably
are propelling us from one era to a new one in thaot a primitive form of writing but were represen-
span of a generation, the development of speedhtional of important aspects of the life of early hu-
occurred over thousands of years. Thus, thenans in a way similar to primitive music and
changes in how the increasing sophistication oflance. The first use of graphic symbols as a means
speech affected the nature of human existend® code speech occurred around 3500 BC after
were so gradual as to be scarcely noticed. about 500,000 years of human experience with an
Speech provided a new dimension to human ineral tradition (27). The literate tradition was born.
teraction. Speech made thought a social commod- Several millennia later, the advent of printing
ity. With speech it became possible to make publiproviding a means for information to become
and to store human cognition. The knowledge ofmore popularized because of the favorable
individuals could be accumulated and the accueconomics of movable type as contrasted to man-
mulated knowledge of the society was stored iruscript production. Early printing simply auto-
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mated manuscript production. The form of theexplain why the value of pictures as an informa-
modern book did not fully evolve until about a tion source has been underestimated.
century after the invention of printing. A series of While both the oral and literate traditions are
inventive and generally unknown printers createdneans of constructing and storing the information
the form of the modern book with a title, author,of the society, there are significant differences be-
and publication information page, a table of contween oral and literate traditions. Writing made
tents, an index, and page numbers. An addition&nowledge much less precarious than it had been
line of developments created the modern libraryin the era of dependence on the spoken word.
which initially was private but later (largely stim- Enormous effort was required simply to maintain
ulated by private philanthropy) became public. Ashe existing knowledge so that the subsistence
more and more books become available, it becan@onomies of early societies could devote few re-
necessary to devise ways to retrieve informationsources into the expansion of knowledge. In pre-
Earlier such was not necessary since a literate peliterate societies the advances of knowledge, even
son would know of all of the books for which they substantial advances when they occurred, were
had use. The information explosion caused by theften not noticed. The advancement of knowledge
invention of printing necessitated the develop-within the oral tradition occurred though gradual
ment of systems for cataloging books, such as thevolution as it was transferred from person to per-
Dewey Decimal System. The economics of print-son or as it was publicly talked out. The advance-
ing along with the invention of new processes foiment of knowledge was a communal process;
the manufacturing of paper were sufficiently fa-there were no Newtons or Einsteins in oral cul-
vorable so as to make printed material—bookstures (27).
newspapers, magazines, encyclopedias—avail- Writing stabilized, depersonalized, and objec-
able to everyone who could read. tified knowledge. In the oral tradition, the elder is
For most of the era of literacy, written informa- venerated since it is he who is the source and re-
tion was available to only a small number ofceptacle of knowledge. There is no such thing as
people. It is only in the past few centuries that fallacy of an “argument to authority” in oral cul-
people other than an educated elite have accessttfte. Words, and the information they constitute,
written material. This fact is generally known. take on a different character in an oral as con-
Less well recognized is the fact that until the detrasted with a literate tradition. For example, in
velopment of cheap papermaking processes in thgiplical times:
14th century (a development stimulated by the in-
vention of the printing press) pictu_res were a ticularly the “word of God” was not considered
scarce commodity. Artists were available to the to be the mere verbalization or articulation of
nobility to depict historical scenes as well as por-  {hoyght. Rather it was God himself, communi-

traits. For the ordinary people, pictures in the cating and giving himself in self-realization.
stained glass windows of the great cathedrals of pabar (the Hebrew equivalent of “word”) is

Europe were used to provide information about therefore a manifestation of God. In other
the life of Christ and the saints. Pictures, like words, “word” to the Israelites was something
words, are means of storing and distributing in- extremely personal, so that it would be correct to
formation, but their value and their use as a com- say that the communication of the word is actu-
munication or learning resource has often been ally the communication of the speaker him/her-
minimized. Cheap paper opened an iconic as well Self (32).

as a literate domain to a greater number of people, Writing existed when Socrates was born in 499
but reading pictures requires no training and th&C, but the sprit of the oral tradition was still
fact that pictures are so universally accessible magtrong. Socrates spoke; Plato wrote. InRhae-

The Israelite conception of “word” and par-
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drus Plato recounts how Socrates inveighedvere quite different and more powerful than that
against writing as a means of advancing humawhich could be done with speech. Having learned
knowledge. Knowledge, for Socrates, was noto express oneself in the manner which could be
something which resided in the inert written wordaccommodated by writing, individuals could, and
but only in the minds of humans. Socratesdid, emulate these conceptual and semantic struc-
compared writing to a painting. While the artist'stures in speech (26).

portrait stands before us as if alive, we cannot The invention of school was a consequence of
question it. In the same way, we cannot interrogatkiteracy. The development of schools as places re-
the book. The faces in a good artist’s painting apmoved from the primary productive processes of
pear alive and: society is closely connected with the development

.. .seem to talk to you as though they were intel-
ligent, but if you question them they maintain a
most majestic silence. It is the same with words:
they seem to talk to you as though they were in-
telligent, but if you ask them anything about
what they say, from a desire to be instructed,
they go on telling you just the same thing for
ever. And once a thing is put in writing, the com-
position, whatever it may be, drifts all over the
place, getting into the hands not only of those
who understand it, but equally of those who have
no business with it; it doesn't know how to ad-

dress the right people, and address the wrong.

And when it is ill-treated and unfairly abused it

of writing. Records of the first known schools date
to 2000 BC in Sumer. These schools were a direct
consequence of the need to teach cuneiform writ-
ing to a scribe class (26). Goody speaks about the
creation of schools where children were removed
from their families and placed under special au-
thorities as “decontextualization” (10). In oral cul-
tures, learning was largely experiential and
integrated into daily life. One did not learn by
reading written procedures and instructions but by
observation and practice. A person could learn to
speak by listening to others speak and by imitating
their behavior, but learning to read and write could

always needs its parent to come to its help. not be accomplished in the same way since writ-

After several centuries of life within a literate ing and reading were activities confined to a scribe
tradition, the disconnection of words from the liv- class. Thus, schools as places where learning was
ing sentient being that produced them is accepte@decontextualized or disassociated from the every-
and even appreciated since it objectifies the inday natural life tasks of the individuals were re-
formation presented. Indeed, as citizens of a literquired to provide the development of skills which
ate world we often turn Socrates’ argumentrequired extraordinary means for them to be
upside-down and tell the person who is concernelg¢arned. With the advent of writing, words—both
that their message may be misunderstood or mispoken and written—became more central to
interpreted to “get it in writing.” learning in contrast to learning by observing and

Writing did not eliminate talking but, as Ong doing.
points out, writing caused both an expansion of Itisfitting that like the invention of the first and
talking and a transformation of it. Writing was a second great codes, the time and place of the in-
phenomenon of urbanization. Writing occurred invention of the third and most recent code is also
compact settlements and people in these enviromncertain. The popular choice (at least in the
ments talked with one another more than those ibnited States) is Samuel Morse who on May 24,
scattered settlements; writing gave them more t4844, sentthe message “What hast God wrought!”
talk about. Writing also transformed speech. Itvia telegraph. But there are other candidates in
made possible highly complex and deeply orgaRussia, Germany, and England. Possibly the first
nized treatises on topics which were not possiblgvas in Germany where in 1809 a “chemical tele-
in an oral tradition and enabled a use of languaggraph” was displayed in Munich which sent elec-
to manipulate and organize thought in ways whichrical current through wires in a water container
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with each wire indicating a particular letter of thequences on the amount and nature of the informa-
alphabet. tion within the culture. It is not difficult to
Around the time that Samuel Morse was work-recognize that a person living in rural Oklahoma
ing on his invention, an Englishman namedhas a different type of existence than one living in
Charles Babbage was deep at work on his Analytithe inner city of Manhattan because of the differ-
Engine, the precursor of the modern computerence in the physical environments. Similarly,
however, Babbage's Analytic Engine operatedchanges in the intellectual environment of the
mechanically rather than electronically. Babbagemagnitude that has occurred with the creation of
saw a type of telegraphy similar to the one develspeech, writing, and electronic information have
oped in Munich and understood the relevance dfiad immense impact in shaping the way in which
the use of electronics in his machine. But given thlumans live their lives.
state of the art, this was impractical for him (13). The most obvious implication of the informa-
In a little more than a century, however, the pathsion revolution is the expansion of knowledge.
initiated by these two inventions would convergeWalter Ong estimated that at the beginning of hu-
in the form of the ENIAC computer. This comput- man history knowledge took from 10,000 to
er, which is generally acknowledged to be the first 00,000 years to double. Later it took from 500 to
digital electronic computer, was developed byl000 years to double. Currently, it is doubling in
Mauchly and Eckard during World War Il at the 15 years or less (27). Within the oral tradition, one
University of Pennsylvania. The information ageperson could, and did, commit to memory the
had begun. totality of the knowledge of the society. Where is
The terms “information society” or “informa- the person who could memorize all of what is
tion age” are buzzwords. They are widely usedknown in our time? Within the literate tradition,
often with only a casual effort to unpack the meanit was possible for sensible people to take on the
ing from them. Probably, for many, these termdask of creating a set of books which contained the
mean little more than that computers and othetotality of human knowledge in an organized fash-
associated technologies are an omnipresent fean. Who would set out to construct an encyclope-
ture of life and that most people will need to usalia which purported to beverythingwhich is
them with considerable regularity. Yet, it is clearknown in all fields of human endeavor? As
that a new manifestation of the human conditiorknowledge expands because of information
has emerged which is of a magnitude comparablechnology, it is information technology which of-
to the two earlier advances in the construction ofers the means to cope with the massive expansion
human culture. of knowledge which is occurring. The knowledge
The rapid advancement of information technol-which an individual has committed to memaory, or
ogy over the past few decades is one of the mothe books he or she has read, are less and less a de-
dramatic episodes in the history of human ingenuterminant of functional ability. Increasingly, it is
ity. As is well known, the power and performanceone’s ability to interact with the words, numbers,
of the laptop computer of today which sells forand pictures stored in computers in ways which re-
less than $2,000, is substantially more powerfusult in informing (in the fullest sense of that word)
than the mainframe computers of a couple of dehim/herself which determines functional ability.
cades which sold for hundreds of thousands of As was the case with the progression from an
dollars. Scholarship such as that provided by Ongral to a literate tradition, the new tradition does
(26) and Goody (10) shows clearly that the pronot replace but transforms the old. Word proces-
gression from an oral to a literate and from a litersing does not merely automate the process of writ-
ate to an electronic tradition changed the humaimg; it transforms it. Jay David Bolter provides a
condition. Each step has altered the relationshidetailed and thoughtful analysis of the impact of
between the person and his/her own inner mentaord processing on writing:
life. Also, each step has had enormous conse-
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How the writer and the reader understand than on immutable and intrinsic logic. In the con-
writing is conditioned by the physical and visual  text of an electronic information tradition, knowl-
character of the books they use. Each physical edge is dynamic. Textbooks or reference books
writing space fosters a particular understanding  which are used for several years before a new edi-
both of the act of writing and of the product, the i) js produced seem inappropriate, but editing or
written text. In this late age of print, writers and adding to an information in an electronic format
readers still conceive of all texts, of text itself, as . ) : . "
located in the space of a printed book. The con- IS easily accompl_lshe_d. The electronic trad_ltlon,
ceptual space of a printed book is one in which like the oral tradition, is much more conger_nal to
writing is stable, monumental, and controlled @ Communal approach to the construction of
exclusively by the author. It is the space defined knowledge than is the print tradition. Just as there
by perfect printed volumes that exist in thou- were no Einsteins or Newtons in oral cultures, the
sands of identical copies. The conceptual space advance of knowledge in an electronic tradition is
of electronic writing, on the other hand, is char-  likely to involve fewer advances which are attrib-
acterized by fluidity and an interactive relation-  ytable to the work of a solitary genius.
ship between writer and reader. These different Information technology not only affects what
conceptual spaces foster different styles and \ye know and how we come to know it, it also af-
genres of writing and different theories of litera- fects what we do. The need for any particular skill
ture (1). _is contingent on the context of individuals. In-
While epistemology, the study of the philoso-formation technology is causing some skills to be-

phy of knowledge, is an active interest of a smalkome less valuable at the same time that new skills
percentage of people, everyone carries with themgre hecoming more valuable. Few people in our
a conception of the nature of knowledge. Writing society rely on their ability to hunt for food to feed
and more specifically the technology of the book¢hemselves. Today, one requires skills at being an
profoundly influenced the way in which people gffective shopper at the local supermarket. Old
have thought about knowledge for several centugyijis pass and new ones emerge. Many factory
ries. The structure of the book became the struGyorkers who worked with their hands and
ture of knowledge. The book is linear. Itis diVidedwrenches, drills, and welding tools no longer re-
into chapters, each of which contains a unified anauire skills with those tools but must now teach
cohesive segment of the totality. The order of thenejr hands keyboarding skills or work with com-
presentation is governed by logic which yieldspyter programs that control machines that do what
one order of presentation. The book has heft anghey once did with their hands. The value of being
the words printed on a page have a permanengge to spell by memory every word a person uses
and a physical presence. These characteristics pf \riting is less important when the individual
the book became transposed to the conception Qfrites on a word processor with spell check. The
knowledge with cohesive and distinct disciplinestask of searching information bases did not exist
with a logical order to the structure of the disci-j,, any significant fashion a few decades ago. It is
pline, and with durability. now a skill of great value.

Just as the traditions of the literate culture and At the heart of the difference between a literate
the structure of the book shaped the conception gfnq an electronic culture (and certainly at the heart
the nature of knowledge, the emerging traditiongy the jssue as it pertains to learning and schools)
of the information culture are providing a new g the shift from a contemplative to an experiential
conception of the nature of knowledge. The metamethod of learning. In a writing culture, human
phor for knowledge changes from that of the boo'beings learn by pulling away from what is happen-
to that of a colossal hypermedia stac_k. Knowledgeng around them and reading about events, con-
becomes a network of concepts with many CONgepts, facts which another person has abstracted

nective pathways. Linkages between concepts akgq structured. An electronic culture, on the other
formed on the basis of functional utility rather
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hand, puts the person in the midst of the experisidered acceptable for very young children, but
ences which often are raw, unprocessed and, to usemic books have been discouraged, usually more
computer lingo, are real-time. The orderliness antbecause of their use of pictures to tell the story
“one step back” character of reading is in contrasthan because of the content of the story. Neverthe-
to the untidy and “plunge into it” nature of elec- less, there is a rich tradition of scientists, design-
tronic experiences. Thus, we do not read about thers, and artists who think with images, and the
Persian Gulf War; we experience it on CNN. Thecapacity of information technology to present still
concern of many is that what comes to the persoand moving pictures expands the palette for devel-
in electronic formats are only pictures which mayopers of learning resources. For those of us who
have no meaning beyond the momentary visual dnave lived and learned in a literate culture, there
auditory stimulation. Such a criticism goes be-is something unsettling if not invalid in the migra-
yond television or multimedia and pertains to extion from learning with text to learning with pic-
perience itself. Experience is nothing more—ortures, but it is quite likely that people in the future
less—than the images, sounds, smells, and feel @iill look back on the limitations of our bias to-
what is occurring. The old saying is: Experienceward text in much the same way that we have ob-
is the best teacher. But experience is not an infakerved the bias of earlier generations to the spoken
lible teacher. Thinking and reflecting do not go outrather than the written word.
of the picture in experiential learning. Thinking, There is little in contemporary life which is not
evaluating, and reflecting are all part of “learningtouched in some significant way by information
from experience,” but they are blended into theechnology. Clearly, it has caused a fundamental
learning process in a more subtle, less conspicaransformation of the way people work. In one
ous way than in instances of “book learning.” Thesense the computer is the most recent of a long se-
texture and rhythm of learning when mediated byies of machines such as the cropping machines
electronic resources is in sharp contrast to thaised in textile manufacturing in the early 19th
which occurs in the environment of the printedcentury at the outset of the Industrial Revolution.
word. This is the fundamental “two cultures” Cropping machines (which incidentally were de-
problem of schools at present as literate traditiostroyed by the skilled workers in England who
teachers try and too often fail to teach electronievere being displaced by these machines in the
tradition students. Luddite incidents) and other machines such as the
Information technology has substantially ele-cotton gin, the steamshovel, and the drill press au-
vated the importance of pictures in learning.tomated work that had required a strong back or a
Today most people learn about their world in picssteady and trained hand. The computer is quite
torial form through television. Pictures are partic-different from the machines of the Industrial Rev-
ularly potent in engendering an emotionalolution. To use the words of Shoshana Zuboff
response. A pictures of a starving child in Mogadi{40), who provided a thoughtful analysis of the
shu or of students resisting repression in Tianaimpact of information technology on work; itis a
men Square has an immediacy of impact whicismart machine” and as such began a new chapter
surpasses many columns of print in a newspapevith regard to the nature of work.
account of the same story. Increasing attention has The “Management in the 1990s Research Pro-
been devoted to the use of visualization as a meagsam” at MIT issued a report call@the Corpora-
of presenting in pictorial form vast quantities oftion in the 1990%23). This report contains rich
information. The user of such information might detail about the nature of the changes at the levels
drown in the sea of this information in verbal orof production, coordination, and management of
guantitative forms. The use of pictures in learninghe workplace. The sweeping changes are visible
is troubling to some people since there is fear thab anyone who walks on the floor of a factory. One
looking at pictures is an act which can be dondinds fewer people, and many of the workers are
without the mind engaged. Picture books are condsing robotics, process control instrumentation,
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and intelligent sensors. Less conspicuous are thgrowth of the expansion of computer technology,
changes in how those responsible for generatingeasoned pros still can be surprised. Early in 1993
a profit think about their business. There is an exBill Gates of Microsoft and Andrew Grove of Intel
pression used by some in the media productiopredicted PC sales of between 35 and 40 million,
business, “I can give it to you cheap, quick, orwhich was an increase from the 32 million sales
good. Pick two!” What the business person heari a good 1992 sales year. The actual sales were at
is, “Our company needs to produce a quality prod50 million, 25 to 40 percent higher than forecasted
uct at low cost, and make a profit. Pick three!” In-(9).

formation technology is at the heart of the new Efforts to predict the world that information
conceptions about how to flourish—or at leasttechnology will create can fall victim to a fatal trap
survive—in a world of new expectations with re- if there is the assumption that at some point in the
gard to cost and quality. In the words of the editoforeseeable future the process will have been com-
of The Corporation in the 1990sInformation  pleted. There is no reason to believe that anyone
technology has important general-purpose powedlive today will see the completion of this process
to manipulate symbols used in all classes of worlr the achievement of stability with regard to the
and, therefore, as an ‘information engine’ it can dajevelopment of this technology, it will continue to
for business what the steam engine did in the dayse open-ended for generations to come. Neverthe-
of the Industrial Revolution.” less, there are several dominant themes which are

Just as information technology is the influen-jikely to shape the expression of the technology in
tial work tool of society, information technology the years ahead:

is also the dominant source of recreation. Parents o _
and teachers commonly decry the great amount &f Improvements in microprocessor design and

time which children and young people spend reductionsincostThe capability of micropro-
watching TV. But looking at a screen, be ita TV  C€ssors continues to increase as costs decrease.

or a video game screen, is the overwhelming The first microprocessor was built in 1971 and
source of recreation for children and young in less than 20 years, by 1989, the first micro-
people, just as TV is the major recreational activ- Processor to contain more than a million tran-
ity of adults. Video games, like TV, are often criti- ~ Sistors was produced. By the year 1976, after
cized. But someone, and the someone is often a five years of transistor production, the total of
parent, likes video games enough to make Sega all the transistors manufactured by the comput-
and Nintendo a multi-billion dollar industry (33). ~ er industry was about 100 billion which is
It has been somewhat less than a half century equivalent to the number of neurons in the hu-
since the first big and clumsy computers appeared man brain. Intel scientists predict a single chip
on the scene, and in the succeeding years therethat can hold somewhere between 50 and 100
have been continuing advances and an increasing million transistors will be produced around the
pervasiveness of the technology. There is a curi- turn of the century. With 100 million transistors
ous similarity between the purpose of writing atits on a chip, it would require only one 1,000 pro-
inception several thousand years ago and the pur- cessors to produce a computer with as many
pose of the first computers a half century ago. transistors as neurons in the brain. Gelsinger
Both writing and computers began with a limited and his colleagues at Intel contend that when
role in human conduct. The first writing systems systems with hundreds of billions of transistors
and the first computers were “number crunchers.” become available early in the next century, it
In both cases, they were used for numerical tasks, will then be possible to ask: “When will we put
and also in both cases, the power of the symbol the first brain on a single chip?” (8).
system which was developed gradually moved Even with the dramatic advances in chip de-
writing or propelled computers to a vastly expand- sign over the past two decades, the capabilities
ed role. Even after several decades of plotting the of existing hardware is a constraint in applica-
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tions design. There remains a great gap be-
tween the way in which the mind processes
information and the way in which this is done
by computers. This gap will narrow with the
improvements in chip design that will soon
make today’s supercomputers reminiscent of
the Apple lle. As this happens, the price of
computing storage and speed will decrease. No
one knows what a gigabyte of storage or 100
MIPS of processing speed will cost in the year
2000, but everyone knows it will be quite cheap
and probably considerably cheaper than any
current prediction.

Increasing the processing power of chips is
not equivalent to increasing the horse-power of
an automobile which has quantitative signifi-
cance in terms of the speed with which the ve-
hicle can carry weight. Increases in the
processing power have qualitative significance
in enabling new applications to be developed.
While itis possible to extrapolate from existing
applications and speculate about the improve-
ments that will result from increases in proces-
sing power, no one knows what inventors will
build when they can hold the processing power
of hundreds of millions of transistors in their
hands.
= Networks. It was only about a decade ago that
battles were being fought between mainframe
proponents and microcomputer proponents.
With the increased capability of microcomput-
ers, many (myself among them) were prepared
to officiate at the funeral of mainframes. What
many failed to see was the growth of wide area
networks. Ultimately, in the contest between
microcomputers or distributed computing and
mainframes or central computing, the emer-
gence of networks made both winners. The use
of computers to create networks for commu-
nication and access to information has moved
from being an important to a dominant theme
in the use of the technology. Acronyms
associated with networks such as BBS and FTP
are migrating from computer insiders to the
general population. By 1993, a little more than
a decade after the first BBS or computer bulle-

tin boards opened up in California and Chica-
go, there were more than 60,000 nationwide
(34). The massive growth of the Internet dem-
onstrates the rapidly growing interest in the use
of networks. As of late July 1994, there were
3.2 million machines worldwide reachable on
the Internet. This represents an 81 percent in-
crease over the previous year. No one knows
the number of people using the Internet, but it
is many times greater than the number of at-
tached machines.

Portability. Advances in wireless technologies
in the past few years offer the prospect of mak-
ing use of the virtually infinite resources of the
spectrum of electromagnetic vibrations. In the
next few years advances in wireless technology
along with the increased installation of fiberop-
tics will reduce the cost of transmission of in-
formation which requires larger bandwidth
such as video and two-way communications.
Andrew Grove of Intel put it succinctly, “You
think computer prices are plummeting. Wait till
you see what happens to bandwidth”(9).

Of course, the elimination of wires also en-
hances the portability of devices that are al-
ready being miniaturized because of advances
in chip technology. Smaller machines which
are not tethered by wires also will be improved
with better display capabilities. The display ca-
pability of a typical television set is roughly
equivalent to 62 dots per inch. Screens with 200
to 300 dots per inch (which is equivalent to a la-
ser print) will be available. Just as writing did
not eliminate reading but transformed it, in-
formation technology will not eliminate read-
ing on paper, but reading increasingly will be
done using small portable display screens.
Screens which display information at a quality
level that is comparable to a well-printed color
magazine at a cost per word that is substantially
less than the cost of the same word printed on
paper will have the effect of moving much of
what is read to electronic formats. Given the
fact that most of the information that is pro-
duced at the present time is already in electron-
ic format, the extra step of printing it on paper
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will be reserved for those who want paper to
satisfy emotional or particular practical needs.
‘Everything is data.” From our vantage point,
it is ironic that Mr. Morse’s digital invention
was swept away by Mr. Bell's analog device.

group-work, generally referred to as group-
ware, has just begun. This is an area still wait-
ing for the “killer application,” or, more likely,
the “killer applications.” As primitive and
cumbersome as virtual reality is at present, it

The future for analog signals such as those used will become more and more realistic and adept

by television does not appear promising. The
bifurcated world of computer data in digital
format and television signals is ending. As one
of my colleagues frequently reminds me: “Ev-
erything is data.” The efficiency and utility of
storage and transmission of information, be it
pictures, sound, or words and numbers in digi-
tal format is substantially greater than in analog
format. Analog is an appropriate technology
for a 20th-century broadcast world, not a 21st-
century network world. lhife After Television
Gilder puts it this way, “The computer industry
is converging with the television industry in the
same sense that the automobile converged with
the horse, the TV converged with the nickel-
odeon, the word-processor converged with the
drafting board, and digital publishing con-
verged with the linotype machine and the letter-
press”(9).

= Applications. The first applications for com-

puters were directed in ways to manipulate nu-
merical information. Statistical and other «
numeric processing software was the dominant
use of the early computers. The computer was
a super calculating machine. As the technology
developed, new applications emerged. Ap-
plications such as word processing and spread-
sheets did not represent new ways to do old
tasks, but were new ways to do new things.
Over the next several years there will be new
software inventions which will go beyond sim-
ply improving existing applications (i.e., ad-
vancing from version 3.0 to version 4.0). New
applications will continue to emerge. For ex-
ample, there are efforts to develop applications

at tricking the mind into believing that what ex-
ists only in cyberspace exists in real space.
Visual, auditory, olfactory, and tactile percep-
tion of environments generated from strings of
data will become so lifelike that the differences
between virtual reality and “real” reality will
seem to be a trivial distinction. There is certain
to be a market for virtual reality for pornogra-
phy and for violence. The fondest sexual and
homicidal fantasies will be achievable without
fear of criminal indictment. Some educational
applications are obvious, such as the use in lan-
guage learning by enabling the person to learn
French in virtual France, or to learn about as-
tronomy by taking a trip through space, or to
understand human biology by engaging in an
expedition into the human body. Beyond such
obvious applications as these there is also an
unknown continent of applications of this sim-
ulation and virtual reality for learning purposes
yet to be explored.

Information  technology vs. computers.
Throughout this document, the term “informa-
tion technology” has generally been used rather
than “computers.” Thinking about the impact
of this technology is inordinately truncated if
one thinks about it in terms of the microcom-
puter. Microcomputers are only the current and
most prevalent manifestation of the handling of
electronic information. Over the next years,
multiple and diverse machines will emerge and
evolve and it will be increasingly clear that in-
formation processing represents a category
rather than an entity.

such as idea processors which can be used to The American public school has remained gen-
manipulate concepts, ideas, and thoughts in arally impervious to the impact of information
way similar to the manner in which word pro- technology. Much of the discussions about in-
cessing enables the user to manipulate word$ormation technology and schools has focused on
The development of specialized software to exthe question: How can information technology
ploit the full potential of computer mediated help school personnel to achieve the goals and
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purposes of schools? In this formulation, schoolsiraw upon the recent experience of American
are the “horse” and information technology is thebusiness and industry to indicate what needs to be
“cart.” Yet in reality, the horse and the cart are redone. There is, however, an important distinction
versed. between the school and the firm. Both the school
For previous generations, the American systenand the firm are organizations. As such, both are
of schooling was seen as one of the great accomsehesive entities comprised of elements, each of
plishments of this nation. Such is no longer thavhich performs a specialized function necessary
popular perception, but in reality, it is not thatto accomplish the goals for which the organization
schools have deteriorated but that the world hawas formed. Yet, the firm and the school represent
changed around them, making much of what octwo different types of organizations. John Meyer
curs in schools anachronistic. The impact of in-and his colleagues have provided a helpful analy-
formation technology on schools transcewtiat  sis of the difference between organizations in

schools dand affectsvhat schools are technical contexts, such as the firm, and organiza-

tions in institutional contexts, such as the school:
THE AMERICAN PUBLIC SCHOOL Formal organizational structures arise main-
AS AN INSTITUTION ly through two processes. First, complex

£ i | technologies and social environments with com-
Few aspects o '|e' are as commonplace as plex exchanges (such as markets) foster the
schools. School buildings are the one place where geyelopment of rationalized bureaucratic struc-

everyone in society has spent time, some as much tures to efficiently coordinate technical work
as 20 or more years. If a person becomes a parent,. . . Second, institutional structures emerge that
he or she is back in school again as they tend to the define given types of roles and programs as ra-
education of their child. Everyone knows what tional and legitimate. . . . The emergence of the
goes on in schools. In this context, it might seem factory reflects the first process, and the emer-
quite peculiar to ask the question: what is the gence of the school reflects the second (22).
American public school? This question needs to The “technical organization” existsdo some-
be answered, not it terms of an inventory of whathing. The purpose of the firm as an organization
students and teachers do inside of classrooms, bigtto produce goods and services in a profitable
in terms of what the American public school hagnanner. The term “bottom line” (which has be-
meant to people in American society with regardcome a popular metaphor) is far more than a figure
to the learning and socialization required by chil-of speech for the firm. The figure at the bottom of
dren. the accounting ledger is the critical criterion, ac-
The American public school is an institution, cepted by all within the firm, of the organizational
and the term “institution” is key to understandinghealth of the firm. The organizational structure is
what it is as well as grasping the changes whiclkeffective to the extent that the organization is able
impinge on schools as a result of informationto do what it needs to do, i.e., produce marketable
technology. Connotatively, the term “institution” goods or services at a profit. While the firm is af-
carries with it a vague honorific meaning suggestfected by social values which go beyond the spe-
ing something of importance and permanencecific production or service goals of the firm (such
Often there is little more than superficial use of theas environmental concerns or racial or gender eg-
term institution as an explanatory concept, evenity), these are not thmison d'étreof the firm,
though understanding the American public schoobut facts of life with which it must contend, grudg-
as an institution is very helpful in any effort to ingly or willingly.
make sense of what the public school is, why itis The school as an organization exists in an insti-
what it is, and how it fits into American society. tutional context. The “institutional organization”
Many who believe that the school must be reexists tdbesomething. Itis in this sense that Mey-
formed, restructured, reengineered, or reinventedr and Rowan point out that “modern schools pro-
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duce education for society, not for individuals orl01 United States cities with a population of
families” (21). This is not to deny that individual 10,000 or greater, and eight of them were larger
teachers or administrators strive to—and do—than 100,000. In 1826, 10,837 immigrants were
provide services for children and their parentsadmitted to the United States. Of the 10,837, most
Rather it means that for the school, unlike thg7,708) were from England or Ireland. During the
firm, the beliefs shared by members of the societgecade of the 1850s, more than 3,000,000 immi-
of the role it plays for the perceived well-being ofgrants entered the United States, with large per-
society is of critical importance. The extent tocentages from Southern Europe.
which it is perceived to be meeting its social man- Industrialization, urbanization, and immigra-
date is the “bottom line” of the organizational tion transformed American society and spawned
health of the school. problems for a nation in transition. Cities became
Shared beliefs are more than a desired featungines of productivity with concomitant disease,
of a society, they are an absolute necessity. Conpoverty, and crime. Many persons felt that home-
munity or society disintegrates in the absence dissness, vice, and alcoholism were out of control.
a core set of accepted beliefs. Sociologists refer tim the 1830s, there were numerous acts of mob
the shared beliefs as the “rational myths” of sociviolence. The objects of the wrath of mobs were
ety which are the structural framework of institu-often immigrants or Catholics. By mid-century
tions (22). They are myths, not in the popular us¢he Know-Nothing Party, with its platform of big-
of that term as being untrue, but in the sense of betry, was the fastest growing political party in
ing widely and deeply held by members of the soAmerica. The success of the Know-Nothing Party
ciety. The myths are the ideological sinew whichwas a consequence of the widely held opinion,
hold together the individuals as a community. Thesven by many who did not affiliate with it, that the
issue of the truth or falsity of the myths is irrele-“American way of life” was in jeopardy.
vant since the myths are value statements which Coincidentally, with the great social distress in
do not lend themselves to empirical validation.the nation, a fever for reform swept through the
“The beliefs are rational in the sense that theyxountry. There has never been a period of more in-
identify specific social purposes and then specifyense reform spirit in America than the second
in a rule-like manner what activities are to be carquarter of the 19th century. The reform agenda
ried out (or what types of actors must beranged across a wide range of causes: abolition,
employed) to achieve them” (37). temperance, women'’s rights, vegetarianism, pris-
One of the most important tasks of society is tans, and treatment of the insane. Organizations
ensure that each successive generation acquirsgrang up which reflected the fervor and optimism
the knowledge, technologies, skills, customs, andf those who began them: Society for the Suppres-
affects which they require to maintain the societysion of Vice and the Promotion of Good Morals;
In the last century a belief structure was put intdlhe Friends of Universal Reform; The Boston So-
place which became accepted about the way ioiety for the Moral and Religious Instruction of
which children would be educated. Schools hadhe Poor; The New York Association for the Relief
existed from the early days of colonization, butof Respectable, Aged, Indigent Females; and the
early in the last century the American publicAmerican and Foreign Anti-Slavery Society to
school as an institution was created. name but a few. Dorothea Dix traveled thousands
From 1830 to 1860, the size of the Unitedof miles in her efforts to reform the treatment of
States grew by 1,234,321 square miles, and thide insane. Susan B. Anthony worked for the
population grew from 12,866,020 to 31,443,321 cause of women'’s rights and temperance. William
Only 7.2 percent of the population lived in urbanLloyd Garrison took up the cause of abolition.
areas in 1820, but by 1860 this had risen to 20 per- The theme which transcends the specifics of the
cent. In 1820 there were only 12 cities with a popfeforms of the 19th century was the establishment
ulation of 10,000 or greater. By 1860, there weref social institutions to create a more perfect
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society. They believed that the welfare of the indi-America there had been a tremendous expansion
vidual was enhanced and protected by social inef the literacy with the rapidly spreading avail-
stitutions rather than threatened by them. Thability of books in the vernacular. As a conse-
optimism of the reformers was extended over ajuence there was less dependence on the oral
wide-ranging array of new institutions. The in- tradition and a greater reliance on books for every
sane asylum was created not as a last resort to lofacet of life. There was a profusion of books per-
away the disconcerting and frightening specimengaining to all aspects of life, from agriculture to
of humanity; rather the asylum was a manifestapersonal conduct. The cost of books was such that
tion of the belief that a properly constructed asy+for the first time in history the recorded word was
lum could cure virtually any incidence of mental accessible to a mass market. The abundance of
illness (35). Other institutions such as the reforvaluable information which became available
matory and the penitentiary were based on ththrough the advances in printing technology
same optimistic beliefs about the potency of thesplaced increasing importance on literacy. Literacy
organizations to change people and solve sociavas required if one was to be able to read the vari-
problems. ous manuals, almanacs and technical information
Education was one of the focal points of the earin all fields which was becoming increasingly
ly 19th-century reform movement. The more per-abundant.
fect society which the reformers sought to The attitude of people in the 16th century to-
construct had clear and obvious educational imward their information revolution was similar to
plications. Though the educational reform move+the attitude of people in the 20th century to our
ment was centered in New England, there werewn. Some rued it, some were oblivious to it, but
persons throughout the United States who dedmany, especially middle class townspeople, saw
cated their lives to the creation of a new and bettet as a basis for a better life. Robert Ryece, a friend
way to educate American youth. James G. Cartasf John Winthrop, the great Puritan leader, wrote
and Horace Mann in Massachusetts, Henry Barto him on the eve of his trip to American on the
nard and Thomas H. Gallaudet in ConnecticutArbella, “How hard it will be for one brought up
Calvin Stowe in Ohio, John D. Pierce in Michi- among books and learned men to live in a barba-
gan, John Swett in California, Calvin H. Wiley in rous place where there is no learning and less civi-
North Carolina, and Robert J. Breckinridge inlization” (4). As they left civilized England for the
Kentucky were some of the most prominentuntamed New World, there was fear of losing the
educational reformers. They were joined, not onlyculture of the homeland. Education was the pro-
by common cause, but by association and interaghylactic against barbarism. Thus, the Puritans
tion. They read one another’s books and speechdsought their books with them to the New World,
corresponded, and came into contact with onéut of even more significance, they brought with
another in the many educational organizations anthem a belief that education was an important
associations which flourished. means in achieving prosperity on earth and salva-
The 19th-century reforms were a reaction to théion in heaven.
approach to education which had prevailed in the The home was the prime educational agency of
United States from the earliest days of colonizaearly American society, and the prime agent for
tion to the early years of the 19th century. Educaeducation in the Puritan community was not the
tion was an important theme in the earliest days dftate or the church but the family. This did not
American colonization. The first European set-mean that the parents were the sole teachers of
tlers in America came to the New World at a timetheir children; rather, many arrangements were
of a great information revolution in Europe. Theymade, depending on the circumstances, for educa-
had left England in the midst of an information ex-tion to occur, and indeed the colonists were prone
plosion. In the century prior to the emigration toto establishing schools. In essence, everyone in
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the Puritan community was potentially a teachera rather standard form of apprenticeship. In the
Children acquired instruction: case of law, the apprenticeship was varied depend-
Anywhere and everywhere, not only in ing on the proclivities of the master (5).
schoolrooms, but in kitchens, manses, churches,  Thus, the flavor of education in the 17th and
meetinghouse, sheds erected in fields, and shops early 18th centuries was characterized by two ele-
erected in towns ... pupils were taught by ments: personal responsibility and diverse means.
parents, tutors, clergymen, layreaders, precep- |t was up to the individual to determine the extent
tors, physicians, lawyers, artisans, and shop- of education necessary for self and children. It was
keepers . ... (4). incumbent on the individual to achieve the re-
The manner in which education in the home ogyired education in a manner which provided the
the workplace occurred was informal and had tgyest fit between one’s life circumstances and
be worked into one’s own life as the rhythm of dai-gducational goals. Writing about the colonial and
Iy I|fe pel‘mltted It was common for Ch|ldren to early national era, Cremin SayS, “Variegation’
learn to read, write and cipher within the homethen, was the rule, and with it improvisation,
with parents, older brothers or sisters, other relgmitation, trial and error—whatever historical de-
tives, or neighbors providing the instruction. Foryelopment there was ended up anything but uni-
example, as a young child near the beginning oform and linear” (6). But then over the span of 30
the 18th century, Horace Mann learned to read by 5o years at the mid-point of the 19th century a

following his sister around the house as she digadically different form of education emerged in
her chores reciting from a copy of Noah Webster'ssmerica:

grammar (20). Ministers, who had skills in classi- The haphazard arrangements of the 17th,

cal languages, would frequently. tutor children 18th, and early 19th centuries cannot be consid-
who sought entrance to college since knowledge greq true progenitors of the school systems we
of classical language was the 19th-century equiva- know today. For by the latter part of the 19th
lent of the SAT for college admission. century the organization, scope and role of
Proprietary schooling abounded. There were schooling had been fundamentally transformed.
many persons available to those who were able to In place of a few casual schools dotted about
pay for schooling or tutoring. Tutoring could be town and country there existed in most cities
purchased for primary instruction in reading, writ-  true educational systems: fatefully articulated,
ing, and arithmetic, and for more advanced 2a9e graded, r_]iera_rchically structured groupings
instruction in Greek, Latin, geometry, surveying, ©f Schools, primarily free and often compulsory,
navigation, and bookkeeping. Wealthy parents a.dm'n'Stered by fu”'?'me experts and progres-
might hire a teacher to extend, supplement, or re- sively taught by specially trained staff. No long-

| hei . . Th . er casual adjuncts to the home or apprenticeship,
place their own Instruction. The private master g.,ools were highly formal institutions de-

would provide instruction for all of the employ-  sjgned to play a critical role in the socialization
er's Chlldl‘en along with the Chlldl‘en Of Othel’ I‘ela- of the young, the maintenance of social Order’

tives or friends. Those who wished to advance and the promotion of economic development
their position through more advanced learning (15).

could secure the services of a teacher, either as aThe 19th century reformers saw the variegated
private student or in a school in the tutor's homesqycational situation of the 18th century when
or business. _ education occurred in many venues in many ways

Apprenticing was also a very important meansys dysfunctional. Yet, the approach to education
of professional and vocational training. Appren-which had prevailed from the earliest days of the
ticeship was the way in which persons werecp|onial era through the first years of the republic
trained in agriculture, shopkeeping, manufacturhad served the American people well. The dissat-

ing, the skilled trades, and the professions of medsfaction with the old approach to education was
icine and law. In the case of medicine, there was
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a consequence of the great changes which wepmnstituted by accretion but by charter. Calvin
occurring in the nation and the emergence of ne@towe, the husband of Harriet Beecher Stowe,
beliefs, a new rational myth, about how childrenwas one of a number of Americans who went to
should acquire the cultural legacy of their fore-Europe to examine European education and to re-
bearers. If there was one word which caught theort on it to the Ohio legislature. His report was
essence of the changes the reformers sought to ggesented to the governor of Ohio in 1837. It was
tablish it was “system.” In the words of one of thewidely distributed and became quite popular. He
reformers, James Carter, the reform movemenwrote as follows:
sought a “consistent system fully developed” (2).  The children must be given up implicitly to
The 19th-century reformers created “the school the discipline of the school. Nothing can be done
system” not only in the jurisdictional sense as unless the teacher has the entire control of his
used to refer to a particular school district but also pupils in school hours, and out of school too, so
as the system of schooling which was to be the far as the rules of the school are concerned. If the
manner in which the society would handle the parentin any way interferes with, or overrules
commonalities of human action associated with the arrangements of the teacher, he may attrib-
the transmission of the knowledge, skills, disposi- ute it to himself if the school is not successful
tions, and sensibilities required to maintain the so- (38).
ciety. Similarly the words of Horace Mann from his

Nineteenth-century Americans were greatly in-third annual report to the Massachusetts Board of
fluenced by European education which in the latéeducation express the conviction that the school
18th century was in the early stages of the educavas the instrument to be used by society to main-
tional reform which would spread to the Unitedtain society:
States. A number of reports written detailing the Common Schools derive their value from the
successes of European education achieved a widefact that they are an instrument, more extensive-
and influential readership in the United States. ly applicable to the whole mass of the children,
The fundamental conception of the reform move- than any other instrument ever yet devised.
ment in Europe was the establishment of the They are aninstrument, by which the good men
school as the primary social agency for education " Society can send redeeming influences to
of the young. This belief grew out of the concern  those children, who suffer under the calamity of
about the neglect of education of the children of V/cioUS parentage and evil domestic associa-

. tions. The world is full of lamentable proofs,

the peasants. Concomitantly, there was a shared

. . . that the institution of the family may exist for an
belief among those involved with school reform i, qefinite number of generations, without miti-

that schooling, if systemic and systematic, could  gating the horrors of barbarism. But the institu-
produce young people with the knowledge and tion of Common Schools is the offspring of an
disposition which were requisite to ensuring eco- advanced state of civilization, and is incapable
nomic prosperity and domestic tranquillity. There of coexisting with barbarian life, because,
was, they believed, a pedagogy which rested on a should barbarism prevail, it would destroy the
scientific foundation which could ensure that the schools, should the schools prevail, they would
content the state needed to inculcate in each child destroy barbarism (19).
could be accomplished. The weak laws requiring The belief that the school could accomplish the
parental or citizen support of schools were reintellectual and socializing functions of education
placed by laws which established state support affas quite functional to a nation increasingly in-
schools and, by the turn of the 20th century, comdustrial and urban. The conception of schooling as
pulsory school attendance. the place rather tham place where children ac-
The idea that the school has had more respongjuire the knowledge and skill they will require to
bility thrust on it over the years is inaccurate. Thebecome effective members of society has re-
broad nature of the mission of the school was nanained the prevalent belief for a century. Even
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though the existence of many nonschool learninghe European reports which were so widely read
resources exist, and even though many individuby educational and political leaders, Victor Cous-
als can speak of the impact of these resources in, who had been commissioned by the French
their own lives, they have typically been per-government to produce a report on Prussian
ceived as ancillary to schooling as the means faschools, provided a laudatory description of the
educating children and youth. The educated perRrussian school system and included a lengthy de-
son has been the schooled person. We even laskription of teacher training. Cousin argued that
good terms to refer to the array of educational reteacher training was an essential aspect of the ef-
sources such as books, TV, clubs, movies, friend$ectiveness of their schools. The skilland demean-
parents, and other adults which may make imporer of the teacher was the critical element in
tant contributions in terms of the individual’'s achieving the change which was required.
knowledge, skills, and attitudes. They are referred The effort to establish state-supported normal
to as “nonformal education” and are thus definedchools in the United States began in the 1820s
in terms of what they are not in reference toand many engaged in the reform effort saw this as
schooling. Even those who do not esteem theithe keystone of the reform movement. James Cart-
schooling tend to answer the question, “Where digér, a member of the state legislature in Massachu-
you get your education?” by naming a school. Lifesetts, was one of the leaders in the establishment
is divided into two segments. The first segment i®f normal schools in that state. In 1824 and 1825,
the period of schooling. Then there is a com-Carter published a series of essays in the Boston
mencement or a beginning of the second segmePRatriot arguing for normal schools and explaining
when the individual is expected to become an aowhy state support was appropriate and necessary.
tive and productive member of society. In his words:
Much as the economic structure of society rests ¢ will do but little good, for example, for the

on the belief that coins and bills are more than bits |egislature of the State to make large appropri-
of metal and paper, so too a sustaining belief main- ations directly for the support of schools, till a
taining the school structure is that certificates, di- judicious expenditure of them can be ensured.
plomas, and degrees are more than attractive And in order to [do] this, we must have skillful
documents and that they certify competence. The teachers at hand. It will do but little good to class
issuance of official certificates as social passports the children till we have instructors at hand. It
both validates the school and is validated by the Will do absolutely no good to constitute an inde-
school. Certification informs the individual of his ~ Pendent tribunal to decide on the qualifications
or her abilities as assessed by the school, but also, °f (52chers, while they have not had the opportu-

. . . nities necessary for coming up to the proper
and most Importantly, informs SQCIety' AS '9?‘9 8S  standard. And it will do no good to overlook and
the_ school is e_mpowered to issue .certlflc_a_tes report upon their success, when we know be-
which affect social status and economic mobility,  forehand, that they have not the means of suc-
the school will need to be taken seriously whether cess (2).

or not the individual or their parent perceives he 44 champions for teacher training did not

or she has receiyed adgquate servif:es'. Th? POWEme from the ranks of the current teachers and
of schools to “mint” social currency is significant o inistrators but rather were a cadre of politi-

only as long as the currency is valuable. The acs;,hq gng religious leaders. One very conspicuous

creditation of schools, state certification of teaChTigure in the history of normal schools was the
ers, _and sr:andardl_zatl(;)]r.l hO; the CurrlCUIumRev. Charles Brooks, who traveled from town to
ConSt'tUtESt el,\wayst:_n:N Ich the state attempts iy, in Massachusetts lecturing for state support
en%:re t fe va ueg I'Ip o::jnahs. itical . of normal schools. Brooks organized a series of
e reformers believed that a critical require-,\\entions and provided a platform for notables

ment for an effective system of education wasy, ., 45 panjel Webster and John Quincy Adams,
teacher training. In one of the most important o
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who also spoke to the need for normal schoolsonly with hope, but almost with assurance of suc-
Rev. Brooks, who had campaigned tirelessly focess” (34) A substantial effort in the Massachu-
normal schools, stated the underlying convictiorsetts legislature to rescind the normal schools and
that had motivated him and the others who createih return the unused portion of Dwights’s fund to
the normal school: “As is the teacher, so is thénim failed, and they continued to spread through-
school” (18). out Massachusetts and to other states.

The campaign in the Massachusetts legislature At its inception, teacher training was disasso-
for state support of schools to prepare teachemated from higher education. The normal schools
gathered considerable momentum in the latevere more like secondary schools than colleges,
1820s. In 1827, Rep. Carter, who chaired thend considerable emphasis was placed on equip-
House Committee on Education, presented a rgsing students with knowledge of the content they
port to the legislature that called for establishingvere expected to teach. While a number of normal
a “Seminary for the Instruction of School Teach-schools would eventually evolve into colleges and
ers.” Carter’s proposal failed by one vote. The deuniversities, the initial connection between teach-
bate continued, and 10 years later, on April 19er education and higher education came through
1837, the legislature established a Board o#& different route. Chairs in didactics or pedagogy
Education. Creation of the board proved signifi-began to be established in American universities
cant in the development of normal schools bein the last quarter of the 19th century. By 1892 the
cause Horace Mann (who was then serving adnited States Commissioner of Education re-
President of the Massachusetts Senate) was chperted that there were chairs of pedagogy in 31
sen to lead the board. Mann believed in the needstitutions, chairs of pedagogy combined with
to create a system to prepare teachers, and he coather disciplines such as philosophy or mental sci-
mitted himself without reserve to the success oénce in 45 others, and lectureships in an additional
the normal school venture. At one point, wheneight universities (28).
funds for the normal school effort were short, he As early as 1890, New York University had es-
sold books from his personal library to raise thegablished a School of Pedagogy which offered
needed money. courses leading to a Master of Pedagogy and Doc-

There was considerable opposition to thetor of Pedagogy degrees (28). The introduction of
founding of normal schools, but with Mann’s chairs and coursework in pedagogy was met with
leadership, and with a gift of $10,000 from Ed-staunch critics in the university who considered
mund Dwight, a member of the state board, theuch to be insubstantial or inappropriate for uni-
forces in the legislature arrayed against normabersity study. Abraham Flexner, who had led ef-
schools were neutralized. A year later, members dbrts to reform medical education, became
the Massachusetts legislature attempted to enidvolved in efforts to install the study of pedagogy
state support of normal schools. The opponents @t the university level. In 1919 he was successful
the normal schools considered them unnecessaiy, securing foundation funding for the founding of
arguing that anyone who had been taught would graduate school of education at Harvard. A de-
know how to teach (18). In a letter to Henry Bar-cade later, however, Flexner had come to agree
nard in 1851, Cyrus Pierce, the principal of thewith critics that the instruction being provided at
first normal school at Lexington, Massachusettsschools of education lacked academic rigor and
explained what he had hoped to accomplish. Head degenerated into a focus on simple practical
agreed that teachers may be able to acquire by triptoblems which could be solved by “experience,
and error over time the skills and powers they neeteading, common sense, and a good general
to teach effectively, “but while teachers were thusducation”(30). Flexner worried that the nature of
learning, | was sure that pupils must be suffering’programs in schools of education would dissuade
(34). The normal school would ensure that “teachthe intellectually competent from entering. De-
ers may be prepared to enter on their work, naspite the efforts of critics, teacher training and oth-
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er related programs such as those for schoshan the wise. The capability of the human to
administrators, counselors, curriculum specialthink, learn, and acquire knowledge was deter-
ists, etc., continued to develop in universities, andnined to be the characteristic that distinguished
many normal schools continued on a path whiclthe human being from other primates. Other ani-
was to make them into universities. The goal oimals learn, as is evident from any trip to the circus,
people like Mann, Carter, and Brooks for univer-but no other form of life on earth exhibits cogni-
sal teacher training was realized, but the benefit afve capability comparable to the human being.
the training in terms of the improvement of Humanness resides in the central nervous system.
schooling has been anissue of considerable debateThe ability to learn is not an acquired but a natu-
from its inception to the present time. ral capability for humans. The human being is a
So it was that the great reforms of the 19th cenlearner from the moment of birth until the moment
tury institutionalized schooling. Eventually all of of death unless such is precluded by some brain
the major aspects of the changes they sought wesdnormality. In the first hours after birth, the in-
achieved. State departments of education were efant learns to suckle at the breast or bottle. Very
tablished which regulated school programs by esguickly, the baby learns to discriminate his or her
tablishing curriculum requirements and themother’s face from other faces. The child will
licensing of teachers. States required local distearn motor skills such as eating with table uten-
tricts to provide free elementary and secondaryils, walking, and cognitive skills such as speak-
schools and enacted compulsory attendance lawiag, and social skills such as acceptable and
Standards for the school buildings and their furnonacceptable ways of dealing with others as well
nishings became established. Specialized trainings distinctions in behavior appropriate for the dif-
and licensing was required for those seeking t@erent people with whom he or she comes into
work as teachers. Districts developed standarctontact. The small child learns a language, and, in
ized and age-graded curricula. Grouped instrucmany societies, may learn more than one lan-
tion replaced the method of recitation. Textbookgyuage. Children acquire information and skills
were provided to students. Centralized control ajyhether or not they are prodded or deliberately as-
the district level over building school sites was in-sisted by parents or other adults. Anyone who has
augurated. The concept of a public school systempent any time watching a child cannot help but
was new and strange to many a 150 years ago.dbnclude that learning is a natural process.
came to be taken for granted, even axiomatic. Yet, |n thinking about the human as a natural learner
new beliefs about the nature of knowledge, whichy is important to keep two things in mind. First,
were a consequence of information technology|earning” is not an honorific but a descriptive
(discussed above) and changes in understandifgrm. To say that the human being is a learner is
about learning, which also are stimulated by denot per seto pay a compliment. People learn bad
velopments in information technology (discusseghings as well as good things. Children learn lan-
below), both challenge the structure which Manryuage, mathematics, how to play the piano, etc.,
and his colleagues put in place. but they can also learn prejudice, pot smoking,
how to hot wire and steal cars, etc. Learning the
THE HUMAN AS A NATURAL LEARNER wrong things is not necessarily a less impressive
There have been many answers to the questiotask when judged from the complexity of the
What distinguishes human beings from othelearning task. Itis, for example, probably easier to
forms of animate life? For Plato, the human wadearn the occupation of a sales personin a fast food
characterized as a featherless biped. For the Enggstaurant than to learn the occupation of a suc-
lish essayist William Hazlitt, the human was thecessful car thief. Second, to say that individuals
only creature that laughs and weeps. In technicalre natural learners is not to imply that all demon-
terms, the human species is caleino sapiens, strate this capability to the same extent. People do



46 | Education and Technology: Future Visions

learn how to learn and can become more or less in- willing and able to wait for meaning to come to
terested in learning and more or less effective in him—even if it comes very slowly, which it usu-
the process. ally does (12).

In the past century there have been thousands One of the places where there is substantial and
of studies of human learning. The vast preponderserious work currently underway to understand
ance of these studies has focused on learning isarning as a natural process is the Institute for
schools, and since a substantial proportion of theearning Sciences at Northwestern University.
population of school-aged children have prob-The Institute was established in 1989 with spon-
lems learning in school, it is understandable thagorship provided by Anderson Consulting and
much of the literature has been directed to the naxmeritech. The staff includes 21 faculty and re-
ture of learning pathologies. Much less attentiorsearchers, 42 content specialists and program-
has been devoted to understanding natural learmers, 50 graduate students, and 20 interns and
ing, or learning in those instances when the provisiting staff. The Institute is dedicated to the task
cess is not structured and regulated by others bt investigations of human learning as a natural
is woven into the life situation of the person. Inprocess and to make use of the knowledge ob-
these situations, learning occurs even thougkined from these investigations to construct new
there is not someone formally designated as teachneans for improving learning in the workplace
er directing the process. and then in the schools.

Ina small book written three decades ago called Roger Schank, the Institute director, along with
How Children Learn(12), John Holt discusses Chip Cleary, one of his graduate students, au-
how children learn when there is minimal or nothored a “hyper-book” which is available on the
adult intervention. Holt drew upon his experi- World Wide Web titled “Engines for Education.”
ences as a teacher in a fifth-grade classroom, borhis book presents their ideas about what is wrong
he was less interested in understanding how chilyith education, and the role of educational
dren learn when the process is prescribed to thepachnology in reforming schools. The book’s per-
by their teachers than in observing how childrerspective on natural learning is similar to Holt's.
learn when they are not required to follow rules of_ike Holt they see the type of learning which oc-
the process established by the adults in their enveurs in schools as dysfunctional:
ronment. Holt sums up his conception about the
natural learning style of young children in the fol-
lowing passage from his book:

In public schools from first through twelfth
grade, much of the classroom routine is shaped
by an emphasis on rote learning, a strict adher-
ence to standardized textbooks and workbooks,
and a curriculum that is often enforced with drill

The child is curious. He wants to make sense
out of things, find out how things work, gain

competence and control over himself and his en-
vironment, do what he can see other people do-
ing. He is open, receptive and perceptive. He
does not shut himself off from the strange, con-
fused, complicated world around him. He ob-
serves it closely and sharply, tries to take it in.
He is experimental. He does not merely observe
the world around him, but tastes it, touches it,
hefts it, bends it, breaks it. To find out how real-
ity works, he works on it. He is bold. He is not
afraid of making mistakes. And he is patient. He
can tolerate an extraordinary amount of uncer-
tainly, confusion, ignorance. He does not have to
have instant meaning in any new situation. He is

and practice. The methods and the curriculum
are molded by the questions that appear on the
standardized achievement tests administered to
every child from the fourth grade on. Success no
longer means being able to do. Success comes to
mean “academic success,” a matter of learning
to function within the system of learning the
“correct” answer, and of doing well at multiple
choice exams. Success also means, sadly, learn-
ing not to ask difficult questions. When we ask
how our children are doing in school, we usually
mean, “are they measuring up to the prevailing
standard?” rather than, “are they having a good
time and feeling excited about learning?” (36).
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Some caution must be exercised in overdrawan orientation which put the learner in control of
ing the distinction between school and non-schodhe learning process and which is compatible with
learning or in romanticizing the child as Holt the orientation of natural learning. Early examples
does. There are classrooms where what is happeofthese applications have appeared in the past few
ing for children looks much like a natural learningyears in the form of various multimedia applica-
situation, and it is much easier to know what igions.
wrong about schools than it is to do what is right. In his book called hings That Make Us Smart
Nevertheless, the conditions listed by Schank anf24), Donald A. Norman cautions that multimedia
Cleary such as standardized curriculum, gradéechnology can be used to provide applications
level expectations, as well as an increasingly exthat epitomize the worst of what is wrong with
tensive amount of information which teachers areschool learning or the best of what is possible with
expected to “cover” create an environment fomatural learning. Norman distinguishes between
learning which, too frequently, does create a situaschool learning and natural or informal learning
tion where there is so much to teach that there i€lable 1).
no time to learn. Norman cites the work of Mihaly Csikszentmi-

Itis not a coincidence that two recent books orhalyi who writes about “flow experiences.” Flow
learning and technology, one by Donald Normarexperiences occur when the person is totally en-
and the other by Seymour Papert, give consideigaged in the task at hand. Teachers may tell their
able attention to informal or natural learning. Forstudents to “Pay attention!,” and while such an ad-
those accustomed to “cruising the Internet,” “justmonition may cause the studentdok attentive
in time learning,” hypermedia, and virtual com- there is no assurance that the studentailitten-
munities, school or formal learning is far too con-tive. The flow experience can only happen when
fining. Interest in using technology in the goals and challenge of the task captures the
instructional applications is not new. Sixty-eightattention of the individual. Many observers of life
years ago S.L. Pressey published a paper called ‘i classrooms as well as teachers have expressed
simple apparatus which gives tests and scores ardncern about the lack of engagement of students
teaches” (31). In this paper Pressey described thewhat they are being told to learn. The lack of en-
plan for a machine which would be used as an “augagement of students in their instruction evident
tomatic teacher.” It makes use of a typewriter apin many formal learning situations, kindergarten
paratus to display questions and to providdghrough college, is the antithesis of the “flow ex-
feedback for correct or incorrect answers. Comperiences.”
puter technology enables the production of more Seymour Papert's bookhe Children's Ma-
sophisticated versions of Pressey’s “automatichine(29), is subtitled “Rethinking School in the
teachers.” These applications, while employingAge of the Computer.” Papert contrasts two differ-
more elaborate graphics and more advanced inteent orientations to education—"instructionism”
active procedures, are fundamentally similar taand “constructionism.” Instructionism is the be-
Pressey’s “automatic teacher” and many come outef that the way to achieve better learning is to
of a behaviorist, programmed learning, orientateach better. Constructionism, on the other hand,
tion. Increases in storage, display, and processingpnceives of learning as a manipulative and build-
power of computers systems provides developeligg process. It draws a direct connection between
with the capability to go beyond the design ofconstruction in the physical and mental domains,
teaching machines and to create “learning maand sees learning to be an activity involving the
chines” or, to use Papert’s term, “knowledge macreation of mental structures by the learner which
chines.” Such applications put in the hand of theorganize and synthesize the information and expe-
user arich informational environment which is ac+ience which the individual encounters in the
cessible in a way which accommodates the inteworld. Papert, similar to others who have dealt
ests of the user. “Learning machines” are based omith the topic of natural learning, emphasizes con-
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crete or experiential learning. He calls for learning sequently we exaggerate school learning com-
which is rooted in concrete experiences rather pared towhatis gained in the ordinary course of
than that which exists as free-floating abstrac- living. We are, however, to correct this exag-
tions. Perhaps one of the most radical of the as- 9eration, not by despising school learning, but
sumptions of this perspective is that children can PY l00king into that extensive and more efficient
be trusted to find the knowledge they need. If one [2ining given by the ordinary course of events
: : o e for light upon the best ways of teaching within
conceives of learning as an activity which is re- . )

L . . school walls. The first years of learning proceed
pugnant tq the individual or if one be!leves that rapidly and securely before children go to
that therg IS a pac.kage of cqntent which can and school, because that learning is so closely re-
must be installed into the minds of all students, |ated with the motives that are furnished by their
then trust in the learner is unwarranted. If these own powers and the needs that are dictated by
two conceptions are rejected, as they are by people their own conditions. Rousseau was almost the
like Papert, Holt, and Schank, then trust in the first to see that learning is a matter of necessity;
learner is quite appropriate. The task for those in- itis a part of the process of self-preservation and
volved with the education of the young, as Papert of growth. If we want, then, to find out how
presents it, is to see to it that children are sup- €ducation takes place most successfully, let us
ported materially, psychologically, and intellectu- 90 to the experiences of children where learning
ally in their efforts to learn. He contends, “The IS @necessity, and not to the practices of schools
kind of knowledge children need most is the Wnere itis largely an adomment, a superfluity,
knowledge that will help them get more knowl- and even an unwelcome imposition (7).
edge”(29). It is not remarkable that the contrast between

Holt, Schank, and Papert are only the most relearning inside and outside of schools has been
centof along line of persons to be aware of the dig2bserved by a long line of educational practitio-
crepancies between school learning and learningers and theoreticians since the differences are
as a natural human phenomena. Rousseau pu@pnspicuous to the reasonably careful observer.
lished Emile in 1762 and Pestolozzi opened aJohn Dewey’s disciples, most notably William H.
school at Yverdon in 1805. Rousseau as a theoreffilpatrick, attempted — and generally failed —to
cian and Pestolozzi as a practitioner gained a highave their cake and eat it too. They sought to im-
degree of recognition for their work. In both casesplement the conceptions of Dewey about natural
they presented a conception of learning whictand experiential learning while keeping intact the
placed emphasis on the interest and experience e$sential conventions of the system of schooling
the child and saw the learning of the child rathewvhich by the early part of this century was well ac-
than the didactics of the teacher as the key to theepted. As information technology causes more
process. Pestolozzi's school was visited by th@nd more of the agenda for learning in our society
czar of Russia and by the kings of Spain, Hollandto transcend the domain of school, the orientation
Prussia, Denmark, Wurtenberg, and Saxony. expressed by Dewey a century ago or by people

John Dewey, who had the misfortune of havindike Papert and Schank in recent months becomes
his work become popular mainly in the form of in-ever more plausible as a basis for the design of
terpretations developed by his disciples who “walearning experiences. The constraints of formal
tered-down” and sanitized his ideas, saw this issueducation do not hamper the person who is de-
clearer than most and presented it as forthrightlgigning learning opportunities for individuals in
as anyone almost a century ago: the workplace or the home.

What is learned in school is at best only a Th.is brief summary of thin_king on natural
small part of education, a relatively superficial 1€@ming leads to three key points. First, schools
part of education; and yet what is learned in do not own the child’s learning. Children are con-
school makes artificial distinctions in society  tinuously engaged in learning, and even though
and marks persons off from one another. Con- the learning which occurs in their life outside of
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school may be woven into their environment inTHE FUTURE OF LEARNING AND
ways which may make it less conspicuous thalsCHOOLING IN AMERICAN SOCIETY:
when they are sitting in a classroom with a teaches ONCLUSIONS AND IMPLICATIONS

standing before them presenting some concept Yhe 19th century was a period of institution build-

information, it. i_s_ 'ea?"“”g non(_etheless. Throughing. It was a time of a great changes in the United
the span of civilization _schoollng has been only, tates and a time when men and women believed
one of the ways by Wh'Ch. humans have_Iearne their power to create institutions to solve the
v_vhat_they neededto leam m_order to function. Unbressing problems caused by the changes. Prisons
u quite r.eice”.“y (when put in the context of hu'Would eliminate crime. Insane asylums would put
man civilization) the extent of the SChOOIQdan end to mental illness. Reformatories would

pogulano(r; \.N?S qu'i? l'T'teﬁ' | h ‘ gbolish juvenile delinquency. Schools financed
econd, information technology has generate y the state would stamp out ignorance, create a

interest in natural learning and provided means Fﬂterate populace, and mold upright citizens for the

create new learning environments. While there IRepublic. The state-supported system of schools

one cadre of developers and vendors of informa\?\/ould be the “melting pot” where children from

tion technology who are intent upon deveIOpingdiverse backgrounds would meet and be

uses of technology that fit into the existing Condi'instructed in a manner which would ensure the
tions, traditions, and procedures of schools as th%aintenance of the “American way of life.”

are, there is another and more important cadre who The reformers were successful in realizing their

are attempting to make use of the technology Wision of schooling throughout the United States.

promote learning with less commitment to WhereThey enacted the laws and policies which were re-
the learning takes place or how well it conforms

N tati t the educational establish nguired to institutionalize public schools. As a re-
0 expectations of the educational establiSNMErg, . ot the work of the reformers, schools became
as to its validity. This orientation emphasizes th

tivational. attitudinal ¢ of | a. Th etheplace—rathertha;mplace—designated by so-
motivational, attitudinal aspect of iearning. eciety to transmit the cultural tradition to each

student may not be able to V\.’alk ou_t of the borin uccessive generation. Public policy tolerated, but
class, buthe orshe can certainly switch off the borg;y encourage, the formation of alternate ap-
Ing mu_Itlmedla program. Info_rmanon technolo_gy proaches such as parochial or private schools. The
IS partlculgrly_compatlble with the non_llnearlty basic features of the schools put in place by the
anghgxg)erlentlal :]exture_ ofdnatureil Iflaarnlng. inth 19th-century reformers have endured, much to the
Ird, many who are inadequate learners in .%hagrin of scores of later-day reformers. The dura-
school context seem to have no partlculardlsabllbi”,[y of the American system of schooling is a

ity when they are learning in out-of-school CON"f1nction of an architecture which was particularly

texts. The ability to learn is not an esoteric hum_a'ﬁarmonious with the ideological context of the

characteristic; it is quite normal. The high inCi- . os But times have changed.

denche of Iﬁ‘r’l‘mm? gathqtlﬁgles n SC.hOOIi has Information technology is the principal force
much, much [ess 1o do with any organic or unc'generating the great transformation of economic,
tion disability of learners than it does with what

tudent told to | d how th told olitical, and social life in recent years. Informa-
students are told to fearn and how they aré 1old th, , ha5 pecome central to every domain of human
learn it. Designers of educational materials using

i tion technol ; their atteni fe and pervasive in every venue of human exis-
information technology can focus their attentionyq y.q -y man beings have always had the task of
on the learning requirements of the users rath

th th d d ) ts of th e(5btaining, integrating, and using information as a
an on thé neeas and requirements ot In€ orggy, g for their thoughts and actions, but at no point

nizations within which the learning is supposed 19 human history has day-to-day life for the pre-
take place.
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ponderance of the population put them in suchestablished in a number of states. Television has
proximity with the informational resources of the become the dominant source of learning about the
culture. The economic and social value of beingvorld. Millions of people are using the Internet as
informed was never greater than it is now andh means of accessing information and learning
there is no reason to expect this to abate. The printbout an almost infinite variety of topics. There
ing press did not turn everyone into an author, buteem to be few people, beyond the circle of public
it did substantially expand the number of such pereducators, who contest the idea of establishing
sons. Not even desktop publishing and networkschools apart from the control of local educational
will turn everyone into information producers, butauthorities.
we are already experiencing an explosion in the The belief in the power of institutions is not as
numbers of persons who are producing and pulprevalent among the citizens of the later part of the
lishing information, and more access to thes@0th century. Much of the rationale for the estab-
tools can only further expand the percentage of thishment of the American public school sym
population who will produce as well as consumestemmed from the belief that a state-supported
information. Within this context, schooling and system of schooling which educated the rich,
learning take on a different character than has begoor, immigrants and established middle class
the case in the past. The role of schooling in genewas the means to insure a common culture conge-
al and the American public school in particular arenial to American political, social and economic
being changed. life. The extent to which the American public
As discussed earlier, one of the consequencexhool achieved this mission is a topic of debate
of literacy was the establishment of schools as erbetween those who believe it did serve to bring the
claves separated from the ongoing economic andiverse sub-groups of American society into a
social life of the community. Learning was “de- cohesive entity, and those who believe it served
contextualized” and provided in terms of genericthe purposes of a white Anglo-Protestant middle
skills or as information to be stored in one’s mindclass. The optimism of people in the 19th century
for later use when the individual was again enabout the power and value of institutions over-
gaged in activities outside of school. The fundastated the case, but the pessimism of the current
mental implication of an information technology generation about institutions probably is also
culture for learning and schooling is that learningoverstated; nevertheless, the “melting pot,” “the
becomes “contextualized” and becomes part andommon school,” and standardization are not
parcel of daily life. This does not mean thatthemes which resonate in contemporary America.
schools will disappear, but it does mean that thelow “choice,” “diversity,” and “deregulation” are
will no longer have the dominant presence in socithe bywords.
ety with regard to the transference of the culture The landscape of American education in the
from one generation to the next. Schools personater part of the 20th century is looking more and
nel who do not understand this new world of learnmore like it was in the colonial period through the
ing within which they live are likely to lead their early days of the Republic. The variegation which
own organizations into oblivion or irrelevance. so characterized the approach to education ap-
More specifically with regard to the American pears much more compatible with the nature of an
public school, it is becoming ever more clear thatnformation society than does the uniformity and
we are experiencing a deinstitutionalization oflinearity of the conditions engineered by the 19th-
education in the sense that the public school is legentury reformers. The parent who is concerned
and less accepted as the essential and principabout his or her child’s intellectual development
instrumentality of educating American youth.is able to buy learning materials at the mall or
While home schooling is not a mass movementthrough a network service. School personnel who
a considerable number of children are being eduare committed to the welfare of the young people
cated in their homes. Charter schools have bedhey serve need to be comfortable working with
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other organizations and purveyors of learning reimplement the changes. This was not an easy task,
sources as partners rather than as the agent iodt corporate leaders did not have to get the gener-
charge. al public to accept the fact that they would find a
Most people realize that information technolo-strikingly different environment when they
gy needs to become part of the schools in somwalked into an automobile manufacturing plantin
way. People expect to see computers in clas€990 as contrasted with how the plant would have
rooms and believe that students should spenidoked in 1950. The general public does not have
some of their time in schools working with them. detailed beliefs about what it means to be a good
School boards and parent groups have seen tofdctory apart from the belief that a good factory
that there are computers in schools. There are feturns out a good product. The general public does
schools in the United States where one does nbiave beliefs (or, to use the terminology of the ear-
find computers in classrooms, media centers, dier discussion, “rational myths”) pertaining to
computer labs, and it is not difficult to identify schools which are often strongly held. The beliefs
teachers, here and there, who are making interestbout the nature of schools and schooling held by
ing, and in some cases, powerful instructional usparents, citizens, and policymakers whether artic-
of computers. Unfortunately, there are still an apulated or not set the parameters for what is per-
preciable number of proponents of technology irceived to be legitimate and appropriate activities
the schools who seem to focus more on gettingn classrooms. The crux of the crisis for schools is
computers used in schools than they do on ththe discordance between existent beliefs about
educational value of how the computers are usedchools and schooling and the conceptions of
Success ought not be measured by how marknowledge and learning engendered by develop-
computers there are in schools, how often they amaents in information technology. A new rational
used, or how well they can be integrated into existmyth needs to be created.
ing curriculum content—much of which is irrele-  The history of audio-visual technology in
vant or antiquated. There is nothing to be gainedchools has established a precedent that needs to
by using information technology in the schools tobe overcome. Radio, telephones, audio tape, film-
become a more efficient anachronism. The dangestrip projectors, slides, television, etc., were all
of this is real since many proponents of technoloseen as means to be used by teachers to assist them
gy in the schools have a 21st-century conceptiom improving teaching. A popular shibboleth is
of technology and a 19th-century conception othat the computer is a “tool.” While computer ap-
knowledge and learning. The challenge is to uselications are tools, the idea that computers are
information technology to create in schools an enjust means to an end is a serious misunderstanding
vironment conducive to the development of indi-about the extent to which information technology
viduals who have the capability and therepresents essential changes in the creation and
inclination to use the vast resources of informatransmission of the culture. Those who wish to de-
tion technology in their own continuing intel- termine the extent to which schools are using in-
lectual growth and skills expansion. Schoolsformation technology to change more than merely
should become places where it is normal to sethe cosmetic aspects of schools need to begin by
children engaged in their own learning. asking school personnel what they no longer do or
Bringing schooling into an information what they have eliminated from the school be-
technology culture is a much more difficult task cause of their use of information technology. The
than doing so for businesses or factories. Whatext question is: What is happening in this school
was required of American industry to make thewhich did not, or could not have happened, in the
changes necessary to survive in an informatiopast without the use of information technology?
age was for the leaders of corporate America td@he leastimportant question is: What was done in
understand the nature of what needed to be dortke past and is now being done in a different way
and to work with others inside the organization to
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because of the availability of information technol-nize this reality because there is less benefit
ogy? gained by remembering knowledge and more
At the heart of the way schooling has been carbenefit to those who can produce it, find it, or use
ried out for the past century and a half is a concept.
tion of knowledge as an historic product. In this The 19th-century reformers were inventors.
formulation, knowledge is something which They saw themselves in the tradition of the other
comes from the past work of scholars, scientistgyreat inventors of their day who had constructed
and artists rather than being a work in progressnachines to do wonderful things. The conception
The dissemination of knowledge using print hasof schooling which they established involved the
obscured the dynamic and even disorderly naturimvention of a social mechanism which they be-
of the process by which it is created. The schodieved would do what it was constructed to do with
curriculum carves knowledge into subjects and arthe same assurance as the other inventions which
ranges the content of the subjects in a sequentialiere transforming American life. Their social
hierarchical order corresponding to the grade levmechanism was a carefully crafted system which
els. Teachers in the first grade know what mathwould produce an educated populace for society.
language skKills, etc., they are supposed to teacBystem is no less a popular word in educational
and they understand that they are not to infring@arlance in 1994 than it was a 150 years ago, and
on what will be taught in second grade. The systhe term “systemic reform” is also fashionable.
tematic processes of curriculum standardizatioryet, the analyses presented in earlier pages of this
and age grading of instruction, as well as the egaper suggest that it is time to move beyond the
tablishment of diploma requirements, is based osystem metaphor. Certainly, from a social science
the assumption that there is a collection of factsperspective, the concept of the school as a social
concepts, and skills which need to be installed intsystem remains a useful analytic framework with
the minds of students and that this needs to b&hich to define the key structural elements and the
done in a orderly manner which conforms to theroles and relationships of the people who maintain
logic of the discipline. the system. Yet, system, in the context of schools,
Information technology shifts the conceptionbrings with it much “baggage” which is dysfunc-
of knowledge from something one has learned tdional. It keeps us linked with the 19th-century re-
something one uses. This is not a hew way oformers’ belief that it was possible to create a
thinking about knowledge. The great philosophesystem of schools within which a proper arrange-
and mathematician Alfred Whitehead referred tanent of the elements of the system and an effec-
knowledge as only something one had to learn antive pedagogy could ensure the accomplishment
which had no utility for the individual as “inert of the expected instructional objectives. There is
knowledge.” Whitehead wrote with great passiomothing to be served by continuing a quest for the
about the need for learning to have connection tMagic Fountain of Schooling, since there is none
the lives, interests, and contexts of the learneto be found. The time has come to abandon the
“Ideas,” he wrote, “which are not utilized are posi-idea that it is possible to create a social mechanism
tively harmful. By utilizing an idea, | mean relat- which can act on the students who are in it in ways
ing it to that stream, compounded of sensevhich ensure the desired outcome.
perceptions, feelings, hopes, desires, and of men- Efforts which approach the task of school re-
tal activities adjusting thought to thought whichform from the perspective of the design of envi-
forms our life” (39). In Papert’s terms, this is aronments offer a better footing for an attack on the
constructionist point of view. The work of indi- problem than those which set out to figure out how
viduals such as Whitehead and Dewey make io substitute one system for another. More of the
clear that a dynamic and utilitarian conception oimentality of the architect is needed to design envi-
knowledge is not a recent understanding, but inrFonments which incline those who share these
formation technology elevates the need to recogplaces to create learning communities which take
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full advantage of personal productivity and net-bility, designers of learning resources will have
working resources. lronically, the surest way tothe resources they need to develop attractive and
increase the likelihood of desired outcomes magffective learning environments. The federal gov-
be to concentrate on the design of environmenternment, states, and the private sector need to
which make desired processes more likely. Thinkwork together to support the development of net-
ing about schools in this way requires less comwork resources for children and youth. Children
pulsiveness with regard to content objectives andf reasonably affluent parents will have access to
more focus on the factors which support learningnetwork resources, but the concerns, frequently
activities. Such environments would be placesaddressed, of a bifurcated society based on in-
which no longer fought the losing battle to enforceformation access are real. There is ho one solution
an unnatural form of learning. Touting this to the problem of the gap between the rich and the
orientation would be an act of futility (as it was for poor with regard to access to information, but pub-
Dewey and Whitehead) were it not for the fact thatic policy needs to be continuously attentive and
there are serious and increasing efforts to develogsponsive to this problem.
learning processes which understand the central- It is impossible to conceive of how to bring
ity of the learners’ own interest and involvementschools into the information age without a very
in their learning and which respect the natural prosubstantial expansion of equipment available to
cesses of learning. These efforts are centerddarners. Computer labs or the availability of a few
mainly outside of formal education and are led bymachines in classrooms are hardly adequate.
those who are interested in reaching the market fdviany schools have had to struggle to provide a
learning in the home and the private sector. Thoseelatively small amount of equipment, and they
concerned about learning for children in our socihave been provided little funding for applications
ety should also participate in the exploration ofsoftware, support, maintenance, training, or up-
new forms of learning environments and re-grades. Unless one expects very significant new
sources. money to come to school districts (an expectation
In the 1950s and 1960s, in the era of the ascemvhich few hold), the money needed to make in-
dancy of broadcast technology, there was fear dbrmation technology a dominant element in the
an informational monolith as three powerful tele-lives of children in classrooms is not available
vision networks emerged and as fewer cities hadiven existing conditions in school districts. Spe-
more than one newspaper. In the 1990s, in the edal millage or bonding initiatives to purchase
of network technology, these fears no longer prehardware represents a way for schools to take a
vail. Developments in the use of information significant step forward, but special funding does
technology over the next years provide a growinghot address the issue of maintaining information
number of new educational alternatives. There isechnology as a major and continuing element in
no doubt that there will be great progress in thehe operation of the schools.
next decade in the development of learning re- The option of having a sufficient deployment of
sources which make use of the capabilities of thenformation technology so that it becomes main-
technology. Commercial networks such as Prodistream in schools while maintaining everything
gy and America On-Line carry educational offer-else schools currently fund is unrealistic. The
ings for young children. They will be joined by funding for substantial increases in technology on
other networks bringing learning opportunitiesan ongoing basis can only be accomplished by
wherever there are children. The quality of the ofchanging the way the existing funds are being
ferings will vary. Some, possibly many, will be spent in a substantial way. This may also include
poor, but there are certain to be very appealing arldbor costs. The painful reality faced by other or-
effective resources as well. With increasing capaganizations which have moved to make informa-
bility in networks and with the development of tion technology a major aspect of how they
small, inexpensive devices with multimedia capafunction is that the technology is purchased with
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the money recovered from reduced labor costssions of the type of rich learning environments
Any changes in the way in which school districtsdiscussed earlier.
spend their money will be sharply contested by The creation of colleges of education was a
teacher unions and, in many cases, by parents andnsequence of the school reform movement of
other residents of the district. If public schools dathe last century. The perceived value of colleges
not find ways to move in this direction they will of education was contentious at the point teacher
find themselves in competition with other educa-training entered the university and has remained
tional entities such as private schools, charteso to the present. The radical changes which in-
schools, educational networks, and the other neformation technology is generating in American
organizations which provide technology-basededucation creates a need and opportunity for col-
educational services for children. The restructurieges of education. Within colleges of education
ing of the public schools and especially the rethrough-out the United States there are individual
structuring which entails the effective use offaculty members who are involved in efforts to
information technology can only occur if school make new technology improve the lives of chil-
leaders have the courage and political skill to acdren and youth. Unfortunately, there are fewer
complish the task of fiscal restructuring. examples of colleges of education which have
The availability of applications software with grasped the significance of information technolo-
regard to learning opportunities for children andgy for how they are to function and for the viabil-
young people is a mixed situation. There are twadty of their future.
kinds of applications which children and youth  There are two elements to the formation of a fu-
need to encounter. One type is the various produtdre for colleges of education. The first is that col-
tivity and information utility applications such as leges of education need to be involved in the
word processing, quantitative modeling, biblio-development and use of information technology
graphic and informational data bases. Of coursegs it improves the educational opportunities for
the quality of these applications continues to im-children in the broad array of venues wherein this
prove and children and young people need to hawsill occur. For the most part, colleges of education
access to them as a conventional element in theiirave been “colleges of schooling.” The econom-
education. The only problem which needs to becs and ideology of the past have forged a tight
solved with regard to this type of application isconnection between them and schooling, which
seeing to it that children and youth have access twas usually public schooling. The value of col-
the same tools as those being used in the world beges of education will be even more suspect if
yond the schools and not antiquated applicationghey attempt to hold to an orientation to education
The other type of applications pertains to thosevhich is less and less an accurate depiction of real-
programs which are devised as learning resourcety. A misplaced sense of loyalty to formal educa-
for children and youth. Most of the programstion will not even serve the needs of schools since
which are marketed as learning resources for chilschools are faced with the need to function within
dren and youth are of poor quality, even whera new educational world. Colleges of education
judged on their own terms as quite conventionaheed to be seen as places where knowledge and
drill-and-practice or tutorial programs. Even moreskills reside to assist schools in making effective
problematic is the situation with regard to innova-use of information technology. If colleges of
tive materials which begin to exploit the designeducation are “on the sideline” on the unfolding of
opportunities provided by equipment of increas-informational technology in teaching and learn-
ing capability. Private as well as public funds needng, then the future of colleges of education may
to be provided to support the development of apbe increasingly tenuous.
plications which furnish concrete and usable ver-
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