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Abstrak: Kemajuan teknologi informasi dan komunikasi telah memungkinkan pendekatan baru
terhadap pengajaran, pembelajaran, dan riset ilmiah. Paper ini membahas bagaimana teknologi
menimbulkan dampak pada pendidikan tinggi, dikaitkan dengan kondisi sistem pendidikan tinggi dan
konteks sosial yang lebih luas. Lima hal yang penting dibahas adalah sebagai berikut: (1) pendidikan
tinggi dan teknologi dalam masyarakat modern; (2) dampak historis teknologi terhadap pendidikan; (3)
bidang-bidang pendidikan yang tersentuh kemajuan teknologi terkini; (4) pertimbangan kebijakan
pemerintah dalam bidang teknologi; and (5) keengganan terhadap perubahan teknologis dalam
pendidikan tinggi. Kemajuan teknologi telah memperluas akses dan penyesuaian pembelajaran dengan
kebutuhan koginitif dan tingkat kesiapan pembelajar. Satu contoh adalah layanan perpustakaan digital,
yang bukan sekadar penyimpan kumpulan pustaka, namun juga membuka akses yang lebih luas
terhadap sumber-sumber informasi lain, misal lewat cyberspace. Kata Kunci: teknologi, pendidikan

tinggi.

Introduction

It is difficult to overestimate the influence otteology on the everyday life of academe. The
extensive reach of technology into higher educatiaaptured by briefly recounting the process of
writing this chapter. For much of the time that¢heapter was being written, we were traveling, and
therefore communicated with each other and withetfiitor via phone, voice mail and e-mail.
References and background information were lodatedgh computerized searches of the library
holdings, by reviewing on-line journals, and via WWorld Wide Web. Drafts of the chapter flew
through phone lines as electronic versions analxas.fNot only did technology provide access to the
information we used, but it also shaped the vegimahich we collaborated. In other words, both th
product and process were heavily influenced byntdoby. However, despite the many ways
technology facilitated this process, there werne aisnerous incidents of technological difficulties:
problems converting files between computers, ithyatal access e-mail, and network servers that went
down. An irony, of course, is despite the fact tthaichapter acknowledges the power of technologica
advancements and that we have come to rely on theend result is not distributed on CDROM or
posted on a web page, but is of course a chaptédok, a medium now considered a low-tech means
of disseminating knowledge. Although many of us ttalg for granted the ways that technology has
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altered academic work, such experiences remirigitis is useful to step back and reflect on tiharea
of these changes.

As we near the turn of the millennium, advancemamtinformation technology and
communications technology have made possible newaahes to teaching, learning, and research that
were previously unimagined. While some advancentente been wholeheartedly embraced as
valuable educational innovations, others have lassnenthusiastically received. The goal of this
chapter is to discuss how technology potentiallyaicts higher education, while acknowledging its
interdependence with a complex array of oppomgrgtnd pressures that reside in the higher edtucatio
system and in the wider societal context. We foausinalysis on five areas: (1) higher educatidn an
technology in modern society; (2) the historicgbaet of technology on education; (3) the arenas of
impact for contemporary advancements in higheragidag (4) wider policy pressures and legitimacy
considerations; and (5) resistance to widespreladdtegical change within higher education.

Higher Education and Technology in Modern Society

In modern society, the educational system hasdadled upon to engage in teaching, learning, and
research in the name of “progress.” Toward this @ndhe United States, the federal and state
governments have taken an interest in educat@ahletels with dramatically different arrangements
across the basic levels: while assuming primappresbility for elementary and secondary education
(to the extent that K-12 education is both mangaiod publicly funded), postsecondary education is
characterized by more decentralized control a&, staimpus, and classroom levels. Although the
government provides financial support for tuitiod sesearch through various funding mechanisms to
states, to campuses and to students, and leqisitess (e.g., Title IX, health and safety retjoites),
there are few constraints on higher educationés acsidemic processes—that is, curriculum, teaching,
learning and classroom practices.

Given this context, higher education institutiomseh historically been accredited as legitimate
“providers” and well positioned within teaching amdearch markets. At the same time, however,
higher education has long been susceptible toaramtje of market forces and dynamics, with new
providers vying to provide educational opportusiteethe post—high school population. A wide range
of institutional resources enable students to #henhselves of the many sources and combinations of
information and knowledge in a market economy.2\adlvancements in technology, especially in the
post-World War Il era, however, the strong markeitipn of traditional higher education providess h
become more vulnerable to challenges from new gewviwith potentially farther reaches (e.g.
corporations, proprietary schools, and other foittprentures). Some observers claim that recent
advances in technology will revolutionize teactamgl learning practices and delivery systems for
higher education. Spreading with the speed ancbheatvildfire, the current spate of technology has
been branded a panacea for efficiency, accesgy qua other enduring challenges facing higher
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education. However, as with other movements tHagtsieen revolution and merely fashionable trend,
technology may in the end drastically disappaniiered a victim of unrealistic expectations.

Applications of technology for higher education tnbe seen in light of broader societal
transformations in the past two decades. Technelagg more specifically, information and
telecommunications technology—has already becorhentrenched in everyday life, so much so that
we often overlook the range of functions servethdrhome, we find telephone answering machines,
videocassette recorders, cable television, andnagrsomputers. Similarly, in the workplace it is
common to see networking for local work groups, mater work stations, access to the Internet for
communication and expanded markets, and so onpdreenal computer has perhaps the greatest
impact, having gained a significant presence iddlig lives of many Americans who comfortably log
on, re-boot, input, copy, paste, spelicheck, serallail, download, search, print, escape, andeweral
times a day. The range of applications for compgtms limitless: they are used for word proggssin
e-mail, and accessing the Internet for informatiomews, travel and library collections; for rotimel-
clock banking services and shopping; and evehdoartinual filing of tax retumns. Such technological
breakthroughs for the home and for the officeyguedlly celebrated for the ways in which they make
life easier.

Technology is also reshaping the world of highancatibn. Consider the wide range of
technological applications underway at Stanfordvéisity in 1997. An aeronautical engineering
professor is lecturing to her class on wing desidpen interactive video enables a classmate fram on
of several remote company sites to interrupt aptiexthat their company’s wing design practice is
now different. Interactive video links studentsdamusic class from three locations simultaneously—
with one third of the class on-campus, one thifébat Jose State University, and one third at Rrimce
University—and together the class critiques a iclggsformance. In another classroom, only one
guarter of the students are present for a phgsitse, while the remainder of the students regjister
the class had schedule conflicts and will latechivétie lecture on video by logging onto the World
Wide Web.

In another classroom, students work on problem aetk their notes are incorporated into the
original class material for future access onto \aceecalled a Softbook. A doctoral oral exam is
underway, and video conferencing connects thdke akam with two faculty examiners located off-
campus, one in Boston and the other in Londomdther classroom, a course on Shakespeare is taught
jointly by faculty at Stanford and MIT. In a mecltahengineering classroom, students work in teams
of three to design products; yet the studentsattecated in the same place: linking Stanford ydok
and New York, these students collaborate on praesiin through e-mail, desktop video conferencing
complete with a shared workspace, and overnighktigadelivery services. Students in a French class
use computers to complete their homework and & aiaulator allows them to listen to lessons.
Across campus in the main library computer clueteg, student logs on to check her grades for her
courses last quarter, while her friend does alséiaamugh biology journals on the World Wide Web.
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An anthropology professor demonstrates for hisestaca CD-ROM he developed that provides a
virtual reality walk through an archaeological egtian site. Students in an English class who are
working on an project about World War Il accessenas from the Hoover Archives on the Web, and
from their computer screens review photographgagenda posters, and recordings of Hitler's
speeches. Few faculty and students are awarefolf tiaage of these initiatives. And nationwidegie
fewer can afford them.

The information age has arguably brought aboahaformation of society, dramatically changing
communication, the workplace, science, and emertaat. It has also impacted education, but the
nature and scope of such changes are still cahtb$my have trumpeted technology as educational
cure-alls, surely to transform the delivery andineabf educational processes. Others remain more
skeptical, claiming that systemic educational jgrolsl cannot be simply solved by technology alone, as
technologies are merely tools, successful use iohwimay entail a paradigmatic shift in the oriéortat
of all involved in teaching and learning. Technglpgovides pressures and opportunities that make
possible transformation, but such change is noaigieed. This point can be exemplified by taking an
historical perspective.

An Historical Perspective on the Impact on Education

“l believe that [it] is destined to revolutionizareducational system and timai few years it will supplant

largely, if not entirely, the use of textbooks.”

Although this could easily be a current quote feanA\pple or Microsoft executive about the future
of computers, it is, in fact, Thomas Edison spepkih years ago about the motion picture. History
demonstrates two certainties with respect to thadtrof technology on education: first, prognastisa
will herald the radical rebirth or inevitable deenaf the educational system; and second, more often
than not, their predictions are wrong. The edugatiomeline for adoption of technology is dottethw
unexpected failures and unexpected successescaAnssseem to be in love with the idea that any new
technology can, in and of itself, fix all probler@spite the overwhelming multiplicity of problems
facing education, many seek the latest gizmo atettianical fix” that the system requires. Thevatri
of new technologies for education has often be@onguanied with bold predictions for its
transformation. Recent claims about the power gh“tiechnology” to revitalize education likely
conjure up a collective sense of sadigh vu The introduction of the blackboard was expectédrh
education on its ear. Some predicted that thedspfeéelevision would eliminate illiteracy in Ames;
in 1957 a Ford Foundation report foresaw televeotthe greatest opportunity for the advancendent o
education since the introduction of printing by atue type.”

By the same token, many experts often sound thim toicdoom, predicting the new technology
will bring forth the downfall of the educationalsym. Even in the 5th century B.C., there was
tremendous controversy surrounding the use oewmiticords in teaching (considered to be the first
technological innovation). Stanford Philosopheri¢kaSuppes notes that at the time, many believed
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that the adoption of written materials would undeerthe learning process and diminish the qudlity o
the personal relationship between tutor and stuelletid observed the shift from the oral to thétemri
tradition and recorded Socrates’ concerns thaguibrds on paper undercuts the “art of dialédtic.

the dialogue “Phaedrus,” Socrates predicted thaisih of written materials “will create forgetfidad

the learners’ souls, because they will not use themories; they will trust to the external written
characters and not remember of themselves. ey. Witk appear to be omniscient and will generally
know nothing.® It was also feared that the printed word wouldermihe the authority of the scholar,
because students would have new access to ammfter ef knowledge. In addition, some observers
were concerned that this shift towards writtendert standardizing knowledge leads to impersodal an
repetitious action, precluding opportunities faeativity (such as when scribes would amend the
manuscripts they were copying). A more recent eleanfloomsday concern comes from the early
1960s, when instructional television disappointeghgnents and users alike. Initial high hopes were
accompanied by grave fears; some predicted tisatatens would be staffed primarily by teaching
assistants whose sole role was to keep studeets qui

As we now know, the predictions attached to sutthree hopes for the massive improvement and
such dire warnings of the unavoidable collapsesottiucational system never came to pass. This is n
to say that the effects of such technology aréeft@n college and university campuses; ratherfat
suggest that by no means did the actual impacufvéo grandiose expectations. However, it is
nevertheless interesting to consider prominent gleanof technology and their subsequent impact on
education.

The introduction of technology into educationatirsgt has often initially met with lukewarm
support and mixed results, but its slow adoptiaideito far-reaching impact. Returning to the abov
example, written materials eventually gained papgland found widespread use, contrary to the
chorus of warnings. Moreover, not only was thisrielogy adopted, but it also brought about other
significant and profound changes in teaching aadiiey. The eventual accumulation of written
documents led to the development of libraries dkaseto centralized and organized bodies of
knowledge that would be expanded as scholars gedelntellectual networks. These developments
occurred in tandem with the growth in the acadgmreession and the proliferation of academic
disciplines that so prominently carve up the acadandscape in the twentieth century.

In some cases, the lag between the developmethoilogy and its adoption can last centuries.
The historical record shows instances of some atiomg spreading slowly and gaining momentum
only later. Continuing with the example of writteaterials, the technology of mass printing, deeelop
by the mid-1400s, permitted educational documerite tistributed, both widely and inexpensively.
Suppes notes, however, that surprisingly the usextifooks did not catch on until the end of the
eighteenth century. Another example is formalizsting which has widespread use in the United
States as a means to remove bias in evaluatiovellasy researchers to establish standards and to
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measure achievement and skills. Nevertheless, Supperts that testing had been used centuries
before in China for the selection of mandatrins.

In some cases, the impact will not be realizedl thetitechnology has an opportunity to spread, in
much the same way that the revolutionary influeidie telephone was not felt until there was a
critical mass of usetsWhen the technology radically alters the basicctsires of the educational
process or challenges long-held assumptiondikitlig to face such opposition. By contrast, wien t
technology fits within the basic paradigm, its didopis often less controversial; for example, the
photocopying machine—which in essence replacetdhitieograph machine—was integrated into
educational settings immediately.

Of course, the adoption of technology has not sasilyded to actual changes in the educational
process. Many bemoan the long stream of misbedattspeach with its own bevy of advocates and
cult of enthusiasts, and each of which eventuglllyo§ the wayside. The promise held for radio and
filmstrips never materialized. Tremendous initiaistments were made in computer systems that are
now outdated. Huge cadres of students learned tenfgoguages which are now obsolete. Moreover,
there is to date very little evidence of sustammgiovements in student performance as a resudivof
information technology, both at the K-12 and posisdary level. Despite decades of research and
wave after wave of reform, not much has changéeiclassroom. In fact, the book still remains the
primary classroom tool, and the coming togethraahers and students the essential means afigeachi
and learning.

The current wave of technological advances may markw chapter in the history of higher
education. The primary differences between thisntdogy and that of the past are its extreme
flexibility and relative pervasiveness. Today itemogies are extremely malleable and do not come
with an obvious targeted application or audieheeentirely possible that some technologies rasg h
an unlimited number of applications. In contragh@printing press, which was a single technology
with the explicit purpose to mass produce bookssider three-dimensional (3D) modeling and its
potential in educational settings: in biochemistrgxamine, build and manipulate molecular strestur
in archaeology to map with great precision theifeatof a site on another continent so that stidant
later examine it in labs; in art history to mobiel &rchitectural details of an ancient cathedchl that a
student can “virtually” enter it and study it fram unlimited number of vantage points. In each tase
student could see things not necessarily intengéideb3D modeler. In some important educational
ways, the model may be considered “better” tharetilesite because it provides more complete access
to more information, which can be retrieved angévesd without the constraints of place and time.

In addition to its flexibility, the new technologybecoming omnipresent throughout the system for
those who can afford it. Although a large parhefiast array of applications of technology toérigh
education settings remains yet to be identifiezleffect on higher education is already eviderit: Al
levels of the national system of higher educatwhits participants are affected, including therext
agencies that fund, regulate, and interact wittpoages, entire state systems, campus operatiaii, fac
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work roles, library services, and student life. &lspecifically, for example, prospective students a
parents can get information about colleges aneéaities on-line, and in some cases they can fapply
admission and financial aid electronically. Coueggstration now occurs on-line; gone are the days
students standing in long lines in gymnasiums.eBtsdand faculty alike can search through scholarly
citations and electronic databases, and in soree @iisin the full text of library documents, eiftam
on-campus or off-campus with a terminal and a makeopposed to wandering through the stacks in a
library. Academic support staff use computers rdittae carbon paper and typewriters, order supplies
and process reimbursements on-line, and regulselyeumail to communicate with faculty, students,
and other staff members. At the same time, sonue@ea departments have eliminated secretarial
positions while encouraging their faculty memberde more self-sufficient and handle their own
scheduling, correspondence, preparation of cousseriats and manuscripts. It is also increasingly
common for students to use a videocassette playke event that they miss a class lecture, they ¢
now check out a video of the lecture from a depantahlibrary in much the same way they borrow a
book.

These are just a few of the examples of how teatpoal advancements have already altered the
rhythms of higher education settings and havedteieal to transcend previously assumed constraint
of time, place, and participants in the processhii@ogy circulates so pervasively through modemn
society that traditional higher education is ulyike be insulated; as new educational providetsdity
on technology enter the market, they reshaperbdedape of higher education. Although history has
shown us that the impact of technology is impassibpredict and that the most outspoken advocates
and naysayers have often been inaccurate in thgmgstications, it is almost certain that thefebei
some effect. Thus we now turn to a discussioregiditential arenas for impact.

The Arenas of Impact on Higher Education

Contemporary advancements in technology may baatkbdred as potentially impacting three
broad arenas of higher education: 1) the natukeasfledge; 2) the process of teaching and learning;
and 3) the social organization of teaching anditegmn higher education.

The Nature of Knowledge

At the most basic level, technology has affectedidtture of knowledge itself. It shapes what counts
as knowledge, how knowledge is produced, how paopl@évolved in the production of knowledge,
and how academic knowledge is valued.

There is a burgeoning assumption that legitimatewletige must be capable of being
computerized. Knowledge is increasingly creatamgased, manipulated and stored with technology.
In addition, the way in which knowledge is produitedcademic settings has been greatly expanded;
new ways to conduct research are only now podsiiolause of technological advances. Computers
make feasible complex statistical analyses, lalsgratjuipment enables the study of subatomic matter
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and distant galaxies, x-ray technology allows #@nmnation of images hidden beneath the paint on
artistic masterpieces.

Changes in the nature of knowledge also affecethionships between people and knowledge in
higher education. For example, the nature of whagans to be “educated” has shifted, in that nev o
must be able to demonstrate computer literacy, rafitdl changes occurring in what constitutes that
literacy. In this new era of the Internet, acoesadny forms of knowledge are restricted to thdse w
have the skills and equipment. Even the daily bfésiowledge producers have changed; for instance,
faculty who in the past gave dictation to theireteges to type now create their work themselnegse
computer. Computers allow easier revisions (cordpanhe past when changes would require retyping
an entire document); allow easier collaboratiom Wwibth local and distant colleagues (exchanging
documents on-line); and allow new forms of knowdedgsemination (electronic journals that can be
read on-line; access to documents from World Widb ¥ites).

More generally, however, the advances in techndiagg occurred in tandem with an increased
awareness of the knowledge industry in which higkgerication participatésNew markets for
knowledge have ushered in new and complicatedsissumtellectual property, as notions of the
“production” and “consumption” of knowledge havecdime internalized by faculty and their
employing institutions. This orientation has proidumplications for conceptualizations of higher
education’s social functions, principally a shifithe primary emphasis from the development of the
individual to an emphasis on the transmission,yatash, and dissemination of knowledge. Thus
students and faculty are more often seen as krgevieshsumers and knowledge producers who
function within market forces. As new technology bpened up new possibilities for the exchange and
packaging of information, a proprietary orientati@s gained prominence in higher education, given
new markets for research and teaching products.fséivies and personnel are required to mediate
between individuals and higher education institstion the ownership and management of academic
knowledge.

The Process of Teaching and Learning

Technology has also affected teaching and leapnaesses in higher education. The dominant
ideal for teaching and learning in traditional leigleducation settings has presupposed that facalty
students come together in the same place at tteetisaen principally communicating with the spoken
word, and using the very basic technology of clagid blackboard and printed materials (e.g.,
textbooks). The image of the faculty member has lies of “sage on the stage”; this mode of
instruction gives students credit-for-contact, &lsown as “seat time,” whether they are in a lectur
seminar, discussion or laboratory forthA&ome uses of new technologies have effected ialgent
“first-order” changes, efforts to make such traddi teaching and learning activities more efftain
expedient, without altering the basic premiseshi@ogy might change the medium of information
exchange, without significantly changing the cdnten
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Such first-order changes in higher education cdasse common. Several technological
advancements have provided faculty with a wideyead ways to present and represent information
(including slides, filmstrips, motion pictures, anderhead projectors). Several other technological
advancements have enabled faculty to capitalizeecomomies of scale in the classroom (the
introduction of the microphone, computerized saarioe scoring tests, and mimeographing machines
to duplicate course materials).

Communication outside of class hours and acrdascis has been strengthened through the postal
service and the telephone. E-mail exchanges aamatitrally increase the frequency and alter theanatu
of student-faculty interaction into “anytime, ansd contact. There are numerous reports by faculty
that the use of e-mail is increasing the partiopatf those students who have not been inclined to
speak in face-to-face class discussibns.

Some other uses of technology extend the traditteashing and learning processes, using
technology to exponentially expand the scope dfitgctagain without altering the underlying
educational model. For example, whereas in thespatgnts have used datasets available to them on
their own campuses, computers now provide the tpjiigito access databases around the world. This
development has also changed the nature of resegpeimding access to newer and newer forms of
information as well as the range of possible doeasvestigation. For the most part, such teclgicdd
adaptations are simply “bolted” onto old instruztionethod¥’

Computers are a prime example of technology tleattext first-order change, where the basic
activities of education remain the same. Compatezjuipment allows students to be more precise in
their work, and word processing applications mekising drafts of a paper more convenient, just as
pocket calculators made mathematical computatasiereComputers have also enjoyed widespread
adoption; although many campuses are using thisdiegyy, there is variability in campus approaches
to implementation.

Some colleges and universtties require all studemisrchase a computer, whereas others supply
equipment for the campus community to share. ribtsuncommon for students to own personal
computers with CD-ROM drives, multimedia softwaurag] access to the World Wide Web, although
estimates of computer ownership and uSaghough computers offer students the potential fo
desktop publishing, computer-aided design, andiéngth modeling, some observers have claimed that
despite this tremendous power, computers are ft@siused primarily to perform the most pedestrian
tasks, such as word processing. Computers alsd pdirst-order change on a previous second-order
revolution: Just as the postal service made comdspce courses available, distance learningevia th
computer renders the extension of this enterpise efficient and far-reaching. (First-class neiits
through the postal service is now referred to aail“mail.”) All of this, of course, does not altee
traditional teaching and leamning paradigm; tedgylhas been used essentially to enhance the
fundamental faculty-student classroom interaction.
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The introduction of technology can potentially graoout transformations on another level, creating
“second-order” change. Requiring more money andetesign of courses to incorporate specific
technological applications, this level of changemi@lly alters core educational processes, afatin
the very nature of teaching and learning. As tdobgialters how knowledge is obtained, classified,
utilized and represented, such changes may rdsbisytbe content and the delivery of educatiorta Wit
respect to content, technology can enable teaotwhit the focus and orientation of their courBygs
relinquishing the drudgery of technical work to poter models and simulations, faculty need no
longer devote large proportions of class time tiime work (for example, calculating ANOVAs by
hand), and can instead consider additional prescit higher-order concepts. In addition, techgolog
can change the nature of the “laboratory,” seeviqusly as a pedagogical device exclusive to the
natural sciences.

Increasingly, faculty in the social sciences aimgu$aboratories” as a means for students to gain
hands-on experience with course material in muelsdime way as they have in biology, chemistry,
physics, or astronomy. For example, a professohitgpa course in social stratification might ask
students to manipulate census data as means tm@aidirect experience with statistical pattefns o
discrimination (rather than just reading aboutdip& in a text). Students can then come to thewr o
conclusions about social patterns based on thwarakary work. In other words, technology can
facilitate a shift from passive to more activeriedy. A transformation is taking place, from thikof
the classroom as faculty-centered to student-edntieom giving academic credit for time spent on
subject matter coverage to crediting studenthdarlearning outcomes and demonstrated competence.

The potential incorporation of such technologidsrels to faculty across the disciplines, as they
gain access to resources that may entail reddsigarses and teaching activities. Faculty canidens
how to enhance the display of information in tizssibom, from the art history class where you can
zoom in on details of paintings to the literaryiciem class where you can show a scene from a play
Computers are no longer seen solely as “numbechasy’ but are conceived of more broadly as
“symbol crunchers,” with the ability to manipulatembers, words, concepts, and images, as well as to
extend communication and ultimately enrich teaciimblearning relationships.

To summarize, this era has witnessed the transiomasome of the very basic building blocks of
the teaching and learning process: new technaliegy the roles of thearticipants(students as active
rather than passive learners; faculty as a “guidéhe side” rather than a “sage on the stage”; the
increasing importance of other actors, such asaseftdevelopers); it changes the dimensidimaf
(rather than subject to the regimented scheduteaatéristic of classroom settings, students can us
educational software packages at their own pacataimdes of their choice and convenience); and it
changes the nature obntent(advancing the trend towards discrete knowledges, uhe syllabi,
lectures, course readings, and class notes amgpaltant artifacts that can be placed on-lineghSu
changes put more responsibility on students tgrattethe knowledge bundles, and faculty to asaume
primary role in assisting them to do so.
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The Social Organization of Teaching and Learning

Finally, technology has affected the social orgdioz of teaching and learning, by expanding the
delivery of higher education. Technology openshepbssibility of thinking the fundamentals of the
higher education setting: the dimensions of rtites, place, and organizational participants.

First, technology can alter the nature of the partitgaoles. As discussed, the shift in higher
education may be toward a more learner-centere@:nagdstudents turn to more individualized
learning, teachers are called upon to guide stithentigh the information resources rather thaagbei
the primary distributors of content. The role aiufty becomes that of helping students Iéaw to
learn: for example, faculty may now help students decidietwcomputerized module will best suit
their educational needs or how to take greateahtaye of the package. It also changes the néture o
the participants, allowing access to people heretafinable to participate—including both those
without the resources to attend, as well as “ddainers” for whom distance learning is more
convenient; in addition, the information networksrmpit contact and interchanges across all
conventional bounds of geography (e.g., a studentise e-mail to consult with people and resources
anywhere in the world).

Secondtechnology can alter the temporality of educatissmputer modules can accommodate
individual needs through self-pacing. When studgsgdearning modules, they can review material or
move forward to new material, while the professor expand her monitoring throughout an entire
computerized lecture hall, taking on a role mdee tihat of a coacihird, technology may alter the
geography of education. Not only does technologyipstudents in traditional education settings to
shift where they engage in the learning procegs tfeey may watch a “live” simulcast from a sigell
classroom, listen to a presentation in the letialfeor watch a videotape in their residencerbaiin),
distance education allows students to particigateducational programs without setting foot on
campus. Out-of-class communication can be enh#imeedh emall, list servs, and on-line discussions,
blurring the boundary between being in and outagisc Perhaps an even more profound shift is the
incorporation of individuals who are “place-bouadt! geographically located at remote sites asaregull
students into a “live” class. Downlink locations ymiae set up at other campuses, companies,
community learning centers, or even high schosrBtic progress has been made with the use of
two-way video and audio transmission.

Fourth, this fundamental upheaval in the establisheargsuns of higher education has resulted in
dramatic shifts in the organizational landscapenyMaganizations—most noticeably computer and
software companies—have recast themselves agppatticin the knowledge business, and as new
providers of teaching resources they challengménieet share of existing colleges and universities.

The most dramatic case of the changing social izeg@an of teaching and learning is that of
“virtual” higher education. Transcending time afat@ for new learning opportunities, this alteveati
to face-to-face education extends prior conceptibdstance education, or distance learningidiolt
the form of correspondence courses which weralinithade possible by the postal service. Duriag th
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past two decades, a range of additional commumeatechnologies have been used in virtual higher
education, including telephone, television by latelideo tapes, and more recently, modems bed fi
optic networks.

The advent of digital interactive computer techgplopens up more possibilities, including the
emergence of new organizations and institutiomatdoThese forms present the possibility of either
collaboration or competition between existing casapland the new providers. Some envision multi-
site learning communities, replacing the classrabm,faculty, and the campus. Communications
technology allows for both synchronous and asyncli®communication. When communication is
synchronous, in an on-line discussion, for examplgjmulates “live” interaction. When it is
asynchronous, it enables students to go back/fenras often as they consider necessary.

A vivid illustration of the latter is the dissectiof a virtual cadaver; instead of plunging at amnicea
real body with scalpel and rib spreaders, a stym@fdrm a “postmortem” on a simulated patient,
repeating the exercises until the skills are pede&Vhy is there so much interest in virtual highe
education? Numerous external forces are drivingatdound interest. A major reason is demographic,
relating to the emerging needs of adult learnepauticular. From the perspective of the employer,
workers need to update their knowledge and skitieder to adapt to rapid technological changesin
workplace. At the same time, adults themselvessmagly want intellectual enrichment; since the late
1980s one company—which advertises that just betgnis are not in school anymore doesn't mean
you want your mind to turn to mush”—has annualipkad five thousand students in its cable channel
classe$!

Given the contemporary era of resource constmairitigher education, especially for public
universities, virtual higher education might enleszatiaboration in the sharing of educational nessu
when comprehensive field coverage is deemed tdip. éam example, if a University of California at
Berkeley has an expert in ancient Greek, a coatse loe taught for students on other UC campuses.
Similarly, Berkeley could be a receiving site foCILA's courses in a history or linguistics
specialization, if such subject matter specialist® not on the local faculty. Other proposalsiftual
higher education involve cooperation within a state example, states such as North Dakota and in
Maine have developed an extensive interactive neéwork. Alternatively, virtual higher education
may generate competition and subject existing higtiacation providers to unprecedented market
forces. Virtual private, for-profit ventures arectnming more visible. For example, the University of
Phoenix, perhaps the oldest such institution, awasded in 1978 to provide educational programs for
working adults; enrolling over 40,000 studentsndangraduate (e.g., business and health care) and
graduate programs (e.g., business and educateryniversity claims to have granted over 370,000
degrees and certificates, and thus has a marketahpart-ime students. While the University of
Phoenix has a reputation for producing MBAs, thiioNal Technological University has a reputation
for strength in engineering education. Founde®84,LNTU uses advanced satellite technology to
enable those in the workplace to be educated meersgor managers of technology.
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As of 1990 another virtual higher education im#&tvas launched as the Teaching Company with
fifteen courses on videotapes and written mateBgl4 997, the Teaching Company offered over 100
courses, boasting videos of lectures by star yadwtn some of the country’'s most selective
universities. In addition, the Teaching Companysvest division, Mirus University, has gained
preliminary certification for degreegranting stdiythe State Council on Higher Education in Viegin
to offer a master's or bachelor's of arts in libstadies® It is interesting to note that this approach
reinstates the faculty as “sage on stage™—as titialgeerformer, if not genuine authority.

Another example of a virtual higher education plervis Magellan University, based in Tucson,
Arizona, which in 1995 started promoting its virtlasses that rely on the Internet's World Wideb\We
network. While this organization began as a nomytsffounder, hoping to establish a market niche
amidst the tens of millions of homes and busingasesiave networking capabilities, is optimidtic |
will one day be viable as a commercial enterprise .

Perhaps the most visible initiative across stas Is the proposal to establish a Western Gotgernor
University. Endorsed by the Western Governor's éiaton in 1995, the planning for the cyber-
university is proceeding with two aims: to broadexess to technologically-delivered educational
programming for “anytime, anywhere” access; angrtwide certification of competency (that is,
learning achieved regardless of source). The git@lastablish a free flow of high quality educetio
materials across institutional, state, and othendsvies, yet maintain access at in-State tuiites.r
According to the implementation plan, the new\entill broker the distribution of services, fostiee
development of new educational materials, anddaglpect “users” with “providers” through student
support services. At the time of this writing, t#en governors have committed $100,000 each during
fiscal year 1997, have agreed to assist with &fforbbtain financial resources that are requoed t
develop the virtual catalog and management sysiethiave promised to remove barriers that would
prevent the initiative from functioning effectivelit the state level, such barriers may incluaeplsi
stated, “regulation, bureaucracy, tradition, arfd 1

Proponents of the Western Governors University $obistantial potential benefits for several
constituencies: students will have greater acessployers will be able to assess skills of new
employees and enable current employees to updtglesileges and universities, in addition test
providers of “educational modules,” will have ampaxded market; and states will better meet the
demands emerging out of changing demographicsabodfbrce needs. At the same time, however,
several concerns have been voiced about quaityhiw to insure standards) and the possiblefioss
public funds for existing colleges and universitless noteworthy that California’'s Governor Pete
Wilson decided not to participate in the WestenagBmrs University and has instead launched a plan
for a California Virtual University. Reflecting dufence in California’s established and accredited
colleges and universities, the California plan d@rserve the needs of the state while generaiials f
within California.
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The financing of such virtual ventures along witreovirtual universities concerns participants and
observers alike. On the one hand, there may beridous cost savings since there will be no busigding
no faculty, and no printed catalog. There will bl personnel costs, but these will be limitedhéo
extent that only a few faculty need to be hired.

Many guestions remain. Who will underwrite the cbglte technology? Many hardware, software,
and teaching video companies are jockeying fotigasin hopes of securing big profits. How will
learning outcomes be assessed? Among the coims, daim the inappropriateness of competency-
based assessment, noting that higher educatiadgg@n all-important credentialling function rathe
than knowledge acquisition or skill-building pey fsem this perspective, a college degree may also
demonstrate the ability and willingness to persewepursuit of a long-term goal rather than stibjec
matter competency. A focus on learning outcomescamgbetency-based testing is criticized by still
others for missing crucial socialization functidegen at its best, critics argue, virtual higheration
would provide a suboptimal educational experigheeantithesis of Goffman’s conception of “total
institution,” where socialization is most readishizved in the bounded, residential nature ofictss
colleges. Of course, with the increase in part-timellments and the expanded reach of community
college courses, that classical model may end mmge smaller and smaller proportion of the
postsecondary student population, raising chaliefugefinding socialization alternatives such as in
community-based organizations.

To summarize, technology has affected or is likesffect many dimensions of higher education,
including the nature of knowledge, the natureaftimg and learning, and the organization of tegchi
and learning. The case of virtual higher educaticorporates issues from all three arenas, aresrais
many difficult questions. In the previous two seiof this chapter we have discussed the impact of
technology on education in the past and the presentll as its potential for the future. We hasted
how some technologies have brought about revamiahange, while others have had little (if any)
impact. As noted at the outset, our claim is et sariability in effect is neither the resuliobiance,
nor a Darwinian survival of the fittest. Rathegwing change as affected by social, political, and
economic factors, we believe it is essential tgidenthe wider policy pressures and opporturtiiiss
accompany the discourse about technology. At the $ime, it is essential to note that technology is
carried forward by individuals who negotiate thicggressures and at times resist the extentitdhwh
technology may take hold in higher education.

Educational Policy Pressures and Sources of Legitimacy

Scholars have argued that the nature of higheratmlugmultiple goals and unclear core
technology, according to organizational theorlsyes it susceptible to policy pressures as well a
institutional imperatives for legitimacy. Thataslleges and universities are able to justify teivities
(and therefore can be seen as “modern” and legiin@y appealing to culturally-approved
assumptions.
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Improvements to higher education activities areetbie often presented as responsive to distinct
policy pressures. Given the pervasive demandgibarteducation to reduce costs, increase acodss, an
improve quality, it is not surprising that campusse anxiously considering technological
breakthroughs and their potential applications. climsulative pressure on colleges and universtties t
“do more with less” is a powerful catalyst for @ipkeconsideration of delivery systems, curricula
organizational structures, and the mix of techiyadogl personnél.The hope is that technology will be
the key to more affordable, accessible, and effeetaching and learning.

At the same time, improvement tends to be coratiubtough one of three legitimizing frames:
efficiency, access, or quality, each of which & ea advancing societal aims. Notions of “eff@&n
often invoke the metaphors of neo-classical ecarsraim to optimize the delivery of education to
individuals and to maximize their subsequent dmriions to society. “Access” is often constructed a
emancipation and social justice, where educatioppbrtunities are extended to those who, for
numerous reasons, have previously been excluasedHeosystem of higher education. “Quality” often
includes aspects of the other two, but includesgerof supporting rationales. Each will be diszliss
below.

Technology is often framed as a means for impraefifiency. Higher education has traditionally
been a labor-intensive industry. Strategies faingutosts in higher education often focus on pep
which has historically accounted for approximagsihty percent of campus expenditures. Common
sense indicates that less expensive labor colddeapore expensive labor, and that economieslef sc
may be achieved by having instructors handle largeliments in their classes. From this persmectiv
the potential for educational technology to rectas#s by replacing faculty becomes an even more
attractive policy option, given anticipated higbducation enrollment increases in many statestover
next two decades. However, while changing the fitechnology and personnel may result in long-run
cost savings, the development and delivery of tdatincurs its own costs, not only not only tholse
investing in hardware, software, and networkingagtfuctures, but also the costs of hiring new
personnel to maintain and support its usage agowettain and upgrade the skills of existingquansl.

It is worth noting that even proponents of suchstiments acknowledge that substituting technatmgy f
labor is unlikely to reduce codtdn addition, given the outstanding social and econ returns to
higher education, it is worrisome to think thattibeden of capitalization of technology might biétesth

to the consumer (the student).

A second way to think about how technology is codstd is to focus on pressures for higher
education to expand access to students in geagaiptiistant areas as well as to students whotmigh
not otherwise have opportunities to engage in higthgcation. Just as we have moved from elite to
mass higher education in the United States, tissuypeeis now to provide universal higher education.
This means that colleges and universities are asiogly called upon to provide educational
opportunities to those who have been excluded thensystem by virtue of demographic as well as
geographic factors. Moreover, with the social valaeed on “lifelong learning,” increasing numkbrs
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“adult learners” are seeking access to higher aoloicgiven the availability of learning opportigst
that overcome the boundaries of time and placequiéstion of course, is accesat@P If it is access

to academic programs at one of the 3,600 accrexieges and universities, then a set of lodistica
challenges can be identified and resolved. Ifherother hand, it is access to a wider range roiriga
opportunities in virtual classrooms and virtual/arsities—offered by a wider range of providers—the
challenges for quality assurance are enormous.

Third, the application of technology has been fahagea way to improve the quality of teaching and
learning. The idea is to use information and conitations technology to enhance student-faculty
relationships, as well as student-student andtfestutlent interactions. The hope is also to peovid
educational services tailored to the needs of @ ativerse student population, which is increasingly
characterized by a wider range of cognitive legrsiyles and varying degrees of academic preparatio
Such outcomes are not assured. In fact, sevepicskare concerned that technological applications
may have the opposite of its intended effect adéranine the quality of teaching and learning. It is
possible that e-mail will replace office hours,ead will replace active participation in class, and
students at remote sites will miss out on someatagpects of the “hands-on, in-class” experiences
There are numerous concerns, including the wabiliconducting an educational operation without
faculty, the ultimate value of a credential froncthswan experience, the validity and utility of
competency-based credentials, and whether suctntstudill be (or will be perceived to be) less
competitive in the job market and perhaps lesssmellized as citizens and leaders than their
counterparts who graduated from traditional callegel universities.

Although issues of efficiency, access, and qualityoften addressed separately in policy arenas,
they are interdependent considerations in whatitctes legitimate higher education. For exampée, t
argument that technology makes “continuing edutatiod “lifelong learning” available relies upon
both rationales of efficiency (producing a workledfsat can be retrained to contend with the changin
requirements of the workplace) and access (ensbahtpdult learers” can participate in the syste
where direct contact with teachers is replaced aghimes, content no longer flows directly from
teacher to student, and students are increasaagiyrig on their own, at their own pace, in thein o
space). A range of legitimizing frames can be tsgdstify this emphasis for the higher education
enterprise: while some may claim that this is &sirgy access, others may claim that the underlying
goal is to increase efficiency, but its legitima&gecured by framing the change as that of imegeas
access. Lyotard cautions that we should be miaditi critical of such rhetorical games, knowing
which is the “Trojan horse” for which political amgia®

Policy pressures for efficiency, access, and yaaitlong-standing and complex. However, despite
some proponents’ and hopeful observers’ claimdribaturrent wave of technological advancements is
a magic wand to resolve these policy issues, weermbrihat history has shown that vigilance is
advisable. The degree to which a technologicalgeha@ embraced depends in part on how it is
constructed and the social legitimacy it can mhngfale information technology and new networking
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capabilites may enhance communications enviroranédrning infrastructures, and information
infrastructures, this new landscape of opportgnitiast not be embraced without caution. The adoptio
of such technological advances are not automatienay have unforeseen consequences.

Resistance and Uneven Impact

As technological advancements are accompanied dsrlying pressures and opportunities for
higher education transformation, the impact withetbeless depend on institutional willingness and
individual actors—their resources, professionalasts, and specific locations.

Historically, higher education has been slow tgadaanges, in part explained by its founding. The
university emerged during medieval times, and tsechhias not changed dramatically since that time,
it in many ways reflects the past. The scientéeolution took place for the most part outside of
academe, and many academics shunned the indastrlation’ The university's tremendous inertia
is the result of a long-standing, well-establisgyestem.

Despite the tremendous public attention givendaniaogy, to date, the majority of the academic
profession across the country has not dramattcafigformed its teaching methods or redesigned its
coursed To do so is time-consuming, as is the developmiemnovations in courseware. Such
activiies have not yet been significantly rewarttedromotion and tenure review the way scholarly
publications are. The disincentives of the cusieatiemic reward structure are a factor that nfagtin
account for the notable absence of a burgeonirmgimial technology industry for higher education,
contrast to the K-12 level. From another perspdtivs important to note that even willing fagult
members are likely to be unprepared to take on@ogcts. On some campuses, new positions for
information resource specialists have been esithliso work one-on-one with faculty who want to
learn.

Advancements in instructional technology are kehito spread uniformly across the many types
of higher education institutions in the United &taDifferences in mission and financial resources
between community colleges, liberal arts collegyadresearch universities, for example, may gogle t
decision-making about alternative investmé@mdiberal arts college, for instance, may dedide it is
preferable to link all classrooms to the Intersietce it cannot afford to build huge computer labs;
community college, on the other hand, trying tontaga expanded access, may decide that it cannot
afford not to do both. In fact, in the past several decadaamunity colleges have positioned
themselves as one of the most visible and fregserg of numerous mechanisms for learning from off-
campus, offering their students correspondenceesmlasses broadcast on television, and progfams
study available on video- or audiocassettes.

Clearly, all higher education institutions facertaity that both state-of-the-art equipment &ild s
have a relatively shorter life cycle, becoming tecat a pace faster than ever before. While the
problem of obsolescence is not unique to highetatidn as workplaces and educational settings, what
is arguably new is the enormous cost and riskvedah proceeding with technological investments—
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or, in failing to do so. Even Harvard did not immaggly adopt computer technology early on; one
observer noted, “They have the financial resotiodes everyone else make the mistakes and then buy
their way to the forefront when the dust has getite

It is interesting to note that much of the oppwsito the technological applications in education
have been waged against widely touted “efficiemageratives, with many critics concerned about the
“quality” of education delivered by new media. Asage in point, statewide interactive video nets/ork
illuminate the tension. Whether such networks shaimply export programs to those whose
geography precludes access or whether the netthksselves should become degree-granting
electronic campuses has emerged as a topic ofcgreaiversy. In Maine, after faculty protests, the
Chancellor resigned after a vote of “no confidericeh all seven Maine campuses; among the most
vocal critics of the Educational Network of Maifagulty were reported to have feared that thendista
education opportunities would “empty their classte@nd rob them of their livelihoods.Yet the
most evident concerns focused on matters of qoatityiding potential gains in efficiency and asces
noting that effective teaching and learning dedlasver such networks require different pedagogical
skills than those traditionally used in face-teefadassroom interaction. Thus, while the use of
technology may indeed make more information avail@sues of access and efficiency), the question
remains as to whether such “advancements” araloledor higher education (issues of quality).

Conclusion

In this essay, we have identified a number of taolital applications for higher education in
addition to some foreseeable opportunities andengak. Having the potential to enrich traditional
classroom settings and to extend the boundarigedaning and learning in higher education, the
possible applications prompt us to rethink somddomental beliefs about the nature of colleges and
universities—as places, communities, storehouse®mafiedge, and sites of learning. They also prompt
us to consider the respective roles of teacherdearkrs and the optimal conditions for learning.
Unlikely to solve higher education’s problems daftsmr quality, the technological advances atitne t
of the millennium do have the potential to proegpanded access and to tailor learning to the néeds
those with different cognitive styles and levelspogparation. A new library service model is
fundamentally virtual, as it must provide accegsftomation resources, not merely to store catiast
themselves. Such possible applications also reuiadize higher education providers as service
providers, requiring existing colleges and unitiessio rethink delivery systems and devise stestég
protect and extend their selected market niches, Tire implications for rethinking the “what, wer
how, who and when” of higher education are linstles

How will the current wave of information and comrgation technologies affect the future of
higher education? Will technological advances allowersities to provide a higher quality education
to a larger fraction of the populace? Or will thegult in a net decrease in educational quality and
accentuate the divide between the educational Shavel “have nots™? Will they make possible cost
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savings and productivity increases that will resmlieges and universities from steadily tightening
budgets? Or will they place additional pressurthose budgets as colleges and universities aeglforc
to keep up technologically without any compensatatyiction in costs or growth in revenues? Will the
advances, as some have claimed, spell the evéertnisk of higher education as we knot it?

The only prediction that can be made with realiden€e is that technology will have an impact on
higher education, and that the impact will bedaching. To pretend we can see the future with much
greater clarity is, in this arena, simple hubrige Tole that any specific technology will play igher
education cannot be forecasted with any accuramsider the very different histories of two recent
technologies: multimedia software and the World&\ideb. These developments are similar in that
they both allow us to bring a range of existingeliashnologies together into easily usable packages
Multimedia has been around for five years or mare.industry darling, it has been consistently
overpromoted and has just as consistently undempexd. In contrast, the World Wide Web just
exploded from a European physics lab and a midwestpercomputing center—out of nowhere,
from the perspective of the commercial computerstmgd These examples illustrate an important point
to bear in mind: In the arena of technology, trenthorizon—beyond which accurate predictions
cannot be made—is roughly six months. This is dulyfgo the unpredictability of technological
development, but more to the complex social, befayiand economic contexts in which new
technologies are embedded. Predicting which entegat technologies will work and which will not,
which will appeal and which will not, which will k&and which will not, is extremely difficult.
Predicting the future of educational technology—etided as it is in a far more complex and poorly
understood endeavor—is close to impossible.

When considering how technology will affect higleducation, we must also keep in mind that
there is no single answer. Since differentiationltag been the hallmark of higher education in the
U.S., technological investments and applicatioadilegly to show great variation across campuses,
with dramatically different opportunities availableross different populations of students andtfacul
Although we advocate proceeding with caution, se bélieve that it is not useful to react defetysive
The massive technological changes of the new ematdhe resisted; if they are going to happen, they
will happen in spite of defenses. Just as onemdspgo news of an imminent tidal wave, a prudent
course may be to position ourselves in order ovsurOthers of course may decide that a prudent
course of action is to be out in front, determitmeeimbrace and, where possible, shape the impact. |
either case, we believe that technological advaemismeed to be seen as means to several potential
ends, not just as ends in themselves.

Finally, as we have discussed, change in the gexcaad products of higher education is the result
of a complex interplay of wider societal forces.itechnology provides opportunities, it also ga
vivid pressures which at times entail contradiciagscriptions for those who are responsible for
shepherding the higher education enterprise thrturlent times. We must keep in mind that
technology is not a magic wand, but merely a sebtsf. The ultimate challenge may involve not only
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positioning and investing amidst various socidkiga, and economic considerations, but nurtuiinggy
imagination for harnessing its power and as-afiyiehagined educational potential.

Endnote

* Before proceeding, it is of course important to define the relevant terms. Although “technology” has many different
meanings, for this chapter, we are talking more narrowly about the fungible categories of information and communications
technology, which includes those devices that are used to collect, transmit, and process information. We begin with the
assumption that technological change is a social process—not only does technology impact society, but it is also cultural
product subject to larger social structures and social trends.
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Ubiquity of Information Technology,” Change 28 (March/April 1996): 25-31; and K. Green and S. Gilbert, “Great Expectations:
Content, Communications, Productivity, and the Role of Information Technology in Higher Education,” Change (March/April
1995): 8-18.

“ See R. Cushman'’s excellent article (“From a Distance: Who Needs a Campus When You Have a Downlink,” Lingua
Franca 6, no.7 (November 1996): 53-63) in reference to the Mind Extension University.

5 G, Jacabsen, “Three Entrepreneurial Companies Offer Educational Services,” Success 44, no. 2, (March 1997): 24.

1 Reference by M. Leavitt, Governor of Utah, in “The Westem Govemors University: A Leaming Enterprise for the
CyberCentury,” unpublished manuscript, 1997, available at http:/cause-www.colorado.edu/information-resources/ir-library.

¥ For a discussion of changing environmental demands and emerging restructuring initiatives, see P. Gumport and B.
Pusser, “Restructuring the Academic Environment,” in Planning and Management for a Changing Environment, edited by M.
Peterson, D. Dil, L. Mets, and associates (San Francisco, CA: Jossey-Bass Publishers, 1997). 453-478. For analysis of
resource allocation tradeoffs, see Massy, Leveraged Learning, and “Life on the Wired Campus,” in The Learming Revolution,
edited by D. Oblinger and S. Rush (Anker Publishing Company, forthcoming).

B W. Massy and R. Zemsky, Using Information Technology to Enhance Academic Productivity (Washington, DC:
EDUCOM, 1995).

© Usher and Edwards, Postmodermism and Education.
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2 Shider, “Machine in the Classroom.”

2 Green, “Coming Ubiquity,” for reports on the pattem of diffusion, specifically the slow adoption by the majority of the
faculty.

2 For attempts to characterize differences in technological applications by institutional type, see K. Green, “Coming
Ubiquity,” as well as R. Heterick, Jr., (ed.), “Reengineering Teaching and Learning in Higher Education: Sheltered Groves,
Camelot, Windmills, and Malls,” CAUSE professional paper series, no. 10 (Boulder, CO: CAUSE, 1993).

= Fiske, “Groves of Academe.”

% Cushman, “From a Distance,” 56.

3 For a thoughtful perspective on some of these questions, see G. Casper, “Come the Millennium, Where the University?”
(paper presented at the annual meeting of the American Educational Research Association, San Francisco, Calif., 18 April
1995).
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